FINAL REPORT, COMPLETED OR REVISED PROJECTS
North Carolina Agricultural Experiment Station

1. Project title, number, and fund: Utilization of Reeds in Forest Grazing.
Pl4-ai3 (Purnell) Subproject 12.

2, Departments and cooperating agencies: Animal Industry, U.S.D.A., U. S.
Forest Service, N. C. Depertment of Agriculture.

3, Major personnel: W. 0. Shepherd, R. H. Hughes, E. U. Dillard and
Je. Le Rea, Jr.

4, Date begun: 1948 Date revised/eempleted: 31uc)
If discontinued without completion state reasons: Work transferred to new
project to be entitled "Forage Mznagement in the Cane Forest Henge.®

5. Estimated total cost by funds (salaries and maintenance):

6. The problem (briefly restate its nature, importance, and economic significance):
o dstevnine (1) forsge prodmstivity (in cow days of gresing) «nd Tozege
ety (us indicsilel by whewdibel whslyois) et five 21fferent secsens in re=
istion to densiiy ead Beight of csme; (2) respouse of suiteh une to hesvy
wtlliizetion ot these five cevsons w0 veflectes In csme vigor end fuvege 270-
:h;%wx ?\;-isg sucowesive yoazes (3} the effect that trse cover may have on
1) sac (2
o date me vwnlwiilon fsetors Bave been devised for detersining grasing
esproity of eone with my precision. §fficlent ssncgewest of petive reange ine
volves detemsinction of swllsble forsges snd then the spplicstion of gresing
systose which will wust nesrly preduce the recsite desived. In =n sres ccoe-
teining seversl silllon deves of his metive Torsge yroper sansgessnt
should be of gresi seomcnic veiue.
7. Major results and conclusions:

Houghly folloge denclfy s percest equsls gross gresing espucity im
cow dsys per sere Ircs May to Uctober. & Teelor campoged of estineted
folinge demelyy sud oone helght gives ¢ eligh®ly better predietion of
graping cepeelty then does densiiy siome or nusbor of stems per sgusre
Ford oy Balght. During euvly winter graslng cspseity drepe sbout ouee
asll, Feon Fobrasyy watil setive follsge jrodustion begine, cune grove
ing in the oyen hes 11983« gresing velus w0 wnder Syeo camepy 1te grese
ing eupeelty Srops W one-thind or ome-fourth 192 seazer copseity,

(over)

*Three copies to be sent to the Office of Zxperiment Stations,




8.

9.

Practical applications and public benefits achieved or in prospect:

Publications:

Director




FINAL EEPORT, COMPLETED OR REVISED PROJECTS

Sorth Carcline Agricultural Experiment Station

1.

2.

3.
kl

5e

Te

Project title, number, and fund: Utilisation of Reeds in Forest Grasing.
Plé=al3 (Purnell), Subproject 11.

Departments and cooperating agencies: jAnimel Imdustyy, UsSeDele, U S.
Forest Service, 5, C. ! of Agriculture,
Major personnel: Ve O thepherd, ke H. Hughes, fe U. Uilierd end J. L. Readr.

Date begun; 1948 Date revised/eomplesed: 1951

If discontinued without completion state reasons: VYork transferred to new
project to be entitled "Integration of Grasing emd Forest Munugement.®
Estimated total cost by funds (salaries and maintenance):

The problem (briefly restate its nature, importance, and economic significance):

spmiiorking Pizns: for %t Stuitesy

To investigate (1) technigues for the construction snd establishuent of
pasture strip end firebrecks and (2Z) forage species edapted to Coestal Pleim
sites end suitsble for use on firebreais.

Wild fire is a msjor hazard of the forest industry in much of the Cosstal
Plein of North Cercling, Fire control in the zres is difficult. There &re
good indicetione that grazing if applied especificaily for fire protaction
would be & valusble control tool. Pasture sod would zlso supplezent native
foruge es cattle feed,

Major results and conclusions:

Two gresses, redtop and tall fescue have beem outstending in main-
taining & dense sod under grasing ond in resisting weed invasions, 0f
the legumes, ladino end white Dutch clover have performed best thus far,
Leguse gave better fire protestion than gresses, but & mixture of & grass
with & legume was bettsr then either one alone. From the stemdpoint of
inflammsbility in one test there was no significant difference betwesn
the flat lemes snd thosze crowned and ditched. fThe crowned snd ditched
lsnes would be much more valuable as access rouds,

(over)

*Three copies to be sent to the Office of Txperiment Stations,




8. Practical applications eand public benefits achieved or in prospect:
( .

.

9, Publications:

Director



Projects in progress at the Frying Pan Experimental
Range, Tyrrell County, North Carolina

Utilization of Reeds in Forest Grazing - Purnell
(P14-Ai3)

Range Study No. 13 - Management of Switch Cane
Type Forest Range: Deferred Rotation vs. Con-
tinuous Grazing.

This study to develop and evaluate methods of managing forest range and
livestock for sustaining a profiteble range cattle enterprise was initiated in
January 1950. Twelve ranges varying in size from 60 to 100 acres are devoted
to the study.

The calf crop was less than 50% which was due in part to wet conditions
last year it is believed. Differences between the management systems are not
expected to develop until next year. In the past, about two years have been re—~

ee Next PdgE
quired for misuse of cane range to be reflected in cattle performa.nce.(s > ,_w,,‘,’,g-e

P.nmi-o'lme -te)
Range Study No. 14 -~ Cattle Management on Swtich Cane Ranges:
Supplemental Feeding of Calves and Yearlings.
This study was initiated with two groups of yearling heifers in May 1950.
One group was fed e protein supplement, the other was not. The supplemented
group did better on range but both groups failed to perform satisfactorily in com-
parison to results expected from wintering at a farm. Last winter was rather
severe, and additional trials are considered necessary to fully evaluate the
possibilities of wintering on the range.
No yeariing heifers are available for work in 1951 but weaned calves will
be used in the winter of 1951.
Project: Development of Beef Cattle Especially adapted to the
Cozstal Plain Region of North Carolina and Similar Areas
S46-A117 R.M. S-10
Inter se matings were made within Brahman-Hereford and Africander-Hereford
crossbred groups. The production of Romo-Sinuano-Hereford calves has been initiated.

Comparison of performance between these three crosses and grade Herefords is being

done.




The cows were maintained in reasonably good condition over the winter
by supplementing the range with soybean oil meal - 3 to 4 pounds per head
daily from January through March, and 5 pounds daily in April. Cows almost
maintained their weight from late December to mid-February, losing an average
of only 7 pounds per head. From mid-February through April, weights declined
an average of 70 pounds per head, primarily as a result of weight losses
associated with calving. During May and June, daily gains have averaged l.1
pounds for cows and 1.2 pounds for calves. Brahman-Hereford crossbreds have
made appreciably greater gains this spring than have other breeds in the study,
both cows and calves gaining about 1} pounds per day.

In past studies the Brahman-Hereford crossbreds have shown slightly

superior performance in the feed lot.



Projects in Progress at the Tidewater Experiment Stationm,
Plymouth, N. C.

Utilization of Reeds in Forest Grazing, Purnell (Pl4-Ai3)
Subproject No. 11 - Forage Species and Construction
Methods Useful for Establishing Pasture Firebreaks

in The Pond Pine Forest Type.

In moderately brushy land, a bush-and-bog harrow or a Marden rotary brush
cutter, were found to be about equally effective for the initial construction of
pasture firebreaks. A Mathis fire-plow followed by the bush-and-bog harrow was
perticularly effective where brush was very large and thick. For most efficiency,
it is thought that the plowing should be done several months in advance of the
harrowing and seedbed preparation. Ditching and slight crowning of the lanes
(with fireplow and road grader) proved to be highly desirable in poorly drained
sites.

The main problem in maintaining effective firebreaks of this kind has
proved to be the maintenance of a dense enough stand of palatable forage to re-
sist the invasion of weeds - primarily rushes and sedges. For this purpose, local
drainage, adequate fertilization, and selection of adapted species seem essential.
Mowing is being tried as a weed-control measure, but it appears that renovation
may be necessary to restore the effectiveness of firebreaks which have been in-
vaded by sedges and rushes.

Among the legumes, Ladino and white Dutch clover, and big trefoil have
given best results, and indications are that a legume should always be included in
the mixture planted. Of the grasses tried, tall fescue, redtop, and Dallisgrass
are promising, although Dallisgrass was slow to establish. Redtop was particular-
1y effective in controlling weeds but tended to be somewhat inflammable.

Inflammability was tested with fire during a period of very high fire hazard
in 1950. In general the lanes were effective fire barriers. Legumes were less in-

flammable than grasses, and a mixture of a grass with a legume was best. The use



2

of pasture firebreaks is showing much promise, both as a gm of supple-
mental forage and as an aid in fire control.

Subproject No. 12 - Grazing Capacity and Response of

Switch Cane to Utilization at Different Seasons.

This study is showing that cane is particularly susceptible to over-
graging in the spring and summer, relatively resistant in the fall, and un-
damaged by winter grazing. Under trees, grazing capacity remains relatively
constant from May through October, drops about one-third during early winter
(Nov. - Jan.), and one-half to two-thirds during late winter (Feb. - Apr.).

In the open, cane sheds most of its foliage in winter and is not grazable after
January.

Except in spring, the protein content of cane forage under trees has
been found to be higher than that of open-grown cane. No effect of the tree
canopy on the calcium or phosphorus content has been found.

It has been found that grazing capacity cen be predicted with reasonable,
accuracy from estimates of the percentage of folisge ground cover and cane
height, or the number of stems per square yard and cane height. As applied by
one investigator, such estimetes were within 15% of the grazing capacity measur-
ed with cattle. A 'test lg; the methods was run in July 1951, with seven investiga-

tors, but the results have not yet been analyzed.

Project - Evaluation of Permanent Pasture Species.

Yearlings and 2-year olds, Grade Herefords, were pastured on the 12 pad-
docks of 2 acres each of various combinations of grasses and legumes. The pas-—
tures were seed/ ei(ril 1948. The legumes used were big trefoil, Ladino clover and
white Dutch clover. The legumes were each seeded with various grass combinations.
The data has not yet been analyzed, but no appreciable differences between pas—
ture mixtures are showing up in cattle gains this year. Catﬁe perforsmance on

all the pastures has been favorable.
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1} April 1951
Dr, R, W. Cummings -
Director of Research
N. C. Agricultural Experiment Station
Campus
Dear Dr. Cummings:
i The purpose of this letter is to outline the status of Project Plh-Ai3 |

entitled "Utilization of Reeds in Forest Grazing" and its several subprojects.

Final x‘eports for Subprojects 1, 2, and 3 were submitted in 1949y and
final report for Subproject 6 was submitted in 1950, You will find enclosed
with the Experiment Station reports completed reports for the Master Project
and for Subprojects L, 5, 7, 8, 9 and 10,

Two other subprojects, numbers 11 and 12, are being revised and
revision forms are submitted with the Experiment Station reportse It is
proposed that the work formerly conducted under these subprojects be transferred
to new State projects. Five copies each of the following proposed new projects -
are attached.

l. Integration of Grazing and Forestk Management. (This is revised ‘
to include the work formerly carried under Subproject 1l.)

2. Forage Management in the Cane Type Forest Range. (This revision
includes the work formerly conducted under Subproject 12.)

3. Cattle Management in the Cane Type Forest Range.

Most of the major facilities such as land, cattle and fences have
been provided, and it is believed that the three new projects as outlined
above can be operated by the use of some State funds along with support
provided by the Bureau of Animal Industry as a cooperating agency.

It is further recommended that the Purnell funds which have been used
_>> in the support of the PlL-Ai3 project be diverted to the support of two
projects which are now being prepared dealing with the utilization of improved
pastures by beef cattle and swine. An outline of the proposed work under
these projects is attached and formal projects will be submitted at an early
date.

e e

-~

You will also find attached copies of Subproject 7. The Federal ;
Inspector advised us that he was unable to find his copy of. this outline, and
-these are included to complete the record,

If there is further information needed with regard to these projects
we shall be very pleased to provide it.

Sincerely yours,

D¥Csho D, ¥, Colvard, Head
cc: E. H. Hostetler Department of Animal Industry



HORTH CAROLINA AGRI CULTURAL EXPERIMENT STATION

ANNUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 19 80
(Three copies to be given to the OES e or)
, g/‘)'ﬂ« 3

, : , . PURNELL Pl4-12, UTILIZATION OF
Yo BFOTP B P e A N PBha b A Wpac Tey o mus BY SUASONS IN RELATION

10 DENSITY AND HRIGHT OF ABD THEE COVER AND RESPORSE OF SWITCH CAME 0 UTILI-
5. DEPARTMENTS AND COOPTRATING AGENCIES:  L.JAYIOK AT DIFFERENT SEASOMS.

4pimal Industry,B.i.l., U.S.7orest Servics, H.(.Depertammt of culture.
3. PERSONNEL: W, O. Bhepherd, B, U, Dillard, ‘. He Bugher, sad :'Sgi“, Jr.

%, NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (Confidential information
should be so marked): H
nmmmm&autmnunmunumuma
precise method for eting the carrying capacity of esne remges st differwnt
seasons of the yeur an index composed of such factors as cams height,
density alinge ¥, snd stem sownt. Carrying espacity is expressed inm
terms of cow days with geine belng used for additiconel informstion:
Forsge samples colil during the year are belng chemicelly snalyved. One
yesr of grasing hes completed snd the sacond yerr will be completed onvly

in 1950, A preliminery survey of dste is iadicating thet
ean be esleunls uammmwmwm.
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5. BENEFITS realized by farmers or the public through application of findings,
stated in dollars, bushels, or other values, where possible:

6. WORK PLANNED FOR NEXT YEAR:
This study will be continued in 1950, Imnformetion collected te date will be

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:

8. APPROVED:

Project Leader. Director,



6 July 1950

MEMORANDUM TO PROFESSOR E. H. HOSTETLER:

Subject: Revision of Forest Grazing project entitled
"Utilization of Reeds in Forest Grazing".
Purnell, Pl4-ai3

I have discussed with Mr. Shepherd, Mr. Goode and Dr. Stewart the

comments by Mr. Nestler and others relative to revision of the above projectd.
There seems to be some difference of opinion as to just what attack would be
best for clarifying the work being done in connection with this project.

In line with what I believe to be the objects of this revision I would

like to propose the following solution for consideration and approval by
Mr. Nestler:

1.

3.

b

5

6.

Records in this office indicate that with the final report presented this
year for Subprgject No. 6 all subprojects up to No. 9 have been closed
or revised.

A revision report will be prepared for the msjor project which will in-
dicate work completed to date.

In line with regquest by Mr. Nestler three (3) new line projects will be
prepared for approval.

Current studies (Nos. 9, 10, 11, 12) and proposed studies (Nos. 13 and 14)
will be classified under the appropriate line project. The present
numbers will be maintained to prevent confusion by changing numbers.

It is proposed that the objectives for the three mejor projects will be
broad enough to include present and proposed studies.

Any additional studies will be numbered consecutively beginning where
present numbers stop and will be classified under one of the three line
projects.

Proposed line projects will be:
(1) Forage menagement in the cane type Forest Hange. 4 , 2~
(2) Cattle menagement on cane type Forest ranges.

11

(3) Integration of Grazing and Forest Management. 7

E. U. Dillard
Assistant Professor

Aninal Industry




FINAL REPORT, COMPLETED OR REVISED PROJECTS

Horth €oyoling Agriculturel Experiment Stetion

1.

2.

3.
L,

Se

Project title, number, and fund: Ytilizsiien of Hesds in Forest Guaszing,
P Li=sd3 (Purmell) Cubproject Koe de :

Departments and cooperating agencies: Imimel Industry, V.l leley U, oo

Forect fervice.

Major personnel:J. ¥. Foster, ¥W. J. Feterson, G. Motrone, 8, H. Biswell,
Eo B. Hostetler snd B, U, Dillavd

Date begun: 1942 Date mewieed,/comple ted:

1951
o GRS e SR it e L R R e e
Astimted%af.cégtw saglaarfﬂcf meﬁ%&&nce U $4000.00

The problem (briefly restate its nature, importance, and economic significance):

Thet the nutive forsge is deficient im celeivm and phosphorus hus bean ee-
tablished. There ie olso & poseibility that certain minor eleuents sve also
deficiemt in foreges of the North Curolins Coostel Plsim. Celf erops heove been
found to be low in certain =recs where csttle sre grosed almost sll yesr on
nsative foreges, The purpose of this study wes ¢o determive the e Teots of the
shsence of different minorels in & mixture on grovth cnd reprodustion.

Major results and conclusions:

Bo coneclusive resulte were sbisined from thie otudy. The supplementsl
feeds ussd wore found to containm susl! smounts of the minersl elemante under
study. The ssell sycumte present in the supplementel feeds slong vith thet
in the forsge ves probebly emough to provide the mininus resuirements for
the eattle.

(over)

“Three copies to be sent to the Office of Uxperiment Stations.



8.

9.

t '

Practical spplications and public benefits achieved or in prospect:

Results of this study were megative in showing a mineral deficiency,
however, it is important to note that cattle with adequate native forage
when supplemented with a protein concentrate meal and calecium and phose—
phorus during the winter months male good gains, maintained themselves
in good condition and produced a satisfactory calf crop.

Publications: None.

Director






FINAL REPORT, COMPLETED OR REVISED PROJECTS

Borth C.roline Agricultural Experiment Station

1.

2,

3.
L,

5e

Project title, number, and fund: Utilizzution of Reeds in Forest Grazing
Plé~=13 (Purnell) Subproject S.

Departments and cooperating agencies: Amimel Industry, UsfeDed., U. 8.

Forest Service.
Major personnel: J« B. Foster, H. H. Biswell, E. U, Dillerd, V. 0. Shepherd
and B, H. Hostotler
Date begun: 1941 Date <rewikoed/comple ted: 1951
If discontinued without completion state reasons:

Estimated total cost by funds (salaries and maintenance): §24,000.00

The problem (briefly restate its nature, importance, and economic significance):
The primexy purpose of thisz stuly vas to study the effects of wintering
cove on native forest renge vhen they were fed different levels of proteln
sugplement. Criteria wsed in svziucting resulis were winter ond swumer gulns
of cows amd eslves, death losces and perceniage ¢nlf crops. In most crses the
number of catile thet cam be kept by & producer is determined by his winter
feod supply. If by using & smell smount of protein concentrate the number of
estile kept com be increcsed on & profitable basis the income from cattle for
& lerge sroa of the North Caroline Cosstel Plain can be meterislly inerscsed.

Major results and conclusions:

Besults indicated that as much as six powmds of protein concentrate per
head per dey could be fed economicelly. Imdicetlons from this study were thet
instead of feeding ot & constant rete throughout the winter it would probubly
sup:lezent per dsy snd incresse it ae

(over)

®Three copies to be sent to the Office of Zxperiment Stations,



8, Practical applications and public benefits achieved or in prospect:

On good csme renges protein concentrste will meterislly affect the condition
of the cows im the winter months. The cost of such sup; lesent nekes 1t en
economic prectice. The smount of supplement snd system of foeding will depemd

wpon the cmomt and quelity of forsge eweilable. The tien of « supplementnl
feeding program with winter native renge e e

grazing should offer poseibilitiss for
gre=tly expinded beef production in the Cosstal Plain of Horth Curolina.

9, Publications:

"Compsrizon of Different lmounts of Proteln Supolement for Wintering
Boel Cows on Forest Runge in the Scuthesstern Coastel Plaim.®
Journel of Aaimel Science, Vol. 4, No. 4, pp. 387-304. 1945.

Director
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FINAL REPORT, COMPLETED OR REVISED PROJECTS

Borth Caerolise Agricultural Experiment Station
1. Project title, number, and fund: Etilisstion of Beeds in Forsst Grozing
Plé~si3. Pumnell (Jubproject 7)
2. Departments and cooperating agencies: smimsl Industay, Usfelele, Ue fu
Forest Cervice, H. C. Depertoent of dgricultuns.
3. Major personnel: J. ¥. Fouter, #. H. Biswell, ¥, 0. fhepherd, cnd
E. H. Hostetler.
4, Date begun: 19« Date reviwed/completed: B 1 |
If discontinued without completion state reasons:
5. Bstimated total cost by funds (salaries and maintenance): $8550.,00
6. The problem (briefly restate its nature, importance, and economic significance):
To etudy utilisetion, peletebility snd value of nctive forsge plents
for grusing. This stwdy wis lmportent to detersine whet netive fornge plents
were available snd their econcmlie whlus &8 = eattle feed, It weg elpo fme
portant to know the growth hubits, chemicel composition snd other fuetors
regording wtilization. ‘T
7. Major results and conclusions:

The anjor feornge plants were cluszified ss to type, sensons of
availebility, relstive sbundsmes, pslatsbility 2ad autriiive weius. It
vag found thet the thousinds of ncres of forest lsad im sasntern Horth Caoling
eontein & lorge veriely of pelateble und mutritious forrge specles. Certsin
of these speeice exist im cuwntities lerge encugh to giva them econumic
vorth as & scurce of feed for cattle wnder proper mensgszent,

(over)

“Three copies to be sent to the Office of Txperiment Stations.



8. Practical applications end public benefits achieved or in prospect:

£¢ & rerult of thig study 1t will be possible for land owners, cattlezen

9. Publications:

(1) stock-Poisoning Plsats of Horth Caroline, N. C. 4gr. Fxpt. Sta.
Bulletin 342 (Revised) 1943.

(2) Betive Foroge Plants; Specles Utilized by Beef Cotile on Foreet Range
ia the Rorth Ceroline Cosstsal Plain. M. C. Agr, Expt. Sta,
Bulistin No. 353. 1945.

(3) Digectibility of Beeds by Beef Cattle. N. €. State College of igre
g end Unge. Thesls, 1945. .

Director






FPINAL REPORT, COMPLETED OR REVISED PROJECTS

Borth Cerclime Agricultural Experiment Station

1. Project title, number, and fund: Ptilization of Beeds in Forest Grazing,
Pli=ci3 (Pumell) fubproject 9.

2. Departments and cooperating agencies: Animel Industyy, Uslelele, U, 5.
Porest Service, N. €. Depertaent of igricultuve.
3. Major personnel: '.'o, .;m:d, E. U, Diliayd and B, H. Hughas

4, Date begun: 1946 Date zewised/completed: 1951
If discontinued without completion state reasons:

5. Estimated total cost by funds (salaries and maintenance): $6500.00

6. The problem (briefly restate its nature, importance, and economic significance):

&maorhowmhm-unhmmmafmu&m
to definite degrees of defolistion st different cecsons, Vary little is
mnnmumm-ru&mu«-mcmmmuhm
:uwam-un—aunmammdpr. iny iaformstion of this

7. Major results and conclusions:

The field work on this study hes beem complated, but anslysis of ssmples
a,ﬂan:%ysu of dete =re only pertially completed in Butrittion Leborntorics
O Jeflale >

Observations thus fur indicate thet most of the seuson's forige grovth
mmmwwummmu--wtmzumanmL
Early complete defolistion (Msy) resulied In prompt regrowth with little
-mmum.umummuuanmmmud
Mmmeofmmmummrwnm
mwmmuawuumunnuortmnumnndum.

(over)

*Three copies to be sent to the Office of Zxperiment Stations,



8. Practical applications and public benefite achieved or in prospec‘t:
(
¥hile hemd defolisntion might be expected to give somevhat 417ferent
results from grazing it seems the mejor effects ghould be in the peme direetion.
A kmowledge of the growth habits of switch csme will snsble the estile producer
atmmmnnnwummwmtw. Proper
utilization will be escentlsl for comservation of this inportant native forage.

9, Publications: Hone

Director






FINAL REPORT, COMPLETED OR REVISED PROJECTS

North Caroline Agriculturel Experiment Station

1.

2

3.
L,

5e

Project title, number, and fund: Utilizetion of Reeds in Forest Gresing.
Plimel? (Purmell) Subproject 10

Departments and cooperating agencies: Animsl Industry, U.S.D.A., U. 5. Forest
Servi Departoed of Agricul

ee, H. C, ture.
Major personnel: We O Shepherd, R. H. Hughes, E. U, Dillerd and
Egel. Hostetler

Date begun: 1946 Date reviwed/completed: 1551
If discontinued without completion state reasons:

Estimated totel cost by funds (salaries and maintenance): $4500,00
The problem (briefly restate its nature, importance, and economic significance):

The object of this study was to detemmine the sessonsl fluctustions of
food reserves of suitch ceme im relation to recognismsble growth stages.
Although switch cone poscesses the facilitles for rether high food storage
cepacily it, like sny other perenni:l plsnt, must be sllowed to build up food
reserves between harvestings for susteined forsge production. The kmowledge
of food resources amd periods of depletion and reserve would contribute to &
better understending of proper msmagement of this forage type.

Major results and conclusions:
8:aples of the food storage orgams (ctems and rhisomes) were collected
monthly for physiclogicsl study. Cecsomel varistions in ®totsl svailsble

g
i
£
]
]
:
|
T

(over)

®Three copies to be sent to the Office of Uxperiment Stations.,



8. Practical applications and public benefits achieved or in prospect:

The results of this study will be perticulerly useful for determining the
grovth requirenents of this specles und for expleining the effects of different
munsgenent troztaments. Cuttle producers interested in sustsined grasing over s
period of yoers will be vitally interested in this Informction in plumning their

grezing progrom.

9. Publications:

"The ip;lication of the Tolsl Avalleble Cerbohydrote Method to the Hiudy
of Usrbohyir:te Reserves of Switch Ceme (irundimeyic tects)". FPlant Physiclogy
Vol 24, Hoe 2, ppe 285294« 1349« =

Director
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2.

3.

5e

Te

HORTH CAROLINA

AGRICULTURAL ZXPERIMENT STATICN
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FOREWORD

The aim and purpose of this analysis is to provide a current
appraisal of forest grazing problems in the Coastal Plain recgion to
serve as a guide for thc rcscarch program, Because of the lerge number
of cooperating agencies involved, such an analysis is particularly use-
ful for providing a general understanding of the problems involved, the
studies undertaken, and the methods of attack.

In two previous project analyses (1942 and 1945) studies were
designated as "subprojects" and assigned numbers. When subprojects were
closed out others were given the same numbeér. This numbering practice
and the term "subproject" has been a source of some confusion in the
records of one participating agency. Therefore, we propose tc substi-
tute "study" for "subproject" and assign consecutive numbers, continuing
from numbers assigned to the subprojects in the 1945 project analysis
and the supplement of 1947.

It is also proposed to indicate in the title of a study the major
aspect of forest grazing with which it is primarily concerned., In the
present analysis, problems are classified under three major aspects: (1)
forage or renge management, (2) cattle management, and (3) integrating
grazing and forest management. These could be considered as lines of
vork (line projects), although they are closely related aspects in-
volved in grazing forest lands of the Coastal Plain.

This analysis is only considered to be applicable to the immediate
future., It should be revised and brought up-to-date within five years.



AN ANALYSIS OF FOREST GRAZING PROBLEMS
IN THE NORTH CAROLINA COASTAL PLAIN,
PARTICULARLY THE TIDEWATER SECTION

INTRODUCTION

The U. S. Department of Agriculture Appropriation Act of Fiscal
Year 1940 provided for the establishment of forest grazing research in
Southeastern United States on a cooperative basis between Federal and
State Agencies. Georgia and North Carolina were designated as the
participating states, and the Forest Service, and the Bureaus of Animal
and Plant Industry as the Federal agencies representing the U. S. ‘
Department of Agriculture. In North Carolina, the Agricultural Experi- |
ment Station of the State College and the N. C, Department of igri-
culture have been the active state cooperators.

After a preliminary survey of forest grazing practices and
conditions in 1940-41, a project analysis, with working plans for the
initial studies, was formulated in 1942 (_Il:_l):L and revised in 1945 (12).

From the initial analysis it was concluded that forest and forage
conditions in the Coastal Plain region were more suited to forest graz-
ing than were those of the Piedmont and Mountain Regions. This
conclusion has since been substantiated by limited research in the
mountains by Biswell and Hoover (6) and in the Piedmont by Kaufman (18).
Within the Coastal Plain, the tidéwater section appears to have the
highest grazing values and greatest opportunities for expanding forest
grazing on a sound and profitable basis, Therefore, research effort
has been concentrated in the tidewater section.

The purpose of the present discussion is to review the current
status of forest grazing problems in the Coastal Plain, particularly the
tidewater section, in the light of recent developments and research
findings.

1/ Figures in parenthesis refer to "LITERATURE CITED", page 51l.



TERRITORIAL CHARACTERISTICS

Although the present report is based entirely on data collected
in North Carolina, the principal conclusions probab]‘.y apply also to
southeastern Virginia. As far north as the James River, a1‘: 1ea.ste
forest conditions in the tidewater section appear to be quite similar
to those of northeastern North Carolina. This analysis therefore can
be broadly construed as applying to the territory of the North Coastal
Plain Branch of the Southeastern Forest Experiment Station.

A general description of the North Carolina Coastal Plain is
given in the previous analyses of forest grazing problems (11, 12) and
in the forest management problem analysis for the terrltory‘@_y.-

It is pertinent to mention here that the tidewater section and
the western Coastal Plain are feirly distinct topographic areas. The
tidewater section comprises, roughly, the castern one-third of the
Coastal Plain Region. It is a low, level, poorly drained region
charactcrized by extensive, almost impenctrable swamps. Only a small
proportion, pcrhaps one-fourth, of the tidewater section is cultivatcd.
Extensive drainage would be required to increase the cultivated arca.
The westorn Coastal Plain is higher in clevation and fairly well drained.
It has a gently rolling topography but slopes are usually not steep
enough to causc scrious erosion when the soil is disturbed. From one-
third to one-half of the land in this section is under cultivation.

The Coastal Plain as a whole is a forest and farm region, approxi-
mately one-half in farm ownership (2), Forest land accounts for 6L per
cent of the total area ond cropland 30 percent (Table 1), Agriculture is
the leading industry. The principal crops, approximately in order of
cash value are tobacco, corn, peanuts, cotton and potatoes (26), Beef
cattle production has been a minor item in the agricultural economy even
though agricultural agencies have long been urging farmers to increase
livestock production. Pasture accounted for less than three percent of
the agricultural acreage in 1937, Reliable figures on recent pasture
acreages are not available, but general observations indicate relatively
small increases in pasture acreage during recent years, particularly in
the tidewater section. It secems that any great increase in beef pro-
duction in the tidewater section during the immediate future will proba-
bly occur on forest or "wild" grazing land -- for the following reasons:
1) Farmers have shown little inclination to convert to pasture their
high-priced land on which they are producing specialized crops under
intensive management. 2) Although relatively cheap uncultivated lands
are available, the costs of draining and establishing improved pastures
on them are very high. 3) Rather extensive areas of good quality native
forage is available and unused. Much of this potential grazing land is
in large holdings adapted to an extensive type of cattle production.




The major forest types are listed in Table 2. The forests are
generally understocked and overcut, Almost half of the forest stands
were classified as under sawlog size in 1937. Considering the heavy
cutting during the war years it is probablg that the condition of the
forests has not improved, and presumably most forest tracts will not
be in full timber production for many years. This is particularly true
in the pond pine-hardwoods type where two-thirds of the stands were
under sawlog size in 1937. One-fourth million acres were classified
as clear-cut, About half of this amount is the "open land" in Dare,
Hyde, Tyrrell, and Washington counties where fire, rather than lumber-
men, is primarily responsible for the devastation. Much of this clear-
cut area, and also poorly stocked pond pine type produces usable forage.

About 95 percent of the forest land is privately owned and approxi-
mately half of this was in farm woodlands in 1937. The remainder wes
owned by pulp and paper companies, lumber companies, investment concerns,
railroads, and private estates, Approximately 20 percent of the forest
area is in holdings larger than 10,000 acres. These large holdings are
most common in the tidewater section.

Table 1,--Total land area of the Coastal Plain of North Carolina
1

classified according to land use, 1937

Land Use Area (acres) Proportion of total (%)
2/
Forest S 44 9,603,600 64.1
Nonforest :
Agriculture:
Cropland 4,515,300 30,1
Pasture 134,500 0.9
Total agriculture 4,649,800 31.0
Abandoned cropland ; 84,000 0.6
Other nonforest 652,600 4.3
Total nonforest 5,387,200 35.9
Total arca 14,990,800 100.0

1/ Consolidated from tables of North Carolina Units 1 and 2 of
the Forest Survey. ’

2/ Includes 13,800 acres of non productive forest.



Table 2.--Forest land area of the Coastal Plain classified
&

according to forest type, 1937

Forest Type Area (acres) Proportion of total (%)
Loblolly pine-hardwoods 4,229,400 441
Bottomland hardwoods 2,027,400 21,1
Pond pine-hardwoods 1,956,900 20.4
Longleaf pine 814,800 8.5
Upland hardwoods 561,300 ’ 5.9
Total 9,589,800 100.0

1/ Consolidated from tables of North Carolina Units 1 and 2 of the
Forest Survey.

HISTORY OF FOREST GRAZING

Coastal Plain forests were grazed much more extensively in the
past then they are at the present time, Local residents report that
thousands of semi-wild cattle roamed the forests and swamps of the
tidewater section prior to 1920. By custom and tradition, forest range
was'free range" and the cattle owners were not held responsible for
trespass on unfenced land. Range burning was a common practice which
fostered the usual antagonism between timber and cattle interests. In
this instance the timber interests gained the upper hand with the aid
of an unusual but potent ally -- the Texas fever tick.

In the early 1920's an intensive, nationwide campaign was conducted
to eradicate the Texas fever tick. All cattle were required by law to be
dipped periodically. At this opportune time, state laws were passed
requiring owners to fence or otherwise control their cattle. Rather than
comply with the compulsory dipping and fencing, many cattle owners,
accustomed to the freedom of open range, sold their herds and went out of
the cattle business. Animals too wild to corral were hunted with rifles
and shot down in the woods. As a result, very fcw of the former herds
remained when the State was finally declared free of the fever tick in
1925, Cattle numbers were slow in building up again even on ranges
which were known to be of high quality. Valuable forage remains unused
on extensive tracts of excellent grazing land, only to accumulate as
fuel for devastating wild fires. Local residents claim that fires have
become more intense, although less frequent, since the range herds
disappearcd.



There are several possible explanations for this apparent neglect
of a valuable resource., kost local farmers are accustomed to an intensive,
"row crop" type of agriculture and they probably lack interest or training
in cattle production. Also, a herd of cattle represents a considerable
investment of capital which may not be available to the average farmer,
and gross returns from the investment are not striking in comparison to
those sometimes received from tobacco, cotton, potatoes, and other
specialized crops. Then too, much of the best range land is owned by
large lumber or pulp companies who have been interested only in tree
products. And finally, the danger of destructive wild fires has un-
doubtedly discouraged investments in a range cattle enterprise.

IMPORTANCE AND STATUS OF FOREST GRAZING

In 1941, Biswell and Foster (g_) estimated that forest range was
providing 29 percent of the total sustenance of Coastal Plain beef cattle
and equalled tame permanent pastures in contribution to the beef industry.
Ninety percent of the cattle owners interviewed were using forest range
for part of the year. During the remainder of the time the cattle were
either on tame pasture, field crops, or harvested feeds, Most of the
herds were small -~ less than 125 head. A large proportion of the herds
were started with native and dairy cows and graded up by the use of beef
bulls, The number of purebred bulls had increased threefold from 1938
Yo 1940, indicating a general appreciation of the value of good breeding.

Cattle numbers and general interest in forest grazing appeared to
be increasing rapidly at the time of the survey., The number of herds and
number of cattle had nearly doubled between 1938 and 1940, It is doubt-
ful that this trend continued but no reliable information is available to
show the present status of beef cattle in this area because numbers of
beef-type cattle are not published., Mr. Frank Parker, Agricultural
Statistician of the N. C. Crop Reporting Service » recent examined
unpublished census records from 1942 through 1948 for the Coastal Plain
counties, He reported verbally that the records suggested a slight
decline in the numbers of beef cattle during that period although dairy
cattie had increased, He pointed out, however, that figures fluctuated
widely from year to year and that the census samples were not reliable
enough to draw conclusions from. The data further indicated that the
decline was chiefly in the northern Coastal Plain counties. These coun-
ties contain the best forest range. Contrary to the census indications,
Hr. J. L. Rea, Jr., Assistant Director in Charge, Tidewater Experiment
Station, Plymouth, N. C., reports that beef cattle herds and numbers have
definitely increased since 1942 in the general vicinity of the Wenona area
where part of our range research has been conducted, The vicinity referred
to includes portions of Washington, Hyde, and Beaufort counties. Nearly
all of the herds in this area use native range during a large part of the
year,

1/ August 1949



In 1941 most of the operators contacted were not making full use
of their forest range and it seems reasonable to assume that there has
not been a great increase in grazing use since that time., Most farmers
said.that the high cost of fencing was the chief deterrent to increased
grazing use of their forest land, This suggests a need for developing
systems of efficient management to obtain the greatest possible returns
and a realistic evaluation of possible profits to be expected from forest
grazing.

During the last few years, large companies have been showing
considerable interest in forest grazing, A pulp and paper company in
Hartin County invested heavily in a range cattle enterprise during the
recent war. Due to unfortunate events résulting from inexperience and
poor judgment, the enterprise failed, They imported Arizona cattle and
herdsmen, and ignored the advice of local cattlemen, Their cattle
venture suffered heavy financial losses and was abandoned the second
Jyear. A local cattleman bought their surviving herd, however, and
quickly made a handsome profit. Another large outfit, the Riegal Paper
Corporation, started a program on their forest tract in Columbus County
in 1946. This company has successfully integrated grazing with forest
management for fire protection and cattle profit even though the quality
of their native range is below the average of the Coastal Plain region.

The large landowners appear to be vitally interested in the fire
hazard reduction and pine regeneration aspects of forest grazing, while
cattle profit seems to be the primary concern of small farmers.

FORAGE TYPES

Five broad forage types, based on the most abundant palatable
species, were recognized in the 1941 survey and all grazable areas examined
were classified according to forage types present. The estimated relative
importance of the five types in the Coastal Plain region as a whole is
shown in Table 3. A considerable propertion of the forested area of the
region has no grazing value because of very dense stands of unpalatable
brush., No attempt was made to estimate the proportion of nongrazable
area.




Table 3.--Relative importance of forage types in the Coastal Plain

on the basis of acreage and grazing use

Proportion of Proportion of
Forage type £ grazable range A total range use
3 (percent) ” (percent)
Switch Cane (Reed) 30 L6
Woodsgrass 30 18
Broomsedge 25 33
Wiregrass 14 2
Marshgrass LW s
Total 100 100

The switch cane, or reed, type was furnishing most grazing and the
majority of farmers regarded it as the best native formage type. It is
also one of the most extensive types, and since there are large areas of
it not being used, this type seems to offer the greatest promise for
expanding forest grazing on a profitable basis. Therefore, it was
selected as the type deserving first attention in a forest grazing
research program. This type is discussed fully later on in this report.
It is particularly important in the tidewater section,

"oodsgrass type" was applied to the heterogeneous mixture of
panicum grasses (Panicum), beardgrasses or bluestems (Andropogon),
sedges {Carex and Rhynchospera) and other herbaceous species cheracter-
istic of loblolly pine-hardwoods forests which have never been cultivated.
This type is extensive in the western Coastal Plain but the forage cover
is rather sparsc. Its principal value is for spring and early summer
grazing in connection with farm crops or pasturc.

Broomsedge (Andropoggg virginicus) is the most common gress on
abandoned cultivated land and "oldfield" forests. It is most prevalent
in the western Coastal Plain but occurs also in the tidewater scction.
It furnishes peasonably good spring forage and is often uscd to supple-
ment lespedeza pastures which do not reach full productivity until late
June,




The wiregrass type is typically found on sites which were origi-
nally occupied by longlsaf pire, ' Hers rineland threasawn (Sristi
stricta) is the doming; : Arcther 3 type, called
"wiregrass savamcihi or "nra " “oectirs 1at terraces in association
with pond pine. According te W ) s resulted from the
destruction of an earlier shrub-hog % res which purned
off the surface peat, Important grasse mahs ere Ly-

grass (ifthienbergia), toothachegrass ( , pineland thre sedges,
and scattered switch cane. From the g viewpoint, the sondhill and

in

savannah phases are quite similar. The ge is fiberovs and h
lignin content. VWhen burned, however, this tvpe prevides good spring
grazing. Although it is being utilized to a = Iimited extent at the
present time, this type has considerable potential importance in grazing
fire contrcl systems and also as a source of forage during the critical
period in early spring when other types such as switch cane are of

limited value.

The marshgrass type is relatively unimportant, occurring only along
the coast and sounds. Rushes (Scirpus, Juncus), cordgrass (Spartina),
sawgrass (Cladium), and saltgrass (Distichlis) are among the important
species. The marshgrass type is utilized most for wizter grezing when

other forage is scarce.

Other types are locally important and further refinement in forage
type classification is desirable when more information is available., For
instance, a panicgrass-sedge type is quite common along wet ¢rainageways,
particularly where the tree stand is open as a result of cutting or fire,
and apparently provides good grazing through the summer months, Until
the major forest grazing problems are solved for the more important
forage types, however, it does not seem advisable to divert any appreci-
able amount of rescarch effort to the minor types unless more facilitics
become available,

SWITCH CANE -,

. The remainder of this report will.deel primarily with the switch
cane type which, as already pointed out, is considered to be the most
important native forage type in the Coastal Flain of North Cdrclin

. Classification and Characteristics

There has been considerazble confusion regarding the botanical
classification of the plant we are calling switch cane (Arundinaria
tecta). liost botanical manuals list two species of the genus Arundinaria:
4. gigantea and A. tecta, differentiated on the basis of flowering habit.
Individual plants, however, often have the key characteristics of both
species, and recent investigators (15, 31) have concluded that there is in
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reality only one species in North America., The valid name of that species
has apparently not been definitely established. The type species for the
genus is A. macrosperma lMichx. which has been changed to A. gigantea
(Walt.) Chapm. This suggests that A. gigantea, rather than A. tecta, .
might be the proper scientific name. Since much of the cane in our region
corresponds to the size attributed in the manuals to A. tecta (usually not
more than two meters tall") rather than to A. gipantea ("as much as 10
meters tall") the former name has been widely used. Wells, and Wells and
Shunk have applied it to North Carolina cane in botanical publications
since 1928 (30). The accepted common name for A, tecta, according to
Standardized Plant Names (19), is switch cane. It is also called small
cane, and in North Carolina it is generally known as reed. The larger
forms have been called giant cane or southern cane. Perhaps it would be
least confusing to use only the generic common name, canc.

Cane has the distinction of being the only bamboo native to United
States. Its woody perennial stems grow erect from stout underground
rhizomes. New branches and leaves are produced each year near the summit
of the stems. Stems ordinarily live for several years but they are very
sensitive to fire. The aerial stems are killed even by light surface fires
which may barely scorch the stem bases and not consume dry leaves at the
top of the stem. Cane sprouts vigorously from the stem bases and large
rhizomes, however, and the stand is almost completely re-established the
first growing season after burning if the rhizomes are not destroyed.
Growth rates of 1% inches per day for the new stems following later winter
burns have been measured at Wenona (2).

Reproduction is essentially vegetative. As with most bamboos, cane
flowers only once and then dies. Apparently an entire clone flowers
simultancously. The space it occupied is then invaded by rhizomes from
adjacent cane which did not flower at the same time, Obscrvations indicate
that a very small percentage of the florets develop into seed and most of
these arc destroyed by insects before they mature. Once a stand of cane
is completely killed, therefore, there is little chance of re-cstablishing
it. DMost rhizomes arc within & to 12 inches of the surfacc on swampy
sites and many cane stands on organic soils have been destroyed by ground
fires which have burncd off the top.foot or so. Canc is also killed by
continuous overgrazing, cspecially in combination with burning.

Distribution

The geographic distribution of canc extends from Virginia to southern
Ohio and Illinois and south to Florida and east Texas. BExtensive canc-
brakes formerly occurred on lowlands adjoining streams and rivers in the
swamps throughout the southeast. The only extcnsive stands remaining today
occur in the swamps of eastern North Carolina and Virginia , and in the
bottomlands of the lower Mississippi River., Its deeline is attributed to
cultivation, fire, and grazing. On uncultivated lands, grazing is probably
chisfly responsible.,

-9l



In North Carolina it is most important in the tidewater section.
Along rivers and streams, however, it extends throughout the Coastal
Plain and even into the mountains.

Ecology

There is little factual information available pertaining to the
ecology of switch cane. West's unpublished dissertation (Ql) is the
most complete work we know of and it is more or less observational data.
Many of the following statements, therefore, are based on personal
observations.

Soil and moisture requirements

Switch cane makes its best development on deep, moist, fertile
soils (along the Mississippi bottom lands) but tolerates a fairly wide
range of edaphic conditions, Uhere heavy grazing has not been a dis-
turbing influence, cane secems to be a sensitive indicator of site
quality.

It often occurs on relatively dry and rather poor sandy sites and
also in shrub~bogs where the water table is at the surface most of the
time. In these unfavorable situations the cane plants are small and
scattered, It does not occur in the wettest parts of shrub-bogs and other
swamps, nor on the poorest upland soils, Perhaps the ideal cane sites are
now in cultivation. At the present time the best stands in North Carolina
are on organic soils which are above water during most of the growing
season, and on the fertile lowlands bordering streams. It responds
readily to drainage and good soil aeration as indicated by noticeably
better growth in the proximity of drainage ditches, Very likely, it would
also respond to fertilization although this has not been established
experimentally. It has been shown, however, that the protein, phosphorus,
and calcium content of canc foliage, as well as total foliage production,
are much greater on good sites than on poor sites — using cane height
as an indicator of site quality., It secems that switch cane would be an
ideal plant with which to check the theory advanced by Albrecht of the
relationship of calcium, potassium, and phosphorus to the protein-
carbohydrate content of vegetative structure (30). It is claimed that
calcium is corrclated with high protcin, and potassium with high
carbohydrate. Therefore, the low calcium content, with relatively high
potassium, of sandhill and shrub-bog soils is suggested as the cause for
the highly fiberous and lignified type of vegetation on these sites.

Fire influence

Cane appears to be a "firc specics" occupying an ecological "niche"
comparable to pinc. It is quite shade-tolerant and persists as scattered
plants cven under densc hardwood canopivs. The relatively open pine cano-
pics ordinarily oxisting in pond pine forests apparently have only minor
cffects on cane stands, but hardwood brush specics are serious compctitors.,

- 10 -




Fire or other disturbances probably favor the cane in direct re1§tion—
ship to the proportion of tree and brush competition removed. _Slgce
ungrazed cane promptly regains its full height after burning, it is
favored most by periodic fires which occur just often enough to keep
the brush and tree canopy below that of the cane. Such periodic burn-
ing should result in almost pure stands of cane on good sites —
provided the soil is not burned. The #merican Indians are probably
largely responsible for the extensive canebrakes originally found in
the Southeast, for the fact that fire was commonly employed by the
Indians to drive game in well established by the writings of early
explorers in this region (1, 20).

Association with other species

Because of the fire relationships, switch cane is commonly
associated with pond pine., It also occurs with other pines and lowland |
hardwoods. In swamp areas it is frequently associated with cypress and
gums, but for some unknown reason it apparently never occurs on ccdar
sites,

In shrub-bogs cane grows in mixture with many fire tolerant shrubs
such as _gallberry (Ilex), honeycup or zenobia (Zenobia), Swampbay
(Persea), summersweet clethra (Clethra), greenbriar (Smilax), cyrilla or
ti-ti (Cyrilla), lyonia (Lyonia), and huckleberries (Caylussacia and
Vaccinium). 1In such areas management of cane is very difficult because
grazing of cane favors the competitive position of the brush, Burning
temporarily favors the cane but the sites are too poor for cane to make
a sufficiently dense stand to control the brush e ffectively.

Poisonous plants

Two spucies known to be poisonous to livestock, lambkill kalmia
(Kalmia angustifolia) and Carolina Jcssemine (Gelsemium scmpervirens),
are often associated with switch canc. Lambkill kalmia, a low shrub, is
most prominent in atid bogs and wes feirly cbundant in the experimental
ranges at Hofmonn Forest, Caroline jessamine, an evergreen vinc, occurs
throughout the Coastal Plain and lower Picdmont. Other poisonous
species such as water hemlock (Cicuta maculata) and crow-poison
(smianthium muscactoxicum) may also occur with switch cane but they have
not been observed in the experimental arcas. Although farmers have
attributed cattle losses to poisonous plants (2), the importance of such
losses on forest renge is not known. Very fow losses at Hofmann Forcst
could be attributed to poisoning and no poisonous specics occurrcd at
Wenona, Poisonous plants unquestionably deserve further study but
apparently the problem is not scrious in the switch cane type. Poisonous
plants are relatively unpalatable and cattle will not ordinarily eat
harmful amounts of them unless forced to do so by hunger. Therefore, if
adequate forage is provided the danger of poisoning will be largely
eliminated. Poisoning is most apt to occur during late winter or early
spring when desirable forage is limited.
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Insects and diseases

Insect and disease damage to switch cane apparently offer no
hazard, and drought has never been observed to affect this species
appreciably. Therefore, cane offers a remarkably dependable source
of forage.

An infestation of army worms in July and August destroyed about
15 percent of the cane forage at Wenona in 1941. This is the only
recorded evidence of forage damage by insects. The infection occurred
on freshly burned range and during an extreme drought. Insects common-
ly destroy the seed of cane but it is doubtful that seed is of any
consequence in natural reproduction of cane.

An unidentified "stem borer" has been observed to contribute to
the death of old stems, but relatively few stems are killed in any one
year and this source of damage is thought to be of minor importance.

Over the past four years, a physiological condition and a
disease of cane foliage have been observed to be associated with autumnal
leaf shedding. Although these observetions are primarily of philosophi-
cal interest, they might possibly have some significance in relation to
management, particularly for winter forage.

When growing in full sunlight, cane foliage begins to acquire a
yellowish cast in late summer. As the season progresses the yellowing
increases until the leaves fall to the ground. The older leaves arec
the first to shed, The yellowing is due to minute chlorotic spots, the
result of chlorosis of individual cells or groups of cells. kicroscopic
cxamination has revealed no pathologic organisms in these spots and
their distribution in the lecaves suggests a physiological origin.

Another leaf condition which has a more definite effect on leaf
shedding, but which is not so general in occurrence, resembles a leaf
blight. Lesions, commonly beginning near the tip or edge, progress
downward or inward until most of the leaf is killed., Badly infected
lcaves drop off., This blight is apparently pathogenic because the
lcsions are covercd with small dark-brown or black fruiting bodies of
some organism, located like dots between the veins of the leaf.

The chlorosis cormonly affects the older leaves and in contrast
the new growth has a distinctly darker appearance. The blight, on the
other hand, affects old or young leaves alikc. It has been observed to
kill the rolled terminal leaf during the active growth stage and thus
arrest further growth on affected stems.
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Summary of Previous Grazing Research in the Cane Type

Throughout this report are references to past findings as they
apply to particular phases of the grazing problems in the cane type.
the expense of repitition, the principal results of studies at Wenona
and Hofmann Forest, the two former work centers of grazing research, are
briefly summarized here.

At

First it would be well to characterize the range conditions at the
two locations.

The Wenona ranges were located in Washington County at the site
of a cypress-hardwood forest, approximately 16 feet above sea level,
which was logged and drained in the early 1900's., A small portion of
the drained area was put into cultivation; the remainder has been sub-
Jected to frequent wildfires which killed the remaining trees and
prevented tree regeneration. The dense and vigorous cane s*and that
developed on these organic soils was apprently well above the average
for the region, Cane has been eliminated from a large part of the ares
by recent severe fires, particularly during the last 10 years, which
have burned the soil to depths up to 18 inches in a single season.

Hofmann Forest, in Jones and Onslow counties, is mainly an open
pond pine forcst, with a dense understory of shrubs, on poorly drained
sandy muck soil. Scattered canebrakes occur on sites intermediate
between the very wet "pocosin' and the sand ridges, The cane stands
are of moderate height (two to five feet) and ars always mixed with
shrubs. Conscquently, grozing values are rather mediocre., A few of
the shrubs are palatable and suitable for browsc. Palatable feras arc
also abundant and furnish much spring grazing. The winter ranges also
contained a considerable proportion of savannahs, thought to be relicts
of shrub-bogs destroyed by ground fires. Like the wiregrass type, the
savannahs actually have little grazing veluc urless they are burned.
The entire forest has apparently been subjected to frequent wilcfires
since early colonial times.

Results at Wenona

Research on native range began about 20 yezrs ago at Wnona. Al-
though early studies were primarily aimed at comparing breeds of cattle,
they demonstrated the high quality of cane forage (10). Over a five-
year period, covs gra cara range from May to January 1 (scmetimes
February 1) gained 0.4 vpcunds per day and produced a 95 percent arnual
calf crop. Calves grined ons pound per day and weighed between 330 and
400 pounds when weanad at 7 to 10 months of age. Similar cow and calf
gains obtained in more recent studies have further demonstrated the value
of cane forage. Also, limited digestion trials have indicated that the
total digestible nutrients in cane forage at Wenona compare favorably in
early summer with other green forages commonly used by cattle (8).
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Cane forage here contained between 18 percent and 12 percent crude
protein from May through December, well above the approximate minimum‘
requirement (nine percent) for breeding cows. However, there were slight
deficiencies of calcium in the early summer, and of phosphorus in winter.

On this good range, creep feeding of calves did not increase calf
gains enough to make this practice worthwhile (_];13).

Rotational grazing, where cattle were shifted between ranges at
28-day intervals or in mid-summer, gave results similar to continuous
grazing as tested under a moderate degree of utilization, A pertinent
feature of this study, however, is the indication that grazing can be
deferred without sacrificing cattle gains.

A three-year study of different intensities of continuous summer
grazing showed that cane is easily weakened by over grazing. Apperently,
at least 30 percent of the total foliage must be left at the end of the
grazing season (December) to maintain satisfactory vigor and productivity
of the forage stand. Although moderate grazing produced besi cattle gains
in the long run, cattle weights did not reflect overgrazing until late in
the season and after approximately 80 percent of the forage had been
utilized.

Three acres of good cane range per cow was found to be adequate
for a seven month season at Wenona.

Grazing reduced fire hazard in direct relation to the degree of
grazing. Three years of heavy grazing (80 to 90 percent utilizatr{_on)
‘resulted in a 70 percent rcduction in total combustible meterial (1iving
and dead) as compared to very lightly grazed c» ungrazed canebreices.,
Good fire protection, however, was obtained at the expense of vicor and
productivity of the forage stand.

Open grown cane has not been a dependable source of winter forage
at Wenona because mos% of the foliage drops in January or February.

Steers have beesn partially and entirely fattened for market by
feeding concentrates while on range, cane replacing hay as roughage in
the fattening diet. The financial aspects of this practice , howzver,
have not been completely analysed.

Results at Hofmann Forest

Grazing values were considerably lower here than at Wenona. Al-
though the crude protein con'ent of cane foliage was apparcently above the
minimum requirements from May (13 percent) to December (10 percent), it
was four or five percent lower than at Wenona. Similarly, cane forage
contained less calcium and phosphorus and was deficient in these mincrals
most of the year. Also, the forege was apparently somewhat less digestible
at Hofmanr. Forest (§).



Grazing capacity at Hofmann Forest was not well established
(experimental ranges were inadvertently overgrazed) but apparently the
average capacity in cane areas was approximately 1.5 to 2 acres per cow
month.

Calf crops averaged between 60 and 70 percent, and calves at
weaning time usually weighed between 275 and 300 pounds — almost 100
pounds less than at Wenona. Although overgrazing may be partially
responsible for the relatively poor cattle performance at Hofmann
Forest, forage quality was probably a contributing factor also. It
seems reasonable to assume that the forage quality and cattle per-
formance measured at Hofmann Forest are about the minimum to be
expected from cane range, because the experimental ranges apparently
approach the lower limit of site quality tolerated by this species.

By feeding four to six pounds of cottonseed meal per head daily
from January through April, the breeding herd was successfully wintered
on the range at less than the usual cost of wintering on a farm with
harvested feeds (12). It was thought, however, that a better practice
would be to start feeding two pounds in December and increase the rate
gradually to 6 pounds by April.

Relationships between grazing and forest management was an
important phase of the Hofmann Forest studies, In general, grazing
was found to be compatable with forestry.

Grazing favored pine seedling establishment (five-fold on un:
burned areas) and also increased the growth rate of small see £
(67% for the 6 to 1l2-inch height class), but had no apparent srizo

seedlings taller than three feet.

Grazing increased mortality of very small seedlings about 12
percent, but had no affect after they were a foot tall. Damage was
apparently due to trampling — no appre¢iable browsing was detected.

Logging had no measurable effect on pine seedlings nor grazing
value.

Relatively few pine seedlings became established during the study
except on arcas accidentally burned. Apperently fire isessential for
adequate regeneration of pond pine.

The performance of three separate wildfires demonstrated that
grazing definitely reduced fire hazards. In spite of the prevalence
of unpalatable shrubs, plot measurements showed thet fuel was reduced
50 percent after two years of heavy grazing, The density of cane and
palatable shrubs was also reduced to about half of the original stand
by heavy utilization.
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FORAGE LANAGEFMENT IN THE SWITCH CANZ TYPE

Of the numerous kinds of native plants associated with switch
cane, at least two dozen are eaten in sufficient quantities to warrant
recognition in the cattle diet at some season of the year (3). Manage-
ment of the forage type, however, should be based almost enfirely on
the cane because it is by far the most important and most valuable
single species. Other species should be considered as incidental or
supplementary, although they may be important for emergency forage in
winter and early spring.

Sustained productivity of high quality forage is ordinarily the
major objective of range management. In Southeastern forest ranges,
however, fire hazard reduction and pine regeneration are additional
aspects for range management which may sometimes be more imnortant than
forage yiclds. These special aspects of management will be treated
separately and, unless otherwise mentioned, management of cecne ranges
will be discussed primarily from the viewpoint of maintaining susbtained
forage yield.

Pertinent characteristics and growth habits

There are several unique characteristics of the growth habits of
switch cane which are pertinent to its utilization and management.

Of major importance is the tendency of the foliage to remain green
and intact on the stems most of the year. This is particuleriy true of
shade-grovn leaves, Beneath a tree canopy, one-third to onc-half of the
leaves usually are still green and intact when new growth begins in the
spring. In forest stands, therefore, cane can be grazed at any season.
In the open, however, most cene foliage dies and drops off by mid-wintcr
and open stands are ordinarily usable only through December, though some
of the lower leaves may persist throughout the winter if the canc is
donsc. The shedding of leaves has usually been attributed to frost (3),
but as discussed in the section on diseases, there are indications that
other factors may also be involved.

Even though the grazing season is unusually long, most of the
total forage is produced during a restricted period in late spring and
early summer. Foliage growth on old stems begins in April and is
completed in July. Active growth of new culms or stems usually occurs
somewhat later, from lay through fugust or September. New stems account
for a relatively small percentage of the total forage in dense stands
but stem production increases as the old stand is thinned out by the
mechanical effects of grazing or otherwise. Vhen the old stand is
removed by fire or mechanical means, new stem growth begins earlier,
usually in late April or early lay.
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Characteristically, cane has five or six primary leaves per branch,
in addition to one or two small, bract-like leaves., The leave§ are pro-
duced one at a time at intervals of about two weeks. The growing point
is terminal and foliage growth is complete when there is a fully developed
leaf at the tip of the branch. It is convenient, therefore, to refer to
the stage of development during the active growth period in tesmms of the
number of leaves per branch, i.e,, first leaf stage, fourth leaf stage,
ete,

Plot studies at Hofmann Forest have shown that very little re-
growth occurs when cane is defoliated after active growth is.completed
but considerable regrowth follows utilization during the active growth
period. Relatively fow small leaves were produced in August and
September on plots defoliated in mid July (early full leaf stage) and
practically no regrowth followed September defoliation. Plots defoliated
in May (second-leaf stage) however, produced abundant new foliage. A
large percentage of the leaves must be removed to induce appreciable
regrowth, No regrowth occurred where only 20 percent of the leaves were
harvested from individual stems each month, and only limited regrowth
followed 40 percent utilization. It was noticed that renmoving part of
the branches early in the season increased the size of the leaves pro-
duced later on the remaining branches,

These plot studies indicated that a heavy utilization early in
the active growth period is not particularly detrimental if the plants
are allowed to recover during the remainder of the season. Heavy
defoliation in July, however, did not allow for sufficient regrowth and
vigor declined. Defoliation in September caused some of the canc to
break dormancy late in the fall and a large percentage of the stems died
(presumably from winter killing) 5 although the vigor of the stand
appeared to hold up fairly woll (as indicated by subsequent new stems).
Heavy defoliation in early winter (late November) had very little effect.

The rhizomes and stems of switch cane serve as storage organs for
a tremendous amount of plant food. A preliminary investigation at
Hofmann Forest (21) revealed that available carbohydrates (starches and
sugars) made up as much as 26 percent of the dry weight of rhizcmes and
11 percent of the stems. Even the mediocre stands of cane at Hofmann
Forest have approximately four tons (dry weight) of rhizomes per acre
and about two tons of stems., This represents over a ton of available
carbohydrates per acre. The food reserve may fluctuate widely auring
the season, being lowest during the period of rapid growth and highest
in the fall dorment r3rioad. Heavy grazing during the active zicwih
period, whien food res:rvss are low, would be evpected to frther ceolete
the reserves and weak.r iLbe cane. If, however, the regrowth Jrosected
during the remainder of the season the reserve: a~e arparzatly replenish-
ed adequately. The reservas apparently are still raiher low at the carly
full-leaf stage, and defnoliation then (July) mey ne’ elicw for sufficient
regrowth or sufficicn® time to restore food icserves to & high level.
The indications arec that by early fall (September) reserves in protected
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cane are near the maximum level and ill effects of utilization then or
later would seem to be from causes other than food depletion. Burning
a cane stand undoubtedly depletes food reserves to a low level. Not
only are the stem reserves destroyed, but also the new stand of aerial
stems must be produced at the expense of the rhizome reserves. There
are indications that three growing seasons after burning were required
to completely replenish the food reserves of the cane stand studied at
Hofmann Forest. :

More information of a definite nature is needed on some of the
growth characteristics and requirements of cane, but it is already
apparent that growth habits and physiological processes must be kept in
mind to manage this species intelligently.

Forage management systems

lMost of our forest grazing research in North Carolina has becen
conducted under the continuous grazing system, where cattle arc kept
on one range throughout the summer and moved to another range or to a
farm in winter. It is difficult to make efficient use of the forage
and at the same time maintain the density and vigor of thc cane stand
under this system. Cane is particularly vulnerable to over-use beeause
all of its foliage is well off the ground and readily accessible to )
cattle., At Hofmann Forest, the density of thc cane stand was reduced
about one~half, and the vigor equally as much, by two scasons of un-
intentional over-use. BEven though rates of stocking were reduced 50
percent the next two years the grazing capacity of the weakened canc
had declined and the canc was not able to recover appreciably. Pro-
liminary results from hand-harvested plots at Hofmann Forcst indicate
that 60 to 70 percent defoliation at the end of the grazing scason
(October or November) is the ‘maximum allowable degree of use with
continuous grazing. Results at Wenona, also, have shown that utili-
zation must be carefully controlled Jbnder gontinuous grazing if high
forage productivity is to be maintained. There, it appears that 60 to
75 percent utilization of total herbage at.the end of the season in
November and December are the'safe upper limits, This implies that
only one-third of the total foliage should be used up by the end of
August. In order to insure light utilization during the spring and
summer, which appears to be the most critical period, it seems
desirable to base the rate of cattle stocking on the longest season
possible. Repeated observations have shown, however, that cattle
seldom utilize a cane range uniformly, and some portions of a range
will often be very heavily grazed before other portions are scarcely
grazed at all.
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In tall cane, grazing rates which are light enough to r.naintain
good plant vigor may still thin out the cane stand under continuous
grazing. Cattle first eat the low foliage within easy reach (below
four feet) and utilize this layer heavily before taking much of the
upper foliage, New basal shoots, being succulent and highly palatable,
are sought out and kept grazed off, Thus, new stems are largely
eliminated and as the old stems die from breakage or other causes, the
stand of cane gradually thins out even though the remaining cane is
vigorous and productive. This effect may not be important on ranges
where the cane is less than six feet tall but it was quite apparent at

Wenona.

Management of winter range is not a problem from the standpoint
of maintaining the vigor of the stand, although there may be possibili-
ties for increasing the proportion of green forage in winter by manipu-
lating the management. There is definite need, however, for a system
of grazing which is less apt to weaken or thin out the cane stands than
is continuous summer use.

Two rotational systems were compared with continuous summer
grazing at Wenona from 1941 through 1944 (5). The pertinent conclusions
to be drawn from the study are that cattle gains were similar under all
three systems tried: 1) continuous grazing, 2) mid-season rotation, and
3) 28-day rotation. This indicates that a range can be deferred at
lcast until mid-August without affecting cattle gains. Interpretation
of vegetation responscs in this study was complicated by wild fires
which burned over the experimental ranges in 1941, 1942, and 1943.
Differential effects on thz forage stand from the three systems of
grazing could hardly have been expected, however, under the rates of
grazing applied, On most pastures, only 25 to 45 percent of the cane
foliage was utilized at the close of the season. This degree of use
is probably not harmful under any system of use. Heavy utilization
was obtained in 1944 on one replication of pastures heavily burned the
previous year, but this was the last year of the study, Rotational
grazing, therefore, has no* been thoroughly investigated on switch cane
ranges.

' Considering the growth habits of cane, a 28-day rotation system
has no apparent advantages over continuous grazing.

A mid-season rotation, where the cattle graze one half of a range
early in the season and the other half late » should be somewhat better
than continuous use. By mid-season, approximately August 15, the new
shoots have had time to make most of their growth and they may not be
killed even if the top half were eaten. Therefore, this system would
possibly maintain stand density adequately. But whether forage vigor
can be maintained easily on the early-grazed range with this system is
questionable. As already pointed out , cane apparently makes only limited
regrowth after July. Therefore, it would probably be necessary to control
early utilization almost as carefully with this system as with continuous
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grazing. With more information on the degree of utilization tolerated
at different seasons of the year, the mid-season rotation system might
be adjusted so that it would meet the requirements of switch cane. The
current "grazing capacity" study at Tidewater Station (Subproject No.
12) will be helpful along this line since it will show the effects of
heavy utilization at different seasons.

The ideal system of management would be one whigh would allow
full use of the forage, maintain the vigor and productivity of the
stand, and be simple to apply., It seems that a rotatiom system, where
grazing was alternated between summer and winter, wouldzost nearly
meet these requirements. Such a system would require thet the range be
divided into two parts of approximately equal capacity. Each part would
be grazed continuously for a full year, beginning with the winter period,
and then rested a full year, Since the forage produced during the
summer rest period would be utilized the following winter, no forage
would be wasted. Heavy winter use does not seem to be harmful, and, with
an entire season for recovery, heavy use during alternate swmmers may not
deteriorate the cane stand. If this were the case the systew would be
easy to apply since it would not require careful control of wtilization.

For open ranges not adapted to grazing in late winter, the
suggested system would need some adjustments. Two possible schemes,
involving only two ranges, are as follows: 1) graze one range early in
the season and the other late, but rotate the season of use so that
early grazing one year will be followed by late grazing the next year.
2) Graze seasonlong (even though heavy grazing results) but use a
particular range only on alternate years, thus allowing a full year for
recovery., .

Degree of utilization

The determination of the degree of utilization commensurate with
sustained forage yields, i.e., proper use s is a fundamental problem of
forage management. The proper degree of utilization will, of course,
depend on the system of management, season of grazing, and perhaps site
factors.

To date, proper use has been studied only for continuous summer-—
long grazing. With this system of management , studies at Wenona have
been adequate to show that 60 to 70 percent utilization by December 1 is
the maximum proper use on highly productive sites. Limited data from
plot studies at Hofmann Forest indicate that a similar degree of utili-
zation is applicable to lower quality ranges on relatively poor sites.
Final evaluation of the plot study, however, is pending until food
reserves of the treated cane have been analyzed. If it is found that
proper use is independent of site quality (and cane size) s management
problems will be greatly simplified and the results of research in a
limited area will have wide application.
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In order to devise improved systems of management, it is necessary
to know the degree of use that switch cane will tolerate during restrict-
ed seasons. Studies already underway are expected to reveal the seasons
when cane is vulnerable to grazing and also when it is resistant. The
next step will be to determine the proper degree of utilization during
the periods when it is sensitive to over-use. It has already been found
that total defoliation in July or in September is harmful. Heavy utili-
zation at five different "seasons" is now being investigated at Tidewater
Station., The seasons are: 1) lMay - June, 2) July - August, 3) September-
October, 4) November - January, and 5) February - April. These correspond
to the following stages of growth or development of switch cane: 1) rapid

rowth (food reserves decreasing), 2) late growth and full leaf stage
%food reserves increasing), 3) growth dormant (reserves increasing), L)
early winter (leaves beginning to shed), 5) late winter (green foliage
limited). Results from this study should begin to show up in 1950, al-
though the study should run at least through the third year, 1951.

Grazing capacity

The first requirement of efficient management is a determination
of range grazing capacity, or amount of available forage. To date no
satisfactory method of evaluating grazing capacity of switch cane ranges
has been devised. The capacity of the highly productive range at Wenona
has been quite accurately established but only after years of experience
with the "trial and error" approach. At Hofmann Forest, the capacity
of the experimental ranges was greatly over-estimated at the beginning
of the studies. Since the cane stand was severely damaged before the
stocking rate was adjusted, we have no reliable standard of correct
carrying capacity for medium and low quality cane range. Because of the
great variation in the productivity of cane stands, not only between
different parts of the region but also on different sites within a
relatively restricted arca, it is almost imperative that procedures be
developed for estimating carrying capacity with reasonable accuracy.

The amount of forage can be measured directly, of course, by
harvesting sample plots, But the labor involved in sampling an entire
range adequately by this method would be exorbitant. Forage weight
estimates, which are more quickly obtained than harvested weights, have
been found to be satisfactory on some types of forage in the West. This
procedure has not been investigated in the switch cane type. The most
common methods used in range appraisal involve estimates of foliage
""density", or percentage ground cover. The density data are converted
to grazing capacity by certain "productivity" or "proper use" factors
which evaluate the relative amounts of usable forage represented by a
unit of density of individual species. This is a rapid method of range
appraisal and preliminary tests indicate that it can be used in the cane
type. It has some weaknesses, however, in that it is based on subjective
measures, requires trained technicians, and is difficult to use in very
tall and dense vegetation.
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A study has been started at Tidewater Station (Subproject No, 12) to
develop reliable criteria for estimating carrying capacity of switch cane
range. The density method is being investigated in this study and also
more objective measurements such as the number of stems per unit of ground
surface, size of stems, and the number and size of leaves per stem. The
data are being evaluated in terms of forage yields and cow days of grazing.
From one year's results it appears that the density method can be success-
fully applied to switch cane if adjustments are made for cane height and
tree canopy. No simple relationship between stem numbers and grazing
capacity is apparent from the first year's data. Apparently the number
and size of leaves must also be recognized., After the second year's
results are available, an attempt will be made to develop a precise method
of range appraisal and also one suitable for use by farmers or county agri-
cultural agents without special training. These methods will need to be
checked on herd-size ranges.

Research techniques

The accuracy of research results largely depends on the techniques
employed. Relatively little research effort has gone into the development
of efficient techniques for evaluating forage management studies in the
switch cane type. Because of its unique characteristics, methods developed
for other range types may not be directly applicable to switch cane. Some
technique problems have already been mentioned in relation to estimating
grazing capacity. Ve also need to know more about the numbers and sizes
of plots required for efficiency in sampling ranges and evaluating treat-
ments, liethods of determining degree of utilization accurately are also
needed, 322 TR

The need for more efficient techniques is illustrated by the results
at Hofmann Forest where uncontrolled variability among pastures largely
masked the differential effects of the grazing treatments applied, The
results here also emphasize the desirability of evaluating forage responses
quickly before the cane stand is seriously weakened or killed. Criteria
for recognizing and measuring the vigor of cane stands should be developed
at an early date, Some information on leaf sizc s new stem production, etc.,
useful for this purpose was obtained at Wenone (Subproject No, 1) and in a
plot study at Hofmann Forest (Subproject No. 9). Additional data are being
collected at Tidewater Station (Subproject No. 12).

For experimental purposes, a physiological approach in measuring
cane vigor may be efficient and practicel. Food reserves have been shown
to be associated with plant vigor in cultivated and native forage species
(16, 22, 23). 4s already mentioned, switch cane is known to possess the
facilities for rather remarkable food storage capacity in its stout
rhizomes and perennial stems, It is highly probable that the cane food
reserves are depletied by mismanagement before other evidences of reduced
vigor are apparent, It scems logical, therefore, that a measurement of
the food reserves might be helpful for an carly evaluation of management
practices before deterioration in vigor has progressed to the stage where
the stand is seriously damaged. 4 simplified procedure for chemically
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analyzing the food reserves of switch cane has already been worked out
(21) and found to be sensitive to seasonal fluctuations in food reserves.
The method is also be:mg applied to a plot study (Subproject lo. 9) to
test its sensitivity in measuring the effects of different intensities
and seasons of utilization of cane foliage. If the method proves to be
efficient, it should be given full consideration as a standard technlque
in sw:.tch cane management research.

CATTLE MANAGEMENT ON CANE RANGE

Beef cattle production is commonly divided into several distinct
phases which may be carried on independently or in succession as a part
of a continuous process which may involve all phases. A rather generally
accepted classification of these phases is as follows:

1. Production of slaughter calves.

2, Production of stocker cattle.

3. Production of fat market cattle as yearlings or older.
L. Baby beef production.

The first two phases are those normally associated with range
grazing and it is these phases with which we are primarily concerned.
Production of fat market cattle is ordinarily a farm or feedlot operation
although it may have a limited place in forest grazing in conjunction with
the best cane ranges. Baby beef production is a highly specialized phase,
usually found only in the corn belt states, involving the use of highly
nutritious feeds, mostly concentrates.

Production of slaughter calves

In 1937, Foster, Hostetler, and Case (10) reported that in studies
at the Blackland Branch Station (Wenona) the average weaning weight of
grade calves produced on switch cane pasture was about 330 - 385 pounds
when approximately eight to nine months of age. The beef was produced
entirely on range and the calves were offspring of native cows.

Later studies (E) at the same station indicated that calves could
be weaned averaging 390 pounds or more off switch cane ranges. Calves
used in these later studies were from daughters or grand-daughters of the
old native cows and were three-quarters to seven-eights Hereford.

At the Hofmann Forest, where the forage is supposedly of poorer
quality, calves have generally gained from 50 to 100 pounds less than the
calves produced at Wenona. It is interesting to note, however, that for
the first year or so that cattle were grazed at the Hofmann Forest the
weaned weights of the calves were quite comparable to those of the Wenona
calves. It would seem from such indications that limited quantity as
well as quality may have caused poor gains at the Hofmann Forest.
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Four years' work on creep feeding of calves on the Wenona range in
an attempt to produce heavier and fatter weaned calves showed little ad-
vantage for creep feeding. There did secm to be an advantage for the
last month or so prior to weaning, but the feeding was not profitable for
the season. ;

No experiments with crecp feeding have been conducted on range of
lower quality than that at Wenona, but a onc year preliminary test at
Hofmann Forest indicated that creep feeding may be practical therc. The
calves ate the supplement well and made good gains. Since the Wenona
range is recognized as one of the best in the Coastal Plain areca, and in
view of the fact that many investigators (7, 17, 29) have found crecp
feeding profitable, it would seem advisable to conduct further studies
on ranges of average quality.

One of the major problems, if not the major problem, in the pro-
duction of calves in the Coastal Plain area is that of increasing the
percentage calf crop. Even the production of 500 or 600 pound calves
at weaning could not be very profitable with a 40 to 50 percent calf
crop. This kind of calf crop has not been unusual at Hofmann Forest.

The problem seems primarily to be one of nutrition., For many years the
calf crop at Wenona ranged from 85 to 100 percent with only an occasional
bad year. Cows were generally wintered at the farm and kept in rather
good condition. At Hofmann Forest the cows were wintered on the range

at a lower state of nutrition than at Wenona, as indicated by their
weights. Difficulties involved in servicing several separate experi-
mental groups of cows with one bull may have contributed to low calf crops
but it is thought that the nutritional level of the cows, particularly
during late winter, was partially responsible. Cows tended to calve in
alternate years -- a further indication of poor nutrition.

Different amounts of protein supplements fed to the cows during
winter did not materially effect the calf crop in studies conducted at
the Hofmann Forest over a six year period. It may have been, however,
that the nutritional state was somewhat low in all instances. Certainly
the problem is one deserving further consideration.

Production of stocker cattlc

The production of stocker cattle, while generally considered a
phase of beef production, is a step in the overall process aimed prima-
rily at supplying cattle for the feed lot or supplying replacements for
the breeding herd. Stockers are any cattle kept beyond weaning for
future use in the feed lot or herd. Hence, many of the problems involved
in producing slaughter calves also apply to the production of stockers.
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Continuous growth and development is important in young animals
whether they are to be used as replacement heifers or as fattening stock.
iHinimum requirements, as to forage quality, are considerably higher for
young animals than for mature cows. Past experience seems to indicate
that the quality of cane forage is not high enough during a large part
of the year to maintain the rate of growth in weaned calves and yearlings
that is usually considered desirable for proper development into breeding
stock, or for most profitable production of feeder stock. This would
suggest selling range calves at weaning time, or transferring stocker
cattle to farms or improved pastures. As mentioned previously, however,
pasture and cultivated land is quite limited in the principal cane areas.
It is quite possible that range forage can be economically supplemented
with concentrated feeds in order to meet the nutritional requirements of
young animals. Moreover, there may be several advantages in raising herd
replacements on the range: The supply of replacements would be assured,
production costs may be below market price of comparable replacements,
and it is thought that cattle raised on range do better than those not
accustomed to such forage.

It seems, then,that problems involved in producing stocker cattle
merit considerable attention in a range research program. They can con-
veniently be broken down into problems of "wintering" and "summering".

Wintering

The most critical part of the year for growing stocker cattle on
range is the winter season. The nutritional value of canc forage de-
creases in winter and at this scason cane forage alone eannot be expected
to supply the quality of feed nccessary for young growing animals.

Very little experimental work has been donc in our area using
native range for wintering stocker cattle and the feasibility of winter-
ing young animals on cone range hes not been established. Both at Wenonz
and the Hofmann Forest the weaned calves were moved off the range during
the winter, except for two years work at Wenona where caolves were fed
two and four pounds of cottonseed meal daily while on open cane range.
Those two years, calf gains on range were not as good as gains on pasture
by comparable groups. The rate of gain was less than what is usually
considered desirable for weaned calves.

The kinds and amounts of supplemental feed required, and methods
and costs of supplementing need to be determined in order to evaluate the
feasibility of wintering young stock on the range.

Summe ring

Summer goins of yearlings using switch cane forage alone have
generally ranged between .60 and .90 pounds per head per day for the
season at the Wenona area. This is from 30 to 50 percent less than gains
normally expected from good improved pastures., Guins on yearling heifers
at the Hofmann Forest generally were not quite so good as at Wenona. For
some undetermined reason, it has not been unusual for yearling cattle on
cane range to make little or no gain for a month or so in midswmner.
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Stocker cattle produced in connection with a rotation grazing
experiment at Wenona (5) did well in the feed lot and made gains quite
comparable to those usually made by somewhat larger stocker cattle
raised on pasture.

The indications arc, then, that young stocker cattle can be pro-
duced on good range during the summer but that their rate of growth will
be somewhat less than is desired. The economics of such production,
needs to be clarified. Also, the practicability of improving summer
gains with supplemental feeds scems to warrant investigations, particu-
larly in .conncction with raising replacement heifers.

Production of fot market cattle

This phase of beef production is practiced to some extent by
farmers making usc of the native range for grazing, since corn is a
cash crop in a large arca of the Coastal Plain and, therefore, usuolly
relatively cheap. Also, some farmers grow both cattle and corn and
market the corn through cattle.

Three years work just completed at the Tidewater Station indicates
that switch cane might be used to a limited extent as a roughage in the
fattening program. Those farmers who have native raonge grazing in
abundance may wish to fatten out some cattle if the native forage will do
the job when supplemented with corn, or corn and protein concentrate. In
view of the information at hand, however, research on this phase of range
cattle production would seem to warrant low priority.

Minercl supplements

As stated elsewhere calcium and phosphérus are often deficient
in native forage and it is considered good practice to provide both these
minerals., I &

Some work has been done on the so-called trace elements in the
Coastal Plain area of North Carolina ond deficiencies are known to exist
for certain agriculturcl crops., Uhether or not deficienecies materially
affecting cattle production are present has not been detcrmined, How-
cver, work with cattle in Florida (24, 25) and the knovm deficiencies
for crops in the Coastal Plain of North Carolina would indicate thet the
problem deserves study. The minor elements may explain some of the poor
performance encountercd in the areas of less abundant or less nutritious
forage.
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Herd menagement

In addition to the strictly nutritionol problems there are'problems
of herd management which may be more or less closely associated with
nutritional problems, but which are also important for other reasons.

Season of calving

Most commercial beef producers raising calves have their cows
calve either in the early spring or fall. Each season possesses certain
advantages and disadvantages under farm or ranch conditions. Under the
forage conditions of the Coastal Plain, however, spring or late winter
seem to be the most logical times for range calving. The problem arises
as to just how early or late the calves should be dropped in the spring.

The common practice in previous research has ‘been one of early
calving, February and March in most instances. This way the cows were
generally at the farm (at Wenona) or receiving supplement (at Hofmann
Forest) when the calves were born and better attention could be given
to cow and calf. Since the cows are not on good lush pastures and are
generally wintered in only fair condition the cows apparently do not
give milk up to their capacities during the first two or three months.
It is thought by some that cows calving at about the time they went to
summar range might get their calves off to a better start., This is a
problem that should be given early consideration, since the production
of slaughter calves is of primary importance in this area.

Age at calving

Studies have been conducted in the western range states to study
the effect of age of breeding upon performance of the cow. Studies at
Kansas (1919-20 Experiment Station Report) indicated that cows calving
first as two year olds did not raise as large calves as cows calving
first as three year olds and never fully recovered from the shock of the
first calving regardless of feeding.

In the poorer Coastal Plain ranges the cows have been rather small
to calve even at three years of age and while it would mean waiting a much
longer time for cows to return anything on investment it might be best
not to have the cow calve until four years of age. A more promising
approach to the problem of small cow size, however, would seem to be
through efforts to obtain better growth in the calf and yearling stage,
and through selection of breeds or strains of cattle particularly adapted
to Coastal Plain ranges.
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Control and distribution ‘of cattle

In large tracts of Coastal Plain forest land the control and distri-
bution of the animals are definite problems in cattle and forage manage-
ment. The two problems are closely related in that many of the factors
and conditions involved are common to both. .

Uniform distribution of grazing is important in the switch cane
type to efficiently utilize the forage in accordance with good range and
cattle management practices. There is a marked tendency for cattle to
overgraze areas near concentration points, such as watering or salting
places., Uniform utilization of a range is also often hindered by brush
and briar thickets, and perhaps by dense stands of cane, From experience,
particularly at Hofmann Forest, it has been found that distribution of
cattle is facilitated by the presence of logging trails, roads, or even
hunting trails. Also, grazing was more uniform in the areas where brush
had been reduced by recent wildfires. Salting cattle at differcnt
locations or moving salt from one place to another has beecn used as a
distribution method on western ranges, but the effcctivencss of this use
of salt in the switch canc type has not been investigated. The use of
pasture firebreaks or fire lanes would seem to offer good possibilities
for distributing cattle, especially if such lanes formed a network over
the range.

In addition to the distribution problem some control over the cattle
must be maintained for such purposes as checking on numbers and condition,
treating injurics, moving the herd from one range to another, weighing,
cte. Effective control is particularly important in the cane type where
the vegetation may completely obscure the cattle, and where the use of
horses is precluded by the density and height of cane and brush, the
frequent occurrence of briars, and the precarious footing.

It has been found that limited amounts of feeding with palatabie
concentrates such as corn or cottonseed meal can be very helpful in train-
ing cattle to come to the herdsman when called. This practice was used
quite successfully at fenona. Conbrol would logically be expected to be
much better where the cattle were in relatively small pastures and where
the herdsman was able to see and work with the cattle frequently. Roads
and trails are very helpful in control as the cattle tend to follow them
rather than break through dense vegetation. :

liore factual information is needed in order to judge the effective-
ness-and value of possible management practices for controlling range
cattle and obtaining proper distribution of grazing, Observations and
experiences suggest that the following practices, separately or in com-
bination, merit consideration: 1) Use of ranges small enough to permit
finding cattle easily, 2) feeding limited amounts of concentrates at
frequent intervals, 35 providing access trails and perhaps open strips
such as pasture fircbreaks, and 4) proper distribution of water and salt.
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Breeding for better performance

Investigations at the North Carolina stations as well as those
conducted at other stations have shown that better breeding methods may
be effective in producing more beef. Foster, Hostetler, and Case (10)
report calves sired by a purebred Hereford bull averaged 386 pounds at
weaning as compared to calves averaging 332 pounds sired by a native
bull, All calves were out of native cows. Rhoad, Phillips and Dawson
(27) reported significant differences between sires of different breeds
as measured by weight of calf at six momths. C. T. Bray of Louisiana
State University reported in a personal communication that over a four
year period calves sired by a Brahman bull made 16.3 percent more
growth up to weaning age than calves sired by Hercford and Angus bulls.

From observations and experience many farmers and cattlemen have
noticed that the so-called "native" cattle seem to thrive better than
the high grades of the English breeds which were brought into the range
area. . Even though the natives lack the scale and conformation desired
in beef production, their hardiness and milk production might make them
of considerable value in a breeding program.

The extensive use being made of the Bos indicus species of cattle
principally Brahman, in the South, especially in Texas, Louisiana, and
Florida, had focused attention upon their possible use in the Coastal
Plain of North Carolina. The present studies with these and other
desirable breeds should be continued and every effort made to find that
breed or strain of cattle best suited to beef production for this area.

THE PLACE FOR GRAZING IN FOREST MANAGEMENT

It is generally assumed that a full stand of trees will yield
highest returns from the forest lands of the Coastal Plain and that
grazing values are of seccndary importance. We have no conclusive data
to substantiate or refute this premise because the timber production
potentialities have not heen determined for the sites where grazing has
been studied. However, from hypothetical comparisons discussed in a
later section of this report ("Income from cattle") it appears that forage
values might compare favorably with timber values on switch cane sites.
The question of priority of use needs to be answered, but it will depend
somewhat on the solution of problems of cattle and forage management.

A more urgent question would seem to be: are grazing and timber
production compatible kinds of multiple land use? The indications are
that grazing and timber production go well together in pine types and
that grazing can be used t» advantage in a land use program aimed at
maximum forest production., To fully evaluate grazing in relation to
forest management, several angles must be considered. DBesides income or
profit, these include effects on fire hazards, tree establishment,
survival and growth, and possibly soil factors. Although problems
related to beef production have received most emphasis to date » enough
information has been obtained on the other aspects mentioned (except
soil factors) to indicatec some of the possibilities and problems involved.
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Forest repgeneration '

Seedling establishment and growth were definitely encouraged by
grazing in pond pine stands at Hofmann Forest. Five to six times more
seedlings appeared on grazed plots than on ungrazed plots in unburned
area% and the growth rates of seedlings less than three feet tall were
7 to 67 percent higher on the grazed plots. Disturbance of the surface
litter by grazing animals probably increased the chances for pine seed
to reach a suitable environment for germination and establishment, and
the removal of competing herbage undoubtedly accounts for the increased
growth., Growth response was greatest for seedlings between 6 and 12
inches tall and no effect was apparent on seedlings over three feet tall,
although numbers in the experimental sample were very limited in the
taller height classes. It scems logical, however, that grazing would
have progressively less effect on seedlings as they become larger and
overtop competing vegetation, The principal source of competition
materially influenced by grazing was switch cane which, in this case, was
about three feet tall. Cane, however, made up less than one-third of the
understory vegetation. The effect of grozing might be much more pro-
nounced where cane or other palatable herbage accounted for most of the
competition to pine seedlings, particularly in dense tall canebrakes.

Zven though grazing encourages seedling establishment, burning
seems to be eseential for successful regeneration of pond pine. .In areas
unburned for at least six years at Hofmann Forest, the average annual
rate of establishment was less than 10 seedlings per acre without: grazing,
and only slightly over 50 per acre with grazing. Establishment was not
significantly increased by logging. Following a wild fire in 1941 and
two in 1945, however, scedling establishment was fairly abundant. Obscr-
vations from these three fires indicate that burning effectively increases
scedling establishment for at least three years althoug the greatest
effect occurs during the first year. Also, hot fires are most effective:
A relatively cool fire in February 1945 produced about 600 seedlings per
acre in two years, while a very intense fire in April of the same year
accounted for a total of 4000seecdlings per acre during 1945 and 1946
(table 4). 1In the latter casc s grazing apparently reduced the effcctive-
ness of fire by decreasing its intensity, as indicated by more vegetation
and surface litter remeining on grazed plots and about 4O percent fewer
subsequent scedlings. e ORE
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Table 4.--Establishment of pond pine seedlings (Average number per acre)
on grazed and ungrazed plots-at Hofmann Forest before and after
two wild fires in 1945, compared to establishment on unburned

areas
Ungrazed plots Grazed plots
194, 1945 1946 194k 1945 1946
Unburned 1/ 20 4 12 28 28 76
Burned Feb.1945 2/ 67 267 333 a3 367 300
Burned April 1945 3/ 0 2250 1700 150 1675 775

1./ A few of these plots were burned in 1941; the remainder were
last burned in 1936.
2/ A relatively cool fire.
2.

3/ A very hot fire.

The mortality of pine seedlings less than a foot tall averaged
about 12 percent higher on grazed plots than on protected plots at Hof-
mann Forest. Larger seedlings were not affected appreciably although
there was a slight indicaiion that mortality among these might be
decreased by grazing. Trampling was probably responsible for the
increased mortality under grazing. Browsing damage was seldom observed.

Planting will be necessary to establish an adequate forest stand
in many cane areas where fires have eliminated seed trees, or where it is
desirable to convert from pond pine to some other species such as loblolly
pine. In such cases grazing should be valuable for site preparation and
fire control.

In summary, the available evidence. indicates that grazingz can
benefit the establishment and growth of pine seedlings but it cen also
contribute to their mortality, The amount of benefit or damage under
different circumstances needs further investigation and more information
is needed on the silviculture of pone pine. It should be possible to
adjust the grazing so as to maximize its advantages and minimize its
disadvantages during the regeneration phase of forest management.

Fire protection

Vildfire is undoubtedly the major forest hazard of the Coastal Plain
region, During the 1937 forest survey, almost 100 percent of the pone
pine hardwood type showed evidence of burning, and on 1/4 to 1/3 of its
area fire had been severe enough to kill saw-timber trees (9). Although
the damage was less severe in other types, almost 80 percent of all forest
land in the Coastal Plain had been burned recently enough that the
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evidence of fire. still remained. Tire conditions have improved only
slightly in recent years and many areas, particularly in the Tidewater
section, continue to burn periodically. Fire control is ‘difficult
because of the expense and limited accessibility of forest tracts with
few fire barriers. The prolific understory of brush, cane, and other
herbage characteristic of Coastal Plain forests produces intense fires
which are difficult and dangerous to combat. Wet conditions which
ordinarily prevail over much of the year add to the difficulty and
expense of maintaining an adequate system of firebreaks in preparation
for the occasional dry periods of high fire hazard. Under such cir-
cumstances grazing offers considerable promise as a presuppression
measure in an effective fire control program. '

Direct tests of the effect of grazing on fire behavior have never
been attempted in North Carolina but general observations and fuel
measurements indicate that grazing can effectively reduce fire hazards.
Definite benefits of grazing were demonstrated on three recent occasions at
Hofmann Forest when wildfires died out or were brought under control
upon entering the experimental ranges. Fuel samples taken in these
ranges after the first summer of grazing (1943) showed that there was
only half as much fuel in the understory and on the forest floor in
heavily grazed areas as there was in areas protected from grazing.

After four years, there was 30 percent less total vegetation, and 50
percent less of the palatable specivs, on the grazed areas. Fuel re-
duction under moderate grazing was not determined at Hofmann Forest.

Fragmentary data from winter ranges at Hofmann Forest indicates
that heavy winter utilization in the cane type can reduce the total fuel
at least 50 percent, and keep inflammable material near the ground, with-
out materially affecting forage yields of cane.

In the dense canebrakes at Wenona, reduction of total fuel was in
direct proportion to the degree of utilization. After three years of
continuous summer grazing, ranges heavily utilized (over 90 percent) had
only four tons of fuel per acre as compared to 14 toéhns per acre on un-
grazed or lightly utilized (30 pe-rcentsJ ranges., The actual fire hazard
was probably decreased even more than is indicated by the reduction in
total fuel because the continuity of the highly inflammable surface
litter was broken up by trails and the less inflammable standing cane
was thinned out to the point where it is doubtful that it would have
carried fire even in a heavy wind. o

The results cited above were obtained in instances where fire
control was not of primary consideration. The efficiency of grazing as
a fire control tool could undoubtedly be greatly increased if it were
applied specifically for fire protection. This application warrants
further study. One promising application which is now being investigated
involves the cheap maintenance by cattle of wide fire lanes or pasture
firebreaks" established at strategic locations in the forest, In the
cane type, concentrated grazing alone may provide effective fire pro-
tection, Prescribed burning would undoubtedly increase the protection
by reducing fuel and concentrating grazing in strategic locations., Con-
trol of unpalatable brush in grazed firebreaks will also be a problem in
many areas,
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In view of the fire situation in the Coastal Plain, fire control
might well be the most important benefit to be derived from grazing forest
lands of this region. Efficient methods of applying grazing for this
purpose, and tangible evaluation of the benefits obtainable, should be
given full consideration in the grazing research program.

Income from cattle

Judging from experimental results obtained to date, forest grazing
should be a profitable enterprise where good switch cane forage is avail-
able. The highly productive summer ranges at ‘Wenona have produced
approximetely 125 pounds of gain per acre annually on & sustained yield
basis, and up to 160 pounds per acre for a few.years with overgrazing.
Considering that no feed except salt and minerals were supplied during
the seven-month summer grazing period there is no apparent reason for
such performance not being profitable with reasonably good herd manage-
ment. At current prices of feeder and stocker cattle, 125 pounds of
beef represents a gross income of $25 per acre. About $20 of this could
be expected to be net profit if overhcad costs were distributed over a
herd of 100 to 200 head. No trecs are now on this area to indicate its
timber producing potential, but assuming a site index of 80, yield tables
(International rule) for loblolly pine indicate 34,500 bd. ft. per acre
at 60 years of age, or 575 bd. ft. per year. To equal the estimated 20
net profit from cattle, the timber would have to sell at $35 per thousand
board feet on the stump. Current stumpage prices on comparable sites
seem to be in the realm of $15 or $20. Pond Pine would be expected to
produce not more than two-thirds as much as loblolly pine, on the basis
of limited comparisons at Hofmann Forest by Prof. G. K. Slocum (Forestry
Dept., N. C. State College).

On poorer range at Hofmann Forest, cattle gains on summer range
have averaged around 20 pounds per acre, worth about {4 at current prices
for stocker and feeder cattle. Of this amount about $2 could reasonably
be expected to be profit. On the same site, an annual growth of around
200 bd. ft. of pond pine timber per acre, with a current stumpage value
of about 3, could be expected under good management (according to Dr.

C. M. Kaufman, Forestry Dept., N. C. State College).

These rough estimates indicate that profits from cattle might ex-
ceed those from trees on good cane sites. Also, grazing can provide an
annual income whereas trees arec usually harvested at infrequent intervals,
In addition, an undetermined amount of fire protection insurance could
reasonably be credited to the cattle., It is possible that cattle rerfor-
mance on poor sites such as at Hofmann Forest could be materially
improved by altering the management system. For example , one operator in
North Carolina has found it practical to provide improved forage on
pasture firebresks and supplemental pastures.

- 33 -



The economic aspects of forest' pgrazing should perhaps be given
more attention in our research program than they have yet received.
Practical operators are primarily interested in net profits and can
best understand results which are directly interpreted in terms of
dollars and cents, There are some difficulties involved in this
approach because certain effects related to fire control and tree
reproduction cannot easily be evaluated. Cattle performance is quite
tangible, however, and an attempt should be made to realistically
evaluate forest grazing practices in terms of cattle profits, at least,
and to establish relative values of forage and timber.

. Integrating grazing and timber management

It is highly probable that a combination of cattle and timber
production will yield greater returns than either use alone. Specific
guides as to the most efficient integration cannot be formulated, how-
ever, until the interactions between forage production and timber stands
are established, and the relative value of the two resources are
determined. ' But after efficient methods of forage and cattle management
are developed, it should be relatively easy to adapt them to situations
where either grazing or timber is to be the primary use.

If maximum tree production is desired, it would seem that timber
management need not be materially affected by incorporating grazing use
because grazing apparently has little or no effect on trees beyond the
seedling stage. On the other hand, trees may have a pronounced effect
upon forage, and grazing management will probably be influenced by the
timber management .

As nentioned previously, a tree canopy seems to be essential for
good winter forage in the switch cane type particularly after December.
Clear-cut or very open forest sites, therefore, are most useful for
summer range, while timbered areas may be used at any season.

Forage production undoubtedly decreases as the timber stand density
increases, The relationships -between tree density and forage production
have not been investigated but. apparently the effect of pine trees on cane
productivity is not as pronounced as might be expected. Cane is shade
tolerant and maintains a fairly productive stand beneath a closed canopy
of young pine. It.has been observed, however, that after a closed stand
of pine reaches pole size the cane thins out considerably. In a relative-
1y open stand of mature pond pine at Hofmann Forest logging had no
measurable effect on grazing capacity. In this case, however, brush
competition apparently influenced forage production more than did the
trees. At the present time, most pine stands associated with the switch cane
type apparently are relatively open or very young (9).

It is probably safe to assume that changes in grazing capacity due
to tree growth will be gradual. There should be no difficulty, therefore,
in adjusting grazing as forest stands develop., It would be very helful
in making long-time plans, however, if the general relationships between
timber stand density and forage production were known.. Also, the re-
sponse of cane following removal of timber should be investigated further.
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The most efficient use of grazing during the regeneration phase
of forest management will depend upon the silvicultural requirements of
the species involved. Silvicultural information on pond pine is ex-
tremely limited, but as pointed out previously a hot fire seems to be
necessary to obtain effective seedling establishment and young seedlings
grow rather slowly. Also, seedlings less than six inches tall are
particularly vulnerable to trampling damage. Therefore, in order to
regenerate pond pine in cane areas, taking full advantage of the bene-
ficial aspects of grazing, some procedure involving the following
features seems to warrant consideration: 1) heavy grazing preceeding
logging to weaken the cane stand; 2) burning just prior to logging;

3) complete protection until seedlings are well established (perhaps
two or three years); then, 4) moderately heavy grazing to encourage
seedling growth and reduce fire hazards,

Cattle might be incorporated into a fire control system by
providing for concentrations of grazing at strategic locations during
critical seasons of the year. This could possibly be accomplished by
fencing, burning, or introducing improved forage species, The most
practical and effective methods of using grazing for this purpose should
be determined. Establishing pasture firebreaks, where feasible, ought
to improve cattle performance and aid in cattle management in addition
to providing some fire protection.

To summarize, then the incorporation of grazing into a forestry
program need not complicate timber management. Only minor adjustments
in the management system seem to be necessary to teke full advantage of
the potential benefits of grazing., The details of these adjustments
need to be worked out, and their value demonstrated, on an experimental
basis., Much more needs to be known concerning the relationship between
forage and timber values, and the effects of trees on forage production,
before the most profitable integration can be formulated,

SUMMARY OF RESEARCH PROBLELS

As indicated by the foregoing analysis, many problems pertaining
to forest grazing have not yet been attacked in the research program and
others have been only partially solved. Questions which should be
answered in order to manage grazing efficiently, and to determine its
proper place in a sound land use program in the switch cane forage type s
are listed below, The list is not considered to be complete but it in-
cludes questions clearly recognized by the authors at the present time,
Priority ratings represent the authors! Jjudgment of the relative
importance of the problems involved or the urgency for informetion in
the orderly development of a rcsearch program.
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A, Forage Management

1. Grazing capacity

2.

3.

What is the gene‘r"al carrying capacity of switch cane
range and how is it related to recognizable variations
in site quality? (Priority medium. Some information

-available.)

What are the generé.l relationships between timber
stand and grazing capacity? (Priority high. Some
leads obtainable from current studies.)

How does cﬁrryirig capacity vary among seasons and
between years? (Priority high. Preliminary study
begun.)

Degree of utilization

a., For sustaiﬁed forage yield

What is the maximum degree of utilization permissable
at various seasons, or:growth stages, and under

. different systems of grazing management? (Priority
high. Current studies providing preliminary infor-
mation on seasonal aspect,) Does site quality, or
cane size, influence the proper degree of utilization?
(Priority high. Limited preliminary information
available.)

b. For other purposes

Vlhat degree and season of utilization will most
effectively cut down the height or density of the
cane stand in order to encourage tree reproduction
or reduce fire hazards? (Priority medium. Pre-
liminary information provided by current studies.)

Management systems

What systems of management will produce most cattle
gains, maintain high forage productivity, and be easy
for a farmer or cattleman to apply? (Priority high.)

How can cane range be managed most' effectively in con-
junction with other native forage types or farm pastures
and c;’ops? (Priority medium. Some information avail-
able. :
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4. . Techniques

How can gross carrying capacity, or total amount of
forage, be measured or estimated with reasonable
accuracy by a) research technicians and b) farmers
or cattlemen? (Priority high, Studies underway.)

What are the most efficient methods or procedures for
determining degree of utilization of cane foliage?
(Priorit_y high/ No work done on techniques.)

What experimental techniques are most efficient for
evaluating forage response to management practices?
(Priority high.)

What early indications of deterioration of the forage
stand can a practical operator use to detect mis-
management before the forage stand has been damaged
seriously, i, e., what-are the indicators of condition
and trénd? (Priority high. Leads provided by current
studies;)

5. Cultural treatments

Will fertilization or drainage materially affect the
quality or quantity of cane forage? (Priority low.)

What are the possibilities for increasing carrying
capacity or cattle performance, particularly during
winter and early spring, by introducing improved
forage species? (Priority medium.)

Is it fea=ib'e to artificially establish cane on
adepted sites or re-establish stands destroyed by

fire or grauing? (Priority low.)

Are brush control measures such as burning, mechanical
chopping, or chemical sprays feasible or practical on
brushy range? (Priority medium. No work dore.)

.

6. Ecology

What are the fertility and moisture requirements and
tolerances of cane? (Priority medium,)

“hat is the relationship between soil fertility and
the chemical composition of cene foliage? (Priority
medium, ) ;

What is the value of ccne as an indicator of site
quality? (Priority low.)
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How is the competitive position of cane influenced by
fire? (Priority medium.)

What is the life cycle of cane; what factors affect or
control flowering and seed production? (Priority low.)

~*6. Poisonous plants

What is the economic importance of cattle losses due to
poisonous plants? (Priority medium.)

What is the general distribution, abundance, toxic
property, danger period, and method of control for the
species of poisonous plants in the region? (Priority
low.)

B. ' Cattle management
1. Economic aspects

Under what conditions is a range cattle operation profit-

able in the switch cane forage type? (Priority high. Will

be answered by accumulated data from separate related

investigations.)

What are the rclative profits in the production of

slaughter calves and stocker cattle? (Priority medium,

Fow cost figures availablc.)

2. Managing the breeding herd

a. Age at calving
What effect has age of first calving upon calf pro-
duced and future performance of range cows? (Priority
mecdium. Very little information available for this
type range.) )

b, Season of calving
What is the optimum calving season for the Coastel
Ploin range conditions? (Priority high. Some leads
obtained in previous work.)

c¢. Wintering the cow herd
What conditions of forest cover and kinds of forage

and browse species are suitable for winter range?
(Priority medium. This question partially answered.)

= Bl



3.

How is the level of nutrition of the cow herd in
winter related to percentage conception and calf
performance the following summer, and what kinds
and amounts of supplemental feed should be pro-
vided cows on winter range? (Priority high.
Some information availablie from Yenona and Hof-
mann Forest.)

Summer grazing

What are the effects of different forage manage-
ment systems on cattle performance? (Priority
mediun. Some information available.)

Vhat effect has summer gain upon the amount of
supplerental winter feed required? (Priority
mediuvm, )

Is it practical and eccnomical to provide supple-
mental concentrate feed for the cow herd during
the summer? (Priority medium,)

Under what conditions is creep feeding of range
calves profitable? (Priority medium. Some
informatisn available.)

How much do flies and external parasites influence
the performance of range cattle and what control
measurcs 2re practical? (Priority mecium.)

Mineral supnlement
To what extent are mineral. deficiencies present

ard how may they be corrected? (Priority medium.
Soime leads nave teen obtained in a previous study.)

Wintering stocker cattle.

Is it practical to winter weaned calves and yearling cattle
on the range? (Priority high.)

What kinds and amounts of supplemental feeds are required
by weaned calves and yearling caitle on winter range?
(Priority high.)

What use may be made of improved forage species for
supplementing native range in the winter? (Priority
medium, )
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L.

Breed improvement

What breeds of cattle and breeding progrénls are most suit-
able for beef production under Coastal Plain range conditions?
(Priority medium, Investigation underway.)

How can the "native" cattle found in the arca be used
effectively in an improvement program? (Priority low. Some
information available.)

C. Integration of grazing and forest management

1.

Fire protection

How much are fire hazards reduced by systems of grazing de-
'signed to maintain maximum yields? (Priority high. Data
available only for continuous summer grazing.)

How should grazing be managed for maximum reduction of fire
ha.zards? (Priority high.)

Can prescribed burning in combination with grazing be used
effectively to reduce fire hazards? (Priority high. ILimited
information obtainable from one preliminary trial.)

Can effective pasture firebreaks be established and maintain-
ed economically in Coastal Plain forests? (Priority high.
Study beguu.)

What forage species and cultural practices are useful for
establishing pasture firebreaks on switch cane sites?
(Priority high. Study underway.)

Pine regeneratinn

How can burning and grazing be applied most effectively to
secure adesouctte seedling establishment of pond pine? (Priority
medivm, Creliminacr ieads obtainai at Hofmenn Forest.

How can grazirg bs apnhec to effectively incresse the growth
rate of plue seeccliinzs without mat rrwa:U,y iuercasinrg reedling
mortality? (Frivrity medimm, Lende obiained at icfnenn
Forest . )

Does grazing havs ary effect on trees beyond the seedling
stage? /:riciity hizn.)

N

Does grasz'rg have any value for controllirg undesirable
hardwocds? [Friority low.)
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3. Supplementary income

What is the economic value of grazing use, and how much con-
sideration do grazing values warrant in forest management
plans? (Priority high.)

Which silvicultural systems or cultural practices will maintain
highest grazing values? (Priority medium)

4. Miscellaneous influences

. How does grazing affect forest soils? (Priority medium.) How
does grazing influence wildlife, particularly deer? (Priority
low.)

THE RESEARCH PROGRALL

Limitations of manpower, finances, cattle, land, equipment, and
other facilities will necessarily dictate the extent of the research
program. Relatively few problems can be undertaken at one time, High
priority problems will receive first attention insofar as facilities
and conditions permit. Wherever possible, individual studies will be
designed so that they will yield information on several problems at the
same time, Some important questions will not require special projects
but can be answered from cumulative data from studies of related
problems.

Certain problems, particularly those pertaining to cattle manage-
ment, require expensive studies involving herd-size range pastures.
Others can be studied efficiently on a smaller scale employing plots or
"miniature pastures". This latter group could include some of the forage
management problems and perhaps those involving the integration of graz-
ing and forest management. Promising procedures or practices worked out
on a plot basis, however, should be tested and demonstrated on a real-
istic or practical scale,

Current studies

At the present time, three major studies are active, two more are
in the final stages of completion, and four have been completed in
the field and are being analyzed and summarized for publication,

The active studies include a long-term cattle breeding investi-
gation (subproject No. 8) started at Hofmann Forest and now transferred
at the Frying Pan Range; an investigation of mcthods and species useful
for establishing pasture firebreaks (Subproject No. 11) which is being
conducted at Tidewater Station and at the Drying Pan Range: and a forage
study involving methods of determining grazing capacity of switch cane
and effects of heavy utdlization at various scasons (Subproject No. 12)
at. Tidewater Station,
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The field work on two plot studies, conducted at Hofmann Forest
was finished last spring but final data involving chemical analysis have
not been completed. They are concerned with effects of degree and season
of defoliation on the productivity and vigor of cane (Subproject No. 9),
and organic food reserves of cane in relation to season and stage of
growth (subproject No. 10).

Closed out studies in the process of being analyzed and summarized
include grazing rates (Subproject No, 1) at Wenona, finishing steers on
range (Subproject No. 2) at Wenona and Tidewater Station, wintering breed-
ing cows (Subproject No., 5) at Hofmann Forest , and relative grazing values
and nutritive properties of native forage species (Subproject No. 7) at
Wenona and Hofmann Forest, Portions of the data from subproject 5 and 7
have already been published.

Subproject No. 3, "Logging Lffects and Degree of Grazing" at Hof-
mann Forest, has been analyzed and written up as an office report but not
published.

Experimental Areas

The Frying Pan Experimental Range provides a very good work center
for large and small scale studies. The 2500-acre tract includes about
1800 acres of good switch cane range in a pond pine forest having various
tree stand conditions. Located in Tyrrell County near the heart of the
most extensive canebrakes remaining in the country, the site appears to
have an average grazing capacity of 1.1 to 1.5 cow months per acre in
summer, which is intermediate between the exceptionally high quality range
at the former llenona work center and the low quality range at Hofmann
Forest. Boundary fences, corrals and weighing facilities, have been
installed. A total of 20 separate ranges, mostly 70 to 85 acrcs in size,
have been laid out. Fifteen of these have been fenced and the remaindor
will probably be completed by July 1950, Additional grazing areas arc
provided by fenced "protective strips" which have been established along
the west and north boundaries and between the two south ticrs of ranges,
and also by strips of cane lying betweon the east fence line and a deep
swamp., This set-up should be adequate for a breeding herd of 60 to 75
cows and an egual number of young replacement stock. The most serious
obstacle is the soft soil which is not suitable for truck or car travel,
and requires the use of a Y"crawler" tractor and a sled for transporting
feced and supplies.

Although small scale studies are now being conducted at Tidewater
Ixperimental Station, the range areas there are scheduled for development
into improved pastures within a few years.




The immediate program

Problems selected

Until sufficient information has been obtained to guide cattlemen

and landowners in a successful range cattle operation, the practical
problems of range and cattle management doubtless deserve main attention.
From this viewpoint, the problems listed below are thought to be most
urgent and will receive primary consideration in the research program.
They are arbitrarily classified under three major categories or aspects
of forest grazing in the cane forage type.

I.

II.

III.

Range Management

a. Determining grazing capacity,

b. Determining proper degreé of utilization,
c. Determining efficient grazing systems,

d. Developing efficient techniques for range appraisal, including
grazing capacity, utilization, and condition and trend.

Cattle Management

a. Determining herd management practices which will yield profit-
able calf crops.

1., Determining optimum calving season,

2. Relating forage and supplemental feeding practices in
winter to subsequent cow productivity.

b. Determining efficient procedures for raising herd replace-
ments and stocker cattle,

1. Determining the feasibility of wintering weaned calves*
and yearlings on range.

2. Determining procedures for assuring adequate growth and
development of young cattle on summer range.

c. Determining the conditions necessary for a profitable range
cattle operation.

1. Reléte range conditions and management practices to
expected profits.,

Integrating grazing and forest land management
a. Determining how grazing can be employed most effectively to

reduce fire hazards, and to encourage pine reproduction.
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Experimental approach

We propose to attack these problems as follows during the next
three to five years:

I. Range Management

Subproject 12 (at Tidewater Station) will be continued through its
third year (1951), or longer if necessary, to develop reliable procedures
for estimating grazing capacity and determine periods of the year when
cane is particularly vulnerable to over-use., For the latter purpose, the
study will be intensified somewhat by measuring food reserves of the cane
stands during the third year.

A new study (No., 13 , described later) will be installed at the
Frying Pan work center to develop improved systems of grazing management,
investigate proper degree of utilization, measure grazing capacity, and
check the reliability of range appraisal techniques developed at Tidewater
Station.

II. Cattle Management

Study No. 13 will yield information on optimum calving dates and
the winter supplemental feed requirements of range cows, as well as herd
performance under different grazing systems. In addition, information
will be obtained on the performance of cows of three lines of breeding.

Another new study (No. 14, described later) will be installed at
the Frying Pan work center to investigate the feasibility of wintering
weaned calves and yearlings on ronge, and the practicability of supple-
mental feeding of young animals on summer range to produce better replace-
ment stock and market animals.

Complete records will be kept of the range herds and all phases of
the studies to permit economic evaluations of management practices and of
a range cattle enterprise in cane-type forest range.

III. Integrating grazing and forest lond management

With the personnel and facilitics now available to the project,
comprehensive studies of the fire problem will not be possible in the
foreseeable future, Nevertheless, an effort will be made to obtain some
cvaluation of the cffects of grazing on fire hazards, and to provide
opportunities for additional future studies. In Study No. 13, light fuel
and forest litter will be measured on grazed and ungrazed plots, to
obtain an indication of fire hazard reduction under different intensities
of grazing and systems of management.

A preliminary study of pasture firebreaks (Subproject 11) at Tide-
water Station, and & supplement at Frying Pan, will be contihued through
1951. If this special application of grazing to the fire problem shows
promise, it will be investigated further as conditions and facilities
permit.

- il &




Responses of pine seedlings to grazing will be investigated to a
limited extent by measuring seedling establishment and growth on grazed
and ungrazed forage plots in Study 13, However, the Frying Pan work
center offers considerable opportunity for studying regeneration and
other phases of pond pine silviculture and management in relation to
grazing, if such studies are desired and facilities become available.

NEI? STUDIES

Two major studies, involving considerable investment in fencing,
cattle, labor, and technical effort, are planned for installation at the
Frying Pan Experimental Range during 1950-51. The lain aspects of these
proposed studies are described briefly in the following pages. Detailed
working plans are being prepared separately.

Study No. 13
Management of Cane-Type Forest Range:

Deferred-Rotation vs. Continuous Grazing

Purpose and objectiveé:

This study is expected to yield information on urgent problems,
discussed in the preceding analysis, related to both forage and cattle
management. Specifically, it is intended to give information on: L)
"improved" systems of grazing management in comparison to the standard
system of continuous grazing, 2) the supplemental feed requirements of
breeding cows on winter range, 3) grazing capacity and proper degree
of utilization of cane range, and some relationships between forest stand
and grazing capacity. Also, it will provide an opportunity for measuring
influences. of grazing on such factors as fire hazards and tree reproduction.

Hajor range treatments and comparisons:

Continuous grazing will be compared with deferred-rotation grazing.
Under continuous grazing, summer and winter range will be separate. Under
the other system, grazing on a particular range will begin with the winter
season and continue on through the following summer; then this range will
be rested through the next winter and summer. Thus, grazing will be de-
ferred throughout the growing scason on altcrnate years, but the forage
produced during the deferred scason will not be wasted,
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Stocking will be adjusted to obtain an average of approximately 70
percent utilization of cane foliage at the end of the summer grazing
period (Decémber). Undoubtedly some portions of the ranges will be utili-
zed more than this amount and other portions less. It is anticipated,
therefore, that there will be an opportunity to observe and measure forage
responses to summer utilization ranging from perhaps 4O percent to 90 per-
cent. In winter, the maximum degree of use commensurate with satisfactory
cattle performance will be tolerated, i. e,, the cows will be removed only
if there is insufficient forage to satisfy their needs. Here, also, there
will be an opportunity to observe different degrees of utilization within
each grazing system.

The tw6 ,mari_agement systems will be evaluated by sustained grazing
capacity (in cow days) and cattle performance, and by forage responses
measured on small plots., ;

Supplementary range treatments and forage comparisons:

An additional grazing system will be investigated on a plot or
"miniature pasture" basis, and evaluated only by forage responses. This
will be deferred-rotation grazing of summer range where grazing will be
deferred until mid-season on alternate years, i. e., a particular unit
of summer range will be grazed from iay until August one year, and from
September until December the next., The degree of utilization will be
approximately 70 percent., This system differs from the previous "rotation"
system tried at Wenona in two respects. First, the grazing here will
actually be rotated between early and late use, whereas at Wenona 2 range
was grazed either late or early and not rotationally in the usual sense
of the word., Secondly, utilization will be heavier and at a level where
differential responses can be expected to develop between systems if their
effects on a forage stand are appreciably different.

This supplementary comparison will be obtained by constructing two
enclosures (approximately 1/2 acre in size) in each of the continuous
summer-grazing ranges. One of the enclosures will be opened to the cattle
only during the first part of the scason, and the other will be opened
only during the last part of the scason. In order to assure obtaining the
desired degree of grazing, these enclosures will be located near the watering
places, Over-use will be prevented by closing the getes whenever necessary.

y A third enclosurc, paired with the two already menti’oncd, will be
grazed continuously at an intensity which will result in 70 percent utili-
zation)at the end of the season (similar to'the average of the mejor range
units. !

Four non-grazed enclosures (approximately 1/10 acre each) will be
distributed in each of the eight ranges. These enclosures will provide
permanently protected areas of range with which to compare the various
grazing intensities and systems of management. Forage stand will be
inventoried periodically on permanent plots in these enclosures and on
comparable grazed areas.
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Miscellaneous forest aspects:

Pine reproduction will be studied on a limited scale by recording
establishment and growth of pine seedlings on grazed and protected plots
(two each) at each of the enclosures.

The effect of the grazing treatments on fire hazard will be in-
vestigated at these same enclosures by measuring or estimating readily
combustible litter and light fuel. This phase, however, can be delayed
if necessary until the third or fourth year of grazing treatment.

Cattle treatments and comparisons:

The cows will be treated uniformly except for the systems of graz-
ing, The herds will be made up of.Brahman-Hereford crossbreds, Africander-
Hereford crossbreds, and grade Herefords, permitting an evaluation of
these three lines of breeding. During the winter grazing season (January
through April), all herds will be fed protein supplent (cottonseed meal).
The rate of supplemental feeding will be varied as necessary to maintain
a thrifty condition of the cows, beginning with one or two pounds per head
daily and increasing to four or six pounds as the season advances.

The question of optimum calving season for range herds will be
studied by keeping records on every calf and relating gains and develop-
ment to birth date. The breeding season will be extended over a full
three months so that calves can be expected to be dropped from late
February through May. The calves will be weaned when they are six to
eight months old.

Physical facilities:

The experimental layout will consist of eight ranges, numbers 13
to 20 inclusive, already established at the southern end of the Frying
Pan work center (see attached diagram). The ranges are 60 to 85 acres
in size and fall in two tiers; those in the north tiocr (Nos, 13-16) are
more heavily forested and are 5 to 15 acres larger than those in the
south tier (Nos., 17-20). Each tier will contain one replication of the
range management system. The ranges appear to be reasonably comparable
in grazing capacity.

The same system of grazing management will be applied to four
additional ranges (Nos. 9 to 12) which will be used as "overflow" or
"holding" ranges to take care of replacement and surplus cattle. This
will allow for adjustments of herd sizes to conform to grazing capacity
of individual ranges and, essentially, it will provide an additional
replication of the management system. .

Sixty to 75 cows will be used in the study.

.



Duration:

The study should run at least four years, which would go through
two cycles of the deferred-rotation grazing systems.

Status:

A1l eight range pastures, (as well as the "overflow" ranges) have
been installed., Also the 32 ungrazed enclosures, the "miniature ranges",
and 128 permanent forage plots have been established.

The herds have been managed according to the proposed plan since
January 195C.

Study No.

Cattle Management on Cane Range:
Supplemental Feeding of Calves and Yearlings

Purpose and objectives:

This study deals with the problem of raising replacement heifers
in range operations having no improved pasture., It will investigate the
practicability of supplementing range forage with concentrated feeds to
obtain better growth of the cattle from the time they are young calves
until they arc put into the breeding herd at two years of age.

The overall study will include four phases corresponding to the
following stages of growth and grazing seasons:

1) the first summer as nursing calves,

2) the first winter as weaned calves,

3) the second summer as yearling heifers,

4) the second winter as long yearling heifers.

Treatments and comparisons

I. Creep Feeding of Calves: Supplemented vs. unsupplemented.

In two of the four herds of Study No. 13 the calves will have free
access to a mixture of concentrates fed in a creep. The other two herds
will not be creep fed. The creep feeding treatment will be alternated be-
tween replications of the herd treatment each year. The treatment will be
evaluated on the basis of calf gains in relation to feeding costs from the
viewpoint of producing both slaughter calves and stocker cattle.
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II. Wintering leaned Calves and Yearling Heifers:

Three levels of supplementing with cottonseed meal will be used:
for calves, 1, 3, and 5 pounds per head daily; for heifers, 2, 4, and 6
pounds. The wintering period will run from December through April.

Calves and heifers will be kept separate, with three groups of
each, There will be six to ten head per group, depending on calf crops
obtained from the breeding herds.

Ranges No. 3, No. 4, and No. 5 will be divided by cross-fences
into six approximately square ranges of about 4O acres each for this
study. These ranges have been selected because, having firm ground at
the south end, they are particularly suitable for feeding at both ends.
Range No. 2 can also be used if additional range seems advisable.

Treatments will be evaluated primarily by rate of gain in relation
to minimum acceptable growth rates for proper development of breeding
stock.

III. Supplementing Yearling Heifers on Summer Range:

The initial comparison will be supplemented vs. unsupplemented;
the supplement consisting of one or two pounds of cottonseed meal per
head daily. After two years the study may be expanded to include
different rates of supplementing. |

Initially this study will involve only two groups of 9 to 15 head
each, depending on the number of animals available. The groups will
graze ranges Ho. 6 and No. 7, and will be alternated between these two |
ranges each month to minimize possible effects of range variability. ‘

Here again, treatments will be evaluated in terms of cattle gains;
primarily from the viewpoint of proper development into breeding cows,
but also for stocker cattle.

Forage and forest phases:

Due to limited personnel, no detailed studies of forage and forest
aspects will be undertaken in this subproject.

An initial forage survey will be made of cach range. Also, at
lecast two fenced enclosures, together with fenced and grazed forage plots,
will be established in each range prior to grazing., These plots and
enclosures will provide 2 basis for detecting any appreciable vegetational
changes,

The degree of foroge utilization will be estimated periodically
while the ranges are being grazed. The aim is to provide sufficient
forage to prevent heavy grazing. If the average utilization of summer
ranges (Mos., 6 and 7) reaches 60 percent before the end of the grazing
scason, the heifers will be moved to a new renge.
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Initiation:

The study will be started during 1950; treatments I and III in the
spring, and treatment II at the beginning of the winter season.

Duration:

The study will run for four years or until definite results have
been obtained. Records of the individual animals will be kept so that
their performence can be followed for a year or two after treatments.

RESPONSIBILITY

W. 0. Shepherd will be directly responsible for the technical super-
vision' of the forage and forestry phases, and E. U. Dillard for the animal
husbandry phases. R. H. Hughes will be immediately responsible for field
work pertaining to the forage and forestry phases. General supervision
and administration of the project will be under E. H. Hostetler (Represent-
ing North Carolina State College, and U. S. Bureau of Animal Industry) and

R. D. McCulley (U. S. Forest Service, Southeastern Forest Experiment Station),

Major changes in the program and publications will be considered and approved
by the directors and heads of the divisions of the various cooperating
agencies.
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CATTLE MANAGEMENT ON CANE RANGE

Supplemental Feeding of Calves end Yearlings

Study No. 1

PURPOSE AND OBJECTIVES

This study is aimed primerily at the problem of raising herd replacements in a
range cattle operation having no improved pasture or farm land.

It has application to the production of market animals on range.

Specifically, this study will investigate:

The practicability of supplementing suckling calves and
yearling heifers during the summer grazing season.

The feasibility of wintering weaned calves and long
yearlings on cane type forest range.

The adaptability of certain cattle breeding lines to the
conditions found in Coastal Plain range areas.

THE PROBLEM AND ITS IMPORTANCE

Continuous growth and development during the first two years of a cow'!s life
is highly important to her future size, breeding performance, sale price, and over-
all value in a breeding herd. Therefore, efficient production of herd replace-
ments can be a deciding factor to the success of a beef cattle operation. This
would appear to be the case in our Coastal Plain range areas where forage quality,
though satisfactory for mature cows, does not seem to be adequate during a large
part of the year to maintein the rate of growth desired in young enimels. Possi-
bilities for increasing growth rates economically may also influence the type of
operation to be recommended, as well as the profits realized.

The desired level of nutrition can be supplied, of course, by tame pasture,
field crops, or harvested feeds in cases where range can be used in connection with
a farming operation. But much of the best range in North Carolina occurs in areas

having limited farm land, or in locations relatively inaccessible to farm land.
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Also, herd replacements could be purchased from other regions, but in addition to
the economic and health aspects of such a practice, there are reasons to believe
that renge production may be preferable. For one thing, it is thought that cattle
raised on native range do better than those not accustomed to such forage.
Possibilities for obtaining better development of young range cattle, whether
they be used as herd replacements or market stock, have an important bearing on
any renge cattle enterprise in the Coastal Plain region. But developing and
demonstrating a practical system of operating a profitable beef cattle enterprise
based entirely, or primarily, on native range might have even greater implica-
tions in the tidewater section where hundreds of thousands of acres of good
forage is now only contributing to forest fire hazards. The expansion of a range
cattle industry in this region of limited farm land would benefit not only the
landovner through an increased income and reduced fire hazard, but also local

communities and counties through an increased wage and tax base.

SCOPE

This study will explore the feasibility of supplementing native cane forage
with concentrated feed as a means of obtaining better growth of renge cattle from
the time they are young calves until they are put into the breeding herd at two
years of age.

The study will include four phases corresponding to successive stages of de-
velopment in relation to arbitrary management practices and grazing seasons:

1) the first summer as nursing calves,

2) the first winter as weaned calves,

3) the second summer as yearlings,

4) the second winter as long yearlings.

The wintering of weaned calves and long yearlings is described later as a

single phase.
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Cottonseed meal will be used as the supplemental feed except for the nursing
calves which will be fed a mixture of meal and grain.

Cottonseed meal was selected because it is palatable and rich in protein and
phosphorus (which are sometimes deficient in native forage), convenient to handle,
readily obtaineble, and relatively cheap. Also, its nutritive properties are well
understood and replacement values of either concentrates can be readily calculated
with reasonable reliability.

The only comparison to be mede in summer will be supplemented vs. unsupple-
mented. Suckling calves will be fed "free choice" in a creep. Yearlings will be
fed a daily rate of one pound per head during the early summer and two pounds late
in the season if gains tend to fall off. If the results indicate that supple-
mental feeding in summer is worthwhile, further investigation of optimum rates may
be desirable.

In winter, supplemental feeding is almost certain to be necessary or desira-
ble. Therefore, the comparison will be between thrée levels of feeding. A fair-
1y wide range in rates will be employed in order to find the approximate rates
that appear to be required or desiruble.

An economic appraisel of the results of this study will indicate whether or
not raising herd replacements is practical on "average" cane range, such as oc-
curs at the Frying Pen work center. Also, it may reveal possibilities for profi-
tably increasing growth rates of young market animals eand thus should provide a
basis for determining the &ge and season et which they should be sold.

The experimental cattle will be of three lines of breeding: Brahman-Hereford
crossbreds, Africander-Hereford crossbreds, and grade Herefords. Therefore, the
study will also provide an eveluztion of the performance of these three cattle

populations on cane range and at different levels of nutrition.



PAST WORK

Creep feeding of suckling calves wus studied for four years on high quality
cane renge at Wenona. Although gains of the creep-fed calves were higher near the
end of the grazing season, the practice was not considered profitable for this
range where calves weighed 375 to 400 pounds at weaning time without supplemental
feed. On the other hand, & preliminery, one-season test indicated that creep
feeding of suckling calves may be profitable at Hofmann Forest where the range was
of lower quality and the calves usually weighed between 275 and 300 pounds when
weaned.

Summer gains of yearlings grazing cane forage alone at Wenona have generally
ranged between .6 and .9 pounds per head daily for the season, which is 30 to 50
percent less then gains usually expected from good improved pasture. Gains were
somewhat lower at Hofmann Forest. In both areas gains heve tended to fall off
late in the sesson and, for some undetermined reason, yearling cattle often make
little or no gain for a month or so in midsummer. Supplemental feeding of year-
lings during the summer has not been tried on cane range, although yearling
steers have been partially finished for market on renge with a full feed of con-
centrates after August 1.

The winter season is the most critical part of the year for young range
animals. Chemical anelyses and cattle gains indicate thet the quality of cane
forage approaches, or falls below, the minimum requirements even for mzture breed-
ing cows from Jenuary through Merch, especially on the less productive sites,
such as at Hofmenn Forest.

In most previous studies at both Hofmann Forest and Wenona, the weened calves
end yearlings were taken off the range during the winter. The feasibility of
wintering young animals on cane range was not investigated except for two trials
at Wenona. There, two groups of calves were wintered on open range supplemented

with two and four pounds of cottonseed meal daily and compared with a third group
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wintered on a farm. Although the groups on range gained less then the farm group,
and somewnat less than is usually considered desirable for weaned calves, dif-
ferences between the groups largely disappeared during the following summer when
all celves grazed together on cane range.

As & rule, cane range is not a dependable source of winter forage unless it
is protected by a tree canogy. In the open, most of the leaves usually drop off

by Februery or March. The present study will apply only to forested cane range.

METHODS

CREEP FEFDING OF CALVES:

Herds and renges:

The creep feeding treatment will be applied to the breeding herds on a graz-
ing managenment study (Study No. 13) where the continuous grazing system is being
compared with a deferred-rotation system with two replications plus an "overflow"
herd under each system. Each herd includes Brahmen-Hereford crossbreds, Africander-
Herefom crossbreds, end grade Herefords.

Assignment of treatment in replications 1 and 2 will be such that one herd in
each replication and each grading system will be creep-fed concurrently. Also,
each herd will be alternately creep-fed and non-creep-fed in successive years.
Thus, under the continuous grazing system, creep feeding will be alternsted be-
tween ranges 13 and 17; under the deferred-rotation system, between ranges 15 and
18 or between 16 and 19. The initial assignment will be by chence.

Creep-feeding will be alternwted between the two overflow herds each year.

Feed:
A mixture of cottonseed meal and grain will be available to the supplemented
calves at all times in a creep constructed near the watering trough. Creep feeding

will continue until the calves are weaned in November or December.



-6-

During the first two months of the breeding season (mid-May to mid-July),

when the cattle will be regrouped according to breeds, all calves will be creep-fed.

WINTERING WEANED CALVES AND YEARLINGS

Supplemental feeding treatments.

Three levels of supplementel feeding with cottonseed meal will be used; low,
medium, and high. For weaned calves the levels will be 1, 3, and 5 pounds per
head daily. For yearlings they will be 2, 4, end 6 pounds.

The wintering period will begin in December and run through April.

Groups and ranges:

Calves and yearlings will be kept separate with one group of each on each
supplement level. Thus, there will be three calf groups and three yearling groups,
each on separate ranges. The groups will have 6 to 10 head each, depending on
the calf crop.

Ranges 3, 4 and 5 have been divided into six comparable renges of approxi-
mately 45 acres each for this study. The North and South halves will be used by
calf groups one year and yearling groups the next.

In addition, the groups will be periodically roteted between their respective
ranges so that each group will graze each of three ranges twice during one winter-
ing period.

These renges have & rather uniform stand of cane and pine trees (pole size),
and are expected to supply ample forage for the cattle. However, another 85-acre

range (No. 2) is aveileable in case additional range is needed.

Calves
Weaned calves will come directly from the breeding herds of Study Number 13,
and the creep-feeding phase of this experiment. Therefore, previous treatment

end breeding will be taeken into consideration in assigning calves to the three
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wintering groups, i.e., each group will contain formerly creep-fed and non-creep-fed
calves of each of the three breeding lines if possible. Each group, then, should
preferably contain at least two of each breeding line and a total of six to ten,
depending on the calf crop.

The crossbred calves are lisble to be limited in number. In cases where there
are not enough to divide them under both criteria, breeding will be given priority
over previous treatment in assigning the crossbred calves to wintering groups.
Heifers will ordinarily be used in the test but steer calves may be included to

augment the numbers.

Yearlings

The three yearling groups will be made up of the individuals which were in
the calf groups the preceding winter. They will also have been involved in the
supplemented vs. unsupplemented comparisons on summer range immediztely before
entering the wintering study.

As in the case of the weaned calves, yearlings will be assigned to the three
wintering groups according to line of breeding and to treatment during the preced-

ing summer. Farlier treatment history will be disregarded.

SUPPLEMENTING YEAPLINGS IN SUMMER

Groups and ranges

A1l yearlings will be diviced into two groups during the summer (May to
December). They will graze renges 6 and 7, each of which contains over 90 acres of
cane renge and adequate forage for at least 20 yearlings during the summer season.
One group will receive supplemental feed and the other will not. The groups will
be shifted between the two ranges each month to minimize possible effects of range

veriability.
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Depending on the number of animals evailable (from tge wintering treatments,)
the groups will have from 9 to 15 head each. Numbers will be comparable between
groups during a given year.

Assignment to groups will be on the basis of breeding line and level of sup-
plement during the preceding winter (as weaned cazlves). Thus, each group will con-
tain animals previously wintered at low, medium, and high levels of supplement,

and of three lines of breeding.

Supplemental feeding

Initially, the supplemented group will be fed cottonseed meal at the daily
rate of one pound per head. This rate may be increased to two pounds per head,

after August or September if such appears to be desirable to maintain &n accepta—

ble rate of gain (approximately one pound per day).

FORAGE AND FOREST ASPECTS

Although no intensive investigation of forege and forest aspects is intended
in this study, the degree of utilization will be checked periodically. Also, an
initial record will be made of the forage stand and provisions made for possible
later studies.

For these purposes, 15 milacre plots will be established in each of the winter
ranges (3N, 3S, 4N, 4S, 5N and 5S) and 30 similar plots in each of the summer
ranges (6 and 7). These plots will be systematically distributed along the edges
(one chain from the -fence) and through the center of the ranges. Also, at least
two fenced enclosures (1/10-ecre) will be constructed in each range, and four
1/200-acre plots (two fenced end two grazed) established at each enclosure.

The degree of utilization will be estimated at least twice per season on the
milecre plots (and the surrounding 1/10-acre): in 4 ugust end November on the

summer ranges, &nd in late January and late March on the winter ranges.
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The following record of the forage stand will be made on the milacre plots
and the 1/200-acre plots at the beginning and end of the study: number and height
of living cane stems per square yerd (estimated total number or mil-acre plots),
folisge density of cane and other forage species and the amount of tree canopy.
The same data will be estimated on twentieth-acre plots (26-foot radius), centered

at the milacre plots, for an initial inventory of the ranges as & whole.

Cuttles

Complete weight records will be maintained of individual animals during the
entire time that they are in all pheses of this study (from calves to two-year-
olds), including their assignments to groups and renges.

Nursing calves will be weighed with their dams at approximetely two-month
interveals.

Weaned calves and yearlings will be weighed monthly.

Feed:
Feed consumed by each group will be recorded daily (except for the creep-fed
calves which will be fed less frequently). Pertinent observetions regarding

feeding and grazing habits of the groups will also be recorded.

Forage:

Forage data will include initial and final inventories of forege plots, end

utilization estimates twice each season.

ANALYSIS

The menagement practices under investigation will be unalyzed and interpreted
in terms of weight gains or total weight. The results will be evaluated from two
viewpoints: proper developuent of breeding animals, and profitable production

of market cattle.
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Each phase of the study: creep-feeding of nursing calves, wintering weaned
calves, sumering yearlings, snd wintering yearlings will be analyzed separately,
but the effect of previous treatment on subsequent performance will be evaluated.
Also, the performance of the three lines of breeding will be evaluated.

The analysis procedures outlined here were suggested by Dr. H. L. Lucas,

Experimental Statistics Department, N. C. State College.

Performance of Nursing calves:

In addition to the creep-feeding comparison, performance of calves will be
studied in relation to their date of birth in order to obtain information on de-
sirable calving dates for range herds.

Date of birth:

Considering the grazing management of the breeding herds and the creep-
feeding treatment, the calf data can be divided into four categories each year for
the experiment as a whole:

continuous grazing --- creep-fed
" " —-- non-creep-fed
rotational grazing --- creep-fed
L ¥ —-- non-creep-fed
In the anelysis procedure, sums of squares and products for weaning weight

(or weight at a given age) and date of birth will be computed separately for each

of the four categories as follows:

Source D.F.
Between years 3
within years n-4

(where n = the totwl number of calf
records in a particular category)

The regression for weaning weight on date of birth will be obtained from the

fwithin years" sums of squares and products.
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Regression coefficients of the four categories will then be tested for homoge-

neity. Also the average regression coefficient will be tested for significance.

Creep feeding =nd breeds.

To test whether or not breeding lines and creep feeding have a significant ef-
fect on calf weights, the following analysis of variance will be used (for 4 years):

Source D.F,
Lines of breeding (B)
Creep feeding (F)
BxF

Years (Y)

YxB

rxp

¥YxBxF (E)

Within E

NONWOoONWLWN N

=
|
~

(N = total number of calf records
in the experiment)

The methed of unweighted means will be used to overcome the problem of unequal
subcless numbers. If the regression of weaning weight on dete of birth is signifi-
cant, and if the average date of birth varies among Y x B x F subclasses, covariance

adjustment of weening weight for date of birth will be made in the sbove analysis.

Wintering weaned calves and yearlings:

Weaned calves:
Gains or weights of weaned calves, in relation to levels of supplement, breed-
ing lines, and previous creep-feeding, will be analyzed as follows (for one year):
Source D.F.

Levels (L)

Lines of breeding (B)
LxB

Creep feeding (F)
FxL

FxB

FxLxB (E)
Within E

HErMDODHEMDN

=
1
o
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Yearlines:
The above analysis will also apply to yearlings (summer supplsament being

anslagcug to creep-feeding).

Supplementing yearlings in summer:

The effect of the summer supplement treatment, in relation to lines of breed-
ing and level of supplement during the preceding winter, will be analyzed as
follows (for one year):

Source

2
e

Supplement (8)

Line of breeding (B)
SxB

Level of wintering (L)
LxB

LxB

Lx8S xB(E)

Within E

HEAEPDODDD D

=
1
xR

Initiation and Duration

Summer treatments were started in May 1950. The first wintering trials will
begin in December 1950.

The treatments should be continued for 4 years (through the winter of 1953-54)
to obtain two creep-feeding trials on each herd and to permit an adequate ap-
praisal of breed differences. At that time three calf crops will have gone

through two treatment cycles and will have reached breeding age.

Responsibility
W. 0. Shepherd and E. U. Dillard will be directly responsible for technical

supervision of the forage management and animal husbandry phases, respectively.
R. H. Hughes will be directly responsible for the field work pertaining to forage
phases. The Experimentael Statistics Department, N. C. State College, will co-

operate in the analysis of the data.
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General supervision and administration of the research program is under
E. H. Hostetler (representing North Carolina State College and the U. S. Bureau
of Animal Industry) end R. D. McCulley (Southeastern Forest Experiment Station,

U. 8. Forest Service).
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Study No. 1.

Cattle Management on Cane Range:
Supplemental Feeding of Calves and Yearlings.

Purpose and objectives:

This study deals with the problem of raising replacement heifers in range
operations having no improved pasture. It will investigate the practicability
of supplementing range forage with concentrated feeds to obtain better growth
of the cattle from the time they are young calves until they are put into the
breeding herd at two years of age.

The overall study will include four rhases corresponding to the following
stages of growth and grazing seasons:

1) ths;’ first summer as nursing calves,
2) the first winter as weaned calves,
3) the second summer as yearling heifers,

4) the second winter as long yearling heifers.

Treatments and comparisons

I. Creep Feeding of Calves: Supplemented vs. unsupplemented.

In two of the four herds of Study No. 13 the calves will have free access
to & mixture of concentrates fed in a creep. The other two herds will not be
creep fed. The creep feeding treatment will be alternated between replications
of the herd treatment each year. The treatment will be evaluated on the basis
of calf gains in relation to feeding costs from the viewpoint of producing both

slaughter calves and stocker cattle.



II. Wintering Weaned Calves and Yearling Heifers:

Three levels of supplementing with cottonseed meal will be used: for
calves, 1, 3, and 5 pounds per head daily; for heifers, 2, 4, and 6 pounds.
The wintering period will run from December through April.

Calves and heifers will be kept separate, with three groups of each.
There will be six to ten head per group, depending on calf crops obtained from
the breeding herds.

Ranges No. 3, No. 4, and No. 5 will be divided by cross-fences into six
approximately square ranges of about 40 acres each for this study. These
renges have been selected because, having firm ground at the south end, they
are particularly suitable for feeding at both ends. Range No. 2 can also be
used if additional range seems advisable.

Treatments will be evaluated primarily by rate of gain in relation to

minimum acceptable growth rates for proper development of breeding stock.

III. Supplementing Yearling Heifers on Summer Range:

The initial comparison will be supplemented vs. unsupplemented; the
supplement consisting of one or two pounds of cottonseed meal per head daily.
After two years the study may be organized to include different rates of sup-
plementing.

Initially this study will involve only two groups of 9 to 15 head each,
depending on the number of animals availsble. The groups will graze ranges
No. 6 and No. 7, and will be alternated between these two ranges each month
to minimize possible effects of range variability.

Here again, treatments will be evaluated in terms of cattle gains;
primarily from the viewpoint of proper development into breeding cows, but

also for stocker cattle.




Forage and forest phases:

Due to limited personnel, no detailed studies of forage and forest as-
pects will be undertaken in this subproject.

An initial forage survey will be made of eech rsnge. Also, at least
two fenced enclosures, together with fenced and grazed forage plots, will be
established in each range prior to grazing. These plots and enclosures will
provide a basis for detecting any appreciable vegetational changes.

The degree of forage utilization will be estimated periodically while
the ranges are being grazed. The aim is to provide sufficient forage to
prevent heavy grazing. If the average utilization of summer ranges (Nos.

6 and 7) reaches 60 percent before the end of the grazing season, the heifers

will be moved to a new range.

Initiution:
The study will be started during 1950; treatments I and III in the

spring, and treatment II at the beginning of the winter season.

Duration:
The study will run for four years or until definite results have been
obtained. Records of the individual animals will be kept so that their per-

formance can be followed for a year or two after treatments.

RESPONSIBILITY
W. O. Shepherd will be directly responsible for the technical super-
visions of the forage and forestry phases, and E. U. Dillard for the animal
husbandry phases. R. H. Hughes will be immediately responsible for field

work pertaining to the forage and forestry phases. Generzl supervision and



administration of the project will be under E. H. Hostetler (representing
North Cerolina State College, and U. S. Bureau of Animal Industry) and

R. D. McCulley (U. S. Forest Service, Southeastern Forest Experiment Station).
Major changes in the program and publications will be considered and approved

by the directors and heads of the divisions of the various cooperating agencies.
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MANAGEINENT OF CANE-TYPE FOREST RANGE

DEFERRED-ROTATION VS. CONTINUOUS GRAZING SYSTEMS

PURPOSE AND OBJECTIVES

The purpose of this study is to develop and evaluate methods of manag-
ing forest range and livestock for sustaining a profitable range cattle enter-
prise in conjunction with other forest uses.

The primary objective is to evaluate deferred-rotation systems of
grazing in comparison to the common practice of continuous grazing.

Secondary objectives include an appraisal of:

1., grazing capacity

2. proper degree of utilization

3. fire hazard reduction by grazing

L. effects of grazing on tree reproduction

5. the supplemental feed requirements of breeding cattle
wintered on cane range

6. the relative prodacti vity of cattle of different lines
of breeding

THE PROBLII

Research experience has shown that cans is very sensitive to mis-use
and it is easily killed by continuous heavy graz:mg during the summer season.
Due to unique physical and biological cihzracteristics of cane rangs, it 1@
very difficult to achieve the distributicn and degree of grazing that wiil
maintain high productivity and still make reascrably full use of the foraze
under the sygtem of continuous grazing comacrly eumployed, A system of manage-
ment is needed which will permit cfficient utilization, maintain productivity,
and be easy for a practical operator to apply. Grazing capacity and accept-
able rates of utilization need to be defined, of course, for any system of
management.

Less urgent, though important, problems related to forest grazing
include the determination of supplemental feed requirements of range covs,
and the cattle brecds, or lines of b“eeasn,,, best adapted to Southeastern
ranges. Also, the rclation of grezing to important foresh management
problems, particularly firs hazards and fores: regenoratlon, need to be
investigated further in order to:fully appraisc forest srazing from the view-
point of integrated resource use in the Coastal Plain rcgicn.



IMPORTANCE

Native forage comprises a valuable natural resource of forest lands in
the Coastal Plain of North Carolina. From a survey conducted in 1940-41 1/
it was estimated that forest range was furnishing an average of about 30 per-
cent of the yearlong sustenance for over 90 percent of the becef herds in this
region. Of the principal forage types, the canc type was found to be the
most valuable and most important from the standpoint of current use and future
expansion of a range cattle industry. In addition to furnishing nutritious
forage throughout the summer months, the canc type can be used for winter
grazing under some circumstances.,

A recent analysis of forest grazing problems of the N. C. Coastal Plain
(May 1950) has brought out the fact that a primary hazard to a stable range
cattle enterprise is the danger of destroying the forage stand by improper use.
Continued over-usc progressively deplctes plant vigor and forage production
until the cane stand is replaced by other less desirable or worthless specics.,
Once climinated, there appears to be no practical way of re-cstablishing a
cane stand.

Obviously, the value of the range resource and the chances for its
preservation would be greatly increased by the application of a menagement
practice which would maintain the forage stand under reasonably full use.
There is reason to believe that the deferred-rotation system may meet this
requirement satisfactorily for cane range. If successful, the system will
be simple for a practicel cattleman or landowner to apply.

3COPE

On the basis of the recent problem analysis s forage management problems
are thought to warrant highest priority in the development of sound forest
grazing practices on cane ranges, Therefore, forage management is the primary
concern of this investigation. Although cattle and forest aspects will also
be studied, these phases have been given secondary consideration in designing

the experiment.

A supposedly "improved" system of grozing management, the deferred-
rotation system, will be compared with the common practice of continuous graz-
ing. One comparison involving summer and winter ranges, will be on a
"practical" scale employing herds of approximately 12 cows each and 70- to 80~
acrc ranges. A supplemental comporison involving early and late summer ranges
will be on a small scale employing 1/2-acre plots or "miniature ranges". The
latter will be evaluated in terms of forage stand responses only, while the
former will allow grazing capacity and cattle performance comparisons in
2ddition to forage data, Each treatment will be replicated twice, while "over-
flow' ranges and herds may provide 2 third replication. Thus, a total of 12
ranges and six herds will be involved.

1/ Worth Carolina Agr. Expt. Sta. Bul. No. 334, 1942,
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The grazing systems will be compared under the szme average grezing
intensity -- approximately 70 percent average utilization by mid-December.
This appears to be about the maximum degree of use tolerated by cane under
continuous grazing, However, an-evaluation of different grazing intensities
will be possible because forage utilization will undoubtedly vaory consider-
ably between different parts of a single range, and forage response to dif-
ferent intensities of grazing under each system will be measured on plots
distributed throughout the ranges. The main comparison of the grazing systems
will be in terms of changes in grazing capacity as the study progresses.
Cattle performance will be taken into account, of course, but in previous
studies cattle weights have not reflected range deterioration until the range
was heavily grazed. It is thought, therefore, that changes in grezing capacity
can be measured just as efficiently in cow days of grazing without starving
the cows near the end of the grazing season.

The main cattle comparisons will be between lines of breeding since it
seems desirable to keep grazing intensity and other cattle treatments (winter
supplements, etc.) similar among herds, Africander-Hercfords, Brahman-Here-
fords, and grade Herefords will bc distributed among the herds and their
performance compared under range conditions. General information will be
obtained, however, on the amount of supplemental feed required to maintain
breeding cows in thrifty condition during the winter on cane range., This
problem has been studied previously at Hofmann Forest but on a slightly
different kind of range.

The physical set-up offers an opportunity for investigating the re-
duction in fire hazard under different systems and intensities of grazing.
Although fire protection is an important feature of forest grazing, it will
be necessary to postpone such evaluations for at least two years due to
limited manpower in view of the requirements of other current studies,
Furthermore, fire hazard investigations will be limited to fuel measurements —-
no experimental fires are planned.

Although pine seedling responses to grazing warrant further investi-
gation, the design of the experiment will not provide an efficient approach
to this aspect of forest grazing because in some of the ranges the age or
condition of the forest stand is not suitable for regeneration, Nevertheless,
the rates of establishment, mortality, and growth will be compared on the
grazed and nongrazed forage plots where pine seedlings do occur. It is
doubtful that a good comparison of the two systems of grazing will be ob-
tained in respect to seedling responses. On the other hand, we will likely
obtain a fair comparison of grazed vs. ungrazed conditions, and it may be
possible to relate seedling response to degree of grazing.

PAST WORK

lost grozing research in the cane type has been conducted under the
continuous grazing system, where the cattle were kept on one range through-
out the summer and moved to another range or to a farm in winter.

T



Experimental ranges at Hofmann Forest were so seriously damaged by two
years of unintentional over-use with the continuous summer grazing that the
proper degree of grazing could not be demonstrated. However, subsequent plot
studies there indicated that about 30 percent of the foliage must remain at
the end of the grazing season if the vigor and productivity of the cane stand
were to be maintained.

A rather conclusive grazing study at the Wenona work center also indi-
cated that 60 to 75 percent utilization of total foliage at the end of the
season in November or December is the upper limit of grazing intensity com-
mensurate with sustained yield under continuous grazing.

Repeated observations have shown, however, that cattle seldom utilize
a cane range uniformly, and some portions will often be very heavily grazed
before other portions are used at all. The usual result is progressive
range deterioration from concentration points. Furthermore, in tall cane
stands cattle tend to utilize the low forage first (below four feet) and new
basal shoots, being succulent and highly palatable, are sought out and kept
grazed off, Thus, new stems tend to be eliminated and as the old stems die
from breakage or other causes, the stand of cane gradually thins out even
though the remaining cane may be vigorous and healthy.

Recent observational data collected at Wenona have provided a clue to
an "improved" grazing system for cane. Ranges which had been seriously
thinned out and weakened by heavy grezing for three years prior to December
1947, were protected during the summer of 1948 and used for fall and early
winter grazing (October to February) that year. A considerable number of new
stems were produced during 1948, but they were relatively short (4 to 5 fect
tall) in the weakest ranges, The following year, however, many more new stems
appearcd and they were as large (7 to 8 fect tall) as those of the undamaged
ranges. Apparently onc year's protection had greatly incrcased the vigor of
the weakened cane stands. This suggests that alternating grazing onc summer
with protection the next might maintain cane vigor even under heavy usc.

"Data from plot studies and observation on winter ranges indicate that
grazing during the winter months (November to April) is not particularly
harmful.

Deferring grazing until winter, then, might be as effective as yearlong
protection in maintaining plant vigor. Therefore » a deferred-rotational
system, where grazing use is rotated between ranges and seasons and deferred
on alternate ycars, may be a practical means of obtaining sustained produc-
tivity without wasting forage.




Two "rotational" systems, mid-sumuer rotation and 28-day rotation,
were compared with continuous summer grazing at Wenona from 1941 through
1944, Cattle performance was -similar under all three systems, indicating
that grazing can be deferred until mid-summer without sacrificing cattle
gains. Vegetational responses were difficult to interpret, because wild
fires burned over the experimental ranges three times during the study,
Also, the light rate of grazing employed (25 to 45 percent average utili-
zation) could hardly be expected to affect the forege stand appreciably in
a short time under any system of management. Furthermore, the mid-season
'rotation" was not a rotational system in the usual sense. Rather, one
group of ranges were always grazed during the first half of the season and
another group during the last half., Observations on the growth habits of
cane indicate that deferring use until late summer should permit the
establishment of some new stems and help maintain the density of the forage
stand. In view of the limitations of the previous study, deferred-rotation-
al grazing of summer ronges seems to warrant further consideration., A4 mid-
season rotational system might be practical if grazing is deferred on
alternate years. Such a system would be particularly applicable where
winter use is not desired or feasible.

METHODS

Major treatment and range assignment

Under continuous grazing, summer and winter range will be separate.
Continuous yearlong grazing on the same range is not practical because, in
tall cane, cattle tend to eat the lowermost forage first and it is this low
forage which remains green longest and furnishes the best winter forage.
Therefore, under this system a herd will graze onerange in summer every year
and another range in winter.

Under the rotation system, grazing on a particular range will begin
with the winter season and continue on through the following summer; then
this range will be rested through the next winter and summer.

January through April will be considered as the winter period; and
May through December the summer period. About as much range is required
for the four months in late winter as.for the other eight months.

The treatments will be replicated twice, which will require eight
ranges. Four other ranges, allocated as "overflow" ranges for holding sur-
plus cattle, will be managed like the ranges in this study and will essen-
tially provide an additional replication of the treatments except that the
degree of utilization may be different. 5



Assignment of ranges to treatments and replications are as follows
(see attached diagram):

North Ren. South Rep. "Overflow!
Range Area Range Area Range  Area
Treatment No. (Acres) No. (Acres) No. (Acres)
Continuous grazing:
Summer 13 (86) 17 (60) 12 (230)
Winter 14 (74) 20 (72) 9 (80)
Deferred-rotation grazing:
Grazed 1950-52-54 15 (77) 19 (73) 10  (100)
Grazed 1951-53-55 16 (70) 18 (73) 1 (93)

Treatments have been randomly assigned within replications with the
exception of range number 17 which was not suitable for winter grazing be-
cause it has very few trees. Even though the ranges vary somewhat in size,
on the basis of preliminary surveys they appear to be fairly comparable in
summer grazing capacity. The South replication has the least trees and
somewhat wetter soil conditions.

Grazing intensity (rate of stocking)

Initial stocking rates will be similar for all ranges. This initial
rate will be approximately six surface acres per cow, although there will be
some variation between ranges due to differences in forage stands reflected
by the initial range inventories. During the first season of use, stocking
will be adjusted to the grazing capacity of the range, and if grazing
capacity changes appreciably during the study, stocking will be adjusted
accordingly. Adjustments will be made in the breeding line having greatest
numbers (grade Herefords). Degree of forage utilization will be the criteria
for adjusting stocking rates.

Degree of utilization

The standard of grazing use for the summer season will be an average
utilization of 70 percent of the total cane foliage at mid-December. This
infers an average utilization approximating 30 percent at the end of July.
So far as possible, necessary adjustments of grazing use will be made early
in the season.

Undoubtedly, utilization will vary considerable within any one range,
and it is anticipated that there will be an opportunity to observe and
measure forage responses to summer utilization ranging from perhaps 40 per-
cent to 90 percent.
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During the winter grazing period the meximum degree of use commensu-
rate with satisfactory cattle performance will be tolerated, i. e., the cows
will be removed from a range only when there is insufficient forage to
satisfy their needs. Since the amount of tree cover is expected to have a
considerable influence on winter grazing capacity, forest canopy will be
evaluated in terms of percentage crown cover.

Measuring major treatment responses

Results will be measured and eveluated in terms of cattle performance
and forage respenses. Cow and calf gains and calving percentage will be the
principle measures of cattle performance. Major forege responses are expcct-
cd to be reflected by changes in grazing capacity as the study progresses.

areful records will be kept of cow months of grazing use on each range.

More precise evidence of forage response will be obtained from plots
distributed throughout the ranges and subjected to varying degrees of
utilization.

The forage plots will be of two kinds:

(1) 1/200-acre plots (6.6' x 33'), 16 per range, at four locations or
"sites" (2 grazed plots and 2 ungrazed plots at each site). These
plots will provide direct comparisons of grazed vs. ungrazed.

(2) Milacre plots (6.6' x 6.6'), 30 per range, systematically dis-
tributed throughout the range, will be used to determine average
forage utilization of a range and will provide an additional re-
cord of forage changes at different grazing intensities.

For the paired 1/200-acre plots, the general location of the plot sites
will be at random with the restriction that one site shall fall within each
one-fourth of the range (lengthwise). At each site, two comparable 1/10-acre
enclosures will be selected; one fenced and the other left open to grazing.
Two plots will be randomly located and staked within each enclosure (fenced
and open). Initially, and annually, the following records will be made for
each plot: estimated foliage density and average height of understory
vegetation (by species), estimated number of living cane stems per square
yard - (new current stems listed separately), average size of cane leaves
(length of 3rd primary leaf), percent utilization at the end of the grazing
season, and number and height of pine seedlings less than six feet tall
(seedlings initially in this catagory will be retained in the inventory
regardless of later height growth).



The milacre plots-will be regularly spaced along three lines or
"transects" running lengthwise through the ranges; one along each side (one
to two chains from the fenceline) and one through the approximate center
(one chain off the center tractor trail if one is established). (Random
distribution of the plots is not practical because of the difficulty involved
in finding them). The following records will be made initially and annually
on the milacre plots: Average number and height of living cane stems ("new"
and "old") per square yard, average number of leafy branches per stem, aver-
age leaf size, and the estimated foliage density of cane and other important
species. In addition, the degree of utilization (percent of total foliage
produced) will be estimated periodically on the milacre plot and also on the
surrounding 1/10-acre (37 feet radius). During the summer season, utilization
estimates will be made in mid-June,late August, late October, and late December.
During the winter season, utilization will bc estimated at monthly intervals.

In addition to the permanent plot records, & general forage inventory
will be made of each range at the beginning of the study. The following data
will be estimated and recorded for 100 temporary plots (20-foot radius)
systematically distributed throughout each range: cene height, foliage density,
and number of stems per square yard; density of other herbaccous and shrubby
species; average number and height of pine seedlings per square yard; end the
presence or absence of tree canopy.

Supplementary range treatments

An additional grazing system will be investigated on a "miniature
range" basis evaluated only by forage responses. This will be deferred-
rotation grazing of summer range where grazing will be deferred until mid-
seagon in alternate years, i. e., a particular unit of range will be grazed
from May 1 until August 15 one year, and from August 15 until December 30 the
next year.

This supplementary treatment will be obtained by constructing three,
3-acre "miniature ranges" in each of the continuously summer-grazed ranges.
The deferred-rotation system will be applied to two of these miniature ranges
and the other will be continuously grazed as a check treatment. Fenced
enclosures in major ranges will provide a "no grazing' comparison.

Grazing will be at an intensity which will result in approximately 70
percent utilization at the end of the grazing period. In order to assure
obtaining the desired amount of grazing, the miniature ranges will be located
near the watering places. Over-use will be prevented by closing the gates
whenever necessary.

Response of the forage stand will be measured on 10, 3.1' x 3.1', per-
manent plots in each of the miniature ranges. Initially (spring of 1950) and
annually thereafter (in December or January) the following records will be
made for the cane in the plots: 1) number and height of new stems (less than
one year old) and older living stems, 2) average number of leafy branches
per stem, 3) average length of leaves (3rd primary leaf), and 4) estimated
foliage density (to be checked in early summer) .
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Utilization will be estimated on the same plots at monthly intervals.
In addition, general utilization will be checked weekly to see that the
approximate desired grazing rates are being obtained.

Miscellaneous forest aspects

The response of pine reproduction to grazing will be investigated to
a limited extent by comparing seedling establishment, growth, and mortality
on the 1/200-acre plots (8 grazed and 8 nongrazed in each major range).
Even though the plots-are not necessarily comparable as to initial seedling
numbers, forest stand, nor pine seed source, it is considered worthwhile to
collect the pine seedling data since little additional effort is involved.

The effect of grazing on fire hazard will be investigated at the sites
of the grazed and ungrazed (fenced) plots mentioned above. Fuel (loose
litter and living material separately ) will be collected and weighed on at
least two, 3.1' x 3.1', random plots from each of the grazed and fenced .en—
closures of at least one replication of the grazing treatments. The sampling
will be done during dry weather in late winter (February to April). lioisture
samples of each kind of fuel sampled will be collected for conversion to an
oven-dry basis. In analyzing the data, fuel reduction will be related to
degree of grazing as well as system of grazing., Fuel sampling will not be
undertaken until after the deferred-rotation system has gone through a com-
plete grazing cycle (December 1951).

Cattle treatments and comparisons

The cows will be treated uniformly except for the systems of grazing.
Initially, there will be four herds of 12 to 17 head each (depending on the
estimated grazing capacity of the ranges), and two additional herds (pro-
bably somewhat smaller in sizc) in the "overflow" ranges. The herds will
be made up of the following lines of breeding: Africander-Hereford, Brahman-
Hereford, and grade Hereford. Cattle from cach of these breceding lines will
be randomly assigned to herds and treatments., The initial assignment to
grazing treatient will be maintained as long as the cow remains in the study.

Replacements to the four herds will be from cows which have been on
the same grazing system for at least a year in the overflow ranges. Thus,
replacement heifers will always be added to the overflow herds. So far as
possible, cattle will be removed from the study only at the end of the summer
or winter season.

All herds will be fed protein supplement (cottonseed meal) at the same
rate during the winter grazing season (January through April). The rate of
feeding will be varied as necessary to maintain a thrifty condition of the
cows, beginning with two pounds per head daily and increasing to four or six
pournds daily as the season advances,
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Cattle will be weighed bi-monthly. In addition, birth dates of calves
will be recorded, and hirth weights will be obtained if feasible.

The question of optimum calving season for range herds will be investi-
gated from the individual calf records by relating preweaning geins and
development to birth date. The breeding season will be extended over a full
three months so that calves can be expected to be dropped from late February
through May. The calves will be weaned at six to eight months of age; the
early calves in November and the late calves in December.

The calves will also be involved in ansther study (Study No. 14) and
one herd in each grazing system will be creen ied.

During the first two months of the breeding season it will be necessary
to temporarily disrupt the random herd assignment of cows, and to regroup
them according to breeds into four to six groups: Africander-liercfords,
Brahman-Herefords, and two to four Hereford groups (depending on the avail-
ability of bulls), During this time the herds will be shifted periodically
among the ranges to equalizc and maintain the prescribed grazing rates, and
to minimize the chances of a breeding group being influenced appreciably by
possible differences in ranges. If it is necessary to graze two ranges with
one group of cattle, they will be shifted between the two ranges at approxi-
mately weekly intervals.

Breeding groups will be shifted to different ranges each month (or
oftener).

During the third month of the breeding season the original herds will
be re-established and the bulls will be distributed among the herds. This
seems to be the simplest procedure for extending the calving season to in-
vestigate desirable calving dates with minimum disruption of the range manage-
ment treatments. However, it may not permit positive identification of the
sires of some of the late calves.

The regrouping and shifting of cattle during the breeding season should
not invalidate the results of the study. Previous experience indicates that
appreciable differences in cattle gains between treatments are not likely to
develop before mid-summer. Furthermore, cumulative changes in grazing ca-
pacity will likely be the most pronounced treatment effect and this will be
measured in cow months,

Photographs

A photo station will be cstablished at one enclosure in each of the
major range units (12 in all) and along the interior north-south fence lines
between ranges(9in all). Locations will be selccted where recasonably full
forage use is expected. Photographs of the forage stand will be taken during
the first grazing season (at the early full leaf stage of growth) and at two-
year intervals thercafter.

A similar procedure will be followed in the "miniature ranges" where one
photo station will be established along each of the interior fences (4 in all).
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Supplementary photographs of cattle, forage, range conditions, etc.,

will be taken as seem desirable.

DATA

Following is a summary of the data to be collected periodically during
the study.
I. C(Cattle

II.

III.

A detailed grazing history will be maintained of individual
cows, herds and ranges, including dates of entry and removal from
specific ranges, amount of supplemental feeding, and any pertinent
occurrences or factors observed such as illness, accidents, etc.

Cattle will be weighed at the beginning of the wintering
period (about Januaryl) and the sumsering period (about May 1), and
at 2-month intervals throughout the year.

Calves will be weighed with the cows and also at birth and
weaning.

Forage inventories will be made at the following times:

A. Major ranges (including overflow ranges) Nos. 9 to 20 inclusive:
1/200-acre plots (8 per range): at beginning of the study and
once each year thereafter in late winter. (Forage density and
leaf size to be estimated in early summer).

B. "Miniature Ranges" (6 total): )
3.1' x 3.1' plots (10 per "range") at beginning of study (spring
1950) and annually thereafter in early winter (December or
January). (Foliage density to be estimated in early summer).

Utilization estimates:

A. Milacre plots in Major ranges (30 per range):
Summer grazed (6 ranges per year)--mid-June, late August,
late October and late December. .-
Winter grazed (6 ranges per year)--late February, late
March, and whenever a herd is removed from a winter range.

B.  1/200-acre plots in Major ranges (& per range):
Summer grazed--near end of grazing season (December).
Winter grazed--near end of grazing season (March or April).

C. Small plots in "Miniature ranges" (10 per range):
Rotation "ranges"--grazed "early": Monthly from May to August,
Rotation "ranges'"--grazed "late": Monthly from September to
December.
Continuous "ranges": Monthly from May to December.
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IV, Photographs:

Photo stations will be photographed at two-year intervals (in
early summer) and at such other times as seems desirable.

STATUS

411 ranges have been installed, and the ranges were grazed according
to plan during the winter period beginning in January 1950.

A1l enclosures and associated plots were established and inventoried
prior to January in the eight ranges of Rep. 1 and Rep. 2, and half of them
in the overflow ranges. The latter will be completed in the spring of 1950.

The utilization plots (milacre) will be established early in the
summer grazing season of 1950.

DURATION

The range treatments will run at least four years and preferably six
years. The deferred-rotation system will have gone through two grazing
cycles by December 1953, The results by that time will indicate whether
continuation in the original form is desirable.

ANALYSIS

Within the limits of practicability, the study has been designed to
permit the application of statistical techniques as an aid in the interpre~
tation of the results, The relatively simple analysis of variance procedure
will be employed in most cases. The analyses outlined on the following pages
are based on two replications, It may be possible to include the results of
the overflow ranges as a third replication for some comparisons.

Some obscrvational data obtained from the study, such as the approxi-
mate supplemental winter fced .requirements of the cows, will not be suitable
for statistical treatment, and must be interpreted and evaluated according
to previous research experience and the Jjudgement of the investigators.

The analyses presented have been suggestéd by Dr. H. L. Lucas, N. C.
State College, Department of Experimental Statistics.
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I. (Cattle phases

In evaluating the two systems of grazing, grazing capacity will be
measured by cow days of grazing per acre, and forage quality by gain per head.
Winter and summer seasons (or portions thereof) will be analyzed separately.
Gain per head will be calculated from the cows remaining on each range for the
entire season under consideration. If there are appreciable differences in
calving percentage between herds, gains of dry cows and cows with calves can
be analyzed separately. To provide a uniform basis of comparing grazing
capacity in case forage stands differ initially between ranges, surface acres
can be converted to "forage acres" by adjusting for the initial density and
height of cane in accordance with the relationships worked out in Subproject
12 (at Tidewater Station).

The following analysis will apply to individual cow data such as gain
per head (shown for 4 years and 2 replications):
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# Where n = the number of cow records used.

Due to verying numbers of cattle in the.3 breeds from year to year, the
method of "unweighted means" (Snedecor, 4th Ed., P. 287, 294) will probably be
used for the above analysis.

Portions of this analysis can be used for testing separate parts of the
experiment. For example, the following will apply for comparing average gains

per head of the three breeds (for one year or the average of two or more years):
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* Pooling of these interactions for an error term for testing breeds
will probably be justified.

Similarly, for testing treatment differences on the basis of herd per-
formance (cow days of grazing per acre, gain per acre, etc,) the following will
apply (for 4 years and 2 reps.s)e
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(In case the data from the overflow ranges is suitable for a third
replication, the degrees of freedom for R x T will be increased to 2, and
YxRand Y x T x R to 6 each). " ¥

From past experience, marked differences in calving percentages arc
not anticipated in this study. If apparent differences should develop they
can be tested with the above analyses. Percentages will be transformed to
angles (arc-sin transformation) before analyzing.

The performance of the calves, including the effect of breeds and birth
dates, will be evaluated in the analysis of creep feeding in Study No. 14.

II. Forage phases

Forage responses will be evaluated in terms of measureble indicators
of plant vigor and productivity such as number and size of new stems or total
stems, number and size of leaves, or simply foliage "density". The final
results of Subproject 12 (at Tidewater Station) will probably provide a basis
for computing o single index of productivity from a combination of such
indexes.

data

Forage/from the major renges and the "miniature ranges" will be

analyzed separately.
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Major ranges

The major ranges provide essentially three treatments from the stand-
point of forage response: continuous summer grazing, continuous winter
grazing, and rotational winter-summer grazing. But for any one year the
rotation treatment brecaks down into two treatments: currently grazed and
currently protected. Therefore, the plot data can be analyzed on the basis
of four treatments, rotation ranges being scparated according to the year
they were first grazed (1950 or 1951).

Milacre-plot data can be averaged for each range and anelyzed as follows
(for L years):
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To investigate the proper degree of utilization without resorting to
highly complicated curvilinear analysis, forage response (indexes of vigor
and productivity) will first' be plotted agzinst degree of utilization (at the
latest critical date indicated in Subproject 12). From an inspection of the
plotted data, the indicated maximum acceptable degree of utilization will be
approximated for each range. The preceding analysis can then be applied to
these approximated values to test the hypothesis that proper utilization
varies between grazing treatments.

The 1/200-acre-plot data will provide a nongrazed comparison as well
as an additional (though less intensive) evaluation of the treatments already
discussed.

An appropriate analysis on an individual plot basis is as follows (for
one year):
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Covariance can be applied to the above analysis if adjustment for
initial values, or for degree of utilization, is desired. The effect of tree
canopy on forage values can also be evaluated with the covariance procedure.

Analyzing differences between grazed and ungrazed plots at each plot
"site" (four in each range) offers a simpler approach which may prove to be
adequate for some comparisons. The analysis would be as follows (for one
year and two replications):

Source d.f.
Replications (R). . . . . .. . .1
Treatment (T) . . . . v v o .. .3
RXT 5 o oo ows s 0865 % s 2B
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Total 31

"ifiniature ranges!

Although only two grazing systems are being compared on the %-acre
ranges, essentially three conditions (or "treatments") will exist at any one
time due to the deferred-rotation management .

Since the forage stand and degree of utilization are expected to be
reasonably uniform within the Uranges", forage responses on the small plots
can probably be analyzed on the basis of range means. The following analysis
is appl)‘opriate for one year (on current values or difference from initial
values):
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For four years the analysis would be
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In case there is considerable variability in forage response which
appears to be related to measurable factors such as degree of utilization, or
cane size, regression techniques will be used to evaluate the relationships
on an individual plot basis.
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III. Forest phases

The analysis outlined for forage evaluations on the 1/200-acre plots
will also apply to fuel and seedling data, although for the latter, some
adjustments will need to be made for unequal subclass numbers which will
oceur.

In evaluating pine seedling establishment; only the sites having a
seed source will be studied.

Comparisons of seedling growth rates will be made only on sites having
seedlings in both grazed and fenced plots.

ASSIGNMENT

Under the general direction of I, H. Hostetler, E. U, Dillard will be
responsible for all cattle management phases including the supervision of the
herdsman in handling the cattle and making cattle records.

The forage and forestry phases will be under the general direction of
R. D. McCulley, and the technical supervision of W, O, Shepherd, Ralph H.
Hughes will be responsible for the field work pertaining to the collection
of forage and forest data.

The Statistics Department of N. C. State College will cooperate in the
analysis of all phases of the data.

- Iyl
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Figure 2.--Diagram of the "miniature ranges" located in Ranges 13 and A7,

and treatment assignments.

Deferred-rotation = grazing use rotated between early summer (iay 1 to
August 15) and late sumuer (August 15 through December)
on alternate years:

(&) grazed early in 1950-52 and late in 1951-53;

(B) grazed late in 1950-52 and early in 1951-53.

= gr

Continuous azed continuously from kay to December every year.
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I
North Caroling State Gollege of Agrieulture and Engineering il
of the
Hnisrersity of North arnlina
Raleigh

February 22, 1950

SCHOOL OF AGRICULTURE AND FORESTRY DEPARTMENT OF ANIMAL INDUSTRY

AGRICULTURAL EXPERIMENT STATION
AGRICULTURAL EXTENSION SERVICE
RESIDENT TEACHING

Dr. D. W. Colvard
Campus

Deer Dr. Colvard:

In the lease for land in Tyrrell County which we
are using in our forest grazing work we are supposed to furnish
the Richmond Cedar Works with a report of progress. I am sending
a copy of this rei)ort to Mr. 0. B. Hayes, president of the
Richmond Cedar Works and thought you would be interested in
a8 copy.

Ve ‘truly yours,

//mm-/

E. H. Hostetler
Professor and Head
Animal Husbandry Section



Raleigh, North Carolina

21 February 1950

MEMORARDUM TO PROFESSOR E. H. HOCTETLER:

Reference - Letter of 0. B, Hayes

Work wes started on the Frying Pan Fxperiment Renge about Nov. 15, 1948.
The first job undertaken was to mske 2 forage and timber survey at quarter mile
intervals over the two mile square lying in the southeest corner formed by the
junction of the Frying Psn road and Highwey No. 94. The interior quarter of this
tract wae found by this and earlier reconnaisssnce to be & cypress swamp and un-
fit for grazing research.

Fencing opereatione were sterted about Dec. 1, 1948 snd at the present time
something over twenty miles of fences have been constructed. It has been possible
to usge trees for fence posts to & very large extent. When this is done board strips
ere first put on the trees snd then the wire stapled to the strip. Approximately
1500 fence posts znd near 3000 pieces of reject handle stoek (used as soresders be-
tween fence posts or trees) have been purchased.

A tool shed approximately 8 x 8 feet, a feed house & x 16 ft. with scele shed
of same size attached, & feed house 8 x 12 ft. and several pens for holding and sepe-
reting cettle have been built at the site. 4 lane approximstely 150 ft. in width has
been fenced off along the Frying Pen road, slong Highway 94 &nd along the old logging
road near the southern boundary of the tract. These &ress were grazed rather heavily
in 1949 to help in fire control for the area. At the present time nine (9) ranges
aversging about 70-acres in size heve been fenced and eight (8) more surveyed pre-
paratory to fencing.

The first cattle (36 in number) were moved to the area Jan. 25, 1949. These
were &ll cows and celved on the ranges in eerly 1949. In addition to the first group
of cows another group of epproximately 45 cows and 25 celves wes moved to the arexz
the latter part of July. Reins were rather frequent from shortly after the first cows
were moved to Tyrrell County on through 1949 and while the cows did fairly well the
celves were not as large &t weening time (November) es we had hoped for. It wae not
unusuel during & lerge part of the year for water to be standing over most of the aress
fenced. The drainage canals were practically full the year long. According to resi-
dents of the area the yeer 1949 wes much wetter then ususl. We certeinly hope the
others aren't as wet.

An investigetion'of the possibility for estazblishing strips of improved pasture
for firebreaks was sterted in 1949. Pour different grass species and four legumees were
seeded in March on plots prepared by disking, or buming, or dieking after burning.
Eerly stends of all species were feirly good, but heavy raine flooded the site during
the summer and killed meet of the young pasture plents. The plonte that survived the

- flooding, however, are doing well &s of February 1950. We expect to put in another
trial this spring, on the assumption that last summer was unusuelly unfevorable.

During the year we have had cattle at the range two cows and a bull heve died
of unknown causes, one cow died of impaction of the rumen #nd two cows zre reported
missing eince August 1949. Two calves were found dead in early 1949 that had ap-
perently died at birth or shortly thereafter. One calf (born vesk) hes died thue
far in 1950. This number of losses exceeds that we had suffered in earlier forest
grezing elsewhere, but mey have been due, st least in part, to 1949 being an ex-
tremely wet year st this location.



Memo. to Profescor E, H. Hostetler - 21 Februsry 1950

4 grazing experiment, involving eight forest ranges (about 70 acres eazch)
vas begun in Jan. 1950. This study is expected to yield the following informetions

1. CGrazing capacity of this type of renge under two
systeme of management.

2+ Supplemental feed requirements of cows wintered
on forest range.

3. Productivity of range herds in terms of seleable
calves,

Supplemental data will be obtained ong
&. Fuel reduction by grazing.

b. Effects of grazing in pine seedling establishment
and growth.

¢. Relationships between timber stand and forage
production.

Future plans:

Plens ere being made, and eight (8) additionzl renges are being fenced,
for starting etudies in November 1950 on problems of wintering calves and yesrling
cattle on range,

E. U. Dillard
Lssistant Professor
inimal Husbandry



19 December 1949

MEHORANDUM TO: Prof. Z. H. Hostetler, Head
Animal Husbandry Section

In reviewing soms of our projects with Associate Director
Cwmmings, it appears that the working plans for Purnell project
P1lL are quite well worked out but that the subprojects which have
been completed or discontinued are still included in the work
plans to the extent that it is quite difficult to understand just
what projects are active and what bLhe plans for the next year

" inelude, With this in mind I would like to suggest that those
concerned with the project consider rewriting the working plans
to include only the work which is now active and which will be
active in the immediate future. This can probably be done without
a great deal ‘of effort since apparently the workers have given
considerable thought to the matter.

D. W. Colvard, Head
Department of Animal Industry
DWC:ho



North CQarolina State Unllege of Agriculture and Engineering

of the
Hrnigersity of North Carolivna
SCHOOL OF y OFFICE OF DEAN AND DIRECTOR
AGRICULTURAL AND FORESTRY
RESEARCH EXTENSION
RESIDENT TEACHING
AGRICULTURAL EXPERIMENT STATION November 16, 1949

MEMORANDUM TO: D. W. Colvard

In reviéwing the material which you supplied me relative to project
analysis and working plans for Purnell project P-14, I should like to suggest
that the complete project outline be reviewed and a revised proposal prepared
for submission to the Office of Experiment Stations. I understand from our
conversation that Dr. Shepherd is on the West Coast at the present time and
that this will need to await his return. I understand that the plans are in
good shape and that & revision of the outline should be a relatively simple
matter. However, I believe that we need to prepare this revision in order
to clarify the records in this office and the Office of Experiment Stations
in Weshingtone I am transmitting the copy of the working plans for 1948
studies to the Office of Experiment Stations and would appreciate your
supplying me with another copy if available.

Sincerely yours,
)

Re We Cummings
Associate Director



29 October 1949

Dr., R. W, Cammings

Associate Director

N. C. Agricultural Experiment Station
Campus

Dear Dr. Cummings:

You will find enclosed a copy of "First Supplement to the
Project Analysis and Working Plans for Studies in the Coastal
Plain of North Carolina, Second Revision, March 1945." This
supplement was prepared in October, 1947, and gives the status of
the work under several of the subprojects of Purnell Project 1k,
Bbtilization of Reeds in Forast Grazing," referred to in Dr. Elting's
letter of September 23. In answering. the guestions which Dr,
Elting raised, it is correct that some of the work formerly cone
ducted under Subproject 2 is now being carried out under Subproject 6.

On Subproject 7, "Relative CGrazing Values and Mutritive Proper-
ties of Forage," samples have been sent to N. R, Ellis of the Bureau
of Animal -Industry for carbohydrate analysis, The field work has
been completed, but there remains some laboratory analyses and final
summaries which will be completed during this winter.

Subpro ject 8, "Development of Beef Cattle Especially Adapted
to the Coastal Plain Region of North Carolina," is active and you
will find enclosed a statement of the breeding plans for the year
1949-50, Subprojects 11 and 12 are now active at the Flymcuth Station and
at the Frying Pan area, Tyrrell County,
Sincerely yours,

D. W, Colvard, Head
Department of Animal Industry
DWCzho
" Encls,
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North Carolina
Sh6-ail? - P1h

The Breeding plans for the year 1949-50,

Inter se matings will be contimied within the Brahman-Hereford
and Africander-Herford crossbred groups. A bull from the inbred line
being developed from the Africander-Angus crossbred foundation at
Jenerette may be used in the Africander crossbred group during the
1950 breeding season.

During the 1949 breeding season a part of the grade Hereford
cows were bred artifically with semen of Romo Sinuano bulls in
Colombia, S,A., Those not so bred and those failing to settle were
exposed to pasture service to a Brahman bull., One Romo Simuano x
grade Hereford heifer calf was dropped in June. About 12 calves of
this breeding are expected in the 1950 calf crop.

One Africander-Hereford F, bull calf and one Brahman-Hereford
first cross bull calf will be fes for 6 months in comparison with
purebred Hereford bull calves in the bull testing program at Raleigh
during the winter of 1949-50, If a suitable bull calf is available
from the herd at Jenerette, he will be fed with this group. These
bulls may be future herd sires within their own breeding groups.

A study has been made of the accumulated data., Briefly, the
crossbred groups have given feedlot and reproductive performance
superior to that of grade Herefords. The grade Hereford steers have
graded higher than the crossbred groups both as feeders and slaughter
cattle, but differences in carcass value are not evident,

10/11/49
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FOREWORD

The first copy of the project analysis and working plans
was written in the winter of 1941-42, and revised June 20, 1942.
Three of the subprojects outlined in the revised copy have now
been completed or closed out, To fulfill all the general aims of
the working plan, en up-to-date revision is needed. The wain purpose
of this revision is to outline new subprojects to be started in the
Coastal Plain, and to bring up-to-date the status of each subproject
outlined in the revised copy of June 20, 1942.

Althoush the project analysis covers all phases of beef cattle
production and grezing in the Coastal Plain, the working plans are
limited mainly to the forestry grazing phases for which special
appropriations for their study were made in 1940, Other phases of
beef cattle production, including other types of grazing, in the
Coestal Plein are considered in other working plans and projects of
the North Cerolina Agricultural Experiment Station. The reader,
therefore, should not gain the idea that other important phases of
cattle production and grazing in the Coastal Plain are being
neglected.

This project analysis and outline of working plans has proved
to be invaluable on the forcstry grazing project. It has proved
especially valueble because of the large number of agencies cooperating.
General eims of the project analysis and working plans have been, and
are, as follows:

2 1S To provide a thorough understandinz of the problems of
forest grazing in the Coastal Plain and their importance
and scope.

2e To insure a thorough-zoing attack on the problenss.

S To guide the execution of the work and insure that
pertinent data are collected regardless of chenge in
personncl or change in viewpoint of existing personncl.

4. To inform station directors, chiefs, and heads of divi-
sions of methods of sttack and how the work is being done.

Se To serve as a schedule for the preperation of reports
and publications,

It is proposcd that the working plans be rigid enouzh to
insure that thc original intent is attecined, yet general and flexible
enougli to permit necessary revision and the investigation of
"sidelight" problems. As the work progrecsses and more information is
obtained, it will be neccssery to mekc ccertain changes in technique,




but no changes should be made before secing whether such changes can

be incorporated successfully without endangering the primary objectives
of the studies. Mlinor changes may be approved by the project leaders
who are responsible for the technical phases of the studies, but

any necessery major changes should be approved also by station directors,
chiefs, and heads of divisions of the various cooperating agencies.

All changes should be in the form of written supplements.

The subprojects herein outlined have been reviewed by repre-
sentatives of all cooperating egencies and general approval obtained.
Professors Gertrude li. Cox, R. E. Comstock, and J. A. Rigney of the
Statistical Section of the North Carolina Stote College have kindly
considered and heve approved all subprojects from the statistical
point of view and have suggested amd written out the analyses
prescnted.

As certain of. these subprojccts arc complected working plans
will be developed for others.

J. E. Foster and H. H. Biswell
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TEHE ROLE OF FOREST GRAZING

IN BEEF¥ CATTLE PRODUCTION

THE SOUTHEASTERN UNITED STATES

PROJECT ANALYSIS AND WORKING PLANS

FOR STUDIES IN THE COASTAL PLAIN OF NORTH CAROLINA

SECOID REVISION, March 1945
By

J. E. Foster end E. H. Biswelly

INTRODUCTION

Experimental work and general observations, as well as the
experiences of many stockmen, indicate that cattle raising and
timber production fit very well together on many forest areas in
the southeastern United States. This is the case on cutover
lands, perticularly, where the raising of beef cattle furnishes
some annuel income to the farmer while the trees are growing to
merchantable size; furthermore, the grazing affords protection
to the trees through reducing the forest fire hazard. Some studies
started in 1940 in the Coastal Plain were primarily to determine
how timber production and cattle grazing can be most satisfeactorily
fitted together. The development of improved practices and the
proper correlation of the grazing of forest lands with that of
tame pcstures, field crops, and feeds, together with improved
livestock management, cfford a possibility of deriving greater

_];/ J. E. Foster, North Carolina Experiment Station and Bureau
of Animal Industry, U. S. Department of Agriculture; H. H. Biswell,
Appzlachian Forest Experiment Station, Forest Service, U. S. De-
partment of Agriculture.




returns from these lands than from the growing of timber alone
or the production of beef alone.

The studies are located in the Coastal Plain of both
North Carolina and Georgia and are conducted by state and federal
agencies cooperating. Thé analysis and working plans presented
here are for the experiments in North Carolina and are based
largely on conditions and practices in this area.

Many forest areas in the southeastern states have been
heavily cut during the war and the acreage of cutover land to
be managed and regrown to timber is still increasing. Therefore,
the results from these studies will apply to a still larger
acreage than at present.

CONDITTIONS AND PRACTICES IN FOREST RANGE MANAGEMENT

IN THE COASTAL PLAIN OF NORTH CAROLINA

The statements in this section are based largely, but
not all together, on a survey of forest grazing in the Coastal
Plain of North Carolina, in the fall and winter of 1940-41,
prinarily to learn more specifically about present methods of
handling beef cattle herds and forest grazing lands in this area.
Also, to find the results obtained by operators, and to discuss
with them their experiences and chief probleus in raising cattle
and growing trees on the same land. The results of this survey
are presented in more detail in bulletin form (3).

General Description of the Coastal Plain of North Carolina

The Coastal Plain of nearly 15 million acres includes
44 counties in the eastern part of the state. It is primarily
a forest and farm region, with forest lands comprising 64 per cemt
of the unit(1l, 12). The eastern one-third, commonly called the
Tidewater Section, is a low, level, poorly drained area
characterized by extensive swamps and sluggish rivers. The
other portion, the western Coastal Plain, with a gently rolling
topography, is well drained, but, because none of the slopes
are very steep, soil erosion generally is not a serious problem.
The five main forest types in the Coastal Flain and the approxi-
mate percentage of each are the loblolly pine-hardwood, 43 per
cent; bottom land hardwood, 22 per cent; pond pine-hardwood,
21 per cent; longleaf pine, 8 per cent; and upland hardwood,
6 per cent. liany forests have an undesirable, almost impenetrable




brushy undergrowth, and therefore are not well suited to grazing.
The main brush species here are gallberries (Ilex spp.), waxmyrtles
(Myrica spp.), bays (Magnolie virginiena, P:ors:a pubescens, and
Gordonia lasianthus), huckleberries (Vecciniva spp.), laurels
(Kalmia spp.), and species of Smilax (Smilax spp.).

Agriculture is the leading industry in the Coastal Plain,
with the important cash crops consisting of tobacco, cotton, corn,
peanuts, and potatoes. The acreage of certain of these has decreased
in the past few years and that of small grains, hays, and tame
pastures has increased. This change has favored cattle production.

Forage S

The forage availeble for grazing in the forest areas of the
Coastal Plain of North Carolina can be classed in five generalized
types on the basis of the most abundant palatable plants present.
The generalized types and the approximate percentage of each are
the reed or switch cane, 30 per cent; woodsgrass, 30 per cent;
broomsedge, 25 per cent; wiregrass, 14 per cent; and marshgrass,

1 per cent. In some places, of course, it is difficult to classify
the forage on this basis because the dominant species of two or
more types way be present in about equal abundance. Except for the
marshgrass type, the various forage types are almost wholly in
wooded areas.

As far as cattle grazing is concerned; the reed or switch cane
type is the most importaht and most extensively used. Also, the
possibilities for expanding forest grazing in the Coastal Plain appear
to be greatest in this type because there are large areas of it not
being grazed at present. Areas of reeds apparently have been greatly
reduced in size in the past because of overgrazing and fires (19).
Proper menagement of reed areas for sustained forage yield is a
problem needing considerable study. The comparative amounts of gra-
zing furnished by the different forage types in 1940-41 when the
survey was made were approximately as follows: reed, 46 per cent;
woodsgrass, 18 per cent; broomsedge, 33 per cent; wiregrass, 2 per
cent; and marshgrass, 1 per cent. The reed type is suitable for
grazing practically all of the year, whereas the woodsgrass, broom-
sedge, and wiregrass types are good for only spring and early summer
grazing, and the marshgrass type mainly for winter. While some of
these can not be used very long each year, they usually furnish
grazing at a time when other feeds are scarce and for this reason
are more importent than the length of their use indicates.

Some of the main forage species in the different types are
as follows: reed type -- reed (Arundinaria tecta) and Panic grasses
(Panicum spp.); woodsgrass type -- bluestems (Andropogon spp.),




Panic grasses, and sedges (Carex spp.); broomsedge type -- yellow~
sedge bluesten (Andropogon virginicus), and other bluestems;
wiregrass type -- threeawn (Ar ia 5pp.), munly grasses
(Muhlenbergia spp.), and dropseeds (Sporoholnsspp.); marshgrass

type -- rushes (Juncus spp.) and salt-tolerant grasses.

Browse Plants and Poisonous Plants

Several vines, shrubs, and trees in the Coastal Plain furnish
‘some browse, although none are exceptionally good. However, thesc
supply feed mainly in winter and early spring when herbaceous forage
is scarce. Vines commo: "y browsed are honeysuckles (Lonicera sSpp.)
and laurel greenbriar or smilax, chiefly during the winter. Among
shrubs taken to some extent are myrtle dahoon (Ilex cassine var.
myrtifolia), American cyrilla (Cyrilla racemiflora), summersweet
clethra (Clethra alnifolia), common sweetleaf (Symplocos tinctoria),
and tall gallberry (Ilex coriacea) meinly during the winter, Of
the trees, bays are browsed some during the winter and the gums
(Liguidambar styraciflua and Nyssa sylvatica), sourwood (Oxydendrum
arboreum), and a few others during early spring. Ordinarily
pine trees are not browsed appreciably.

Poisonous plants are responsible for the death of many
livestock every year. Some of the more common species of poisonous
plants include: Carolina jessamine (Gelsemium sempervirens),
lambkill kalmia or wicky (Kalmia angustifolia), and crow-poison
(Amianthium muscaetoxicum). In 1943 the North Carolina Agri-
cultural Experiment Station published a bulletin (17) on some
stock-poisoning plants of North Carolina, but further studies are
needed in the Coastal Plain to determine when'and in what
abundance they cause trouble, and more about what can be done to
control them. ;

Status of Beef Cattle’ Industry

Interest in raising beef cattle in the Coastal Plain of
North Carolina has increased markedly in recent years as indicated
by the increase in number of herds; number of cattle, and
© Jimprovement in beef type. From 1938 to 1940, for example, the
number of herds and cattle nearly doubled, and the number of
purebred bulls more than trebled. There has been a somewhat
similar expansion in cattle numbers in the Coastal Plain throughout
the South ‘and Southeast, amounting to an increase of about 20
per cent in the pest 5 years!(10). In view of this rapid expansion,
the forestry grazing studies should be of considerable value in
"helping guide the forest and beef cattle programs of many land owners




The chief

10.
13

12.

factors contributing to the increased interest are:

Reduction in cash crop acreages.

Increased farm diversification and the realization
that an added source of income can be derived from
beef cattle by utilizing native forage, and roughage
that may otherwise go to waste.

More emphasis placed on soil conservation.

The need of manure in maintaining soil fertility on
the ‘farm.

Increase in amount and quality of tame permanent pastures
Increase in producti‘on of feed crops.
Farm labor difficulties.

Relative prices received for beef cattle; feed crops,
and cash crops.

Increased local demand for beef cattle and beef cattle
products and improvement in local marketing facilitiesi

Increase in 4-H Clubs and other extension work.

Use of trench silos.
Increased demand for beef and hides during the war
period. .

Hereford breeding by far predominates in the Coastal Plain,
although all of the more common breeds are represented. The
quality of cattle varies from native to purebreds, but a majority
of the farmers seem to realize the value of good animals and are
trying to get those best suited to their conditions. The herds
vary in size from a few animels up to about 1,000 head.

An average eiample of year-round management is approximately

as follows:

April 15 to November 15: ° Ranging in forests and on pastures.

November 15 to January 15: Gleaning corn stalks and soybean

or velvet bean fields.



Jenuary 15 to April 15: Grazing on one or more of the
following: xye, o2ts, barley,
whett, crimson clover, Italian
rye grass, vetch, -

November 15 to A'pril 15 Gleanings and grazing supplemented
. “when necessary with some of the
following feeds: Peanut straw,
soybean hay, lespedeza hay, corn
stover, grass hay, silage, cotton-
seed hulls, corn, cottonseed meal,
and soybean meal.

Systems of management vary from ranging cattle on forest
areas throughout the year to keeping them entirely on tame permanent
pastures and cultivated crops. Based on the survey, forest ranges
account for 29 per cent of the year-long sustenance of the animals;
tame permenent pastures, 29 per cent; maintenance feeds, 18 per
cent; corn stalks, etc., 11 per cent; and small grains, fattening
feeds, and summer annuels the remainder. Usually: all.of these
different sources of feed fit well into, a year~long program of
menagement. In a few cases farmers have cattle primarily because
they have an abundance of wild. native forage, but even these generally
rely on other sources of feeds for certain seasons of the year. On
»some farms there is little native forage and this is used only as
a supplement to improved permanent and annual pastures.

Twenty-eight per cent of the stockmen finish out some steers,
either of their own raising or additional ones purchased. An in-
creasing number of breeders are marketing their cattle chiefly as
weaned calves, feeling that it is more profitable to ‘keep larger
cow herds and thus sell more calves. This being the case, many beef
producers are interested in how to produce the most profitable
weaned calves and desire information on the value of supplemental
feeding. A study on creep feeding has just been completed and a
bulletin covering the results is in preparation. :

Less than half of the farmers give their cattle mineral supple-
ments other than salt, Most of those using calcium-and phosphorus
supplements state that they obtain marked improvements through their
use, as indicated by more thrifty condition. Some think that other
mineral deficiencies exist in certain localities and a few are now
adding iron, copper, and cobalt to the mineral mixtures. Exploratory
studies being'made on this project indicate that certain of these
minerals as supplements improve both the percentage calf crop and
the general condition of the animals. Without the supplements,
blood analyses showed the hemoglobin content to be low during some
seasons of the year. More information and research is needed on




the extent and severity of mineral deficiencies and on methods of
correcting them. (In the studies here outlined all groups of

cattle, except those in subproject No. 4, will have free access

to & mineral mixture composed of calcium, phosphorus, salt, iron,
copper, and cobalt. Because there is very little information
available for this area regarding mineral deficiencies it is thought
advisable to keep this mixture before the animals as a safety measure.)

Tame Permanent Pastures

Tame permanent pastures are an important source of grazing
in the Coastal Plain. As stated previously, the survey in 1940-41
showed them to furnish 29 per cent of the year-long sustenance of
the animals. The extent of their use is also increasing. This
is brought out by the fact that epproximately 56 per cent of them
were seceded between 1937 and 1941 and ot that time there was a
considerably larger acreage of planned seeding. Many forest ranges
will be used to a greater extent for late fall, winter, and early
spring grazing when tame permanent pastures are developed for
summer use. At present, lespedeza is the most extensively used
pasture plant, furnishing grazing from about the first of June to
the first of November. Other important pasture plants are bermuda
grass, red top, Dallis grass, blue grass, and white clover. A few
open forest areas have been planted to tame pasture grasses.

Tests carried on 2t the Blackland Branch Station during the
past four summers show lespedeza pastures to furnish good grazing
during late summer(7). Calves grazed on forest range up until
about August 1 and then on lespedeza pasture until weaned about the
middle of Novenber averaged 415 pounds in weight whereas those
grazed all suwmmer on native range weighed 388 pounds. However, for
one swrmer the calves that grazed all season on native range out-
weighed those grazed in late summer on lespedeza pasture., This was
because the lespedeza pasture was very poor due to severe drought.
As a result of the studies extending over four seasons, it wes
concluded that the use of lespedeza pastures for late swmer grazing
should be encoursged.

LITERATURE COVERING EXPERIMENTAL WORK ON FOREST GRAZING

IN THE SOUTHEASTERN UNITED STATES

Studies of grazing and beef cattle production in the reed
or switch cane forage type have been carried on at the Blackland
Branch Station in eastern North Carolina for the past 18 years
by state agencies, and state and federal agencies cooperating.




Some of the results are reported in publications by Foster, Hostetler,
and Case (13) and Hostetler, Foster, and Hankins (16). These studies
had to do with beef cattle production in general in the reed forage
type, and with the production and quality of meat of native yearling
cattle compared with grade yearlings. Reeds were used for about

8 months each year, from about the first of May to the first of
January, and represented only 9 per cent of the total cost of keeping
a cow through the year. The calves were dropped in February, March,
and April, and were also on reed pastures until weaned about No#-
vember 15. At this time they usually weighed between 350 and 400
pounds. The winter feed cost represented an average of 85 per cent
of the total cost of weaned calves.

The calves and yearlings usually made satisfactory gains on
the native forage from the time they were turned on the pastures
until about the first of August when the rate of gains for the re-
mainder of the season dropped to less than half. The pastures were
stocked at an average rate of about 2 acres per animal unit for each
season. However, an unpublished analysis made of the rate of
stocking of the pastures for 11 years indicates that this rate of
stocking (average of 2.1 acres per animal for ll-year period) was
too high for sustained yield. At the end of 11 years many of the
reeds werc killed by heavy grazing and some of the pastures had
decreased to about half in grazing capacity. General observations
showed that most of the decrease occurred just previous to 1941
when the weather was drier than usual.

The experiments comparing the cost of producing grade versus
native cattle showed that the gains of the former were about $1.31
per cwt. cheaper. Uikhen the cattle were on reed pastures during the
sumer the calves from the grade animals gained 0.14 pounds more
per head daily than those from the native eattle and weighed 53
pounds more when weaned in November.

The results of a forest grazing survey in Louisianasare
reported by Campbell and Rhodes (9), and a survey in the Coastal
Plain of Georgia are reported by Biswell, Southwell, Stevenson, and
Shepherd (4). Forest lands in Louisiana and Georgia contribute
a large percentage of the yearlong sustenance of beef cattle in
both of these states. However, the calf crops are generally low,
ranging from about 30 per cent to 85 per cent, and many farmers
are not getting as good returns from their cow herds as they should.
There are several problems in forest range grazing and beef cattle
managenent on which more information is needed, the chief of which
are: 1, development of practices that will result in more profitable
use of the forest range each year and thereby reduce the wintering
costs; 2, correlation of improved permanent pastures and forest




ranges; 3, fire hazard reduction, and development of improved
practices in prescribed burning to improve the forage for grazing;
4, determination of the grazing capacity of different types of
forest range for sustained yield, and the effect of different
intensities of grazing on tree reproduction and growth and on cattle
gains; and 5, the kinds and extent of any wmineral deficiencies and
means, costs, and values of correcting them.

Studies by Biswell et al. in the Coastal Plain of Georgia (5),
and by Biswell et al. in the Coastal Plain of North Carolina (6)
show that the native forage is deficient in protein, calcium, and
phosphorus during the winter months. ‘/hen cattle are on range during
the winter they need protein supplements to meke up for this deficiency.
Mineral supplements are needed year-iong.

Studies on the digestibility of reeds by Blackmon (8) showed
that the digestible nutrients furnished to cattle that are grazing
good reeds in June ranges from 52.2 to 57.6 pounds per 100 pounds
of - reeds consumed on a moisture free basis, averaging 55.05 for .
four sets of data. On a green weight basis, this places the T.D.N.
value at 12.42 pounds per hundred-weight. This means that the
T.D.N. of reeds compares very favorably with that of other green
feeds.

Waehlenberg, Greene, and Recd (18), working in Mississippi,
report the effccts of four land treatuents -- burned pasturc, un-
burned pasture, burncd ungrazed, and unburned ungrazed -- on the
use of longleaf pine land for cattle grazing as well as for timber
production. They found that annual winter burnin: of uncontrolled
intensity retardcd the growth of longleaf pinec sapling trces by
about one-fifth in diametcer and onc-fourth in height during a
5-year period. The survival of secdlings after 10 ycars following
a good sced crop, was 43 por cent on the unburned, ungrazed arca
as against not over 5 per cent for any onc of thc other threc land
treatments. Howcver, beccause of the brown spot necdle disease,
none of the trcatments were successful in bringing new longlcaf
pine scedlings out of the srass stage. During this time both the
growth and cone production of older trecs apparcntly was little
effected.

Annual winter burning of uncontrolled intcnsity in the
"wiregrass™ typc maintained more favorable composition, quality,
and queéntity of forage then did exclusion of fires. This was
reflected in the greater scasonal gains in weizht of cattle on the
burned area. The authors concluded that while annual winter fires
of uncontrolled intensity improved thc forage conditions for cattlc,
the results indicete that successful regencration of longleaf pine
may depend upon some system of periodic coptrolled burning rather
than the extromes of annual fires of uncontrolled intensity or fire



exclusion, both found by this study to be unsatisfactory. Burning

and grazing did not result in serious soil degradation. The
burned-over soils exhibited slightly favorable chemical characteristics
and unfavorable physical characteristics in comparison with un-

burned soils, although none of these changes appearcd to be of ‘any
practical significance. Thec net effcct on plant growth of these

soil changes was not measured.

Animal nutrition studies by Becker, Neal, and Shealy (1, 2)
in Florida show that &animals on open range may be in poor condition
because of mineral deficiencies in thc native farage and that by
supplying proper minerals their condition may be improved.

Wahlenberg, Greene, and Reed (18) present a rather thorough

rcview of world literature pertaining to forest grazing and burning
in other places.

FOREST RANGE GRAZING PROBLEMS

lMany problems and questions about effective forest range
grazing necd research, as was revealed by: 1, farmers interviewed
in a survey; 2, experimental work already done in this area;
3, general observations; 4, discussions .ith persons intercsted
in land-use problems; and 5, literature on this subject. The chief
of these problems arc:

1 To determine the sustained grazing capacity of the
different types of forest range, especially the reed
or switch cane type which seems to be very sensitive
to heavy grazing.

2. To determine the effeccts of different degrees, seasoms,
and sybtems of grazing on the forage and on cattle
gains, and on tree reproduction and growth.

‘Ble To determine the value of grazing in reducing the forest
© fire hazard. -

4. To determine the value of supplementary feeding of
differcnt classes of animals on the forest range at
different seasons of the year, including different planes
of nutrition, and of providing supplemental pastures
‘for late summer grazing. Also, studies are needed to
determine the practicability of finishing yearling steers
completely or partially on-forest range.
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5. To detemmine the need for mineral supplements of
different kinds on forest ranges and the value of
correcting any deficiencics.

6. To determmine the effect of having the cows breed
cither earlier or later than in the present practice,
and the effect upon beef production of breeding
heifers to calve the first time as two-year-olds
as compared to calving the first time as three-year-
olds.

7 To determmine more fully the kinds of poisonous plants,
their distribution, abundance, poisonous properties,
cffect on beef production, method of control, and
economic importance on the forest range.

Obviously a research program can not effectively cover all
these at any one time, or perhaps all the different phases of a
single problem. Therefore, it is neccessary to select the problems
of greatest importance and first tackle those phases which it is
thought willi yield the greatest and quickest returns to the famer.
In selecting these, it is necessary to give consideration to both
efficient cattle production and efficient timber production if
the most is to be obtained from the land.

Rescarch studies may eventually indicate when and under
what conditions either of these should be given primary consideration.
In fitting these uses together some practices that may be bene-
ficial to one, may to some extent, of course, be detrimental to
the other. ;

SELECTION OF FORAGE TYPE AND LOCATION OF STUDIES

The studies have been mainly in the reed forage type and
it is thought they should be continued here for the following
reasons:

1. It is one of the largest forage types in the Coastal
Plain.

2. It is most extensively used for cattle grazing at
present.

3. The possibilities for expaniing cattle grazing appear
to be greatest in this type. :

= 11 =




One of the work centers is at the Hofmann Forest in the south-
eastern section of the Coastal Plain, and the other is at the Black-
land Branch Station in the northeastern section of the Coastal Plaini
The forage at the Hofmann Forest is mainly of reeds, although a great
cowbination of herbaceous and browse plants, and different types of
forage occur here. Parts of the forest are typical of the wiregrass
type. The forest grazing land at the Blackland Branch Station,
largely nuck soil, was drained and logged several years ago and since
then has burned over so frequently that practically no trees survive.
The forage is mainly of reeds. However, in spring and early summer,
warty panicum (Panicum verrucosum) provides considerable forage.
Other species appear to be of minor importance. Until fires are
controlled, grazing will represent the main source of income from
this land.

Although the Blackland Branch Station was sold, and replaced
by the Tidewater Branch Station, in 1944, it has been decided to
carry on with studies there in the reed areas for the next three
years. This should give time to plan and make developments for studies
at the Tidewater Branch Station. The reed areas at '('.he Blackland
Branch Station are on leased land and were not sold, of course. No
more fences will bé néeded to continue the studies for another three
years. Some of thé cattle will probably be moved to the Tidewate#
Branch Station for wintering and then moved back to the reed areas
for summer grazing. The cattle can be driven along an old railroad-
bed from the reed areas to the Tidewater Branch Station, a distance
of 5 or 6 miles.

PROBLELS OR PHASES OF PROBLEMS SEiEC'IED FOR STUDY
(Line Project)

The problems or phases of problems selected for study all
have to do with finding the most practical systems for utilizing
the reed forage type by beef cattle. Four of the subprojects listed
below were outlined in the revised working plan of June 1942. The
other four are new subprojects. The subprojécts that have been closed
out, or completed, since the working plan of June, 1942, are listed
further on in this working plan; each is discussed briefly.

(Subpro jects)
Subprojects selected for study at present, are:

1, ZEffects of heavy grazing and moderate grazing on rée_ds:
and on cattle gains at Wenona (new subproject).

2. Use of reeds in fm:.shlng yearl:.ng steers (new subprOJect)

3. Logging effects and degree of gramng (old subprOJect
No. 3).

T




4.

5.

Mineral requirements on forest range (new subproject,
largely under supervision of Animal Nutrition Division,
A. H. Department, North Carolina State College).

Different planes of nutrition for wintering breeding
cows on forest range (old subproject, No. 5).

Wintering calves on reeds (old subproject, No. 6).

Relative grazing values and nutritive properties of
forage plants as shown by clemical analyses (old sub-
project, No. 7).

Development of beef cattle especially adapted to the
Coastal Plain region of North Carolina (new subproject,
largely under supervision of Animal Husbandry Department,
North Carolina State College).

OUTLINE OF FOREST GRAZING PROJECT PROGRAM

This section presents the following information about each
of the subprojects selected for study:

Purpose -
Importance of study

Status

Methods

Field procedure and records
Statistical analysis

Duration

Certain parts of the methods section will be expanded in more detail
as the work develops.

Effects of Heavy Grazing and Moderate Grazing

Purpose:

on Reeds and on Cattle Gains at VWenona

(Subproject No. 1)

To find the effects of heavy and moderate grazing on dense
vigorous reeds and on cattle gains, and to develop "yard-sticks"
for judging utilization (to be done at the Blackland Branch Station).
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Importance of Study:

Stu&_ies of the effects of two degrees of grazing on logged and
unlogged areas are already in progress at the Hofmenn Forest. How-
ever, properly stocking reed areas to prevent over grazing and killing
the reeds and to produce meximum cattle gains is one of the biggest
problems in their proper menagement. Additional studies are needed
at the Blacklend Branch Station, therefore, where the reeds are of
higher grazing value than those at the Hofmann Forest. Previous studies
have shown that reeds are easily killed if over grazed during the
summer but more information is needed on optimum rate of stocking for
maintaining vigor in reeds and for best cattle gains. If "yard-
sticks" can be developcd whereby the proper use of reeds can be
determined in different types of stands it will be possible to avoid
overgrazing, killing the reeds, and destroying the grazing capacity
of forage ranges.

Status:
This is a new subproject.
Methods:
Field Procedure and Records:
1. The six 15-acre stecer pasturcs that were used in the
rotation grazing subproject (closed out) will be used
for this study. The treatments will be run.in triplicate

as indicated by the number of animals in each pasture in
the following figure:

Pasture No.
6 5 4 3 2 1
4 v T - = o
T 777 K 7
6 cows 6 cows 4 cows 4 cows 6 cows 4 cows
and and and and and and
N their their their. |their their their /eates
calves calves - [calves |calves calves calves swells
"A" Canal and Road \JTo_scales

The forage in these pasturcs was not changed appreciably

as a result of previous use in the rotation grazing
experiment. However; a fire burned the muck soil in the
end of some of the pastures so that two of them appeared
better than the others: In addition, two of the remaining
four pastures were also slightly better than the two

poorest ones. As a result of these differences the pastures
were grouped by two's and the treatments assigned at random.
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Divide 30 cows and their calves into uniform groups
(numbers indicated in figure above) about Liay 15 and
graze them on pastures until about November 15. (The
calves from this subproject will be used in subproject
No. 6 - Wintering Calves on Reeds.)

At the beginning and close of each grazing season, the
animals will be graded by a committee, The cows will
also be graded according to condition and vigor, and

All cattle will be weighed
individually at the beginning and close of a test and

at 28-day intervals during & grazing period. The initial
and final weights used will be, where practical, the
average of those taken on three comsecutive days at the
beginning and close of a grazing season.

Pictures will be taken of typical animals in the various
treatments at the beginning and the close of each grazing

The forage in each pasturc will be samplecd (4 plots per
pasture) at the beginning and end of cach grazing secason
for composition, density, and vigor. Degrec of forage
utilization will be measured at the close of each grazing

2.
3.
the calves appraised.
4.
season,
Se
scason.
6.

General observations of utilization, and stagc of growth
of the important specics will be made and recorded each
28-day weigh period, with any other general notes of
differcnces between pastures or groups.

Statistical Analysis:

CATTLE (for one year)

FORAGE (for one year)

Source of variation d.f. Source of variation.. d.f.
Intensity 1 Intensity 1
Replications 2 Replications 2
Replication x intensity 2 Replications x intensity?2
Cows in groups 24 Plot locations 18

Total 29 Total 23
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Duration:

‘It is planned to begin this subproject in liay 1945 and continue
it at least three full seasons.

Use of Reeds in Finishing Yearling Steers

(Subproject No. 2)

Purpose:

To determine the practicability of finishing yearling steers
completely or partially on reed areas by the addition of concentrated
supplenental feeds after August 1, rather than finishing entirely in
the dry lot (to be done at the Blackland Branch Station).

Importance of Study:

Finishing yearling steers in the dry lot after about November 15
on corn, soybean hay, and cottonseed meal has procved to be rather
expensive. It is quite possible that it would be cheaper and more
practical to finish or partially finish yearling steers by feeding
them concentrated supplemental feeds on reed areas where there is an
abundance of forage.

Status:
This is a new subproject.

Methods!

Field Procedure and Records.
L

1. The areas used in the creep feeding subproject (closed
out) and those used for the heifers in the rotation
grazing subproject (also closed out) at the Blackland
Branch Station will be used for this study. The steers
will be shifted among the areas so that plenty of forage
will always be available, and in such a way as to alleviate
pasture differences.

2. Graze 30 steers together on reed areas from about May 15

to about August 1 and then divide them into three uniform
groups and graze and feed as follows: s o

Group 1

Graze 10 steers on reed areas from about August 1 to
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November 15 and then finish them out in the dry lot
on shelled corn and shredded corn stover full fed,
cottonseed meal 2 pounds per head daily, and soybean
hay 5 pounds per head daily. This procedure has been
carried on for several years at the Blackland Branch
Station, and the results for 1941-42, 1942-43, and
1943-44 have been written up and published (14). The
1944-45 group completes another finishing trial in
April 1945. This group of steers will serve as a
check on the other two.

Group 2

Finish out 10 steers on reed areas after about August 1
by full feeding them a concentrated supplement of 5
pounds of cottonseed meal per head daily and a full
feeding of ground corn.

Group 3

Finish out 10 steers on reed areas and in the dry lot
by feeding them the same as group 2 from about August 1
to November 15 and then handling and feeding them the
samec as group 1 until they are finished.

All steers will be weighed individually at the beginning
and end of each trial and at 28-day intervals. Vhere
practical the initial and final weights used will be the
average of those teken on three consecutive days at the
start and close of ea¢h trial. Each animal will be
graded according to the U. S. Grading System by a
comuittee about August 1 and again when finished. Ad=
ditional grades will be taken when the steers in groups
1 and 3 are put in dry lot.

Daily feed records as well as complete cost records and
financial returns of the different methods of handling
the groups will be kept throughout the period. Pictures
of representative animals will be made about August 1,
about November 15, and at the end of the finishing
periods.

Every 28 days (weigh periods) measurements will be

made of degree of grazing, kinds and amounts of forage
available, and observations of cattle condition.

= 17




Statistical Analysis.

- CATTLE (for one year)

Source' of variation i1 S

Between groups 2

Steers in groups N-3
Total N-1

Duration:

It is planned to begin this subproject in May 1945 and con-
tinue it for at least three full seasons.

Logging Effects and Degree of Grazing

(Subproject No. 3)

Purpose:

To find the effccts of cat't]..e grazing on tree reproduction
following logging, and the effects of logging and degree of use
on grazing capacity (in progress at the Hofmann Forest).

Importance of Study:

There has becen considerable question among foresters and
cattle producers as to whether grazing . this forage type is
beneficial or detrimental to tree reproduction. On this hinges
largely the practicebility and economics of the multiple use of
forest lands for timber growing and cattle raising. Some land
mansgers claiwm that cattle grazing in this forage and forest type
will destroy seedlings and young trees while others maintain that
it keeps down soue of the undergrowth end by doing this, tree
reproduction is favored. DMNiore information is definitely needed
on this question before forest grazing in this type can be fully
and properly evaluated.

In order to make proper adjustments in cattle numbers
following timber cutting operations it is desirable to determine
how the grazing capacity eand rate of animal gain is affected by
logging.
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Status:

This is an old subproject. Thus far the study shows that all
the areas are overstocked with cattle. There is not enough forage
in the areas to carry them through the entire season, and every year
they have been removed about August 15. As a result, the number of
cattle will be reduced this yecar from 9 down to 6 for heavy grazing,
and from 6 down to 4 for light or moderate grazing. Intensity of
logging was rather un-uniform in the various areas so that the logged
areas are hardly replications. During the winter of 1945-46 an
analysis of data will be made to determine differences between the
logged and unlogged areas. If differencous are not significant and
if arrangements permit, one group of calves under ¢ach treatment
(4 groups) will be crcecp-fed.

The' cattle trample and kill a few seedlings each year in the
grazed arcas. However, in the grazed areas a few more seedlings
start herc each year than in the areas not grazed so that in the
end there are about thc same number of seedlings coming on both
areas.

Methods:
Ficld Procedure and Records:

1. Eight areas of 48 acres each were fenced and are
treatcd as indicated in the figure below. The lower
set of arcas in the figure is a replication of the
upper set. The trcatments were assigned at random
with the provision that two logged or unlogged
pastures would not lie beside each other.
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Pasture No.

North pastures
Logged Unlogged Logged Unlogged
and and and and
grazed grazed grazed grazed
with with with with
4 6 6 4
cows cows cows cows
and and and and
their their their their
calves calves ' calves calves
Scales & (Corrals
4
¥
1 M 2 3 nn 4
¢ & rr
L) -
/I’/ W7
- =
PR Ll 2 3 4
b=
Unlogged Logged Unlogged Logged
and and and and
grazcd grazed grazed grazed
with with with with
6 4 4 6
cows cows cows cows
and and and and
their their their their
calvcs calves calves calves

South pastures

- 2

0 =

Pasture
dimensions
3002' x 700"

/ Gates

.Wells




2.

Forty cows and their calves are divided into uniform
groups (nwibers indicated in figurc) about May 1
and grazed on the areas until sbout August 15. When
the cows coue off of this cxpcriment each year they
arc placcd together in a pasturc until started on
subproject No. 5, (different plancs of nutrition for
wintcring brecding cows on forest range).  About
Noveuber 15 the celves arc weancd. The steers are
moved to Raleigh for finishing tests and the heifcrs
are kept at thc Forest for replacemcnt and to build
up the number of cattle on the Forest.

At the beginning and closc of each grazing scason,

the animals arc graded by a committce. The cows arc
also graded according to condition and vigor, and

the calves are appraised. All cattlc are weighed
individually at the beginning and closc of a tost

and at 28-day intervals during -2 grazing period.

The initial and final weights used arc, wherc practical,
the average of those taken on threc consccutive days

at thc beginning and close of a grazing season.

Group pictures of the cattlc arc taken when necded
in cach of thc four treatmecnts to show any diffcrences.

Onc squarc plot, 1/4 acre in area, was placed at rardom
in cach onc-fourth scction of an arca and staked.
Another plot wes paired with cach of thesec and fenced,
umaking a-total of four unfcnced and four fenced plots
in cach arca. The unfonced plots are at lcast one
chain from thosc fenccd.

In cach unfenced and fenced area, two plots 66 x 3.3
fect in sizc werc placed at random (border strip within
each unfenced or fenced cnclosurc of about 10 feet),

on which the following measurcments are made: (The
initial measurcments were made ine the fall of 1942
beforc any grazing was started).

a. All trce scedlings are counted and height measured ;
if above breast high, diamcter at this lovel instcad
of height is mcasurcd.

b. - -Density and composition of other plants on the
plots arc cstimated and heoight measurcments taken.
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Ce Vigor is estimated.
ds  Degrecec of utilization is estimated.

€ Any tree grazing or other damage done by the
cattle is noted and recorded.

Similar measurements are made at the close of each
grazing season. Thus far, they have beceh made cach
year.

In cach fenced end unfenced arca it is planned to make
clippings each fall to determinc the differcnce in
amount of fuel on the grazed and ungrazed plots, as a
possible indicator of fire hazard reduction. Thus far,
two sets of clippings have been made.

Gencral obscrvations of utilization and stagc of growth
of the importent specics arc made and recorded cach
28-dey weigh period with eny other general notos of
diffecronces betweeon pastures or groups.

A pcrmanent photo-station was cstablished on cach of
the fence lines separating the pasturces and picturcs
were made beforc any grazing was started. Pictures
arc made at the close of cach grazing season. Another
station was cstablished on thc boundary of one of the
fenced enclosurcs in cach of the arcas. A picture
was made here also before any grezing was started, and
one is made at the cnd of ecach grazing season.

Statistical [nalysis.

CATTIE (for cne yocar) FORAGE (for one year)
Sourcc of variation d.f. Sourcec of variation ofs
Replication i Replication I
Logging 1) Logging 34)
Intensity 1) Intensity 10
Lix 1 1) L% T )
Rep. X Main effects 3 Error (a) 3
Animels in groups N-8 Location in plot 24

Total N-1 Trcat (grazing) 1)
p Tx b 1)

T )

Tl L 2. T 1)

Error (b) 4

Treat,x location in plot 24
Sampllng error 64
Total 127




For such variablcs as amount of forage removed by
grazing, which is measured by thc difference between
the fenced and unfenced plots, only the first half
of the forage analysis is applicablec.

Duration:

This experiment should be continued for a period of at
least 10 ycars. The fencing cnd logging was started in the fall
of 1941 but the grazing was not started until 1943. Two trials
have now been completed (March 1945). As stated in the Status of
this subproject, the logged pasturcs may be used later in a study
of crecp feeding.

lineral Rcquirements on Forcst Range

(Subproject No. 4, largely under supervision of Animal Nutrition
Division, A. H. Department, North Carolina State College)

Purpose:

To study the c¢ffects of the absence of different minerals in
a mixture on growth and reproduction of cattlc on forest ramge.
(This is largely an exploratory study).

Importance of Study:

The native forage is deficient in celcium and phosphorus
and perheps in some of the rare mineral elements. In many places
the percentage calf crop is low and the cattle do not do as well as
expected. It is possible that this is partly duc to some mincral
deficiency that we know very little or nothing about at present.

If so, it is possible that this deficiency might be corrected at
little cost and be of great economical value.

Status:

This subprojcct was started in 1937. When the cows were first

moved to the Hofmann Forest preliminary results with fccding cobalt
indicated that when this was added to a mineral mixturc the cows did
better and the percentage calf crop was incrcased. However, present
studies are indicating that the addition of cobalt in the mineral
ration has no noticeable effect on the heifers.
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Methods:
Field Procecdure and Records.

te Thirty yearling heifers that had been born and raised
on forest range at thc Hofmenn Forest werc divided into two uniform .. ..-ii-
groups June 3, 1943. They werc given access to mincral mixtures,
in addition to salt, as follows:

Group 1
Steamcd bonemeal 80 % and salt 20%

Group 2

Steamed bonemeal 80%, salt 19.95%, and cobalt carborate .05%

2. A range arca of aporoximately 1200 acres containing
scattered recds, woods gresses, and brouse is used in this experiment.
It had bcen fenced for a few years but a division fence was put in
to dividc the area as equally as possiblc in acreage and types of
forage,

3. All cattlc are weighed at the beginning and closc of
each supplercntel feecding period, and on about August 1 at the close
of the breeding season. The animals are graded at the start and
close of easch summer grazing season and are also scored according
to condition and vigor. The calves arc to be graded at the start
of the grazing scason, and graded end appraised when weaned about
Noveuwber 15.

4. The heifers arc left in the same range area throughout
the test. The winter after they were yearlings they received two
pounds of cottonseed meal per head daily from Deccmber 17 to
April 20, The second winter the supplemental fecding consisted of
4 pounds of cottonsecd mcal per head deily and was sterted on
January 3. They werc with bulls from April 20 to August 17, 1944.

5. Blood semplcs for analysis werc takcn at the start of
the trial and et the beginning and close of thc supplemental feeding
period for the first ycar. Other blood samples will bc taken whene
ever it is deemed worthwhile. Thec brecding scason will extend
from ebout Mey 1 to August 1.

6. Observations of the animals are made every 28 days to
note any differences if they appear.
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s Picturcs of representative animals in each group are
taken when needed to show effects of the treatments.

8. The_calves will be removed from the arcas when weaned
in Novembcr.

Statistical Analysis:
CATTIE (for one year) (s O o

Source of varistion

Between Groups 1
Animals in Groups N-2
Total N-1

Duration:

This exploratory study will extend over a period of at least
three more ycars. After that it is possible that a more detailed
study will be outlined.

Different Plancs of Nutrition for Wintering
Brecding Cows on Forest Range

(Subproject No. 5)
Purposc:

To study the rclative valuc of different planes of nutrition
for wintering breeding cows on forest land, and the effects of winter
grazing on the forage and on trec reproduction (in progress at the
Eofmann Forest).

Importance of Study:

Forest lands, especially thosc containing thick and protected
stends of reeds, furnish much winter fced. Some cattlemen rely on
forest range entircly for wintering their cows, while others
supplcmient this with varying amounts of harvested feeds. Vhere no
supplemnents are fed, the calf crops are very low and usually éeath
losses arc high, but the most profitable planc of nutrition to winter
the cows needs investigating. Work will elso be nceded later to
determine this for differcnt ages and classes of cattle as well as
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for cows. To fully evaluate forest grazing, studies are needed to
determine the effect of winter grazing on the forage and on the
trees, and to find how the grazing capacity for this season of
year compares with that during the suumer.

Status:

This is an 0ld subproject. Studies arc showing that the
cows wintercd on the higher planes of nutrition come through the
winter in thc best condition and produce the highest percentage calf
crop. Death losscs are also lowest in the herds fed at the higher
levels. An article covering the results of this subproject has
been published in the Journal of Animal Science (15).

Methods:
Field Procedurc and Records.

Lo The cows used in subproject No. 3 (Logging Effocts and
Degrec of Grazing), plus about 60 cows held in reserve
arc divided into three uniform groups about January 1
(carlicr if the animals begin to lose weight) and are
wintercd as follows:

Group 1

Thirty or more animéls are grazed on receds and supplemented
with 2 pounds-of cottonsced mcel pcr head daily.

Group 2

Thirty or more animels arc grazed on receds and supplemented
with 4 pounds of cottonseed meal per head daily.

Group 3

Thirty or more animels are grazed on reeds and supplemented
with 6 pounds of cottonseed meal per head daily.

Threc range arcas of 1000 to 1200 acres each containing
scattered rceds are used in this experiment (these were fenced
scveral years ago but are proving to bc suitable for this
subproject). The three groups of cattlc arc shifted among

the pasturcs every 28 deys to lessen any pasture differences.
The pasturc layout and shifting arrangements are as follows:
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1st 28 days
2nd 28 days
3rd 28 days
4th 28 days
S5th 28 days
etc.

A B (o]
i if 2 3
3 1 2
2 3 1
i 2 3
3 1 2

A, B, C. - Pastures

1, 2, 3. - Cattle groups

All cattle are weighed individually at the beginning and
close of each test and at 28-day intervals. The initial

end final weights used are, where practical to weigh

threce times, the average of weights taken on three consecutive
days at the beginning and closc of a test. The cows are
graded by a committee at the start and close of a test

and are also scored according to condition and vigor.

At the close of a trial the calves are appraised and

graded.

Daily feed records of the cattle are kept throughout

the period as well as complete cost records and financial
returns of the different methods of handling the groups.
Records kept for experiment No. 3 (Logging Effects and
Degree of Grazing) show the effect of condition of
wintering on sumer gains.

Pictures of representative animals in each group are
taken when needed to show thc effects of the trecatments.

Observations are made in the areas every 28 days to
note any differences in utilization, fecd available,
and to rccord the stage of development of the important
species.

lieasurements will be made each winter (new phase of the

study) to determine the amount of damage done to pine
treec scedlings and saplings.
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Statistical Analysis.

CATTIE (for one year)

Source of variation d.f,

Between groups 2

Cows in groups N-3
Total N-1

With variations in suppleuwental feeding the general plan of
this subproject will probably continue for about 10 years. This study
was started in the winter of 1941-42. The fourth test will be
conpleted about May 1, 1945.

Wintering Calves on Reeds

(Subproject No. 6)

Purpose:

To compare wintering weaned calves in reed areas to wintering
on the farm. (This is being done at the Blackland Branch Station).

Importance of Study:

Wintering of cattle on the fam is the most expensive period
of any season of the year. lihere reed forage is aveilable, the
studies are showing that through supplemental feeding on the range,
the cost of wintering can be greatly reduced.

Status:

This is an old subproject. Thus far the study shows that weaned
calves can be wintered satisfactorily on ‘reed range when the forage
is supplemented with two or four pounds of cottonsecd meal per head
daily. During mild winters, when the reed leaves do not shed so badly
as a result of frosts, the calves do better than they do during "cold"
winters. During the winters of 1941 and 1943 the calves were not
wintered on reeds because of fires that destroyed the forage.
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Methods:

Field Procedure and Records.

14

2.

s

Calves from subproject No. 1 (Effect of Heavy Grazing
and Moderate Grazing on Reeds and on Cattle Gains at

the Blackland Branch Station) and from cows in the
reserve group are divided into four egual groups at
weaning time. The groups will each consist of 10 calves
or uore.

Groups 1 and 2

These calves are wintered on the fara much as in former
years on the Blackland Branch Station, nemely; corn stalk
and soybean ficld glcanings and winter pasture supplemented
with cora stover and soybcan hay when sufficient forage

is not available: In addition, spproximaetely 2 pounds of
concentrates arc fed per head daily. When winter pasture
is available, Group 1 is grazed on Abruzzi Ryc and Group 2
on Italian Rye grass. Therefore, the only diffcrence in
the treatuent of Groups 1 and 2 is in the kind of winter
pasture. Thess winter pasturcs arc approxiuately 10

ecres cach and are sceded early. Vhen tests by the
Agronomy Departuent of North Carolina Stcte Collcge indicate
that other pasture crops may be better suited for winter
grazing, they will be substituted for the onecs used in
this test.

Groups 3 2nd 4

These calves arc grazed on reeds; Group 3 suppleiented
with 2 pounds of cottonseed meel per head daily and
Group 4 with 4 pounds. Abundant feed forage is provided
in pasturcs slready fomnced, but the groups are alternated
between thesc two pastures cvery weigh'day to lcssen the
offcets of any pasturc differcnces.

All cattle arc weighed individually at the beginning

and close of ecach tcst and at 28-dey intcrvals during the

grazing period. The initiel and final weights uscd are, |
where practical, the average of weights taken on three

consecutive days at the beginninz and closc of cach test. [
Zach animal is also gradecd according to the U. S. Grading

Systen by a2 conmittce at the start and closc of cach

test.

Daily feed rocords of the cattlc arc kept throughout the

period as well as complete cost records and financisl
returns of thc diffcrent methods of hendling thc groups.
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4. Group picturcs of the cattle are mede when desirable
to show eny results of differcnt wintering treatments.

Sa At the end of every 28-day period, the rced pastures
arc observed and a record made of the degree and
uniformity of utilization end condition of the forege.
The cattle will elso be observed each time to find the
forege specics grazed end the portions of plants consumcd.

Statistical Anslysis.

CATTLE (for one year)

Source of variation d.f.
Between groups 3
(Rceds vs. Fam Gleanings 1)
Animals in groups N-4
Total N-1

(At the closec of this test, the steers will be
used in subproject No. 2, Use of reeds in Finishing
Yearling Stcers.)

Duration:
This experiment should be continued through at least 3 full
seasons. The pastures were burned over in the folls of 1941 and

1943 which delayed progrcss on the experiment., At the end of this
season (1945), however, two triels will have been complcted,

Relative Grazing Values and Nutritive Properties of Forage

(Subproject No. 7)
Purpose:

To study utilization, palatability, and value of forage plants
for grazing (bcing done at the Bleckland Brench Station and the
Hofmann Forest).

Importance of Study:

To manage properly any grazing area, it is necessary to know
the plants that furnish the bulk of the forage at different scasons
of the year, and somcthing of their palatability and nutritive velucs.
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This type of data is necessary for determining such things as grazing
capacity, season of most profiteble usc, and kinds and amounts of
supplements necded.

Status:

This is an 0ld subproject. One bulletin on this subject
is now in print -- "Native Forage Plants; species utilized by beef
cattle in the North Carolina Coastal Plain". Another bulletin,
"Chemistry of Southeastern Native Range Plants", is being prepared
by Mr. Boggess, for U, S. Departuent of Agriculture publication.
The first draft of this should be completed in the fall of 1945,
A thesis on the digestibility of reeds was prepared by lir. Bruce
Blackmon. This was covered in the revicw of litcrature.

Methods:
Field Procedure and Records:

1, Cows on pastures in the subprojects already outlined at
the Blackland Branch Station and at the Hofmann Forest
have been followed systematically and forage samples
representative of their diet collected. These were sent
to the laboratory for chemicel anmalysis. Notes were
taken of the following:

a, Percentage of each species in the diet.
be Portions of plants grazed.
(35 Grazing habits.

1, Time of day grazing is done.
e Type of grass grazed.

d, Approximate composition of the plants meking up
the vegetation cover in the arcas grazed.

2e Purc samples of two or three of the most important species
were also collected for chemical analysis. These were
made throughout the year when the animels were grazing
on forest range.

Statistical Analysis.
It is believed that a statistical analysis of most of
these date arc not necessary in view of the type of comparisons

made, As the work develops, however, it may beocome advisable
to develop & program of statistical enalysis,
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Duration:

Most of the collections for forage analyses have been made
(March 1945). However, general observations of grazing will continue
as long as there are experiments at the Hofmann Forest and-the
Blackland Branch Station.

Development of Beef Cattle Especially Adapted to the Coastal
Plain Region of North Carolina

(Subproject No. 8, largely under supervision of Animal Husbandry
Departizent, North Carolina State College).

Purpose:

To learn whether beef cattle resulting from crossing grade
Hereford cows to Brahman and Africander bulls are more productive
in the Coastal Plain (particularly for reed grazing) than a high
grade of Herefords. Also if the cross-breds are more productive,
efforts will be made to develop a reclatively pure breeding strain
from one or both of the crossbred groups.

Importance of Study:

It is well known that the British breeds of beef cattle do
not perform as satisfactorily as Brahman or Africanders in tropical
or sub-tropical climates. Crosses of the common beef breeds with
either the Brahman or the Africanders also perform better in such
climates than do the British breeds.

It is desirable to know what kind of cattle are most productive
in the Coastal Plain and in particular whether cattle carrying
Brahmen or Africander blood will show the same 'advantage demonstrated
in slightly more extreme (tropical) climatecs, If they are better
by even a portion of the amount by which they excel the British brecds
in some other portions of the United& States, their usc in this arca
would be of tremendous economic importance.

Status:

This project was started in 1944.




Methods:

Field Procedure and Records.

The female foundation stock will be comprised of the
overflow females from the grade Hereford herd at the Hofmann
Forest. About 30 were available in the spring of 1944;
equal numbers were bred to Africander and Brahman bulls.

About 60 cows and heifers will be available for this purpose
in the spring of 1945, The same use will be made of all
overflow Hereford females for as many years as the production
of F1's is required. Since grade Hereford calves are produced
at the Forest every year, the two crossbred groups can be
coripared to them as well as to each other.

The Crossbred calves and their dams will be grazed in
the same pastures as Hereford calves and their dams. Thus
a fair comparison can be made each year. The number of
pastures used will probably change frowm year to year.

All F; females, excepting those decidedly inferior,
will be retained for breeding. They will be bhréd as two-
year-olds to bulls of their own F; group. Intense selection
based on growth rate, conformation, vigor, temperament-and
mothering abiiity will be practiced starting with the Fy
generation, Both the records of individuals and of their
progeny when available will be considered.

If sufficient animels satisfactory in conformation do
not appear in gencrations following the Fp some females will
be bred to Hereford bulls that are superior in beef type.
The cxtent of such metings cannot be forescast.

The data to be recorded arec as follows:

1. On calves

a, At birth or shortly after--date of birth, sex,
woight (if practical), and color.

b At weaning--weight, conformation, condition,
and color.

Ca At beginning and end of each grazing season

until maturity (for those retained)--weight
and conformation. /
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e On cows--weight and condition at or shortly after
calving and at weaning time. Conformation will:be
recorded at weaning time.

3. On bulls--weight, condition and conformation at
beginning of breeding season; and per cent of cows
bred that conceived.

4, On all animals--pedigrees and coefficients of in-
breeding; and a2ll unusual characteristics of a
specific nature.

These records will be supplemented by suitable pictures.

Conformation and finish will be scored on numerical scales
Conformation scores shall be based on (a) compactness, (b) loin,
(e¢) quarter will be evaluated considering levelness of rump
as well as fullness and depth of the entire rear quarters, and
(d) thrift. Notes will be made of outstanding faults.

Periodic slaughter tests will be made to check on carcass
quality.  Whenever possible rate of gain and cfficiency of
food utilization of steers of the ncw strains and of Hereford
steers will be compared within the structure of nutrition
experiments.

Statistical Analysis.

CATTIE (for one year)

Source of variation d.f.
Type of breeding 2
Pastures p-1

Calves of same breeding in same
pasture N-p-2

Total N-1
. Weaning weight of calves will be adjusted for age by
Covariance. Comparisons of the productivity of F; and Hereford
females will not be possible until 1948 or 1949 at the earliest.

Duration:

Thirty years unless it is deccided neither cross has sufficient
merit to justify carrying on with it.
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Subprojects Completed or Closed Out

Since the Junc 20, 1942 revision of the project analysis and
working plans was written two subprojects have been completed and
another closed out. These are as follows:

1. Rotation Grazing on Forest Range (old subprojcct INo. 1).
The purpose of this subproject was to comparc the practice of continuous
grazing of the recd forage typc with the practice of rotating onec
time at mid-season and with rotating every 28 days. This subprojcct
was carried through threc full scasons and onc short scason. This
cxperiment was done at the Blackland Branch Station.

The results of this subproject will be preparcd in bulletin
form in 1946 for publication by the North Carolina Agricultural
Experiment Station.

24 Creep Feeding Nursing Calves on Forest Renge (old sub-
project o, 2). The purposc of this experiment was to determine the
value of crccp fecding nursing calves on rced pasturcs to weaning
age, and to compare this with the value of running calvcs on reed
pastures in the early part of the season and then transferring them
to lespedeza pasture until weaned. This experiment was carried on
at the Blackland Branch Station, through threc full seasons and one
short season.

The rcsults of this subproject will be preparcd in bulletin
form in 1945 for publication by the North Carolina Agricultural
Expcriment Station.

3. Effect of Two Rates of Grezing on Burned and Unburned
Arcas (o0ld subproject No. 4). The purpose of this subproject was
to find the cffect on receds of two rates of grazing on both burned
and unburned areas. This experiment was carried on at the Blackland
Branch Station for onc year, but then an accidental fire (not in
connection with this experiment, however) burned the muck soil to
a depth of about 18 inches and it was necessary to closc out the
experiment. Results of one year, however, supplemented with general
observations, show that it is not advisable to burn reed areas for
several reasons: First, burning deleays the grazing season from 1 to
4 wecks bocause new reeds are very ‘ecsily damaged, even by light
grazing; therefore, it is necessary to keep the cattle off of them
until they are about 30 inches tall. Second, the foliage produced
after a fire has low frost resistance the following fall and the
leaves drop carlier than on unburned areas. Third, the amount of
rced forege available during the first growing scason after a fire is
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less than on unburned arecas and a larger acrezsge is needed for cach
animal. Fourth, it is not only difficult but usually impossible to
control reed fires, because of their speed and scverity. The results
arc included in the bulletin, "Native Forage Plants; Spccics utilized
by Beef Cattle on Forest Range in the North Cerolina Coastal Plain%.

PREPARATION OF REPORTS

Brief progress reports covering cach subproject are prepared
annually. About cvery 3 years bullctins will be published covering
the work complcted up to that time. These bulletins may be on
individual subprojects or may cover two or more subprojects combined.
For subprojects of longer duration publications in the form of pro-
gress reports will also be preparcd about every 3 years.,

Subprojccts that should yicld cnough worthwhilc information
to justify publications at the end of threc complete trials arc as
follows:

(Subproject No.)

e Effcct of heavy grozing and moderate grazing
on receds znd on cattle gains at the Blackland
Branch Station. 8

2. Use of receds in finishing yearling steers.

3. Logging effects and degrec of grezing.

5. Different planes of nutrition for wintering
breeding cows on forest range.

6. VWintering calves on reeds.
e Reletive grazing values and nutritive properties
of forage (one bulletin in hands of printer, another

being prepared).

Technical or popular articles may oe prepared covering certain
phases of this work whenever it is deemed desirable.

All compilations and publications of these data will be per-
formed jointly by representatives of the cooperating agencies.
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RESPONSIBILITY

H. H. Biswell will be directly rosponsible for the technical
supervision of the forestry and forage phases, and J. E. Foster for
the animal husbcndry phases. The forestry and animal husbandry
technicians will have immediate direction of the field work. All
statistical analyses will be under the supervision of the Depertment
of Experimental Statistics, North Cerolina Zxperiment Station. All
major changes in the program and publications will be considered and
approved by the directors and heads of the divisions of the various
cooperating agencies,

STUDIES OF HIGH PRIORITY TO BI UNDERTAKEN LATER

s the subprojects alreedy outlined are completed, others
will be outlined and work started. This nroject analysis and working
plans should be revised and brought up-t.-date about every three
years. £Somc of the problems of high priority on which work is needed
are as follows:

3. To study the 'kinds and extent of mineral deficienciecs
and the value of correcting them. Some exploratory
studics are in progress at present, as mentioned in the
section on mincral deficiencies and in subproject No. 4.

24 To study the poisonous plants, their distribution,
abundance, effects on beef production, methods of control,
poisonous propcrties, and the most practical solution
to this problem. ’

3. To study proper breeding scason and breecding age for
cattle run on forest range.

4. To study the value of creep feeding calves on forest
range at the Hofmann Forest. a4 similar study has been
made ¢t the Blacklend Brench Station where the forage
is more gbundant and nutritious than that at the Hofmann
Forest. 4dditional studies are needed, however, where

he forage is rot sc sbundant and nutritious to more
nearly represent the entirc Coastal Plain.
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5. To study methods of wintering calves on forest range
of the type prevailing at the Hofmann Forest. A similar
study is in progress at the Blackland Branch Station
where the forage is more abundant and nutritious than
at the Hofmann Forest. Additional studies arec needed,
however, in poorer reed areas.
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6 Octeober 1549

MI4ORANDUM TO PROFESSOR HOSTETLER:
Reference is made to Mr. E. C. Elting's letter of September 23, 1949.

The "First Supplement to the Project Analysis =nd Working Plams for
Studies in the Coestal Plain of North Ceroline, Second Revision, Merch 1945"
prepared in October 1947 gives the status of &1l work under these projects
&t that time. Since then subprojects 1, 2 and 4 have been completed and the
date is in process of being anslyzed.

Subproject Ho. 3, "Logging Effects and Degree of Grazing". The re-
sults of this subprojesct have been summsrigzed end progress is belng mede for
publieation of these results. Wo

Subprojects Nos. 7, 9 and 10. Field work has bzen completed on
these subprojects. Chemical snalysis of material gathered in these studies

is being conducted by the Buresu of Animel Indusiry, Washingilon.

Subproject No. 6, "Wintering Celves on Eeeds". This subproject
has been temporarily discontinued pending development of Frying Pen Experi-
mental Renge in Tyrrell County. This groject has uot been known &as "Sub-
project No. 2% insoiar &s I em zble o determine.

Subproject No. 8, "Development of Beei Cattle Especlelly Adapted
to the Coastal Plain Region of North Ceroline" is sctive at the present time
with work being conducted &t the Frying Pan Experimentsl Renge in Tyrrell
County. This project is also known e& 546-kil7and ie one of the projects
through which this station is contributing to the Regional Beel Cattle project.

In addition, SBubprojectes 11l and 12 are now active with work being
conducted at the Tidewazter Experiment Stetion, Plymcuth, H. C., snd &t the
Frying Pen Zxperimental Range.

We sre enclosing a copy of the supplement to Project inalyeie end
Working Plenms.

~

~E. U

« Dillard

Tnclosure=
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' North Carolina State Qullege of Agricultiure ad Engineering
\
'1" W of the

Hnifersity of North Carolina
Raleigh
SCHOOL OF OFFICE OF DEAN AND DIRECTOR
AGRICULTURAL AND FORESTRY
RESEARCH EXTENSION
RESIDENT TEACHING
AGRICULTURAL EXPERIMENT STATION September 26, 1949

VEMORANDUM TO: D. W. Colvard:

I am enclosing a copy of & letter received from Mr. E. Ce Elbting of the
Office of Experiment Stations regarding the status of work on the Purnell
project "Utilization of Reeds in Forest Grazing." Will you please supply
me with the informetion requested in this letter at your earliest convenience.

Sincerely yours,

Re We Cummings
Associate Director
Enclosure



Y Sept. 23, 1949

Dr. R. W. Cumings
Raleigh, Ne. C.

Dear Dr. Cummingss ;&(D ¢ #‘T%

We would appreciate knowing what subprojects will be active this year ﬂﬂ J,l/‘/ Il7‘
under Purnell project 14,"Utilization of Reeds in Forest Grazing."

Are we correct in our understanding that the work formerly conducted under
subproject 2, "Wintering Calves on Reed Pasture," is now being carried out
under subproject 67 If not, we would like to have a plan of work for sub=

project 6 to bring our records up to date. M 12 617\/
ey el GRS

Likewise, if any research is to be done on subproject 7, "Relative Graging
Values and Wutritive Properties of Forage," and subproject 8, "Development
of Beef Cattle, Especially Adaptéd to the Coastal Plain Region of North
Carolina", a plan of work for each of them also, would be apprecated. —

V;ry truly yours,

Signed/ E. C. Elting
Associate Chief



SOUTHEASTERN FOREST EXPERIMENT STATION

R~-SE-NACP

SUPERVISION P. 0. Box 479

General Franklin, Virginia
March 31, 1948

Dr. J. H. Hilton
Dean of Agriculture
Patterson Hall
Cempus
Desr Dr., Hilton:

Attached is the npprt of 2 conmittee appointed by Dr. L. D.
Baver to study the future usefulness of the Hofmsmn Forest as & site
for the conduct of the research under the Forest Grezing Projects:

The comnittee finds that the Forest at present could be used
with difficulty for some studies but is wnsuited for others. Forage
menagement investigations could be pursued on quadrats, by employing
clipping and plucking in lieu of actusl grazing. 4 restricted progrem
of breeding could zlso be carried on using available pestures. And
observations can be continued on the development of reeds in campetiticn
with brush, growth of seedling pond pines, and similay problems. But
the mansgement of herds involving 15 to 20 breeding cows, forage manege-
ment studies employing actusl grazing by cattle, and investigetions of
the effectiveness of grazing as a fire control measure cannot be studied
on & scale commensurable with their importance.

The early completion of present plans for road construction on the
Forest would increase somewhat its usability for research in forest grasing.
But to meke ccusuibia areas sulteble for herd msmagement research would regulre



2- Dr. Hilten, 3/33/48

road construction beyond immedinte plans.

Horeover, further research, partieularly that involving the
use of eatile, will require construetion of new fences, mcnles, snd
feed bouses,

Untdl the road systea of the Forest approsches completion the
fire haserd will remain & threst to the ueefulness of arsss otherwise
suitable for research,

The committee, therefore, recommends that the State College
-y':umw Fxperiment Stetion sesk an sree sultable for studies
of herd management, forage menagement by grasing, end the integration of
renge and timber pansgement, PFurther, it urges that such an zres he
selected and obtained as soon @ poseible, prefersbly within the calendar year,

Very siacerely yours,







March 31, 1948

I. Introductioms

The Conmittee was asked to reexsmine snd evaluste the Hofmesm
Foreet, in Jones and Onslow Counties, as to its sultability for
continuing research wmder the Forest Grezing Project. Sultability
has been considered as involving; first, the phyeicsl conditioms on
the ground (the extent and condition of forest and forage types,
sccessibility and road systems, fencing, ete.) and secondly, matters
of program snd policy for the development and management of the Forest.

This report is concerned chiefly with the physical conditions
for they have been found to limit the kinds end seope of work that cam
be undertaken and preclude use of the Forest for others. Management
policies smd programe for the Forest will not seriously interfere with
the typee of resesrch that can profitably be conducted on the Forest.

Beef cattle work was begun in the spring of 1937 to determine if
beef ype Gows could subsist and reproduce in the forest on the forage
that was available, No specifie agreement was entered into betweemn the
North Caroline Forestry Foundetion end the Anisal Industry Depertment
but it was verbally sgreed that the Foundation would erect femces, build
roade snd trails to the pastures zmd cut timber only as mutually agreed
upon. The Animel Industry Department would own and supervise &ll esttle
and apnually pey to the Poundation one-hslf the value of all calves pro-

duced.



Because of the lack of sdequste fencing the cattle were removed
from the forest in the fall of 1937, but were returned lster vhem federzl
funds beceme svailsble for forest grazing.

The first study under the nev progrem wes begum in 1942. It
concerned different plemes of mutrition for wintering breeding cows om
forest renge. The use of different emoumtis of protein supplement (2, 4,
snd 6 pounds per head daily) was compared over & period of six years.
The winter feeding periods extended from approximately Jemuary 1 to
April 25. The evidence is mot conclusive but points to the need for
between 2 and 6 pounds of protein supplement daily, depending upon avail-
able forage snd condition of the cattle. No significant differences in
calf crop percentaege or cow mortality vere found between the several
supplement rates employed. But calves were heavier at the begimning of
the summer period in the group which had received 6 pounds of protein
supplement; snd cows on lower levels of supplement gained less during the
winter but more during summer, so yearly gains were very nesriy the same.

Studies were initiated in 1943 to study some of the mineral
elements as they affected breeding cows end their offspring. it the
present date no conclusive statements can be made though blood smalyses
have indicated possible deficlencies of copper, calcium and phosphorue.

There were no significent differences in cettie gains on logged
and unlogged srecs, but gains by both cows and calves were greater im the
areas with the lighter rate of stocking (1 cow and calf for eech 8-12 acres
a8 compared to 1 cow snd calf for each 5-8 acres). Logging was not com-
pleted in accordance with the plans end experimental design. Ixperimental



mvmu‘hlyﬂmbhatﬁ.douetﬂutrhhudﬂufonn
stand quite inferior to the stend at the start of the trisl. The original
experiment had to be abandoned in 1946. Since them the pastures have
been ussble only to hold the Brshmsn and Africander crosebred heifers de-
veloped in the following study.
A Cows end heifers, mostly grade Herefords, mot required in other
experiments were divided into two groups in 1944 snd 1945. One group was
bred to & Brehmem bull and the other to em Africander bull. In 1946 end
1947 & Brehmen bull and Hereford bulls were used to breed extrs cows.
Through 1947, thirty-three first cross Brahmsn calves and 25 first cross
Lfﬂcnduodmmnudto\nn!.um. 4t the presemt time no
definite statements can be made 28 to the relstive merits of these eslves
vhen compared to grade Hereford calves from similer cows.

Grazing habits of cattle were studied at the Hofmann Forest in
&n effort to determine the kinds and amownts of plants grazed st each
stage of plant development. GCeattle preferred a variety of forage, but reeds,
blummm,ndanumbcorm.mmm&o-:orpm
of the diet in this area. Forage samples were snslyzed chemically to de-
termine if forage conteined emough mutrients to meet beef cattle require-
ments. Protein was found to be deficient during the winter as were caleium
and phosphorus. Even where forsge is abundant & mineral mixture should be
kept before the cattle and the use of protein supplement during the winter
seems advisable,

-3~



In genersl it has been quite difficult to accurstely evaluate the
cattle work at the Hofmann Forest beceuse of lack of sdequate grazing in a
given srea. The fenced areas were too scattered amd too imscceszible to
enable the eattle to be handled economically and observed frequently enough
for teking necessary records. It has been necessary, for example to choose
between employment of two herdsmen (at Comfort and at Deppe) or to have one
drive 70 miles each time he has work to do on ome of the ureas. One srea
(Kits Island) used zs & holding pasture is accessible only on foot over sm
exceedingly rough trail. Severzl of the large pastures were incompletely
fenced, which has increased the difficulty of collecting cattle.

Cattle losees have been excossive beth from the standpoint of setual
loss by death or otherwise and beczuse of small celf crops.

Losses for the six year period, 1942-1947, are shown as follows:

Cow Calves $ Calf Crop
Year Died Missing died Veaned
1942 3 1] [} 54
1943 8 2 12 65
1944 5 0 0 51
1945 10 6 4 61
1946 13 13 3 43
1947 2 2 - 48
Total 47 28 26 53

The ebove table shows only cow end calf losses. In additiom there
were some losses among the two year old and yearling heifers that will be
calculzted later.

A tebulation of the ecattle used im the various experiments, by years,
is given below.
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III. The Research Program

The problems of forest grazing im North Carolina were anelyzed
in 1942 and 2 program of resesrch for their solution was formmlsted,
together with working plems for the studies to be undertaken im-
mediately following. The progrem was amended slightly im 1945 and
working plene for new studies were prepsred. The problems involve
three major fields: integretiom of gresing and timber menagement,
cattle herd msnagement, and forage management. What are considered
to be the most important problems of each field sre outlined below.
These are the problems considered in evaluating Hofmenn Porest as a
gite for continuation of the project. Although considersble progress
has been mede om restricted phases, particularly in the herd mensge-
ment field at Wemona, in genersl the major problems remain wmsolved
for the main graszing areas of the Coastal Plain,

A. Integration of graszing end timber mansgemenmts

1. Fire control - determine the valwe of grazing for reducing fire
hazards, and devise effective methods of applying it in a fire
control program.

2. Pine regeneration - determine the value and most efficient
methode of applying grasing, in conjumnction with forest manage-
ment, to encoursge the establishment znd growth of pine secedlings.

3. Herdwood control - investigate the feasibility of using cattle to
control the invasions of undesirable hardwoods into pinelands.

4e Determine the value of forest grazing es & source of supple-
mental income in forest menagement.

-



B. Herd Mansgement Problemss

1.

2e

3.

be

5e

6.
7.

Effect of degree of grazing and system of grazing on cattle
perforuance.

Supplementsl fesding - requirements and velue for different
claszes of stock and st different sessoms.

Coordination of the use of forest range with that of im-
proved pastures.

Minersl supplement requirements of snimals while om forest
Tranges.

Optizum breeding age znd calving detes for range conditiomns.
Importunce of poisonous plante as a hazard in forest grezing.
Breeds of cattle best adapted to forest range conditions.

€. Porage Management Problems:

1.
24

3.

Develop relisble eriteria for judging grazing capaeity.
Devise improved systems of manegement such as deferred and
rotation grasing.

Determine how to control brush on forest range — which may
involve the use of fire ss & memagement tool.

IV. Conditions required for the research

To be suitable for research inm renge znd forest management an

ares must hsve certain gemeral characteristics. Among the more im-

portant of these are sccessibility, safety, wmiformity, extenaive-

ness, snd representativeness of the vegetation types to be studied.

Pastures, paddocks, snd plots must be accessidle by truck or cer
&t 21l seasons to permit feeding and handling of the cattle, meking



observations, =pplying treetments, sud for demomstration purposes.
Sefety from sceldental wild fire is, of course, a prime necessity,
not alone from the viewpoint of possible loss of livestock but siso
because of the cumnlstive investment in research effort. Uniformity
of cover over relatively extensive areas is required to permit re-
plicstion of a series of treatmentis, each of which by iteelf takes
conslderable area. Future applicability of the resesrch results
demamds that the areas used besr forsge and timber types represemts~
tive of an important part of the Coastel Plain.

In sddition to these general quelifications, am ares, to be
sultable for reseesrch on the integrstion of timber snd range mansge-
ment should have grazeble forage sssociated with meture timber ready
for harvest snd regemeration, or immeture forest in need of culturel
treastments. Full control of cutting by the resecarch agencies is
wvell-nigh imperstive to assure complisnce with the experimentsl
deaigns.

Herd msnagement studies need sufficient range to support eight
to twelve herde of about fifteen head each. That would mean some
3000 to 4000 scree of the kind of reed renge found on Eofmsan Forest.
As = matter of economy it should be possible to install pestures
contiguous thus seving on feed, watering, and weighing fecilities,

Forzge mensgemsnt studies, other tham those employing plucking or
clipping gusdrsts, heve, perheps, the highest recuirement s to exten—
sive and mniform sreas. Fsch pesture must be large emough to support
three or four head of eattle for = pesson. When multiplied by replica-
tion of several levels of use the recuirsments for s single experiment
mey amount to seversl humdred acres of very mniform forsge. At Hofmemn
Forest the required sres ic estimated to be 320 to 720 scres for esch

=B



v.

#tudy. The accessibility recquirement is also high for forage menage-
ment studies, for their very nature reguires frecuent seasonal obgerva-
tions, measurements, snd collectionms.

acces 11 res

Forage Survey

The survey of the forage areas on Hofmann Forest was started by out-
lining all probable areas on the aerial photographs of 1938, The ouwtlined
aress vere them locsted on & map of the Forest drawm to & scale of 2 inches
per mile., Grass and sevennch areas were identified ss distinct from
switch cene vhenever pessible.

During February, 1948, field checks of the more promising areas
were made by I. H. Sims and W. O. Shepherd of the U, . Forest Service and
€. K. Kaufmen of the N, C, fgricultursl Experiment Station. These field
examinstions made poscible identification of the existing situation with
the situation as represented on the zerial photos, particulerly the
presence or sbsence of forsge on areas identified as forsge areae on rhotos,
and & more accurste location of forage type boundaries. Date on the densi-
ty and quality of ke forsge wees also obtained. Ground surveye were mede in
the Horsepen Ridge area, the Fast Quaker Bridge Foad area, end the Savermeh
in Pegtures A ond D, at Deppe (areas I, IV, X reepectively on the map).

Following the ground exsminetion, W. 0. Shepherd made 2 flight
over Hofmsnn Forest. During Ws course of the flight he identified the
forage types on gquestionsble arees and made additional corrections in
forage type boumdaties.

After the field work #as completed 2 final revision of sreass of
forsge was made on the map by re—exsminetion of the serial photographs.
The scresge of the verious areas was then determined by planimeter. The
result of the survey is shown in the following table.

9=



Location, acreage, type, and quality of forage
on forsge areas in Hofmeann Forest.

Gross

Hap Wo. Hame Type snd Quality of Forage _ JAcreage
I Horsepen Ridge Cane. Low to good capecity 541
o Black Sand Ridge Cene, Fair 1,981
III logged Pasture Cane., Fuir (pastures 400A.
other 2684.) 668
Iv East Quaker Bridge Road Cane. Fair 661
Iva Neighboring bed (1/2 mile west 115
v Davis Field Cane. . 982
Vi Kits Island Cane. Falr to good 1,042
VII Deppe Trail Cane. Fair to good 562
VIII Reese Trail (2 beds) Cane. Poor to fair 579
Ix Pagture A, B, & D Savemnch. Poor to fair 1,564
Additional fringes of cane
x Pasture C Viregrass ' 200 1
Ssvannsh. Poor to fair 700

Additionel fringes of cane

SQuality of forage
mmhmthMmhthmwdth

wnpalateble brush. m.hlmﬂmm,!o.llnd!o.ﬂ,nnmdh
1945. Fire tends to improve the position of switch cane relative to brushj
hence, these two aress probsbly sre lees brushy thsn the cene brakes in portions
of the Forest where burns heve been less recent. But, even in these areas the

pctchuofmomommllmdmtm.



Density snd height of Me switch cane also very grestly. Im
ﬁ.njoruumuwnaﬁe-phh@thn-z-lﬁ
to 4 feet snd the average carrying capacity for year-long greszing
approximately 2 scres per smimsl month,

The savannshs are predominately of & wiregrass type. No
recent extensive bwrns have occurred in Block 10 im vhich the a, B,
C, snd D pestures are located, The result has beem that sprout
end seedling growth of pond pine has reforested the savamnsh ares
to & considersble degree. Thelr grazing velue has beem propor-
tionetely reduced.

Accessibility

None of the forage areas shown on the map are now accessible
by eli-weather roads. The roads into areas III snd IV would need
to be graded, including reising by several feet in some places, be-
fore year long use would be posaible, In the case of area IV sbout
2 miles would meed to be rebuilt., irea I is now accessible by a
former logging road but the entire distance of sbout 2-1/2 miles
would need to be rebuilt plus the construction of severzl more
miles to meke the entire area usable as & grazing area. The largest
and most premising bed of switch came iz area II but some 5 to 8
miles of sll-weather road must be constructed before it will ba
usable for research purposes. Areas VI and VII are accessible only
by tractor or afoot. Area VI would require about 4 miles of road.

Under the development program for the immediate future area
VII vould be the first to become fully seccessible. In the progrem
& rosd will be built along the Deppe Trail followed by rebuilding

«lle



of the Roper Road. The plans call for a ditch adecuate for draining
off the surfece water, with en all-westher road om the spoil bank.
Following the Deppe Trail-Roper Koad work, & road of similar type
will be built on the Block line intersecting ares I to the commem
corner of Blocke 1, 2, 3, and 4. Next, the Quaker Ridge road will
be rebuilt snd & road will be built on the Cypress Creek Treil from
the barmn at Comfort. A roed will be built from the Quaker Bridge
to the Roper Road. The complete development program calls for &
reised all-weather roaa on &ll the block lines end secondary roeds
on the sectionm lines.

Dragline operations have beem started on the Deppe Trail st
the Forest hesdquarters. Construction of this type will proceed
slowly. lopolitinltatmtmhndoncudingﬂutinvh-
eny portion or all of the development progrsm will be completed.

VII. Conclusions.
1. Hofmann Forest, st present and in the foreseeable future

is wnsuited for importent parts of the Forest Gresing research program:
Specificelly, because forage areas, otherwise usable, are insccessible,
variable, undeveloped, tnd luck reasonsble protection agsinst wild
fire.

2. Hofmann Forest cen be continued es the site for quadrat
studles of forage menegement.

3. Theré is reason to question whether the brushy switch cane
types on Hofmann Forest are representative enough switch cane in the
Cozstel Plein to juestify it as & site for the forest grazing recearch

program.



VIIX.

Becommendations

It is recommended that steps be taken lmmediately to obtain
en srea fitted to the meeds of the Forest Gresing research program;
and that for the ensuing graszing sessom the forage memagement quadret
studies and the testing of crossbred cattle be continued at Hofmann
Forest. Every effort should be made, hovever, to have the new area
selected and initisl development work such as fences, water, and
weighing facilities installed by about January 1, 1949.
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Memorandum To: Re We Cummings

From: He Le Lucas

I have studied over the project outline on the "Role of Forest Grazing in Beef
Cettle Production in Southeastern United Statese™ Projects 9, 10, 11 and 12 are
very well writtens I have penciled in a few wording chenges in the menuscript,
and think that perheps a sentence or two might be added on page 1l in sub-project
10. These sentences should be to the effect t hat the design, due to a lack of
replication, allows no estimete of the error for general application of the
resultse The design gives only an estimate of error pertinent to the particular
site involved in the studys I am sure the author is aware of this point and plans
to do more extensive studies after besic techniques have been worked out, On
pege 12, near the bottom, a phrase is included to the effect that the error term
is of questionable reliabilitye. This phrase should be stricken out beceuse the
sentences just suggested explaein what the author means by the term, questionable
reliability.

Sub-project 13 was not written very welle I heve penciled in changes in sentence
structure and wording in the menuscript (pages 33, 3L, 35)s There are also some
comments to be made on the design of the experiment. One of these is relative te
item 3 on page 3lLe The process of alternating the groups between ranges at 2=
week intervals tends to under-estimate the amount of feed required for the
"maintenence" treatment and to over-estimate the feed required for the "gain"
treatment, How serious such errors are probably depends to a large extent on how
heavily the pastures are grazed. The procedure of alternating is apparently ine-
corporated in order to cancel pasture differences and thereby reduce experimental
errore This may or may not be a desirable thing to do depending on the aims of
the study. I would judge it would be much better to not use the alternating
scheme, but rather set up the experiment on a replicated basis that is, with twe
or more pastures on each feeding treatment. Some objective characterization of
the carrying capecity of the pastures should also be made, These changes seem
necessary if the results are to be of any practical value. I say this beceuse
there is little doubt in my mind that the amount of supplemental feed required to
maintain weight or to provide the desired rate of gain will vary tremendously
from pasture to pasture and from location to location,

The analysis proposed by the author is

Source of variation defe
Between groups 1
Heifers in groups N-2

Total N=l




Dro Cummings
Page 2
March 18, 1948

This analysis has absolutely no meaning for the winter feeding results because
the author is feeding the animels to maintain some arbitrary average rates of
growth which are known to be different for each groupe The variable truly under
study thus is the feed required to obtain the desired average rates of growth
and not the rates of growth perse. Obviously there will be only two data for
the experiment, one for each group. Thus, no enalysis is possibles On the
other hand, the analysis proposed cen be properly used for a study of subsequent
growth and reproductions In this event covariance on winter gain would improve
the analysis considerablye

To sum up the comments just mede relative to sub-project 13, it can be said that
the experiment is very poor from the standpoint of estimating the feed required

to give a desired winter gain, (this criticism can only be over-come by replicating
the experiment, either at the ome site or preferably at several other sites in the
region)s On the other hend, the effect of rate of winter gain on subsequent growth
and reproduction can be assessed quite well from the experiment.

Knowing something about the conditions under which sube=project 13 must be con=-
ducted, I think little can be done with regard to improving its bad featurese

I think, however, the author should point out the deficiencies and make strong
the point that the experiment will be replicated when facilities are available.

Yl e

Associate Professor

HLL:r



THE ROLE OF FOREST GRAZING IN BEEF CATTLE PRODUCTION IN

SOUIHEASTERN UNITED STATES

WORKING PLANS FOR NEW STUDIES DURING 1948 IN THE
COASTAL PLAIN OF NORTH CAROLINA

(This is & supplement to the revised Working Plans of March 1945.)

Seven msjor problems of forest renge grazing are listed in the ap-
proved problem snelysis and working plens of June 1942, and the revision of
March 1945 (page 10). Since the research program could not cover all of
these 2t one time, the aim in the early stages of the project has been to
"first tackle those phases which it is thought will yield the greatest and
quickest returns to the farmer". The studies thus far have dealt largely

with the cettle menagement phases of "finding the most practicel systems for

utilizing the reed (switch cane) forage type by beef cattle". Although cer-

tain phases of this problem will be continued, studies heve progressed to

the stage where considerable effort can be shifted to other importent prob-
lems. The study plens included in this supplement involve two major prob-
lems included in the original problem snelysis which sre now concidered to

be of primary importsnce, fire protection end forsge msnagement.



1.

PRESENT STATUS OF STUDIES OUTLINED IN THE REVISED
WORKING PLANE OF MARCH 1945

The grazing progrem which has been carried on in the vicinity of the
old Blacklend Branch Station et Wemone will be trensferred to the Tidewater
Experiment Stetion, near Plymouth, The desirsbility of such a move became ap-
perent (end was enticipated in the 1945 working plans) when the Blackland
Station was sold and replaced by the Tidewater Stetion in 1944. The studies
now in progress will be closed out according to schedule at the end of the
1947 grezing season.

£t Hofmenn Forest the need for additionsl resesrch fseilities and a
revision of the studies has become increasingly evident im recent years. In-
edequate roads, treils and fences has mede cattle menagement difficult and has
resulted in exorbitant losses of experimentel cattle, A lack of suitable winter
pastures tends to limit the application of results of wintering studies. An
initisl lack of uniformity emong the "logged pastures", in both forsge stand
end logging treatment, has been eggraveted by repested wild fires snd over-
grazing to the extent thet these pastures are of limited value to the study
for which they were designed. However, observations in these pastures have
emphasized the importance of fire as & problem snd also as a valuable tool in
grezing end timber manegement. To attack some of the most importent forest
grazing problems on & sound besis et Hofmenn Forest will require s new set of
experimentel pastures. Whether it will be most fessible to locate these pas=
tures at Hofmann Forest or et some accessible area, is sow under consideration.
Vhen & decision is reached the projeet anslysis and working plans will be re-
vised to incorporate results obtained to date snd new studies to be undertaken.

The subprojects outlined in the 1945 study plens are listed below and the

present status of each is indicasted. All studies which sre being completed or



closed sut will be enalyzed as soon as possible snd reports prepared for pub-
lication,

Subproject No. 1, "Effects of Heavy Grazing and Moderate Grazing on Reeds
end on Cattle Geins at Wenone". This study culminates at the elose of the 1947

grazing sesson in November,

Subproject No. 2, "Use of Reeds in Finishing Yearling Steers". This study,
conducted at Wenona snd Tidewater Stetion, will be completed at the close of the
third finishing trial in the spring of 1948.

Subproject No. 3, "Logging Effects and Degree of Grazing". This study at
Hofmann Forest, scheduled to run "at lesst 10 years®, was closed out in 1946
after four grazing seasons when it became apparent that little additionel in-
formation would be obtained by continuing it further. The pastures lacked uni-
formity both as to forage and logging intensity, and the date are not conclusive
regarding the effects of logzing or degree of grazing on cattle geins. Two wild
fires in 1945 further accentusted differences smong pastures and disrupted the
originel design. These pastures now are useful only for studies requiring no
pasture comparisons.

The study has shown that grazing has significently increased the esteblish-
ment, mortell!ty and growth of pine seedlings. Some pertinent information has
also been obtained regarding the effect of fire on pond pine regeneration. A re-
port on these phases is being prepsred for publication.

Subprojeet No. 4, “lineral Requirements on Forest Range". This study, which
has been conducted at Hofmann Forest under the supervision of the Animal Nutrition
Section, Department of Animal Industry, N. C, State College, is being elosed out
with the calving date to be obtained in the spring of 1948. The study failed to
demonstrate a cobalt deficiency in the forage, perhsps due to the fact that all
cattle received supplements of bonemesl and cottonseed mesl which contained traces
of cobalt., The study was redesigned in the fall of 1946 but it is being discon=-
tinued watil better feecilities for &z well controlled experiment are available.

Snbgmject No. 5, ™"Different Plenes of Nutrition for Wintering Breeding
Cows on Forest Range". The sixth trial comparing three levels of protein supple-
mente (two, four and six pounds per head deily) from Jenuary until April, wes
completed in 1947, when this study was closed out. Results of the first two
triels, end an earlier one comparing two and four pounds of supplement, were
published in 1945. The range pastures on which these trisles were conducted were
quite heterogeneous end somewhat deficient in desirable winter forage. Further
wintering studies are needed with variations of the supplemental feeding program
and on ranges more suitable for winter use.

Subproject No. 6, "Wintering Calves on Reeds". This was set up as a
three yeer study st Wenona., Fires in 1941 and 1943 interrupted the experiment,
but two trials were conducted during the winters of 1942-43 and 1944-45. This
study will be continued at Tidewater Station, or elsewhere, when facilities are
available.



Subproject No. 7, "Relative Grazing Velues end Nutritive Properties of
Forage®™, e forsge sempling end chemicel anslyses for this study have been
completed. The data are being summsrized by N. R. Ellis, of the Bureau of
Animel Industry, U. 8. Dept. of Agriculture. Observationsl date concerning
pelatability, season of use, relative importance, etc., have been collected
in ell of the grazing studies =nd will be continued in future studies.

Bubgrojoct No, 8, "Development of Beef Cattle Especially Adapted to the
Coastel Plain Region of North Carolina®., This long-termp project, begun in
1944, is being continued. In 1947 two-year-old heifers obtained by crossing
grade Hereford cows with Brehmen snd Africender bulls were bred to young bulls
of the same ancestry for the first time in this study.

3.



Effect of Degree end Sesson of Defoliation on
the Productivity and Vigor of Switch Cane.

(Subproject Ho. 9)

P_W_ﬁ set

An explorestory investigation of the response of switch csne to definite
Gegrees of defoliation at different seasons., The results obtsined here will
be of grestest velue as background information for developing improved manage-
ment methods snd grezing studies involving switch cane.
Importance of Study:

i P

The smbiguous terms, "heavy", "moderate", end "light" have commonly

been employed to indicete intensity of utilization. To be meaningful, these
terms must be defined accord@ing to some tengible eriteria such as per cent
defolistion or utilizetion et perticular seassons. The degree of defoliation
that switch cane will endure at verious seesons, end still maintain ite vigor
end productivity, has not been determined. Such informstion is needed for
intelligent mensgement of this most importent natiyc forage species of
North Caroline's Coastel Plein region.
Switeh cane forage fits well in a grezing progrsm during one or more
of the following periods:
(1) During the spring end esrly summer before lespedezs
and other late pestures asre producing well.
{(2) During the entire summer to supplement, or replace,
farm pestures.
(3) During the fall or winter after ﬁomnent pastures
have become dormant.
These periods are included in the present investigetions of arbitrary "light*
and "heavy" rates of utilization, end aslso "total®™ defoliation, empleying

hend harvesting.
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Status:

The study wes begun informally in 1946 snd is now in the second season.
Observetions thus far indieate: (2) thet the bulk of the snnusl forage growth
on ungrazed cene occurs in May end Jume; (b) regrowth of folisge is slight end
new leaves ere small following defolistion in July or later, and does not begin
for at least one month after defoliation; (e) growth is epparently dormant by
November; (d) light utilization, as practiced here, stimulates very little re-
growth; (e) more than one year is necessary to eveluate the effects of the
treatments being used, since the early foliage growth appeared to be normal on
all plots the second season,

Methods and Procedure:

Hand plucking on small plots is employed to simulate grazing effects of

the following seasons and intensities of utilizetion:

Continuous early (May through July), both light end heavy.

Continuous sumerlong (May through November), light end heavy

Winter (Nov. - Dee.), light snd heavy.

Total ﬁtiliution (one time per emnum) in Mey, July, and Sept.

(In addition to these nine conditions, check plots with no

utilization are ineluded for comparison.)

The degree of defoliation arbitrarily selected for "heavy" utilizationm
is 40 percent of the available foliage each month for both the "early" and
"summerlong" periods, snd = single 100 percent defoliation in winter. The
corresponding "light" utilization rete is 15 percent each month for swmmer-
long", 20 percent for "early", end 50 percent in winter. A constant per-
centage was adopted es the basis of degree of utilization because no relisble
information was evailable to indicate the smownt of initisl growth to expect,
end considersble regrowth was enticipated. 4 eingle defoliation in early winter

is expected to provide an adequate, though rigorous, test of winter utilization



beczuse gmwth- is dorment et that time snd some of the older leeves are shedding.

Location:

The study ie being conducted in a uniform stand of ungrezed switch cane
Just west of the "logged pastures™ at Hofmann Forest., The area had been com-
pletely burned over by a severe wild fire of early April 1945. New growth of
the cene was vigorous snd uniform, over-topping all brush sprouts.

Number end size of plots:

Plots representing each of the nine utilization treetments, end elso an
untreaeted check plot, are replicaeted three times, making a total of 30 plots.
Each replicetion is grouped in & bloek of plots separsted from the other blocks
by a distence of 70 to 80 yerds. Each plot is 3.3 x 6.6 feet (1/2000 - acre).

Establishment of plots:

In each block asrea 10 plots were selected for wniformity; then trestments
were ascigned at random. The plot corners were marked by wood stakes sbout two
feet long, snd wire was strung between the stekes to clearly delineate the boun-
daries.

Brush sprouts were cut off near the ground and removed from the plots. This
procedure will be repested at least once each year in order to minimize possible
effects of brush competition.

Harvesting procedure:

The specified percentage of foliage is plucked by hend from esch individusl
cane stalk, ©So far as possible, the cluster of three to six leaves of an individusl
brench sre plucked together, that is, utilization is by branch clusters. To ob-
tain grestest accuraey, individusl leaves were the unit of utilizetion at the be-

gimning of the study. It became appsrent that plucking one or two leaves from a

cluster did not simulete grazing conditions as closely as did plucking a cluster

at & time. Therefore the procedure was changed the second season.
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Hervested forage is bagged sepsrately for esch plot =nd both green end
oven-dry weights are obtained. Any rhizomes connecting plants inside the plots
with plents outside, are cut each spring by spading end/or chopping to a depth
of 10 ineches along & line completely surrounding the plots end one foot outside
the boundary. This one-foot "buffer" strip receives the seme trestment as the plot. |
(During the first season, while the advisebility of severing connective rhizomes
in this menner was being investigated, a three-foot buffer strip esround each plot
was included in the utilization treatments and rhizomes were not cut.)

Hervesting begins when the ceme hes put out two full leaves (usually eerly
in May) and continues at four-week intervals thereafter until the winter hervest-
ing in November or December.

Records:

In eddition to forage yields, the following information is recorded each

time & plot is harvested:

Eetimated foliage density (in percent of ground cover)

be)

¥ Average number and size of leaves per stalk (estimeted from
semple counts and measurements)

Average number of leaves harvested per stalk (estimeted)

Observations on emount of regrowth, condition of forage, etec.
The spproximate number and size of live stalks, dead stalks, snd new basal
shoots will be recorded at the end of each season. Aversge cane height snd es-
timated foliage density were recorded for all plote at the beginning of the study.
Duration:

The study should be continued et least through the third season (1948) .



Statisticel enalysis:

For forage yields, snd other comparisons of the nine utilization treat-

ments, the following snelysis will apply (for one year):

Blocke 2
Treatments 8
Error _1é

Totel 26

For comparisons including the check plots, the degrees of freedom would
be increased to 9 for treatments and to 18 for error.

To increase precision, the forage yields may be adjusted for initial
plot density, cane height, or Sumber of etalks per plot by coveriance anslysis.

Supplemental Informstion:

TFor additional eveluation of the eumulative, or residusl, effects of
these treatments it mey be feasible to determine the levels of food reserves
of the came at the close of the study (see subproject 10), or to harvest the

total forege produced the following season.



Orgenic Food Reserves of Switch Cene in Relation
to Season and Stage of Growth

(Subproject Number 10)

Purpose:

To determine the seasonal fluctustions of the food reserves of switech
cene, in relation to recognizable growth stages, as a basis for better under-
standing the proper management of this forage species.

Importence and scope of study:

The depletion of stored foods during the early rapid growth stage, and
the replenishment of food reserves during subsequent stages of growth, are
well known phenomena of seasonsl development in perenniel plants, Various
studiee with peremnnial forage species have shown that harvesting the foliage
when the food reserves are at a low level tends to reduce the vigor and pro-
ductivity of the forage stands. For sustained forage production, the plants
must be sllowed to build up their food reserves between harvestings.

Switch cane appears to possess the facilities for rather remsrksble food
storege capacity in its stout rhizomes and peremnial etems, but this species is
very sensitive to misuse end is easily weakened or killed by heavy continuous
grazing. Simple microchemical tests show that the rhizomes contain abundsnt
astarch snd recognizable smounts of sugar. Undoubtedly the accumulations of
these and other plent foods fluctuste considerably during the year, and proba-
bly in relation to recognizable stages of seessonal growth, If the periods of
depletion and low levels of food reserves, and slso the periods of replenish-
ment and high reserves, could be established, it would contribute materially to
& better understanding of proper management of the switch cane forage type.
Such is the primery objective of the present study.

Information will also be obtained pertaining to the prinecipsl storage

produets, the reletive importance of serisl stems as storage orgens, the gross
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chemicel composition of the leaves and other plent perts st different seasons,
=nd reletionshipe among several chemicel components., Such informetion will
provide a basis for simplifying further studies involving food reserves, and
will elso add something to the present meesger knowledge of switch cane phy-
siology.

This physiological approsch may prove to have rather wide application
in switch cane menagement research. Since a depletion of the cene's food re-
serves probably precedes the apparent reduction in vigor end forage productivi-
ty resulting from misuse, it seems quite logical to expect that e measurement
of the food reserves might be helpful for an esrly eveluation of msnagement
studies and for detecting deterioration of cane vigor before the forage stand
is seriously demaged. This applicetion will be tested in the future if the re-
sults of the present study indicate that it would be feasible.

Stetus:

Thie investigetion wass begun informally in 1946. Semples of stems and
rhizomes have been collected at monthly intervals since J uly 1946 except for the
months of Januery, February and March in 1947. Preliminary chemical enalyses
have been mede and the preservation methods and enalytical procedures to be
followed heve been esdopted. It has been found thet oven-drying (at 70°C) and
alcohol preservation of the plent material give comparable results, and that the
dried semples sre more easily processed in the laboratory.

Methods and Procedure:

Plent materisl:
Rhizomes and stems are collected at monthly intervals throughout the year.
Leaves are also sampled except in late winter when insignificant emounts remsin

on the plants in the open site where the collections sre being made,



Sampling areat

In order to minimize possible effects of site varistion, all ssmples are .
colleeted in & restricted srea at Hofmenn Forest, and from esme of wniform
height. This particular area was burned in 1945 and now has a wniform stand §f
cane 3% to 4} feet tall, & limited smount of brush, end very few trees.

Collection =znd preparation of ssmples: '

Pieces of god of convenient size (one to two square feet) are cut out,
with the serial portions intact, &nd washed Tree of soil. Roots are removed and
surfsce weter allowed to eveporate from the rhizomes. Then, approximately 200
grem samples (green weight) of the leaves, stems, znd rhizomes (ineluding the
underground portions of the stems) are collected in psper bags, the stems and
rhizomes being ecut into segments less than sn inch long to facilitate drying.
Each ssmple is a composite of geversl groups of plants. Whenever possible,
sampling is done about the same time of day (early afternoon) every mouth.

As soon as they cen be transported to Rasleigh the ssmples are dried to con-
stent weight in e forced-draft oven at 65° to 7D°C. They are then shipped to
the chemicel laborstory for analysis.

During 1946 the freshly cut meterisl wes placed in glass jars and suffiecient
95 percent alcohol was added in the field to provide at least an 80 percent solu-
tion aefter dilution by the water in the plant tissue. The drying method wes sub-
stituted in 1947 after tests‘showed that the two methods gave comparable results,

Chemical snalysis:

The samples are belng snalyzed at Beltsville, Marylend =and Tifton, Georgia
under the direction of N. R. Ellis, Principel Chemist in Charge, Animal Nutritiom
Investigations, Buresu of Animel Industry, U.S.D.A. Determinetions are being made
for total sugars, starch, ether extract, crude protein, cellulose, lignin, erude
fiver and ash. After reletionships emong these constituents are estublished for
switeh cane, several of the determinations cam probably be omitted with impunity

in further studies.
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Records:
The ssmples are weighed when they are bagged and again when removed from
the drying oven.
On each sample date, the following items are noted and recorded:
Stage of growth and condition of foliage
Time (hour) of sampling snd drying
Soil moisture conditions and height of water table.
Any unususl observetions or cirecumstances.
Duration:
The study will be carried through two full years at which time it will
be decided from sn imspeetion of the data whether or not more samples are
necessery.,

Statistical Analysis:

Ceusidoaring the type of data involved and the experimentel design used,
it is believed that e statistical treatment would be of limited velue in the
interpretation of this study. However, the following snalysis might be epplied
to ;i/a:;e variation between months and between years, for any one of the
chemicel constituents, slihough the reiiebitity-of-the error term may be of
guestionable reliability.

Source at.
lonths 11
Years 1
Months x years (error) 11

Total 23
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Forage Species snd Construction Methods Useful for Estab-
lishing Pesture Firebreaks in the Pond Pine Forest Type.

QSubgrojeet Number ll)

Pmaox
This is en expleMatory study to investigate (a) techniques for the con-
struction and establishment of pasture firebresks and (b) forsge species adapt-

ed to Coastal Plein forest sites and suitable for use on firebresks.

Importance and scope of study:

Wild fire iz the major hazerd of the forest industry im much of the
Coastel Plain of North Carolina. At the time of the 1937 forest survey, almost
100 percent of the pond pine-hardwood type showed evidence of burning, and on
1/4 %0 1/3 of its ares fire had been severe enough to kill sew-timber trees
(Forest Survey Release No. 4 and No. 5, 1940). Although the damage was less
severe in other types, from 7L percent (im the northern divieion) to 82 percent
(southern division) of all forest land in the Coastel Plain gave evidence of
having been burned over. In this area fire conditions heve improved but little
in recent yeears and many areas continue to burn over every two to five years,
Fire control is difficult because of the expense and limited accessibility of
forest tracts with few fire barriers. The prolific understory of herbs and
brush which cherseterizes the Coastel Plain forests produced intense fires which
are difficult and dangerous to combet. Wet conditions which ordinsrily prevail
over much of the yeer add to the difficulty mnd expense of mainteining an ade-
quate system of firebreaks im prepsration for the occasional dry periods of
high fire hazard.

There are good indications that grazing might be epplied to the fire
problem to good adventege. Definite benefits of grazing were demonstrated om
three recent occasions at Hofmsnn Forest when wild fires died out or were brought

under control upon entering the experimentsl range pastures. Observations at
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the Wenona experimental srea end elsewhere indicate that fire hazerds sre ma-
terielly reduced by grazing., If it were applied specifically for maximum fire
protection,the efficiency of grazing es a fire control tool could undoubtedly
be greatly incressed. One of the most promising applications sppesers to be in
the cheap maintenance of wide fire lanes or "pasture firebresks" established
at strategic loeations:‘as to prevent fire from entering the forest or to breask
up large tracts and thus confine accidental burns to relstively small arseas.
This method involves the esteblishment of & "sod™ of pesture plants which will
prevent the invesion of inflammable native vegetation oato the leme, and which
in itself will be a fire barrier by virtue of being green or closely grazed
during the fire season. By themselves, such lenes could not be expected to
stop intense fires in = strong wind, but under the dry conditions of bad fire
seasone they would serve as emergency access roads and provide relstively
safe avenues of attack for fire fighters and equipment.

As a prerequisite to investigating this mesns of fire control, informe-
tion is needed on practical procedures for constructing the fire lenes and pre-

paring the seed bed, and on forage species which are suitaeble for this pur-

pose and sdapted to conditions encountered in forests of the lower Cosstel Plain.

It is with these preliminary phases that the present study is primarily con-
cerned, If results a.ndv observations here indicate that this applicstion of
grazing is praseticable, the method will be developed further in later studies.
Status:

- This is & néw subproject.
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Methods snd Procedure:

Phase I. Methods of constructing fire lanes end preparing for seed-
ing. The following implements end methods will be investigated:
A. Brush cutter only -- no ditches at sides of fire lene.

B. Brush cutter as in A but ditched at both edges by use
of a fire plow or angle-dozer.

0 #. TFire plow for working up fire lane and angle-dozer or
road grader for leveling, with ditches left at both edges.

A bush-and-bog harrow, or other farm implement, will
be used to supplement these methods if necessary to
prepere & suitable seed bed,
Number and width of lanes: (All lanes will be 1/4 mile long.)
Three lanes 1 rod wide; each constructed by a different method.

One lane 2 rods wide construeted by method B.

Location of lanes:
The lenes will be oriented north-south in Block I of the
Tidewater Experiment Stetion. They will be speced st least
200 feet apert. After the sites for the lenes have been
selected, the location of the specified types of lanes

will be randomly assigned.

Site preparations

0ld trees and reproduction too large to be cut up by the

o)

brush cutter or fire plow will be removed in advance by the

most feasible method at hand.
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Records (Phese I)s

Fecords will be kept of the cost of establishing a suitsble
seedbed on each lane; equipment and man hours reguired for each phase
of construction, the number of trips over the seme area required for
each type of equipment, ete. Alsc observations concerning the apparent
adaptebility of each kind of equipment for the site conditions encounter-

ed will be recorded.

Disgram of lanes

1 rod wide | Fire plow - ditched e
" ow ow il
Brush cutter - ditched ooe
"on " e

i Brush cutter - not ditched vor
¢

see

2 rods wide l Brush ecutter - ditched

-

£l lanes spproximately 75 rods long.

Phage II. Yorasge establishment.

Promising forage species and mixture will be tested on the
fire lanes constructed in Phese I. The principal criteries in judging
a speclies or nixt‘aro will be ite utility in the meintenance of sn ef-
fective firebresk under forest grazing conditions. Good forage pro-
duetivity, particularly from early fall until late spring, is also
desirable,
Speeies and mixtures:

The following species will be tested in pure stands end in all

possible simple mixturee combining ome grass with one legume:
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Gresses

Italien ryegrass (Lolium multiflorum)

Tell meadow fescue (Fostuce elstior arundinacea) ,
Ky. 31 or Alta strains.

Redtop ( stis alba)
Dallisgrass iPasEel_\g dilatatum)
Legunes

Subclover (Trifolium subterreneum » Mt. Barker or Tellarook strains
Ledino elover (Trifolium repens
Wetland dservetch ("big trefoil”) (Lotus uliginosus)

Kobe lespedeza (Lespedeza striata)

These species represent winter amnuals and cool westher pe-

rennials of both grasses and leguunes, a summer perennial grass, and a
sumer annual legume. Alsg grasses and legumes having rather low fer-
tility requirements and toleraznt of wot conditions are included. They
were selected by the Depertment of Agronomy, N. C. Stete College as repre-
senting the kinds of forage species offering most promise for firebreak
pasture mixtures in the Tidewater section of the N. C. Coastel Plain.

No information is mow available concerning their value for this par-

ticuler use.

Rate of seeding and time of planting:
The following rates of sceding are expected to give satis-

factory forage stands:

Species Lbs.of seed per acre
In pure In mix-
stands tures
Italien ryegrass 50 35
Tall meadow fescue 20 12
Redtop 15 10
Dallisgrass 25 15
Subclover 20 15
Ladino clover 4 3
Wetland deervetch 6 4
Kobe lespedeza 40 20
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A11 plots will be sown as early in the spring ss moisture con-
ditions permit. Since ryegrass and subclover are not well adapted to
spring sowing, these species will be resown in the fall if they fail to

meke a stend and produce a seed crop the first season.

Soil treatments:

£11 lanes will be limed wniformly st the rate of 3 tons per acre.
The lime will be applied during the last phese of seedbed preparation.

All leg\;mo end mixture plots will be fertilized with 2-12-12
fertilizer, at the r=te of 500 pounds per acre, prior to seeding., Gress
plots will receive 600 pounds per acre of 10-4-4 fertilizer, This will
provide 60 pounds per acre of P205 and X0 for plots containing legunes,
end 60 pounds of nitrogen per acre for plots with grass only.

These retes of liming and fertilizing have been suggested by the
Department of Agronomy as sbout the minimum which will probably be satis-
factory for obtaining a good stend of sll the species being tried. Al-
though there is a need for informetion concerning the response of those
epecies to different levels of lime and fertilizer, particularly under
the conditions being investigeted here, this phase has been omitted to

eimplify the experimental design.

Number snd size of plots, and experimental design:

Plots will be the width of the lanes =nd 24 feet long, allowing
50 plots per lzne.

There will be two blocks (replications) per lane, with 25 plots
per block.

Blocks will be divided into sub-blocks of 5 plots; 4 plots seeded

to one each of the legumes and the other with no legume.
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Each of the four grasses will be seeded over an entire sub-
block; the other sub-block will have no grass (only legumes and a check
plot not seeded).

Epecies will be sssigned to plots and sub-blocks et random,

Pisgram of planting design for each lane

1 plot, 24 feet -

| |

No grass -- - Grase 1
l _] l Grass 2, ete.
Legimes i Logunes ‘ i
None (1 2 3 4 ‘ None ; 4 \2 ‘{, ete.
I N

Mansgement of fire lanes:
The lesnes will be open to grazing at all times except for the
first month or two of the initisl growing season. Brush or other in-
vading species will be removed the second or third yesr if necessary to
maintein the usefulness of the lane as & firebresk. For this purpose a
brush cutter, bush-and-bog harrow, or other suitable equipment will be used.
If additional fertilization eppears to be needed during the

second or third season, the design cen readily be modified to ineorporste 4 i

this treatment on helf plots.

Records:

Forage stend will be estimated in early summer and early winter
end reted 1 to 10, 1 being excellent.

Density of grouwnd cover will be estimeted (in tenths) for forsge

speecies and weeds in late fall or eerly winter.



Apperent inflammability of ground cover will be rated during the
usugl fire season of late winter and eerly spring; rate 1 to 10, 1 being mini-
mua inflammability (excellent proteetion). It may be feasible to augment
this reting by firing one edge of each lene with a torch during dry weather
end recording the distance snd rate of fire penetration into each plot.

Observations of relative palatability, seasonal growth, and gene-
rel porlfomnca of individual species and mixtures will be made and re-
corded periodically.

Forage yield will not be attempted the first year. This measure-
ment will be included later if it seems to be desirable and if facilities

and available labor permit,

Stetistical snalysis:

The following enalysis will be applied to forage stand and in-

flammebility dete (enalysis shown for one year):

Source a.f,

Lenes (L) 3

Blocks (B) i

B x L (error a) 3 {applies to B)

Grasses (G) 4

GxL 1z

GxB 4

Gx B x L (error b) 12 (applies to G, 6 x L, & G x B)

Legumes (Lg) 4

LgxL 12

LgxB 4

Lg xB x L {error ¢) 12 (epplies to Lg, Lg x L, & Lg x B)

LgxG 16

LgxGxL 48

Lu xGxB 16

Lg x G x B x L (error d) 48 (applies to Lg x G, Lg x G x L, Lg x G x B,

S, @xBxL, and Lg x B x L.

Totel 199

This analysis can be refined further to test the performence of in-

dividusl species or mixtures.



Note:

2.

There ie no error term for testing the significence of dif-
ferences between lanes. If appreeisble differences occur,
field observetions will probably account for them. A future
replicetion of this study, here or elsewhere, will provide

en estimate of error for testing lene differences.

Dr. H. L. Lucas of the Institute of Statistics, N. C. State College,

has epproved the design of study end hes suggested the enalysis

presented here.

Meterisls needed:

Machinery and equipment:

2 heavy fire plow, en "angle-dozer" or heevy road grader,

& rotery brush cutter and poseibly & bush-end-bog harrow, and a

track-type tractor.

Land area to be seeded:

9hree lenes 1 rod wide, end one 2 rods wide, at least 75

rods long; approximately 1/2 sere in eech nsrrow lane snd one

acre in the wide lsne, a total of sbout 2§ acres.

Lime end fertilizer:

Seeds

Lime - ‘7% tons
2-12-12 fertilizer - 1050 pounds

10-6-4 fertilizer - 260 pounds

"3
Sufficient seed of each species to plant 4 acre in pure

4
stends and &6 scres in mixtures at the rates specified,

Duration:

At leest three years.



Grazing Capacity of Switch Cane by Seasons in Relation to
Density and Height of Cane and Tree Cover, =nd Response
of Switeh Cene to Utilization st Different Seasons.

(subproject Number 12)

Purpose:
The purpose of this study is to obtain information vital to the develop=-

ment of a range appraisel method and useful for developing mensgement systems
for the switch cene forage type. The specific aims are to determine (1) forage

productivity (in cow daye of grazing) and forage quality (as indicated by chemi-

cel snelyeis) at five different seasons in relation to density and height of cane;

(2) response of switch cene to heavy utilization et these five seasons as re-
flected in cane vigor and forage production during successive years; [3) the

effect that tree cover may have on (1) and (2).

Importance end Scope of Study:

Efficient menagement of native range involves, first, the determinstion
of the emount of available forasge, or grazing capscity, and second, the appli-
cation of grazing systems which will most nearly produce the results desired.
Ususlly the objective is meximum beef production end a sustained forage yield.
In some instences, however, it mey be preferable to pertially destroy the forage
resource, and perhaps sacrifice something in cattle gains, in order to obtain
other benefite such as fire control, increased pine reproduction, hakdwood
control, ete.

To date, no evaluation factors have been devised for determining grazing
capacity of switech cane range with sny precision. From long experience, the
capacity of the highly productive experimentel renges at Wenona have been quite
accurately determined., At Hofmann Forest, however, the capacity of the experi-

mentel ranges wae over-estimated at the beginning of the study end the stand of
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ewitch cene was severely damsged before the situstion was corrected. Hence,
there is no standard of correct utilization for medium end smell cene such as
oceur at Hofmann Forest snd generally throughout the pond pine forest type.

The orthodox method is to determine grazing capscity from a range survey,
or inventory of kinds and emounts of grazable forsge. The “"amounts® sre some-
times estimeted in unite of weight, but usuelly they are expressed in terms of
"density", or ground cover, which has been found to be & usable and rapid method
of forage eppraisal on native ranges, Certein "productivity" factors are then
epplied in order to convert the density data to grazing capacity. These pro-
ductivity factors are intended to express the relative smounts of usable forage
represented by a unit of demsity of the various forasge species. For exsmple:

If the productivity factors,or ratings, of species A and species B were 40 and 80,
respectively, then & unit of demsity (a square foot, acre, etec.) of species A
would represent one-half as much usable forsge &s would & uait of species B.
Such fectors or ratings may vary with seasons. OSome species, for instence, are
not useble in winter and others sre grazed only during the spring. For switch
cane, at least, the ratings msy require adjustment for the size of the plants.
Forage quality end elso productivity per unit of density appear to be correlated
with cene height which in turn, probably reflects site quality.

A first step in developing factors for the calculetion of grezing cepacity
of switch cene ranges from forage surveys is to determine the gross forage pro-
duction in terms of cow days or months of grezing per unit of folisge density.
This should be determined by seasons corresponding to growth habits and forsge
cheracteristics of the species. The relation of height of came to productivity
Bhould be established also. The relationship of density to foragé yield (by
weight) can be @etermined by elipping or plucking the forage from plots on which

density estimetes have been made. This determination offers enother approach to
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the grazing capacity problem and also provides a check on the aceuracy of the
"density estimation” technique as epplied to renge sppraisal. After factors
expressing the relationship of foliage density snd cene height to forsge yield
and grazing capacity are determined, they can be adjusted for correet utili-
zation, or "proper use", whem the latter is determined from further studies,

Heavy utilization for a short period, smounting to almost complete de-
foliation during e restricted season, should reveal the season or seasons when
switeh cane is vulnerable or resistent to grazing., The problem will then be
to determine the degree of utilizstion thie species wi.u tolerate during the
periods when it is sensitive to over-use. In previous studies this species has
been grazed during either the entire summer or winter seassons. Winter grezing
has not reduced the vigor end productivity of the cane stand eppreciably. Con-
tinuous heavy summer grazing has seriously damaged this species in two or three
years. Since the summer grazing sesson has extended from Mey until September
or December, it has not beem possible to determine whether or not switch ceane
is particulerly susceptiblé to grazing demage during certain portions of that
period. Limited faeilities preclude the investigation of dgifferent degrees of
utilization in this etudy at the present time.

A good opportunity to investigate the effect of tree cover on grazing
capacity end tolerance of utilization is offered st the Tidewster Station where

cane stands occur both in forested sites and in open sites without trees,

Status:

This is 2 new subproject.
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Methods and Procedure:

Trestments:

Prectically complete utilization of folisge of switch cane of
different heights during each of the following periods:

1. May - June (active growth stage)

2, July - August (late growth end esrly full leaf stage)

3., Sept. - Oct. (mature leaf stage)

4. Nov. - Dee., - Jan, (esrly winter)

5, Peb, - Mer. - Apr. (lste winter - before spring growth)
Conditions:

Trees vs. no trees: The study will be conducted both on & site
having a fairly dense stend of young pond pine trees (20 to 30 feet tall)
and on an open site/with no tree éverstory.\

Cane height snd demsity: The peddocke will be so Lated that the
average density end average height of switch cane will vary considerebly
between paddocks but will be as uniform as practicable within paddocks.
Size and number of renge paddocks:

2 reps. (10 paddocks) under trees

2 reps. (10 paddocks) in the open (no trees)

Each paddock one acre in size.

Location of psddocks end treatment assignment:

The paddocks under trees will be located in Tiers 1 and 2 of
Bloek J; thoce without trees will be located in Tiers 2 and 3 of Block K
of the Tideweter Experiment Station. Within each of the two condi-
tione, trees vs. no trees, the treatments end replications will be as-

signed at random, disregerding cene density and height effects which



will be evalusted by the epplicetion of covarience snalysis.
‘ Small plots:

Small plots, initielly comparasble, as to density end size of
switeh cane enclosed, will be staked out in triplicates within each
paddock on an srea having forage snd tree conditions reprecentative
of the paddock, Two of these plots will be protected from grazing
by & fenced enclosure; the third will be open to grazing. One of the
Tenced plots will be plucked by hand, at the time the cattle are re-
moved, to simulate the degree of utilization of the grazed plot (and
the paddock).

These small plots sre not intended to ssmple the paddocks
(which will be carefully surveyed by other methods) , but sre being
used to eveluate some of the results through precise measurements
which would not be feasible on the entire paddock. Specifically,
the small plots will provide an estimate of: (a) yearly variations
in forage growth (fenced plots), (b) cunuletive effects of the graz—
ing treatments (fenced plots vs. grazed plote), (e) trampling snd
brsaking effects on 'cane involved in grazing as agsinst merely utili-
zation effects (grazed vs. plucked plots), (d) forsge yield, (by weizht)
from year to year under the five "tréatments" as releted to density and
height of cene (plucked plots), and (e) the accuracy of the denmsity
estimate method as a means or‘;“zg‘;i;ty’.”’;;; this last purpose (e) the
plucked plots in the peddock Venclosuros will be supplemented by pluck-
ing 10 esdditional plots of ungrazed eczne of verious heights to' better

determine the regression of density and height on forage yields.
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Figure 1. Diagrem illustrating the design end showing s rendom essignment of
grazigg periods and replications. The shepe of individuel paddocks may
be altered slightly so that, for both tree eonditions, some paddocks will

contain relatively short cane and others tsll cane.

Trees No Trees

e ey I35 _.u_é 1 .}
| Mey-Junel July-A Nov.-Dee.=July-Aug. |
| ! Jen. | {
| i
z | 1 |
| | | |
| Sept.Oet. Feb.-la: May-June | Feb. —Malsf
{ Apr. | Apr. |
i { !
| |
July-Aug Hov.Deec.- Sept.-Oct Feb.-liar-

| Jan, Apr,

|
!

 May-Tune Sept.-Oct.

|

| Feb, -Mar+ Nov.-Dec.-
Apr. Jan,

Figure 2, Diagrsm of small plots in 2 single paddock. These plots, in

triplicate, will be located in an area selected as representative of

the forage conditions in the paddock.

Grezed —[J

Fenced
Plucked
Check




The sgize of the small plots will be 3.1 x 3.1 feet., This size per-
mite convenient access to the entire plot from the edzes and slso simplifies
conversion of forage yields per plot to pounds per acre (zrams per;lot x 10 =
pounds per scre).

Number of cattle and method of grazing:

Stocking will be at the rate of two cows per paddock, & total of oaly
eight cows will be required since only one paddock of each replication will
be grazed concurrently. Mature cows, comparable in condition and without
calves at their side, will be used if possible. Pairing will be st random
unless there is considerable variation in size, in which case light cows
will be paired with heavy cows. The peirings will be meintained, and cows
will continue on the same tree conditions (trees vs. no trees), for e com-
plete grazing cycle (one year). Within the tree conditions, assignment to
replications will be at random.

The cattle will be turned into appropriate paddocks early enough in
the designated grazing period to insure that the cene foliage will be fully
utilized before the end of the period. When the paddocks have been utilized
to the point where the cows fail to obtain a "fill", the cattle will be re-
moved end held on auxiliary switeh cane range until time to begin the next
grazing period. Grazing will begin in May after the cane has put out two
or three full leeves. It is enticipasted that any one of the paddocks will
support the two cows for two to six weeks. The grazing will be done near the
middle of each of the five graezing periods. During the winter the cows will
be fed one or two pounds of protein supplement (cottonseed or soybean mesl)

beceause switeh cane forage is deficient in protein et this season.



Fecorde snd Measurements:

Paddocks?

Forage surveys will be made of each paddock at begimning of
study to determine botenicel composition of vegetative cover and es-
pecielly the density end height of switch ceme. For this purpose, each
peddock will be sub-divided inte 8 to 10 portions, and a forage write-
up mede for each geparate portion. Thesé will be combined to obtain
the aversge for & psddock., OCrezing dates will be recorded for each
peddock.

Degree of utilizetion will be estimeted for each paddock when
the cows are removed.

Photo stations will be established in one replicetion of pad-
docks (10 total). Theeé will be photogrephed before snd after graz-
ing each year,

Plotse:

On each plot the following records will be made et the beginning
of the study, snd each year thereafter (during the full leaf stage of
growth) :

Foliage density

Humber =nd size of cane stalks

Number esnd size of new basal shoots

Average number of branches per stelk and leavee per branch
Averege size of leaves

In addition, forege yleld (converted to dry weight) will be re-
corded for the plots hervested by hand during eech grazing period.

Amount of regrowth after utilizstion will be noted periodiecally

end st the end of the growing season.
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Supplementary detat

Samples of cane rhizomes and stalks will be collected from each
peddock for carbohydrate anelyses at the close of the study and poseibly
2t the end of each season.

A ssmple of cene forage for feed snalyses will be collected from
each paddock while the paddock is being grezed.,

The cattle will be weighed as they are turned in and tasken out of
the paddocks., A check group of esbout four cows, grazed on sbundant cane
forage, will be weighed at the same timel

Initistion and Duration:

The study will be started in May 1948 and will continue for at least
three full seasons.

Statistical snalysis:

For grazing capecity of the paddocks in cow days the snalysis for one

year will bet

Source 4.f.
Trees vs. no trees (T) b ;
Reps. within T (error e) 2
Seasons of utilization (S) 4
SxT 4
S x Repe. within T (error b) _8
Total 19

Gbuirg Coppgc il oo
The rogroeaion/ o!/'\ Height e&nd Density of cane on grazingcepeeity—
r
will be determined; also, the partial regression of "forsge other
Loade
than cane™ will bo:m—!ﬁ,' if this proves to be importent,

leaving five degrees of freedeom for the final error term.
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The effect on grazing capseity of utilizetion at different seesons will be
reflected by the enalysis given above during successive years. The smell plot
deata will give supplemental information on items affecting prezing cepacity. Such
items as number snd size of new shoots, and number and size of lsaves reflect the
vigor of the switch cane as sffected by sesson of utilization. These items, or
others measured on the smell plots, ¢sa be snelyzed independently (for example,
forage yield on pluciked plots) or as paired comperisons (grazed vs. check plots,
grazed vs, plucked plots, etc.).
Two exsmples of the small plot analysss (for one yssr) follow:

A, TForege yield from plucked plota:

Source d. L.
Trees ve. no trees 1
Season of grazing 4
Trees x Beagon 4
Reps. within Trees x Season (error) 10
] Totel 19
UalFd 0w

Regression ofADonsity end Height en-yield will reduce the
degrse of freedom for error to 8.

B. Difference in number of new shoots on grazed plots vs, check plots:

Trees vs. no trees (T) 1
Season of Grazing (S) 4
Tx8 4
Reps, within T x & 10
Grazed vs. check (G) 1
GxT 1
Gx8S 4
GxTxS8 4
G x Reps., within T x 8 10

Total 39

o
The regression o,t other factors, such ss number and size of stelks.
foliage density, etc., which may affect the number of new shoots,

cen be investigeted by utilizing 1 d.f. for each factor.



The effect on grazing capseity of utilizetion at different seesons will be
reflected by the snalysis given above during successive years. The smell plot
data will give supplemental iaformation on items affecting grezing cepacity. Such
items as number and size of new shoote, and number and size of lsaves refleet the
vigor of the switch cane as sffected by sesson of utilization. These items, or
others measured on the smell plots, can be snelyzed independently (for example,
forage yield on plucked plots) or as paired comperisone (grazed vs. check plots,
grazed vs. plucked plots, ete.).

Two examples of the small plot analysss (for one yssr) follow:

A, TPorage yield from plucked plots:

Source - 55 &
Trees vs. no trees 1
Season of grazing 4
Trees x 8eason 4
Reps. within Trees x Sesson (error) 10
g Totel 19
u),g;‘,’ O
Regression or/ chnsity end Height em-yield will reduce the

degree of freedom for error to 8.

B. Difference in number of new shoots on grazed plots vs, check plots:

Trees vs. no trees (T) |
feason of Grazing (S) A
Tx8 4
Reps. within T x & 10
Grazed vs. check (G) 1
GxT 1
Gx8 4
CxTx8 4
G x Reps, within T x 8 10

Total 39

n
The regression of other factors, such as number and size of stelks.
foliage density, etc., which mey affect the number of new shoots, »

cen be investigated by utilizing 1 4.f. for each factor.



Note: Dr. H. L. Lueas of the Institute of Statistics, N. C.
Stete College, has approved the design of this study
from the statisticel point of view and has suggested
the statistical snelyses presented here.

Equipment snd Material Reguired:

Feneing: Approximately two miles of fenmce line;
24 rolls of berbed wire (for three strands); end slmost 700
posts (et 15' intervels). The post requirement could possi-
bly be reduced by at lesst one-fourth by etteching wire to
stending trees.

Other Fouipment: Watering facilities will be needed
for eight cows in four groups; including four watering tubs

end four hend pumps or six shallow open wells.
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Vintering Yesrling Heifers on Forest Range

(Subprojeet Number 13)

The purpose of this study is to obtain informetion concerning the
winter feeding of concentrates to yesrling heifers rsnged on medium quality
reed type forage. The specific aims ere to determine (1) the amounts of sup-
plementsl feed reguired to meintain yearling heifers st two levels of nutri-
tion during the wintering period end (2) the effect of ivu-ﬁ.—ng nutritional
levels during the winter on subsequent grovth,end'cbnception the following
season.

Importance of Study:

The wintering of beef cattle [on the farm'is the most expensive per:lod

of the year, Previous studies have indicated the economy effected by winter-

ing cattle on reada’instead’ 6: harvested roughages in eastern North Caroline.

.
( However, \Ahile the winter feed cost cen be greatly reduced by the use of reeds,

the Vmothod has proven costly to producers that failed to properly supplement
/

forest renge with sppropriaste concentrate reeds_uﬁﬁih has been reflected in

high desth losses and reduced celf crops.

Previous studies with mature cows and elso forage analyses have shown
thet reeds slone are inadequate as a source of winter feed. Furthémore; it
has been demonstrated that young animels are less adapted to utilize the coarse
rorest forage. ’ﬂ%keu@r'the"’-"foiage quality of forest- 1*:::3.L continuously greaz=.
‘& undonbtedly deteriorates as the wintering period progressas fal—}r previoua
studies have been conducted furnishing a eonstant amount of oogeentra#es It'
seems highly desirable to determine the amount of supplement required to main-
tain a2 specific nutritional level. Also information is needed relative to
the effect of different nutritional levels during wintering on subsequent per-

-+
formance under & mten cf fomt graz:hg.



Status:

This is & new subprojeet. Previous wintering trials in this area
(Subprojeet No. 5) have been concerned with meture cows s=nd et constant retes
of supplemental feeding.

Methods snd Procedure:

Nutritional Levels: 7 oo
Growp 1. ww to appr(;x;m;;iy alinkein fall weights. (Nov. 15 weights).
Group II. Mmd to mai.ntain daily gains or sbout 3/4 pound per head.
Cattle:

Yearling heifers produced and developed on forest renge will be

divided into two groups, of about 15 enimels, comparable as to breed-
ing, previous treatment end performence. For the immediate future
heifers produced under subprojeet No. 8 &nd consisting of grade Herefords,
Brahman x Hereford end Africander x Hereford will be included.

Feeding and Menagement:

1. The wintering period will extend from mid-November through April.

2. Cattle will be weighed' at the beginning end at l4-dey intervals
throughout the wintering period.

3. The two groups will be grazed separately end slternated between
renges at two-weekg intervals to minimize effects of pasture
differences.

For the initial l4-day’ period no supplemental feed
will be given. Thereafter feed will be supplied to the re-
spective groups as necessery to maintain the specified rates
of gsin. Adjustments in rate of supplemental feeding will be
made only on weigh days and will be based on performence dur-

ing the preceding period.
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4. Cottonseed meal will be used es the only source of concentrates
for rates of feeding up to two pounds per head per day, Addi-
tional requirements will be supplied through the use of ground
corn,

Winter Range:

1, The first test will be conducted at the "logged pastures”™, - 1

Hofmenn Forest,

Further tests can be made at Hofmenn Forest or st any other

g . suiteble location in the reed forage type.
N Thmhsan = S T NN s raad s | Gad 0 fio FE o6
Records: Doy e wendl @

4

1. Heifers will be graded and scored acecording to thrift and condition
at the beginning and close of the wintering period.

2. Heifers will be weighed at the end of the summer grazing period to de-
termine the effects of wintering on subsequent gains,

3. Detailed records will be meintsined relstive to dates of conception,
percentage calf crop, and weight of calf at birth end weening through

the first two years in the herd and longer if deemed necessary st

{ 3 u thet time,
9 4. Complete deily feed records will be kept on each Broup throughout
3 Y the wintering period.
' _--%aujsucel Analysis: ¢
\5:;. 1 Cattle (for one yeer) )
" Source of variation dutf. 4 , ;M
' “i Between groups 1 U H :

= \: Heifers in groups N-2 f} )

&

Total N-1
Initiation and Duretion: This subproject was begun in 1947 and will continue | o+

A

4 for three or more years., e K



\‘ n '/} ' /2 ’) i { < Sy~
!

Ny ] FINAL REPORT, COMPLETED OR REVISED PROJECTS
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1.

2.

Project title, number, and fund: Utilizabtion of Reeds in Forest Grazing- Phase .3,
Creep Feeding Calves. P.l4-Ai3 - Purnell

Departments and cooperating agencies: Animal Industry; N. C. Dept. of Agr.; Bureau
of Animal Industry, U.S.D.A., and U. S. Forest Service.

Major personnel: J. E. Foster, H. H. Biswell, and Earl H. Hostetler.

Date begun: June 19, 1941 Date revised/completed: lay 1946
If discontinued without completion state reasons:

Estimated total cost by funds (salaries and maintenance): Purnell $5000.00
The problem (briefly restate its nature, importance, and economic significance):

To determine the value of creep feeding calves on reed pastures to weaning age,
and to compare this with the value of rummning calves on reed pastures in the early
part of the season and then transferring them to lespedeza pasture until wesaned
(to be done at the Blackland Test Farm).

An increasing number of breeders are marketing their cattle chiefly as weaned
calves, feeling that it is more profitable to keep larger cow herds and thus sell
more calves. This being the case, many beef producers are interested in the pro-
duction of weaned calves and desire information on the values of supplemental feed-
ing. Supplementary feeding of calves on forest range, through either creep feeding
or improved pastures, offers possibilities of economically increasing meat and hide
production in this area.

Major results and conclusions:

In these tests creep feeding during the summer on good native range in the
Coastal Plain did not prove worthwhile. The calves would not eat the supplement
satisfactorily, and their increased gains in weight and condition were not suf-
ficient to pay for the feed consumed and the labor ianvolved.

Lespedeza pastures produce good calf geins and can be grazed to good advan-
tage in late summer. They should bs more widely used.

Whether the results of creep feeding nursing calves are favorable or umn-
favorable depend very largely, it seems, on the forage and on the supply of milk.,
When the forage is poor in quality, is grazed too close, or if the cows are poor
milkers, the calves can be expected to eat more supplementz and make better gains
than where the forage is good and milk supply plentiful.

% ‘Iwo copies to be sent to the Office of Lxperiment Stations.
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Practical applications and public benefits achieved &r in prospect:

There are over nine million acres of forest land in the Coastal Plain
region of North Carolina. Forest land grazing in this area makes up 29% of
the yearlong keep of beef cattle and reeds are the most important source of
native foyéhge.

Creep feeding under these conditions did not increase the weights or
finish of the calves enough to offset the cost of grain consumed and the .
extra labor involved. This is especially important at the present time when
there is a scarcity of both meat and concentrate feeds. A calf creep-fed
from May 1 to November 15 will consume approximately 600 pounds of concentrates.
In a herd of fifty calves this would be a saving of fifteen tons of conecentrates.

Publications:

A manusoript on Grazing and Creep Feeding Studies on Reeds has been com~-
pleted and is ready for publication.

Director



FINAL REPORT, COMPLETED OR REVISED PROJECTS

North Carolina Agricultural Experiment Station

1,

*

Project title, number, and fund: Utilization of Reeds in Forest Grazing- Phase I.A.
Rotational Grazing. P.14-Ai3 - Purnell

Departments and cooperating agencies: Animal Industry; N. C. Dept. of Agr., Buresu
of Animal Industry, U.S.D.4,, end U. S. Forest Service.

Major persomnel: J. E. Foster, H. H. Biswell, and Earl H. Hostetler.

Date begun: Jwe 19, 1941 Date revised/completed: May 1946
If discontinued without completion state reasons.

Estimated total cost by funds (salaries and maintenance): Purnell $5000.00

The problem (briefly restate its nature, importence, and economic significance):

To compare the practice of continuous grazing of the reed forage type with
the practice of rotating one time during the meason and with rotating every 28
deys (to be dome at Bleckland Test Farm).

Past experiments on beef cattle production in the reed forage type, together
with general observations, show thet reeds may be easily killed by continuous
heavy gpring grazing. Further, these studies and observetions show that cattle
usually meke satisfactory gains on this type of forage until about the first of
August, but for the remainder of the season the rate of gain usually drops to less
than half end is not considered satisfactory. To best use this type of range for
sustained forage yield and for better cattle gains after the first of August, more
information is needed on different management practices.

Mejor results and conclusions:

In the four trisls rotational grazing of beef cattle on reed pasture showed
no adventage over continuous grazing.

Continuous grazing was compared with changing to ungrazed pastures on ep-
proximately August 1, and with rotating between two pastures every 28-day weigh
period wmtil the close of the grezing season. The pastures were grazed at the
rete of three acres per yearling from about May 10 to November 15. Six groups
of ten steers or heifers each, were used in all trials.

The results of this experiment show that livestockmen would not be justi-
fied in the extra expense of femcing and gement ry to provide rota-
tional grazing in reeds during the growing season. Previous tests at this
Station, though, brought out the necessiby of rotating between summer and
winter reed ranges.

Iwo copies to be sent to the Office of Experiment Stations.



8. Precticel applications and public benefits achieved or im prospect:

There are over nine million acres of forest lamd in the Coastal Plain
region of North Carolina. Forest land grazing in this area mekes up 29% of
the yearlong keep of beef cattle end reeds are the most importent source of
native forage.

These studies showed that continuous grazing, from the standpoint of
both cattle gains end condition of pastures, was equal to monthly or mid-
season rotation. This would mean a vast saving in cost of extra fencing,
watering and other facilities amnd labor required for rotational grazing.
Fencing alone at present prices, even in this area where posts can be
driven, costs $350.00 per mile.

9. Publications:

A menuscript on Rotational Grazing on Reeds has been prepared and
should be ready for publication at an early date.

Director



Nortly Garoling State College of Agriculture and Bngineering

of the
Uunidersity of Nortly Cavolina
Raleigh
STATE COLLEGE STATION
SCHOOL OF AGRICULTURE AND FORESTRY DEPARTMENT OF ANIMAL INDUSTRY
AGRICULTURAL EXPERIMENT STATION April 12, 1948

AGRICULTURAL EXTENSION SERVICE
RESIDENT TEACHING

Dr. D. W. Colvard
Animal Industry Dept.
Campus

Dear Dr. Colvard:

Since it has been decided that we will abandon our Forest Grazing work
at the Hofmenn Forest it would seem advisable that we move the cattle on or
about May 1 to Wenona and hold them there until a new Forest Grazing Area is
selected, which we believe can be done by this fall.

The principal reasons for suggesting the move now rather than later
are as follows:

1. At Wenona the grazing is much superior to that at Hofmann Forest.

2. At Wenona there are 12 pastures of 15 acres each and 4 pastures of
40 acrea that will greatly facilitate breeding the several different groups of
cows this spring.

3. The monthly expense at Hofmann Forest is now approximately $36§})
This can be reduced at least $200 if the cattle are moved to Wenona early in
May.

7 It will be apprecisted if you will let me have your decision on this
as early as possible so that we can plan accordingly.

Very/truly yours,

¢ { v H. Hostetler
Professor and Head
Mnimal Husbandry Section

(l)Salaries 150
Travel 80
Rent (calves) 135

Total & 365




North Qaroline State College of Agriculture and Engineering

of the
Huigersity of North Carolina
Raleigh
SCHOOL OF
AGRICULTURAL AND FORESTRY
RESEARCH EXTENSION

RESIDENT TEACHING

AGRICULTURAL EXPERIMENT STATION

MEMORANDUM TO: James H, Hilton

OFFICE OF DEAN AND DIRECTOR

November 18, 1947

Just for the records, this is to advise that the following
committee has been appointed to handle the selection of the forest

grazing site in Eastern Carolina:

I. H. Sims, U. S. Forest Service, Chairman

W. O. Shepherd, U. S. Forest Service
E. H. Hostetler, Animal Industry

H. A. Stewart, Animal Industry
Clemens Kaufman, Forestry

Very truly yours,

)

L. D. Baver

Dean and Director



North Qaroling State Qollege of Agriculture and Engineering
of the
Hritersity of North Taroline
Baleigh
SCHOOL OF AGRICULTURE AND FORESTRY PRI 2 G DEPARTMENT OF ANIMAL INDUSTRY

AGRICULTURAL EXPERIMENT STATION
AGRICULTURAL EXTENSION SERVICE June 7’ 1947

RESIDENT TEACHING

Dr. J. H. Hilton
Head, Animal Industry
Polk Hall, Campus
Dear Dr. Hilton:
I am enclosing herewith final reports for Rotational
Grazing, Phase 1 A, and Creep Feeding Calves, Phase 1 B, under

Purnell Project Pl4-ai3, Utilization of Reeds in Forest Grazing.

Ve};} truly yours,
4
/[ F
. Hostetler
Professor and Head
Animal Husbandry Section
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FINAL REPORT, COMPLETED OR REVISED PROJECTS

Horth Cusroline Agricultural Experiment Station |

1. Project,tile, number, and fund: eiliuetion of Beeds in Fowest Geasing - Phass L0
Gpeep Foading Colves. P.liwsi3 « Pumell

2. Departments and cooperating agencies: fmised Indoetey; 8« S Daps. of igp.; Duresn
of indsed Induotey, Uelelaie, and U Ue Forest Tervice.
3. Major personnel: J. %, Fosder, He He Biswell, sud Tl B, Bostetier,

4. Date begun: JFuse 19, 1944 Date revised/oompleted: Hay 1946
If discontinued without completion state reasons:

5. Estimated total cost by funds (selaries and maintenance): Pggaall $5000.00
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Report of Conference April 1, 1947, concerning Forest Grazing Projects at
Hofmann Forest.

Present: J. E. Foster, H. A. Stewart, W. 0. Shepard and E. H. Hostetler.

A - It is the feeling of those in charge of the work at Hofmann Forest that:

1. That anticipated results do not justify the continued expenditure of
approximately $10,000 per year.

2. That the expense necessary to continue new and revised projects at the
Hofmann Forest will be as great or greater then at a new location which will be
more typical of the area and will yield more valuable experimental data.

B - It is agreed that the following procedure will be followed:

1. That during the period May 5 to 15, 1947, that Messrs. Foster, Stewart
and Shepard will investigate possibilities for 2 new location.

2. That about May 1, 1947 all cattle at Deppe, except those in C pasture,
will be moved to Comfort. The cows and two-year old heifers will be divided into
four groups for breeding. The yearling heifers at Comfort will be moved to the
reed aree back of the Deppe fire tower.

3. That about August 1, 1947 all unsuitable cows and heifers will be
sold.

4. That about August 1, 1947, all cows and calves at Comfort will be moved
to reed area back of Deppe fire tower.

5. That about November 15, 1947, when calves are w'eaned, all cattle that
can not be cared for at Comfort will either be sold or moved to a new location.:

6. That about November 15, 1947, 21l cattle work at Deppe, including
mineral experiment in C pasture, will be discontinued unless it is necessary to
hold some of the cattle there temporarily and later move them to a new location.

7. That the forest grazing projects at Hofmann Forest will be revised so

that they can be carried out at Comfort with the facilities and labor (Nash Thomas)
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now available and on federal funds alone (about $5500 annually).

8. That Dr. Hofmann be requested to take over the salary of Charlie
Carter beginning 7-1-47. If he agrees to do this, some of the changes indicated
may be revised.

C ~ Numbers of cattle now at Hofmann Forest and owned by Animal Husbandry

Section of Animal Industry department.

1. At Deppe (to be moved to Comfort May 1) 67 cows, 22 two-year old
heifers.

2. At Deppe (C pasture) 22 cows.

3. At Comfort, 41 yearling heifers, 9 bulls.

4o At Kit's Island (unable to get out)

22 cows, 2 two-year-old heifers and 4 yearlings.



Hay 31, 1945.

Dr. L. Ds Baver, Director,
Agricultural Experiment Station,
State College Station,
Raleigh, N.C.
Dear Dr. Baver:—

This is to advise that members of the Foresiry and Animal
Industry Departments met last londay to discuss the mutual problems
in comnection with the grazing projects on the Hofwmamn Forest. After
a rather complete discussion of these problems the attached agreements
were worked out and agreed upon by the two departments. If these meet
with your approval we shall proceed in accordance with these mutual un—

derstandings.

Yours very truly,

J. He Hilton, Hsad,
Department of Animal Industry.

Enclosure. -




State College Station,
Raleigh, N.C,
May 29, 1945.

Dr. J« Vs Hofmann
Ricks Hall
Campus

Dear Dr. Hofmanni

It is my understanding from our conference in Dr. Hilton's
office yesterday that we will continue with the cattle work at the
Hofmann Forest on the same basis as formerly which is briefly:

1. That the Forestry department provide roads and trails to
cattle pastures.

2. That the Forestry department aid with equipment and labor
in building such fences, feed barns and wells as may be needed to suc-
cessfully carry out the approved Forest Grazing projects.

3. That the Animal Industry department (A.H. Section) pay the
Forestry department, each autumn after the calves are weaned, one-half the
value of all calves produced on the Hofmann Forest that year.

4+ That all of the administrative work on the Hofmann Forest be
under the general supervision of the Supervisor and, that until some one
can be employed to have immediate supervision of the Forest Grazing pro-
Jjects, the present herdsmen will do such work as seems necessary for the
furtherance of the program when their efforts are not needed on the Forest
Grazing projects.

It was agreed in conference that the following matters would be
undertaken in the near future and would be completed by October 1, 1945:

1. That approximately ten miles of barbed wire fence (4 strands,
posts 12 feet apart) be erected around the reed area northwest of the Deppe
tower. The Forestry department to furnish equipment, labor and posts, and
the Animal Industry department to furnish the wire for building this fence..

2. That the trail, northwest from the Deppe tower to the pump and
feed barn, be improved so as to be passable for moving feed and cattle during
the winter months.

3. That the Forestry department provide galvanized iron roofing,
immediately, for the cattle barn at Cypress Creek and that Messrs. Thomas
and Craft erect this material as rapidly as their other duties will permit.

It will be appreciated if you will make any suggestions or re-
visions you think necessary and return to me in order that these suggestions
mey be sent to each one concerned.

Very truly yours,
(Bigned) Earl H. Hostetler,

Professor and Head, A. H. Section,
Associate in Animal Industry.

Approved May 30, '45
(Signed) J. V. Hofmann.
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FOREWORD

General aims of this project analysis and working plan are as
follows:

1. To provide a thorough understanding of the problens of
forest grazing in this area and tneir importance and
scope.

2. To insure a thorough-going attack on the problens.

3. To guide the cxecution of the work and insure that
pertinent aata are collected regardless of change in
personnel or change in viewpoint of exasting personnel.

L. To inforn station dircctors, chiefs, and heads of divi-
sions of wethods of attack and how the work is being done.

5. To serve as a basis for the preparation of reports and
publications.

It is proposed that the working plans be rigid enough to insure that
the original intent is attained, yet gencral and flexible enough to permit
necessary revision and the investigation of "sidelight!" problews. As tne
wors progresses and more information is obtained, 1t will be nceessary to
make certain changes in technique, but no changes should be made before
sueing whether such changes can be incorporated successfully without en-
dangering the primary objectives of the studies. Minor changes may be
approved by the project leaders who arc responsible for the technical
‘piascs of the studies, but any necessary iajor changes should be approved
also by station directors, chiefs, and heads of divisions of the various
coopurating agencies. ALl changes should be in the form of written
supplem.nts,

The subprojects hercin outlined have been reviewed by representatives
of 211 coopurating agencies and general approval obtained. Professors
Gertrude il. Cox and J: A. Rigney of the Statistical Scction of the North
Carolina State College have considered and approved all subprojects from
the statistical point of view and have suggested and written out the
analyses prescnted.

As certain of these subprojects arc completed working plans will be
developed for others.



CONTENTS

Foreword
Page
INtrodUCEioN.scecasecseascsssossoasssssasassscsasosssns 1
Conditions and practices in forest range management in
the coastal plain of North Carolina...eeececeecoseecs 2
General description of the coastal plain of North
Caroling.ceeescosasbossscioacsacisasbobosnnsibons 2
FOrage bLypeS.srsceceessscssesassasscassteasascannccs 3
Browse plants and poisonous plantS.eeeeceecececerees L
Status of beef cattle Industry..eeceeceaceecciccoecns L
Tame per.snelt pasturesS...cecesecveecscsnscecoreneens )
Literature covering experimental work on forest grazing
in the southeastern United States...eeesccccecaccans )
Forest rangs grazing probleliSeesessecsecesecsssseccnnes 9
Selection of forage type ana location of studies....... 10
Problens or phases of problems selected for study...... 10
Outline of forest grazing project program.s.ccscscsecce 11
Rotation grazing on forest range (subproject No. 1). B
Creep feeding of calves on forest range (subproject
Logging effects and degree of grazing (subpro ject
T00i0 3 orn bis eteiaioiie. 1d etaiats are e lnin it & 3 /oeternoie bl & ale/gls imiese)nie/e 18
aAffect of two rates of grazing on burned and unburned
areas (subproject Ho. h)eevereeoseeaesacersveneans 22
Different planegs of nutrition for wintering breeding
cows on forest range (subproject No. 5)cececescess . 2l
Wintering calves on reeds (subproject No. 6).cueeee. 28
Relative grazing values and nutritive properties of
forage (subproject No, 7)eeeceeveossassiovecncnes 30
Preparation of reportS.ccicesscesccrccccsenccecencncres 3
Responsibilityeeeeeeeorasescccsesnssccessasosssnccnncns 32
Studics of high priority to be undertaken later........ 32

Literature Cited,ecececssssscsvsssssssssscscsccscsoccnce 32




THE ROLE OF FOREST GRAZING

IN BESF QATTLE PRODUCTION

IN THE SOUTHEASTEHERN UNITHZED STATES

PROJECT ANALYSIS AND REVISHD WORKING PLANS

FOR STUDIES IN THE COASTAL PLAIN OF NORTH CAKOLINA

By

Sl E.>Foster, North Carolina Experiment Station and Bureau of finimal
Industry, United States-Department of Agriculture

and

H. H. Biswell, Appalachian Forest Sxperiment Station, Forest Service,
United States Department of Agriculture

INTRODUCTION

General observations as well as the experiences of many stockmen
indicate that cattle raising and tisber production.fit very well to-
gether on many forest arces in the southeastern United States., This

. is the case on cutovsr lands, particularly, where the raising of beef
cattle furnishes some annual income to the farmer while the trees are
growing to merchantable size; furthermore, the grazing affords protec—
tion to the trees through reducing the forest fire hazard. Some
studiés started recéntly in the Coastdl Plain are plenned primarily

. to deterudine how timber production and cattle grazing tan be most sat-
‘isfactorily fitted together., The development of iuproved practices

i and the proper. correlation of the grazing of forest..lands with that of

 tane pasturcs,. field crops, and feeds, together with improved livestock
lanageuent , affbrd‘a possibility of deriving greater returns from these
londs than from the growing of timber alone: or. the production of beef
alone. i , st

The studics are Located in the Coastal Plain of both North Carolina

and Geergia and are conducted by state and fedsral agencies cooperating.
Tiie analysis @nd working plans ‘presented here are for the experiments

il




in North Coirolina and sre bascd largely on present conditions and prac-
tices in this area. fTo arrive at the major objective set forth, the
#islds of animal husbardry, renge nandgéuwent, forestry, soils, farm
crops, econowdics, and perhaps othors, should be drawi upon.

The studies are especially important at this time because they
deal with vital nccessities for the war — timber products and meat
: hides. The present demand for these in tho southeastern states
sreat beeause” of tﬂu contentration of ariy ceuwps in this area.
st rens are being heavily cut and the acreage of cutover
i tu b manag ud is"ra; 1dly increasing. liost cattlc products of
cowrse hive to Le shipped in. With transportation facilitiecs harder
pressed all the time, it is still more ;mportant that as much of these
uchSSLtll as pessible be grown or produced in this area. These
studics will also have importance during the post-war period, especi-

21ly because of the greater acrvage of cutover lands to be managed.

CONDLTIONS AND PitiCTICES IN FORSST RANGE MANAGHEMINT

"IN THis COASTAL PLAIN OF NOKTH CAROLINA

The statements in this ssction are based largely on a survey of
forest grazing in the Coastal Plain of North Carolin: made, in the
fall and winter of 1940-41, 1m rily to learn more bpelelcally about
present, methods of handlln: ‘besf cattle herds and forest grazing lands
in this area. 4ilso, to find the rvsultg obtained by opurators, and
to discuss with thom their cxpzriences and chiaf problems in raising
cattle and growing trees on the same land. The results of this survey
are presented here briefly, 50 a8 to make this project analysis more
complete. They are presented in more detail in bulletin form (3).

GQneral Description of the Coastal Plain of North Carolina

The Coa stal Plain of nearly 15 million acres includes 44 counties
in the .eastern part of the state. It is primarily a forest and farm
region, with forest lands comprising. 5l percent of the unit (5, 6),

The castern one-third, commonly called the Tidewater Section, is a

low, lgvel, poorly drulnud arca characterized by extensive swalps

and, sluEU¢sh rivers. The other portion, the western Coastal Plain, with
a gently rolling topography, is well drained, but, because none of the
slopes are very steep, soil crosion gen@rally is not serious problen.
The five main forest types in the Coastal Plain snd the approximate
pcrcbﬂta"( of wach ore the loblolly pine-hardwood, 43 percent; bottom-—
1and hardwood, 22 percent; pond pine-hardwood, 21 percent; longleaf
pine, 8 parcvnt; and upland hardwood, 6 percent. hany forests have an
undesirable, zluost impenctrable brushy undergrowth, znd therefore are

20 S




not well suited to grazing. The wsin brush species here are gallberries
(Ilex spp.), waxmyrtles (lyrica spp.), bays (iagnolia virginiana, Persea
pubescens, “and Gerdonia lesisnthus), huckleberries (Vaccinium spp. ),
laurels' (Kalmia spp.), and species of Smilax (Smilax spp.).

Agriculture is the leading industry in the Coastal Plain, with the
dliportant cash crops consisting of tobaccoy cottony corn, peanuts, and
potatocs. The acreage of certain of these has decressed in the past
few years and thet of small grains, hays, and tamc pastures has increased
This change has favored cattle production.

Forage Types

The forage available for grazing in the forest areas of the Coastal
Plain of North Ccrolina can ve classed in five generalized types on the
basis of the most abundant paluatable plunts present. The gencralized
types dnd tne approximate porcentuge of each are the reed, 30 percent;
woodsgrass, 30 percent; broowsedge, 25 percent; wiregrass, 14 percent;
and mershgrass, 1 percent. In sowme places, of course, it is difficult
to classify the forage on this basis because the dominant species of
two or more types mey be present in about equal abundance.

As far 2s cattle grazing is concerned, the reed type is the most
important and most extensively used. Also, the possibilities for ex—
panding forsst grawing in the Cor stal Plain appear to be greatest in
this type because thore ars large areas of it not being grazed at pres-
ent. Arcas of recds apparcatly have been greatly reduced in size in
the past becouse of overy 1 fires (10). Proper management of
reed areas for sustained forage ;3 1 is a problum that should be stud-
ied. The comparstive amounts of graszing furnished at present by the
different forage fiypes are approximatcly as follows: reed, 406 percent;
woodsgrass, 18 percent; broomsedge, 33 percent; wiregrass, 2 percent;
and marshgrass, 1 percent. The reed type 1s suitable for grazing prac-
tically «ll of the year, whersas the woodsgrass, broomsedge, and wire—
grass types g ood for only spring and early summer grazing, :snd the
marghgrass type mainly for vinter. While some ol these can not be used
very long each year, thsy ususlly furnish grezing at a time when other
feeds are scarce and for this reasen are more important then the length
of tneir usc indicates.

Some of the main forage specics in the different types are as fol-
lows: reed type —- reed (Arundi tecta) and Panicum grasses (Panicum
spp.); woodsgrass type —— bluestens (Andropogon spp.), Panicum grasses,
and sedges (Carex spp.); broomsedge type — ycllowsedge bluestem (Androp-
ogon virginicus), and other bluestens; wiregrass type —— threeawns
fg_;igigi spp.), wuhly grasses (suhlenbergia spp.), and dropseeds
(Sporubolus spp.); marshgrass type —— rushes (Juncus spp.) and salt-
tolerant grasses. o ’
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Browse Plants and Poisonous Plants

Several vines, shrubs, and trees in the Coastal Plain furnish
some browse, although none are exceptionally good. However, these sup-
ply feed wainly in winter and early spring when herbaceous forage is
scarce. Vines comuonly browsed are honeysuckles (Lonicera spp.) and
smilex, chieily during the winter., Among shrubs taken to some extent
are waxmyrtles, groundsel tree (Baccharis halimifolia), sumach (Rhus
Copallinum), and holly (Ilex spp.) during the winter, and some of the
huckleberries during the spring. Of the trees, bays are browsed some
during the winter and the gums (Liquidambar styracifiua and Nyssa syl-
vatica) and sourwood (Oxydendrum arboreum) during early spring.

Not a great deal is known about poisonous plints in this area.
Yellow jessamine (Gelsemium sempervirens) and wicky (Kalmia sp.) are
generally regarded as poisonous, &nd it is likely that these and others
cause more death losses than the farwers realize, Studies are definitely

» needed to determine what poisonous plints are present in the Coastal
" Plain, when and in what abundance they cause trouble, and what can be
dorie to control them.

Status of Becf Cattle Industry

Interest in raising beef cattle in the Coastal Plain of North
Carolina has increased merkedly in recent years as indicated by the
increase in nuwber of herds, numoer of cattle, and improveument in beef
type. -From 1938 to 1940, for cxauplé, the number of herds and cattle
nearly doubled, and the nuaber of purebred bulls more thaun trebled,

In view of this rapid expansion, the forestry grazing studies should
be of considerable value in helping guide the beef cattle program of
wany farmers, The chief factors contributing to the increased interest

are:

1. Reduction in cash crop acreages.

2. Inerevased farm diversification snd the realization that
an added souice of income can be derived from beef cattle
by utilizing native forage, and roughage that may other-
wise go to waste.

3. More emphasis placed on soil conservation.

4. The need of manure in maintaining soil fertility on the
farm,

5.  Increase in amount and quality of tame permanent pastures.

6. Increase in production of feed crops.




7. Farm labor difficulties.

&. “Relative prices received for beef cattle, feed crops, and
cash crops.

9. Increased local demand for beef cattle and beef cattle
products and improvement in local marketing facilities,

10. Incrcase in 4-H Clubs and other extension work.
11,  .Use of trench silos.

Herceford breeding by far predoninates in the Coastal Plain, although
«ll of the more common breeds are represented, The quality of cattle
varies from native to purebreds, but the farmers seen to realize the
value of good aniuwzls and are trying to get those best suited to their.
coinaitions. Tae lierds vary in size from a few animals up to about
1,000 head.. -~

An average example of year-round management is spproximately as
follows:

April 15 to November 153 Ranging in forests and on tame
; i ‘ permancnt pastures.

Novewber 15 to January 15: Gleaning corn stalks and soybean
or velvet bean fields.
January 15 to April 15: Grazing on one or more of the following:
© .rye,.oats, barley, wheat, crimson
clover, Italian rye grass, vetch.

Novepber 15 to April 15: Gleanings and grazing supplemented
when necessary with some of the fol-
lowing fecds: peanut straw, soybean
hay, lespedeza hay, corn stover,
grass hay, silage, cottonsecd hulls,
corn,. cottonseed meal, and soybean
meal.

Systems of managenent vary from ranging cattle on forest areas
throughout the year to kecping them entirely on.tame permanent pastures
and cultivated crops. Based on the survey, forest ranges account for
29 percent of the year-long sustenance of the enimals, tame permanent
pastures, 29 percent; uaintenance feeds, 18 percent; corn stalks, etc.,
11 percent; and small grains, fattening feeds, and summer annuals the
renainder. Usually all of these different sources of feed fit well into
a year-leng program of menogement. In a few cases fariiers have cattle
primarily because they have an sbundance of wild native forage, but
even these generally rely on other socurces of feeds for certain seasons
of the year.



Twenty-cight percent of the stockmen finish out some steers, either
of their own raising or additionzl ones purchased. An increasing nun-—
ber of breeders are marketing their cattle chiefly as weaned calves,
feeling thet it is more profitable to keep larger cow herds and thus
sell more calves. This being the case, many beef producers are inter-
ssted in how to produce the mest profitable weaned calves and desire
information on the value of supplemental feeding.

Less than half of the farmers give their cattle mineral supple-
nents other than salt. Most of those using phosphorus and calcium
supplements state that they obtain marked improvements through their
use, as indicated by more thrifty condition. Some think that other
ndineral deficienciss exist in certain localities and a few are now add-
ing iron, copper, and cobalt to the mineral mixtures. Exploratory
studies made on ‘this project indicate that supplements of certain of
these minerals improve both the percentage calf crop and the general
condition of the animals. Without the supplements, blood analysés:
showed the hemoglobin content to be low during some svasons of the
year. lore information and research is needed on the extent and sever-
ity of mineral deficiencies and on methods of correcting them. (In
the studies here outlined all groups of cattle will have free access
to a mineral mixture composed of calcium, phosphorus, salt, iron,
copper, and ccbalt.)

Tame Permanent Pastures

Tame pernanent pastures are an important source of grazing in the
Coastal Plain s evidenced by their furnishing 29 percent of the year-
lons susteénance of the animals. The extent of their use is also
increasing. This is brought out by the fact that approximately 56 per-
cent of them have been seeded since 1937 and there is a considerably
larger acreage of planned seeding. In fact, many forest ranges will be
used to'a greater extent for early spring and winter grazing when tawe
permanent pastures cre developed for summer use. At present, lespedeza
is the most extensively used pasture plant, furnishing grazing from
about the first of Juae to the first of November. Other important pas-
ture plants are carpet grass, bermuda grass, red top, Dallis grass,
bluc grass, and white clover, & few open forest areas have been planted
to tane pasture grasses.
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LlTJ.IRAI‘URu COVLD.I NG FXPERILENTAL WORK ON FOREST GRAZING

. IN THE uUUI‘IIb“‘TLxﬁI\I UNITED STATES

Studies of grézing and beef cattle production in the reed forage
type heve been carriéd on at the Blackland Test:Farm in eastern North
¢lina for the past 127 years by state mgencies,.and state and federal
ncics coopérating. Somé of 'the results are: reported in publications
‘oster, Hostutlur, and Czse (7) and Hostetler, Foster, and Henkins (8).
Thege ‘studies ‘had to do with beet cattle production in general in the
sed foraje type, and with the- production.and quality of meat of native

yearling cattle compared with-grade: yearlings. -Recds were used for about
s months -eacn year, from about the first of May to the first of January,
‘ana ‘represented only 9 percent of the total cost.of iweeping a cow ‘through
“the year. 'Thé calves were diropped in February,-Marcii, -and Aprll, and
were' also-én reed pastures untiliweancd. about Nevenber 15, At this
time  they- usus1ly weighed between 350-and. 400. pounds. . The winter feed
 cost ruprlsbntpd i average of 85 purount of: the total cost.of weaned

c vcs.»-

L

Ihn calves and Jqdrllnbs uuu?lly made aatlsfactury {aLns on the
natlv» forage from the time they were tirned on the: pastures until
about the first of August when the rate of gains for the renainder of

the son dropped:to less than half., The pastures were stocked at an
i+ averageirate of about: 27 acres per anipel: unit for.each season. How—
evér;. an unpublished snalysis made:recently of the rate of stocking of

tures forithe past: 1l years indicates that this rate of stocking
“(average’ .of 2yl acres peri aniwal: for-1l-year peried) was toc high for
! sustained yiuld it the end: of 11:years geny: of the reeds were killed
by~ eavy and sonie of:thc pastures had deercased to about halfl

ih ity. Ceneral. observations showed- that wost. of the de-
treast ocgurnua in tnb past fgw Juurs whern the weather was drier than

usu¢l. “ - e § B s i

1h¢ cxpurllunts compnr¢nr tnu COot uf uroauc¢nb sraua versus native

calves eru thc 5rade auluals ga&ned C;lA pounds Wory per hcad daily
than those from the native cattle and weighed 53 pounds more when
- wer muo “in Nuvumbe,r. . i : A i

e Thu rpuults of ‘o forest gra21nt.survey‘in.the.Cuastal Plain of
Georgia are reported by Biswell, Scuthwell, Stevenson, and Shepherd (4).
They state thet forest lands in this area contrlbute a large percentage
ofithe yeur~long sustenance of beef.cattle. . However; the calf crops
“arelivery low, ranging from about 40 percent-up to. 7Q percent, and many
“farmers are not getting as good returns fromstheir cow herds as they
should. There are scveral problems in forest range grazing and beef




cattle management in this area on which more information is needed, the
chief of which are: (1) development of practices that will result in
wore profitable use of the forest range each year and thereby reduce the
wintering costs; (2) development of improved practices in controlled
burning to improve the forage for grazing; (3) determination of the graz-
ing capacity of different types of forest range for sustained yield,and
the effect of different intensities of grazing on tree reproduction and
crowth-and on cattle gains; and (4) the kinds and extent of any mineral
iencies and means, cosls, and values of correcting them.

Wahlenberg, Greene, and Reed (9), working in Mississippi, report the
cffect of four laand treatments -— bqrned pasture, unburned pasture, burned
ungrazed, and unburned ungrazed — on the use of longleaf pine land for
cattle grazing as well as for timber production. They found that annual
winter burning of uncontrolled intensity retarded the growth of longleaf
pine-sapling trees by about one-fifth in diameter and one-fourth in height
during a 5-year poriod. The survival of seedlings after 10 years follow-
ing a good seed crop, was 43 .percent on the unburned, ungrazed area as
against not over 5 percent for any one of the other three land treatments.
However, bscause of the brown spot needle discase, none of the treatments
were successful in bringing new longleaf pine seedlings out of the grass
stage. During this time both the growth and cene production of older
trees apparently was little affected.

Annual winter burning of uncontrolled intensity in the "wiregrass"
type naintained more favorable composition, quality, and quantity of
forage than did exclusion of fires.. This was reflected in the greater
seasonal gains in weight of cattle on the burned area. The authors
concluded that while annual winter fires of uncontrolled intensity im-—
proved the forage conditions for cattle, the results indicate that
successful regeneration of Jlongleaf pine may depend upon some system of
periodic controlled burning rather than the extremes of annual fires of
uncontrolled intensity or fire exclusion, both found by this study to be
unsatisfactory, Burning and grazing did not result in serious soil degra-
dation, The burned-over soils exhibited slightly favorable chemical
characteristics and unfavorable physical. characteristics in comparison
with unburned soils, although none of these changes appeared to be of
any practical significance. 'The net effect on plant growth of these
soil changes was not neasured,

Animal nutrition studies by Becker, Neal, and Shealy (1, 2) in
Florida show that animals on open range may be in poor condition because
of mineral deficiencies in the native Iorage and that by supplying proper
minerals their .condition may be improved.

Because Wahlenberg, Greene, and Reed (9) present an excellent review
of world literature pertaining to forest grazing and burning in other
places up to thls time, it is not necessary to present another here.




FOREST RANGH GRAZING PROBLEMS

Many problems and questions about effective forest range grazing
need research, as was revealed by: (1) the farmers interviewed on the

swvey, (

2) the experinental work already done in this area, (3) general

observations, (4) discussions with persons interested in land-use prob-
lens, and (5) the literature on this subject. The chief of these prob—

lems are:

5
e

To determine the sustained grazing capacity of the different
types of forest range, the relative values of the important
forage plants througn all seasons of the year, and the ef-
fects of different degrees, seasons, and systeus of grazing
on the forage and on cattle gains, and on tree reproduction
and growth.

To determine the value of supplementary feedaing of different
classes of animals on the forest range at different seasons
of the year, and of providing supplemental pastures for late
summer grazingi ;

To determine the relative values of different planes of nu-—
trition for wintering various ages of cattle that are run

. primarily on forest range.

To deternine the need for mineral supplements of different
kinds on forest ranges and the value of correcting any de-
ficiencies.

To determine the effect of breeding season and breeding age
upon beef production.
To deterudine the kinds of poisonous plants, tneir distribu-
tion, abundance, poisonous properties, effect on beef produc-—
tion, method of control, and econowic importance on the

forest range.

Obviously a research program can not effectively cover all these at
any one time, or perhaps all the different phases of a single problem.
Therefore, it is necessary to select the wost important forage type, or
types, and probleus of greatest importance and first tackle those phases
it is thought will yield the greatest and quickest returns to the farmer.
In selecting these, it is necessary to give consideration to both effi-
cient cattle production and efficient timber production if the most is
to be obtained from the land.

Research studies may eventually indicate when and under what condi-
tion either of these should be given primery consideration. In fitting
these uses together some practices that may be beneficial to one, may to
some extent, of course, be detrimental to the other.
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SELICTION OF FORAGE TYPi AND LOCATION OF STUDIZS

It is thought the studies should begin primarily in the reed forage
tvpe for the following reasons:

1. It is one of the largest forage types in the Coastal Plain.
2. 1t is niost extensively used for cattle grazing at present.

3. The possibilities for expanding cattle grazing appear to
be greatest in this type.

L. Two state work centers where the experiments can be conducted
are already established here.

One of the work centers is. at’ the Hofmann Forest in the southeastern
section of the Coastal Plain, and tine other is at the Blackland Test Farm
in the northeastern section of the Coastal Plain., The forage at the
Hof.arm Forest is mainly of reeds, although a great cowbination:of herba-
ceious and browse plants, and aifferent types of forage occur here. Parts
of the forest are typical of the wiregrass type.. The forest grazing land
at tie Blackland Test Farm, largely peat.soil, was drained and logged sev-—
eral years ago and since then has burned over so frequently that practic—
ally nc trees survive. The forage is mainly of reeds. However, in spring
and early summer, warty panicuw (Panicwu verrucosum) provides -considerable
feed, Other species appear to be of minor importance.

PROBLAMS OH PHASES OF PROBLENS SELECTED FOR. STUDY
(Line Project)

The probléms or phases of problems selected for study all have to
do with finding the most practical systems for utilizing: the reed forage
tyoe by cattle.

(Subprojects)

Subprojects selected for study at present, are:
2. hotation grazing on forest range.
: :

Creep feeding of calves on forest range..

N

3. Llogging effects and degree of grazing.

4. affett of two rates of grazing on burned and unburned areas.
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5. Different planes of nutrition for wintering breeding cows
on forest range.

6. Wintering calves on reeds.

7. Fhelative grazing values and nutritive properties of forage
plants as shown by chemical analyses.

OUILINA OF FOREST GRAZING PROJECT PROCRAL

This section presents the following information about each of the
subprojects selected for study:

Purpose
Importance of study
Methods
Field procedurc and records
Statistical analysis
Duration

Certain parts of the nethods section will be expanded in more detail as

the work develops.

Rotation Grazing on Forest Range

(Subproject Noi 1)

Purposet

To compare the practice of continuous grazing of the reed forage type
with the practice of rotating ong time during the scason and with rotating
every 26 days (to be donc at Blacklend Test Farm).

lmportancé of Study:

Past cxperiments on beef cattle production in the reed forage type,
together with general obscrvations, show that recds may be easily killed
by contiruous heavy spring grazing. Further, these studies and observa-
tions show that cattle usually make satisfactory gains on this type of
forage until about the first of August, but for the remainder of the sea-
son the rate of gain usually drops to less than half and is not considersd
satisfactory. To best use this type of range for sustained forage yield,
and for better cattle gains after the first of August, more information
is needed on different menagement practices.

A




lethods:
Field Procedure and Records.

1. (4) Divide 30 Hereford yearling steers into three uniform
groups about may 1 and graze on reed pasture until
about November 15 as follows:

Group L

Tais group of 10 steers to be subdivided into two uni-
form groups designated as Groups 1l-a and 1-bj each sub-
division of 5 steers to be grazed on 1l5-acre pastures
continuously, but the two groups rotated between the
pastures every 28 days.. These two sub—groups will have
similar trsatuwert and may be considered as one group
of 10 steers.

Graze 10 steers on a l5-acre reed pasture from about
iiay 1 to August 1 (end of a weigh period) then transfer
then to another of 15 acres until Noveuber 15 (end of
saason) .

Graze 10 steers on a 15-acre pasture for 28 days, from
about kay 1, and then transfer to another for 28 days.
Continue rotatirg between the two pastures every 28
days until Novewber 15, These pastures have not been
grazed extensively since 1936, aud are exceptionally
uniform in every respect. ‘ )

'R) - Hepeat A, excent use heifers instead of steers — this to
serve as a replication of A. Strictly speaking, this is
not a replication; but becauss of finances and the diffi-
culty of getting ecither 60 steers or 60 heifers, and the
nzed for at lsast 10 animals for each treatment, it is
thought best to use this conbination. Theré is no reason
to believe that the sexes would respond differently to
the rotation systews, or that they would have different
effects on the forage; however, tids can be determined

" from the data. Lt is expected that the steers, on an
average, will make sligntly betbter gains than the heifers,
as they usually do ‘in pasture or feeding tests.

o




2. The pasture layout and the rotation systeums are as follows:

B. H4|IFERS
3-b yi 2-b 3-a 1-a D3 Bach pastgre
15 acres in
size
Pasture dimen-
S L L4y sions
G i 4 L 1320% x 495"
A. ST|ZERS
/ Gates
26 | 3b | 1-b | 2-a 3-a | l-a « lells
~—— 15! Lane

\N To Scales

A" Canal and Road

Pastures 1 ~ Grazed continuously with 5 cattle each, but
the cattle are shifted every 28 days. (A
and B are handled independently of each other.)

Pastures 2 — Ten cattle grazed in 2-a from about way 1 to
about 4ugust 1, then grazed in 2-b to about
Noveuwber 15.

Pastures 3 - Ten cattle turned in 3-a about iay 1' (opening
of srazing season) and rotated between 3-a
and 3-b every 2 days until about November 15
(end of grazing season).

3. All yearlings will be weighed individually at the beginning and
close of each grazing season and at 28-day intervals during the
grazing period. The initial and final weights used will be the
average of those taken on three consecutive days at the begin-
ning and close of each grazing season., fach yearling will also
be graded according to the U. S, Grading System by a committee
Jjust before pasturing and after removal. The grade will form
the basis for appraised value,
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L. Notes on the condition of the cattle will be kept throughout
) the period as well as complete cost records and financial
returns of the different methods of handling the groups. Pic-
tures of representative animals will be made at the beginning
and close of each grazing season.

5. Six plots, each 3 x 3' feet in size, will be placed at random
i1 each pasture before any grazing is started and the follow-
in: meastrements made on the forage-

a. fetinates of total forage density and of species composi:--
tion, ' 3

b. Height, of reeds.:
c¢. Denzity of resds (nunber of sta:lxs).

d. Average lengti and tidth of leaves.

¢. Leaves weighed (olucked). -

f. Steuws cut 6 inches above soil and weighed.

A plot at tihe end of each _pssture on tane outb.uie will be
reated in the same way. :

Similer measurcments will be made at the end of each grazing
season. :

6., Observations of cattie grazing and degree of use of the pastures
will be made and recorded at the beginning of cach 28-day period.

Statistical Analysis.

CATTLE (for one year) FORAGE (for onc ycar)
Source of variation d.f Source of variation d.f.
Typz of animal (rcplications) 1 Replication i
Grazaing system 2 Between pastures 5
avperimental error 2 dxperairental error 5
Sampling error (aniwal var.) 108 Within pastures 60
Total . 113 Total 71

Concomitant variates will also be used in the analysis of the results.

¥ .
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Duration:

This subproject should be carried through at least three full seasons.
As far as the effects on the forage are concerned, it should be carried on
for a period of about 10 years. This study was started in the fall of 1940.

Creep Feeding of Calves on Forest Range

(Subproject No. 2)

Puarpose:
To determine the value of éreep feeding calves cn 1eed pastures to
weaning age, and to compare this with the value of running calves on reed
pastures in the early part of the season and then transferring thnem to
lespcdeza pasture until weaned (to be done at the Blackland Test Farm) .

Importarice of Study:

An increasing number of breeders are marketing their cattle chiefly
as weaned calves, feeling that it is more profitable to keep larger cow
herds and thus sell more calves. This being the case, many beef producers
are interested in the production of weaned calves and desire information
on the values of supplemental feedlng Supplemontary feeding of calves
on forest range, through either creep feeding or improved pastures, of-
fers pOSSlblllLleS of' cconomlcally increasing meat and hide production in
this area. - .

Methods:
Field Procedure and Records.
1. :Divide 4O grade Hereford cows and their 40 nursing spring’ calves
5 (2t the Blackland Test Farm the cows are usually bred betwsen
May 1 and August 1. Heifers are bred to drop their first calves
at three years of age.) into four uniform groups about lizy 1 and
graze until November 15 as follows:

Group 1

Graze 10 cows and their 10 calves on reed pasturc without any
supplements —— this group to serve as a check.

Group 2
Graze 10 cows and their 10 calves on reed pasturc and creep

feed.the calves throughout the period on a concentrate mix-
ture of 4 parts shelled corn and ong part cottonseed meal.
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Group 3

Graze 10 cows and their 10 calves on reed pasture and
creep feed the calves after August 1 on a concentrate
nixture of 4 parts shelled corn and one part cottonseed
meal. '

Croup f

Graze 10 cows and their 10 calves on reed pasture until
about July 1 (at the end of a weigh period) and then
transfer them to lespedeza pasture.

Four reed pastures of 4O acres each will be used in this
experiment and it is thought this acreage will provide
abundant grazing for the summer period. The pastures will
jein those used in the rotation grazing experiment. This
area has not been used extensively for grazing since 1$3&
and is very uniform in character. The four groups of
cattle will be shifted between the pastures every 28 days
.in order to lessen the effect of any pasture differences.
The pasture layout and shifting arrangement will be as
shown in the diagram on the following page.

2. All cattle will be weighed individually at the beginning and
close of each grazing season and at 28-day intervals during a
grazing period. The initial.and final weights used will be the
average of those taken on three consecutive days at the start
and close of each trial. &Hach animal will also be graded ac-
cording to the U. S. Grading System by a coumittee about May 1
and November 15. The grade will form the basis for appraised
value. ’

3. Daily feed records as well as complete cost records and finan—
cial returns of the different methods of handling the groups
will be kept throughout the period. Pictures of representative
animals will be made at the beginning of each season and of groups
at the close of each scason. 1

L. Zvery 28 days the pastures will be observed to find if any dif-
ferences are showing in degree of utilization and if plenty of
feed is available. Notes will be prepared each time.

Statistical Analysis.

CATTLE (for one year)

Source of variation d.f,
Between groups 3
Within groups 36

Total 39
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4LO acres in
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Pasture
dimensions
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. Wells
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Pastures

T3 253, ok
Cattle groups

Scales and Corrals

M

Durztion:

5018«

This experiment should be continued through at least four full sea-

i

This study was started in the fall of 1940.




Logging Effects and Degrec of Grazing

(Subproject No. 3)

Purpose:

To find the e¢ffect of cattlc grazing on tree reproduction following
logging, and the effect of logging and degree of use on grazing capacity
(to be done at the Hofmann Forest).

Luportaace of Study:

There is considerable question among foresters and cattle producers
as to whcether grazing in this forage type is benefiecial or detrimental
to tree reproduction. On this hinges largely the practicability and
economics of the multiple use of forest lands for timber growing and
cattle raising. Some land managers claim that cattle grazing in this
forage and forest type will destroy seedlings and young trees while others
maintain thet it keeps down some of the undergrowth and by doing this,
tree reproduction is favored, MNore information is definitely needed on
this question before forest grazing in this type can be fully and properly
cevaluated.

In order to make proper adjustments in cattle nunbers following logging
operations it is desirable to determine how the grazing capacity and rate
of animal gain is affected. i

dcthods:
Ficld Procedure and Records.

1. Fence 8 pastures of 48 acres each and treat as indicated in the
figure. The lower set of pastures in the figure is a replica-
tion of the upper set of pastures.

2. Divide 72 cows and their calves into uniform groups (numbers in—
dicated in figure) about May 1 and graze them on the pastures
until about November 15. When the animals come off this
experiment’ each year they will be placed together in a pasture
until started on subproject No. 5. (Different planes of nutri-
tion for wintering breeding cows on forest range.)

3. At the beginning and close of each grazing season, the animals
will be graded according to the U. S. Grading System by a com—
mittee, The cows will also be gruded according to condition
and vigor, and the calves will be appraised. All cattle will be
weighed individually at the beginning and close of a test and
at 28-day intervals during a grazing period. The initial and
final weights used will be the average of those taken on three
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consecutive days at the beginning and close of a grazing seasones
The cows will go back into the same pastures cach season.

A D B (¢

Logged |Unlogged| Logged |Unlogged
and and and and
grazed | grazed | grazed | grazed

with with with with
5 12 12 o
cows cows cows cows
end and and and
heir heir hei their
theli the their 1 Pasture
calves calves calves calves ¢ "
dimensions

3002 x 700!

Scales & Corrals

DY, etc.
= H Replication
7 7 I’ ® 7
1 7
% B B e
= L (63 B i Wells
A Unlogged| Logged | Unlogged| Logged
= and and and and
Road grazed grazed | grazed
with with with -
12 & 6 12
cows cows cows COWS
and and and and
their their their their

calves calves calves calves

Group pictures of the cattle will be made for each of the four
pasture treatments at the beginning and close ol a grazing
season. . .

One square plot, 1/4 acre in area, will be placed at random in
each one-fourth section of a pasture and staked. Another plot
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will be paired with each of these and fenced, making a total of
I, unfenced and 4 fenced plots in each pasture. The unfenced
plots will be at least 1 chain from those fenced.

In each unfenced and fenced area, two plots 6.6 x 6.6 feet in
size will be placed at random (border strip within each unfenced
or fenced enclosure of about 10 feet), on which the following
measurements will be nade: (The initial measurements should be
made in the fall at about the time of the close of the normal
grozing season.)

a. All tree seedlings to be counted and height measured; if
above breast high, diauseter at this level instead of
height will be measured,

b, Density and composition of other plants on thie plots
will be estimated and height measurements taxen,

c. Vigor to be estimated.
d. Degree of utilization to be estimated.

e. Any tree grazing or other dauage done by the cattle to
be noted and recorded.

Sindlar measurements should be made at the close of each grazing
season if time permits.

General observations of utilization, and stage of growth of the
important species will be made and recorded each 28-day weigh
period.

Cettle in four of the pastures, one pasture of each treatment,
will be followed ncar each weigh period (the time to be divided
between the pastures) and composite forage samples representa—
tive of the diet will be collected. Composites of these samples,
by pastures, will be made for the entire grazing season.

Observations und collections will be made in one set of pastures
one period and in the replicated set of pastures the next tiame.
The composite forage samples will be made up of portions of the
plants grazed at tie tine. These will be sent to the laboratory
et the end of the season for chemical analysis. During each
observation period, notes will be taken of the following:

2. Approximate percentage of each species in the dict.

b. Portions of plants taken.

2 =




c. Grazing habits.

1. - Time of day.
2. Type of areas grazed.

d. General notes of any other differences between pastures or
groups.

9. A pernanent photo-station will be established on each of the
fence lines separating the pastures and pictures made before
starting any grazing and at the close of cach grazing scason.
Ancther will be cstablished ou tue boundary of one of the
finesd snelosures in each of the pastures. A picture will be
made here also before any grazing is started, and at the end
of each grazing season.

tatistical Analysis.

CATTLE (for ons year) FORAGE (for one year)
Source of variation (oL Source of variation v defs
Repliestion 1. Replication ' 1
Logging 1) Logging 1)
Intensity 1) Intensity 1)
Lix I Yy Lx I : 1)
Rep. x Wizin effeets 3 grror (a) 3
Animals in groups 6l Locetion in plot 24
Total i 71 Treat (grazing) 1)
T'x L 1)
T %0 1)
Tz 1l i)
irror (b) L
Tréat x Location in plot 2l
Saupling error 6l
Y . s S S =t 327

For such varidbles as amount of forage removed by grazing, which
1s measured by the differcnce between the fenced and unfenced
plots, only tne first half of the forage analysis is applicable.

Duration:
This experiment should be continued for a period of =t least 10
years, This study was started in the fall of 1941.



Effect of Two Hates of Qrazing on Burned and Unburned Areas
(Subproject No. 4)

Purpose:

To find the effect cn reeds of two rates of grazing on both burned
aud unburned areas (to be done at Blackland Test Farm).

Zmportance of Study:

Reeds die out very readily if too heavily grazed, especially in areas
that have been burned over. fHor this reason it is especiclly iuwportant to
kiow the desrees of use that result in & decrease in the grazing capacity
under different conditions and to develop lieasures that can be used in pre-
dicting the effects of different degrees of use.

Methods:
Field Procedure and Records.
T, Twelve enclosures of about 1 scre each to be fenced and treated

as indicated irn-the figure below. The treatuents in each half
of the burned and unburned areas to be assigned at random.

BURNLD UNBURN&D
‘Graze Protect
mOchatqu
— Plot size
Protect boazo 300" x 150!
i heavily
- . = Wells
Gragze Graze
heavily moderately
Protect Protcect
Graze Graze
heavily moderately
Graze Graze
woderately heavily

- 22 =




d. Reed stalks counted,

Starting at the beginning of the grazing season, two animals
to be kept on each of the heavily grazed plotsi while there is
one on each of the moderately grazed plots. If the animals in
the heavily grazed plots do not maintain their weight, owing to
lack of feed, 21l of the animals may have to be removed from
the plots for a short time to allow for some forage regrowth,
The main object is to keep certain plots grazed heavily while
others are greazed moderately. :

Records will be kept of the nunber of cow-days grazing from each
plot. Although there are not enough animals in each area.for
cattle gains or losses to mean very much, they will be weighed
soch time they are put on or taken off the plots.

Two plots, each 3 x 3 feet in size, will be placed at random

in each of the enclosures and the following measurements made on
the vegetation:

a. fstimates of total plant density.

b. Hstimates of forage composition,

¢é.' Heights of important 'species.

¢. Length and width of rggd bladcs measuréd.
f. Vigor of reeds estimated.

Similar measurements will be made at the end of each grazing
season. 5

At the end of 5 years all plots will be protected for a full
season (or small snclosures established) and measurements made
of forage yield under each condition. 4 ] i

Two‘permanent.photo—étations,will be - established for each of the

‘grazing conditions. Picturcs will be taken at the start of

the experiment and at the close of each grazing season. Pietures
may be taken more often if desirgd to show degree of utilization
at dafferent times through a scason.
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Statistical Analysis.

FORAGE (for one year) . 'FORAGE (for five years)

" Source of variation d.f. Source of variation a.f.
““kepiication -1 Replication 1
Rurning 1 Burning 1
wrror (&) I drror (a) 1
Grazing 2 Grazing 2
Crazing x Burning 2 Grazing x Burning 2
irror (b) L grror (b) L
Years L

Total 11 Grazing x Years 8
Burning x Years IA

Grazing x Burning x Years - 8

grror (c) 2l

Total 59

Duration:
This experiment should be continued through at least five full

grazing seasons. This project .was started in the fall of 1940.

Different Planes of Nutrition for Wintering Breeding Cows on Forest Range
(Subproject No. 5)

Purpose:

To étudy the relative value of differenﬁ'plahes“of nutrition for win-
tering breeding cows on forest land, and the effect of winter grazing on
the forage and tree .reproduction (to be donme at the Hofmann Forest).

Importance of Study:

Forest lands, especially those containing thick and protected stands
of reeds, furnish much winter feed. Also, burned wiregrass ranges may
furnish early spring grazing. Some cattlemen rely on the forest range
_entirely for wintering their cows, while others supplenent this with vary-
ing anounts of harvested feeds. Where no supplements sre fed, the calf
crops are very low and usuzlly death lossés are high, but the most profit-
able plane of nutrition to winter the cows needs investigating. Work
will also be needed later to determine this for different ages and classes
of cattle as well as for cows. To fully evaluate forest grazing, studies
are needed to determine the effect of winter grazing on the forage and on
the trees, and to find how the grazing capacity for this season of year
compares with that during the swumer.

Sl




lethods ¢
Ficld Procedure znd Records. -

1. Thc 72 cows uscd in subproject No. 3 (Logging iffects and Degree
of Grazing) to be divided into three uniform groups about
January 15 (earlier if the animals begin to lose weight) and
winter as follows:

Group i

Twenty—four animels to be grazed on reed pasture and supplemented
with 2 pounds of cottonseed meal per head daily.

. Group 2

Twenty-four animels to be grazed on recd pasture and supplemented
with 4 pounds of cottonsecd meal per head daily.

© Group 3

Twentyéfour aninals to be grazed on reed pasture and supplemented
with 6 pounds of cottonseed n.eal per head daily.

Three recd pasturcs of approximately 125 acres e¢ach will be used in
this experiment and it is thought this acreage will provide abundant
grazing for this period (six cows will come out of each group about
Mareh 15 as explained later).  The three groups of cattle will be
shifted between the pastures every. 26 days to lessen any pasture
differcnces, The pasture layout and shifting arrangements will be
as Tollows: ] ;

" DIAGRAM
A B C
1st 28 ‘days 2 3 3L
2nd 28 days s 2 3
3rd 28 days 3 1 2
Lth 28 days 25 3 P
5th 28 days i 2 3

4, B, C. -~ Pastures
B — Cattle groups
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Abcut Barch 15 (eud of a weigh period) six cows will be taken
from cach of tlie three groups and pleced on wiregrass type
range prescribed-burned in late Deceuber, and protected against
any grazing up until sarch 15. Between 4 and 5 acres of burned
range will be provided for sach cow. This group of cows will
receive no supplements in addition to the burned range. The
preseribed burning will be rotated over the range and different
portiens burned every other year.

All cattle will be weighed individually at the beginning and
close of cach test and ot 28-day intervals during a grazing
period. The initizl and final weights used will be, where prac—
tical to weigh three timcs, the average of weights taken on
three consecutive days at the bsginning and close of a test.
fach animsl will also be graded according to the U. S. Grading
Systom by a committee at the start and close of a test. At the
close of a trial, the cows will be graded according to condition
and vigor and the calves will be appraised.

Daily feed records of the cattle will be kept throughout the
period as well as complete cost records and finaneiwl returns

of the different methods of hzidling the groups. Records kept
for experiuent No. 3 (Logging iffects snd Degree of Grazing) will
show the effect of condition of wintering on summer gains.

Pictures of representative animols in cach group will be taken
at the start and close of each test.

Four square plots, cach 1/ acre in area, will be pleced at ran—
dom in ench of the threc roed pastur Four other
plots, of a similer size, will be puired with these end fenced.
In the prescribed-burned wiregrass pasture two of each of these,
Iargely for observationul purposes, will be established — more
Tater if no . In each unfinced and fenced arcva, two plots
6.6 x 6.6 feet In size will be placed at random and the follow—
ing measurencnts made:

. All trec scediings will be enumersted :nd neight wcasured;
if @mbove breast high, the diameter et this level will be
measurad,

b. Composition and density of other vogetation on the plots
will be estimated and height measurements taken

c. Stage of development of the important species will be
recorded.

* to be estimated.

¢. Degree of utilization at close of scascon to be estimated.

3




9.

Similar measurements will be made at the close of each grazing
season.

Observations will be made of the pastures every 28 days to note
any differences in utilization, feed available, and to record
the stage of development of the important species.

Same cattle of each group will be followed near each weigh
period and composite forage samples representative of their

diet collected. Samples by groups for each entire test period
to be composited. The composite forage samples will comprise
portions of the plants grazed at the time. At the end of the
grazing period these will be sent to the laboratory for chemical
analysis., Notes of the following will be tzken during cach
observation period: i

a. Approximate percentage of each species in the diet.
b, Portions of -plants taken,
c. Grazing habits.

1. Time of day grazing is done.
2. Type of arees grazed.

d. Genoral notes of any other differences between pastures or
Eroups. ' : g .

Two permancnt phoiu—stmtions will be established in each pasture
on the boundary fence of two of the enclosures. Pictures will
be taken at the beginning zna end of each yearly test.

Statistical Analysis.

CATTLS (for one year) . FORAGE (for one year)
(untll,diﬁision made about uar. 15) | (for reed pastures)

. Source of variation .dy £, - Source of variation d.fe
Between groups 2 Pastures %
Cows in groups 69 Tréatrient (grazed-not

grazed il
Total - 71 P 2
S ~ Locations in pastures 9
CATTLS : Jixperimental error 9
i Sapli ) 2
(after division made about Har. 15) EPLINE R 2
Botween groups 3 | Total: 47
Cows in groups 68
Total GAE

J S




Duration:

fxcept for minor’ v“xlutlons in supplemental feeding, this experiuent
should be continusd for a pericd of at least 10 years. This study was
stated in the winter of 1941-42.

Wintering Calves.on Reeds

(Subvroject No. 6)

T¢ compare wintering weaned calves in reed pastures to wintering
on the farm.

Impertance of Study:

Wintering of cattle on the fﬁrm is tne most expensive period of any
season of the year. Wherc reed forase is available, it is possible that
through supplencntal feeding in the forest, the cost of wintering can be
greatly reduced. The practicability of wintering on reeds needs testing.

hgthods:
Field Procedure and Reco rds.

1,. Calves from subprejecct No. 2 (Creup Feeding of Calves on
Forest Hange) will be divided into four equal groups at weaning
timg:  The basis for division also dincludes individuals from
gach of the four groups.

Grou 5 1 ﬁnd 2

ThLSE calves tc bu w1ntvred much as -in former years on the
Blickland Test Farm, namely; corn stalk and soybean field
gleanings ‘and winter pasture supplemented with corn. stover
and soybean hay when sufficient forage is not available. In
addition, ampxwxlnrtvly 2 pounds of concentrates are fed per
head daily. When winter pasture is available, Group 1 will
be grazed on Abruzzi Rye and Group 2 on Italian Rye grass.
Therefore, the only difference in the treatuent of Groups 1
and 2 will be in the kind of winter pasture. These winter pas—
tures will be approxim-tely 10 acres each and will be sceded
early. When tests by the Agronoemy Department of North Carclina
State College indicate that other pasture crops may be better
suited for winter grazing, tiey way be substituted for the oncs
used in this test
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Groups 3 and 4

hese calves will be grazed on reeds; Group 3 supplemented with
2 nounds of cottonseed meal per head daily and Group 4 with

4 pounds. Abundent reed forage will be provided in pastures
alien dy fenced, but the groups will be alternated bstween these
two pastures rew ry weigh day to lessen the effect of any pasture
differences,

411 cattle will be weighed individually at the beginning and
close of cach test and at 23-day intervals during the grazing
period. The initial snd final weights used will be, where

practical, the average of weights taken on three consecutive

. days:'at Lhc beginning and close of each test. .Each animel will
. alsc be:graded according.to thv 1815 S. Grading Systéu by a com-

nmittee at the start and close of cach test.

Daily feed records of the cattle will be kept throughout the-
period. as well as evmplete cost.records end financial returns
of the different methods-of handling the groups.

Group plctu; s of tn\_‘ C'lttlu will be made at the bgglnnlng, and
closing of cach wintering period.

At the ond of every 28-day period, the reed pastures will be ob-
served and a record made of the degree and uniformity of utili--
zation and condition of the forage. The cattle will also be
observed each time to find the forage specics grazed and the
pL‘lI‘tiunS of plents consuned.

The Agronomy Department of North Ct,.Z‘Ol.Lﬂ& State Collcg;\, plan
to make growbth measurcment and jlk,ld studlos of the annual w:mter
pastures. ; ]

Statistical Analysis .'

CATTLE (for one yoar)

Source of variation d.f.
Between f'roups 3 ;
(Reeds vs. Farm Gleanings l)
Animals in groups St b,
Total ’ 39
(At thu clvs\, of thls test, the animals will be used in subpro-
Ject N¢ 1. Rotation ur=21n’ on’ Furest Re ngc)
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Duration:

This experiment should be continued through at least 3 full scasons.
The pustures were burned over in the fall of 1941 which delayed one year
the starting of the study.

Relative Grazing Values and Nutritive Propertics of Forage

Purpess:

(Subproject No. 7)

~ To study utilization, palatability, and value of furage plants for
grazing (to be dons at the Blackland Test Farm and the Hofmann Forust).

Irportance of Study:

T manage properly any grazing area, it is ‘necessary to know the
olants that furnish the bulk of the feed at different scasons of the

year, and something of their palatability and nutritive valucs. This type

»f data is nccessary for deterndining such things as grazing capacity,

season of most profitable use, and kinds and amounts of supplements n

licthods:

Ficld Procedure and Records.

1.

fach two weeks some of the cows on pasture at the Blackland
Test Farm snd 2t the Hofmann Forest will be followed and forage
semples representative of their diet collected. These, will

be sent to the loboratory for chemical analysis. Notes will
be taken of the following: . :

. Porcentage of each species in the diet.
b. Pourticns of plants grazcd.
c. Grazing habits.

1. Time ¢f day grazing is done.
2. Type of arcas grazed.

d. Approximate composition of the plants making up ths vegeta—
tion cover in the areas grazed.

Pure semples of two or threc of the most important species will
also be collected each twe wecks for chemical analysis. These
collections will be made throughout the year when animals are
grazed on forest range.

—= 1305 a2
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Statistical Analysis.
hese data will not be suited to any statistical treatment.
Duration:

These collections and analyses ‘should be centinued for a pericd
of at least 3 yvars: These studies were started in the fall of 1940.

PREPARATION OF REPORTS

Brief progress. reports cuvering each subproject will be prapared
annually. About every 3 years bulletins will be published covering the
work cumpleted up to that time. These bulletins may be of individual
subprojects or mey cover two ur mure subprojects combined. For subpro-
jects of longer duration publications in the form of progress reports
will als¢ be prepared about every 3 yearss

Suboréjeets - that should: yield encugh worthwhile' information to jus—
tlfy publicutions at’ the cnd of thrub cumplotc trials arc as follows:

(s ubyr‘gyct N,.)
I Rotation ﬂrazinp on forest range.
2+ OCrecp f‘cdlng of C<quS cn forsst raﬁ' e
L. Effect of tW) rates of Jrazing on burnvd °nd unburned areas.

5e lefor nt olﬂn’s \f nutrltlun er w1nter1nb brcedlnp COWS
on forest range., -

6. Wintering calves on reeds.

7. Grazing cbscrvations and chemical anulyéus of forage.
Subproject No. 3, Logging affects and Degrec of Grazing, will require
at least 10 ycars for completiocn,.. However, it should yield valuable

indieatiuns, worth publishing in part, before that time.

Technical or populer articles may be prepared cyvering ecrtain phases
wf thl work whenéver it dis 'deemed dySlP"b;L..

ALl C‘mpllﬂtluﬂs and publlc;tlJnu of thps; dat1 will bu performed

jeintly by representatives of thc (WISTs ppratlu) ?unn01gs.
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RESPONSIBILITY

H. H. Biswell will be directly responsible for the technical super—
vision of the furestry and forage phases, and J. E. Foster for the
animal husbandry phases. The forestry and animal husbandry technicians
will have iumediate dircction of field work. All major changes in the
program and the proposal of reports for publication, and the reports them—
s:zlves will be considered and approved by the directors and heads of the
divisions of the various cuuperating agencies,

STUDL&S OF HIGH PRIORITY TO BE UNDERTAKEN LATER

4s the subprojects already cutlined are cunmléted, others will be
cutlined and work storted. Some of the problems of high priority on which
work is needed are as fullows:

1. Po determine the procticability of finishing yearling steers
complutely wr partially un reed pastures by the addition of
a prutein concentrate after August 1, rather than finishing

entirely in the dry lot.

N

Tu study the kinds and extent of mineral deficiencies and the
value of correcting them. Some exploratory studies arc in
progress ot present, as mentioned in the section on mineral
deficiencies.

3. To study the peisenous plants, their distribution, abundance,'
effects on beef production, metheds of control, poisonous
properties, and the most practical sclution.to this problem.

L. To study proper breeding season and breeding age for cattle
run on forest range.
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FOREWORD

General aims of this project analysis and working plan are as follows:

1. To provide a thorough understanding of the problems of forest
grazing in this area and their importance and scope.

2. To insure a thoroughgoing attack on thc problems.

3. To guide the exccution of the work and insure that pertinent data
are colleeted regardless of change in personnel or change in viewpoint of
existing personnel .

4. To inform station directors, chiefs and heads of divisions of
methods of attack and progress of the work.

5. To serve as a basis for the preparation of reports and publica-
tions.

It is intended that the working plans be rigid enough to insure that
the original intent is attained, yet general and flexible enough to permit
necessary revision and the investigation of "sidelight" problems. As the
work progresses and more information is obtained it will be necessary to make
certain changes in technique, but no changes should be made before seeing
whether such changes can be incorporated successfully without endangering the
primary objectives of the studies. linor changes may be approved by the pro-
ject leaders who are responsible for the technical phases of the studies, but
21y noeessary major changes should be approved also by station directors,
chiefs and heads of divisions of the various cooperating agencies, All
changes should be in the form of written supplements.

The subprojects herein outlined have been reviewed by representatives
of all cooperating agencies and general approval obtained.

As certain of these subprojects are completed working plans will be

deveioped for others.
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THE ROLE OF FO REST GR AZING IN BEEF

CATTLE PRODUCTION IN THE

S0QUTHEASTERN UNITED.,STATES

PROJECT ANALYSIS AND WORKING PLANS FOR STUDIES

IN THE COASTAL PLAIN OF GEORGIA &/
H. H. Biswell and B. L. Southwell 3/

INTRODUCTION

Forest lands comprise nearly two-thirds of the southeastern
Coastal Plain region of the United States. Millions of these acres are
open forest range that produce forage suitable for livestock production.
Since early settleient days relatively large numbers of cattle have
grazed here, but only recently much interest was given to developing im-
proved grazing practices on cut-over areas, especially in relation to
other types of grazing and timber production. The main reasons for the
increased interest are: 1. the eradication of the cattle-fever tick, ex-
cept for a small zrea in Florida, 2. greater emphasis on soil conserva=
tion, with more winter feed crops and tame pastures to complement forest
grezing, 3. scarcity or high cost of farpm labor, 4. higher beef prices,
and 5. a greater interest in diversified agriculture,

Studies to develop and test inproved methods of integrating cattle
grazing and timber production were startsd in 1940 in the Coastal Plain
of both Georgia and North Carolina by coopcrating State and Federal
Agencies, « The analysis and working plans presented here are for the ex-
periments in Georgia and are based largely on present conditions and
practices in this area. The studies are planned primarily to find how
cattlc raising and timber production can be most satisfactorily fitted
together; with yearlong cattle management practices taken into considera-
tion. In more general terms, the aim is to find how more money can be
derived from cut-over lands by combining cattle raising and timber pro-
duction, and not to compare cattle raising on forest lands with timber
production alone. To arrive at this major objective, the fields of
animal husbandry, range mansgement, forestry, soils, agronomy, economics,
and perhaps others shiould be drawn upon.

;/ Investigations conducted by the Georgia Coastal Plain Experiment Sta-
tion, Tifton, Georgia, in cooperation with the United States Department
of Agriculture through the Forest Scrvice and Bureaus of Animal and Plant
Industry, and the Georgia Experiment 3tation.

2/ H. H, Biswell, Appalachian Forest Experiment Station, Forest Service,
U. S. Department of Agriculture; B. L. Southwell, Georgia Coastal Plain
Experiment Station and Burcau of Animal Industry, U. S. Department of
Agriculture,



The studies have special importance at this time because they deal
with vital necessities for the war -—- meat and hides and timber. To meet
the demands of the large number of army camps in this area most cattle
products are shipped in, and many forest areas are being heavily cut. The
studies will have importance during the post-war period also because of
the larger acreage of cut-over lands to be managed.

It is recognized that forest lands in this area are generally well
adapted to growing timber and in many places perhaps this should be the
primery, or sole, objective, On the othecr hand, trees are relatively slow
growing and farmers often have to wait several years to derive any income
from their forest lands; yet, they have to pay taxes on them yearly. By
combining grazing and timber production, it is possible to have an annual
income. To a very large degree the success of such a program depends on
foresters willing to make the modifications of practice necessary to aid
cattle, and on cattlemen interested in producing high grade timber stands
as well as livestock. A sympathetic understanding of both viewpoints is
desirable.

SCOPE OF FOREST RANGE GRAZING STUDIES

The principal southeastern Coastal Plain forest ranges are in the

55 million acres of longleaf-slash pine forests extending mainly through
North C: rolina, South Carolina, Georgia, Florida, Alabama, and Mississippi
(10). Other extensive forest ranges are in the shortleaf-loblolly pine-
hardwood forest type of the upper Coastal Plain. This type extends over
most of the Piedmont region, covering approximately 80 million acres. It

. is usuzlly morc dense than the longleaf-slash pine type and has less for-
age. Also, it is in a section where the topography is rolling and the
soil fairly crodible; therefore, the question arises as to whether or not
the forage should be removed through grzzing or left to protect the soil.
In many places it is or can be grazed to advantage, no doubt, and by hav-
ing some of the materials removed from the ground, the fire hazard and
losses from devastating fires are reduced.

The forest grazing and beef cattle experiments in Georgia are in a
representative section of the longleaf-slash pine forest type, and because
the results will apply to some extent to all of this vast forest area, ob-
viously they are of considerable importance., In addition, the studies
apply to large acreages of farm lands used in the production of feed crops
and tame pastures. They have further importance economically and socially,
for, besides affecting the land owners or operators, they affect directly
or indirectly all people in the section who depend largely on the pros-
perity of the faurmers for their livelihood. A large percentage of the
longleaf-slash pine forest type is zlready used for cattle grazing, and
there is no reason why still greater advantageous usc cannot be made
through economical management practices. It is estimated that the produc-
tion of beef cattle on forest lands could be about doubled through better
range and cattle management practices, and improving the quality and in-
ereasing the number of animals,



CONDITIONS AND PR4CTICES IN FOREST HANGE MANAGELENT

IN THE COASTAL PLAIN OF GEORGIA

The statements in this section of the report are based largely on
¢ survey of forest grazing in the Coastal Plain of Georgia made, in the
spring of 1941, primsrily to find specifically about present methods and
results of menaging beef cuttle herds snd forest grazing lands, and to
discuss with farmers their experisnces and chief problems in raising cattle
and growing trees on the same land (4). It is judged that conditions and
practices herc ore fuirly representative of other sections of the 55 mil-
lion veres of longleaf-slash pine forests of the southeastern United
States. 4 totzl of 106 operators using forest lands for cattle grazing
were interviewed,

General Description of the Coastal Plain of Georgia

On the basis of soils, forest types, and topography, the Coastal
Plain of Georgia can be subdivided into the upper Coastal Plain, the middle
Coastal Pluin, 2nd the lower Coastal Plain. The upper division is more or
less typical of the shortleaf-loblolly pine-hardwood type, and the middle
and lower divisions of the longleaf-slash pine forests., Approximately
three-fourths of the forest land in the entire Coastal Plain region is of
second growth timber, 15 percent is old growth timber, and 10 percent is
clear cut. The chief shrubs in the upper Coastal Plain division are black-
berry briars, hawthornes, and myrtle; in the middle division they are gall-
berriss, blackberry briars, runner ozk, and huckleberries; and in the lower
division, palmetto, gallberry, huckleberries, runner ogk and myrtle. The
main nztive forage species in the forests in the upper division are beard-
grasses, panicgrasses and dropseeds; in the middle and lower divisions they
are beardgrzsses, panicgrasses, and wiregrasses consisting of threeawns,
muhly grasses, dropseeds, and similar species. Carpetgrass has become
naturclized in many forest areas and furnishes considerable feed after the
first of June. Although the forage in the Coastal Plain as a whole is
generally recegnized locally us the wiregrass type, observations show that
several minor types very considerably in season of use and in grazing
capacity.

Stock laws requiring fencing of grazing inimals epply to all coun-
ties of the upper Couzstal Plain division and azbout one-hslf of those in
the middle division. Wone of the counties in the lower division have such
laws. Counties without stock lcws comprise what is commonly termed "open
rengs country". Cultivated lands comprise nearly 35 percent of the total
area in the upper and middle divisions, but only 10 percent in the lower.
About 5 psrcent of this is classed zs abandoned firm lend (8). Forested
lands in the lower division are assessed at 75¢ to $2 per acre, and in the
more agricultural counties of the middle and upper divisions, at $3.75 to
$6.75 per acre (8). Because of this low value, it can bc considered that
the average beef producer, particularly in the lower division, is farming
on 2 smell scale,



The climate is favorable to rapid growth of vegetation. The sum-
mers are long, with an average frost-free period of about 245 days. The
average annual rainfall is about 50 inches fairly uniformly distributed
throughout the year, although July and August are often wetter than other
months.

Cattle Management Practices

Handling Systems

Four general ways of handling herds run on forest ranges, are:

1. yearlong on forest areas without any supplemental feeds, 2. yearlong
on forest with supplemental feeds given during the poorest grazing sea-
son -- usuelly from about Jznuary 1 to March 1, 3. on forest range from
about March 15 to November 1, then on field crops and supplemental feeds,
and 4. on forest range together with tame pasture from about ilarch 15 to
Novembar 1, and field crops and maintcnance feeds during the remainder of
the year.

The first two hendling systems are common in the lower Coastal
Plain division where there is little cultivated land for growing field
crops and feeds. The most pressing problems in cattle management on for-
est lands, on which experimental work is badly needed, appear to be in
this area, Cattle on forest range yearlong without supplements are usually
in very poor condition during the winter and spring, death losses are high,
and the calf crop often below 4O percent. However, farmers handling their
cattls this way seldom have much money or time invested in their stock, and
they figure that any income from them is almost clear money. The farmers
who leave their cattle on the forest range yearlong and give supplemental
feeds during the winter, usually give just enough feed to keep the animals
living. When handled this way, the calf crop is not much better than when
no supplements are given, but death losses are usually not as high. The
most common supplements fed on the range are peanut hay, mixed grass hay,
and corn shucks. Many farmers have learned from experience that when the
forest range is supplemented with feeds of this type the animals lie around
waiting to be fed and do not graze the range forage as they should. This
particular feeding system is therefore considered unpractical. Whether or
not the animals would react this way when fed 2 concentrated protein feed
alone, such as cottonseed meal, is not known. Thus far, concentrated pro-
tein supplements alone have not been used on forest ranges in this section.

The last two handling systems, whereby scasonal use is made of for-
est range, are common in the middle and upper Coastal Plain divisions
where there are more field crops and tame pastures and the native forage in
the forests becomes browner and is not as well suited for winter grazing.
When the cattle are handled in either of these ways the farmers usually
have more money and time invested in their herds and expect considerably
more income from their cattle. The most common field crops for grazing are
corn stalks and velvet beans in the fall, and oats in the winter for green
pasturc grazing. Lliost of the tame pasturcs have been developed and used
since 1936.



Very little information is available on the acreage of different
kinds of forest range needed per cow, or the kinds of plants that make up
the diet at different seasons of the year. Such information is essential
to the proper management of grazing lands to determine the season of most
profitable use, to maintain forage production, and to know the kinds or
amounts 6f supplementalfeeds needed. lore fauiliarity with the different
forage types and with the species grazed at different seasons of the year
would be of definite value, and studies along these lines are needed.
Usually it is estisated that from 5 to 15 acres of cut-over range will
support an animal unit for about seven months, from March 15 to October
15. ibout yearlong grazing still less is known, for it is usually prac-
ticed in the open range country where the animals are not confined to a
definite acreaze. Observations indicate that damage to trees by beef cat-
tle grazing in the longleaf-slash pine type of this area is almost negli-
zible, although studies to determine the extent of tree damage under dif-
ferent rates and seasons of grazing should be made.

Salting and Use of Other liinerals

There is wide variation in salting practices of operators using
forest range. Approximately 70 percent of the farmers keep salt before
their animals yearlons, 5 percent intermittently, 10 percent only when
the animals are in fields, and 15 percent never use salt. Several of the
operators not using salt run their animals on open range, and to keep
from salting other people's stock they do not put any out. Also, several
say that their cattle will not eat salt even if it is made available.
General observations bear out this statement. Apparently cattle depen-
dent largely on forest range do not have any great craving for salt. How-
ever, cattle do have & craving for certain minerals, particularly phos-
phorus, this being indicated by their tendency to chew on bones. These
observations would indicate that probably phosphorus should be fed alone.
At present, mineral mixtures are used by about 20 percent of the forest
range operators. Experimental work is needed to determine more specifi-
celly what minerals are deficient in the forage, and ways and values of
supplying them.

Breeding

Herd improvement in the Coastal Plain of Georgia has been defi-
nitely on the increase in the last few years, and the number of piney
woods or native animals is decreasing., For & long time, little could be
done in the way of iaproved breeding because better grade enimals, intro-
duced from non-infected tick areas, were more susceptible to tick-fever.
it present only about 5 percent of the farmers using forest ranges have
herds of piney woods cattle only; about 75 percent have herds of mixed
zrade. (cattle showing evidence of improved beef breeding) and native ani-
mels. About 15 percent of them have grade herds, and a few have mainly
dairy cows with which beef bulls are used, There are a few scattered
herds of purebred cattle. Herd improvement is clso reflected in the num-
ber of good bulls used. At present about 65 percent of the operators are
using purebred bulls, 25 percent good quality bulls, and little less than
10 percent are using native bulls. Even though the quality of beef is




improving, there is still considerable demand for low grade meats. There
is no guestion among beef cattle operators about the desirability of hav-
ing high quality animals where feeds are available for taking care of the
czttle during the winter., However, where the cattle are almost entirely
dependent on forest range, some farmers believe that low grade cows bred
to zood bulls make the most profitable herd because they are hardier and
keep in better condition during the winter. Experimental work is needed
to determine just what quality animals are best suited for forest land
grezing operations, particularly those using yearlong forest range.

Yearly 95 percent of the farmers keep their bulls in the herds year-
louz end as a result the celves are dropped all seasons of the year. How-

ever, most of them ere dropped either in early spring or in early fall.

Fattening and liarketing Bsef Cattle

Approximitely 25 percent of the operators using forest range in pro-
ducing beef ccttle do some fattening. Usually fattening rations are fed
for periods of 50 to 120 deys. With maerket conditions as they are at pre-
sent meny fermers are selling calves at about weaning age, thinking that by
doing this thsy save the sxpense of wintering young animals and eny extra
winter feeds can be given the cow herd. Also, it is nossible thzt more
cows cza be Mept or the calf crop increased through better winter feeding
and in the end more calves could be sold from the farm.

Percentage Calf Crop

As near as the avercge calf crop can be figured from available in-
formztion, it amounts to cbout 40 percent in the lower Coastal Plain Divi-
sion of Georgiz, 55 percent in the middle division, =nd 70 percent in the
upper division. There considerable attention is given to cattle, these
percentages zre generally too low for most profitable beef production, and
better practices should go a long way in isproving the czlf crop and
profits from the herd.

Tame Permancnt FPastures

Nearly ell of the tame permanent and isproved pastures, meinly of
Bermuca grass, ccerpetgrass, and cnnuel lespedeza, have been developed and
used since 1936, and it is likely thet in the future considerably more
grazing will come from this source.  However; it is not likely that they
will replace, to any great extent, the grazing of nztive forest ranges.
In fact, mony forest ranges may be used more extensively for early spring
grizing wl teine or improved pastures are developed for summer use.

S

Forest Range Burning in the Cozstael Ploin

One hundred percent of the farmers interviewed in the survey staote
thet uncontrolled fires do excessive damage to tree reproduction, there-
forc they cre either trying to keep fires out of their forest arecs com-



pletely or are doing some form of controlled or prescribed 1/ burning. A
few are giving no attention to fires. The breakdown is about as follows:
nearly 60 percent of the farmers using forest lands for grazing are prac-
ticing complete fire protection und 40 percent some form of prescribed
burning. In parts of the open range country it is diffiecult to protect
agoinst fire because there is & lack of respect for land ownership by
those who do not own the land. Burning the other fellow's land to improve
grazing for a few cows, destroy boll-weevil, or for some other reason, is
2 widespread eustom. Fires started this way are considered accidental to
the owner, Greater use of fences for enclosing both cattle and forest
areas probably would go a long way in reducing the number of fires of this
type, for then the other fellow does not gain by burning his neighborts
forest land to improve grazing for his cattle. Of those practicing com-
plete protection, approximately half have had no major fires in the past
five years, ¢nd the remsinder have had accidental fires annually or occa—
sionally up to chout every four years. This means there ure considerably
more fires in the forests than is indicated by the number of farmers prac-
ticing prescribed burning.

FPhases of preseribed burning on the forest range about which ques-
tions are most frequently asked; sre:

1. Uhether it is advisable to prescribe burn the forest range
as & measure in avoiding accidental fires, or to practice
complete fire protection, especially where main considera-
tion is given to the production of timber,

2. ELEffect of prescribed burning on forage, cattle gzins, tree
reproduction, and tree zrowth.

3. How often prescribed burning should be done, best season,
and propsr way.

4. Efficiency of prescribed burning in checking brush invasion.

5. Relation of different intensities of grazing to fire hasard
and damage.

1/ Burning to a prescription - to accomplish most satisfactorily the pur-
pose of the burn. A few farmers are using the following method of pre-
scribed burning to improve the forage for grazing, with very little ap-
parent damage to the trees.,
1. Lreas of suiteble tree seedling stands zre protected agoinst fire
until after the joung trees are 10 to 15 feet high and are not badly
denzged by prescribed burning.
2. after this, any given arez is prescribed-burned about every two or
three years, This is done by burning portions of the range each yeaor;
thus the cattle have some burned range every spring and summer. Spot
burning of smcll arcas here and there is preferable to burning over
lerge areas because these scattered fresh burns cct as fire breaks if
an accidental fire occurs.
3. Burning is done against the wind at night or during very damp
periods when the fire will burn slowly.
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The three main reasons given by farmers with beef cattle herds for
prescribed burning are as follows: 1. to insure cgainst devastating acci-
dental fires, 2. to improve forage for cattle grezing, end 3. to check
brush invasion. Nearly 50 percent of those doing some form of prescribed
burning are doing it annuclly end the others =zt intervels of two or three
yeers., Foarmers with smell holdings, interested in raising cattle for an-
nuel income, and poorly equipped for fire fighting, are often criticized
for doing prescribed burning, but when everything is considered they can
herdly be blamed for this practice. Part of the criticism is because of
poor burning oractices. Little research has been done on improved prac-
tices in preseribed burning and still less his been published or other-
wise made available to the formers, 4s a rule accidental fires occur at
o time when the Tuel is driest, the wind is blowing, ~nd thc fires burn
hottest and do the greatest damage to the trees. Fires of this type hove
beeir described s the most serious menuce to the future of forestry in

south Georgia (8). Therefore, the farmers fecl they had rather prescribe
burn and hove some damage done to their trees than run the risk of having
an accidental fire cause clmost complete destruction. Grazed areas

usually burn with less intensity than ungrazed ones, and some farmers hove
cattle primerily beczuse the removal of forage growth through grizing re-
duces the forest fire hazard. Some farmers practicing prescribed burning
on grazed arens are able to zet by with burning every third jyear, wherecs
without grazing they usuelly have to burn every year,

The second recson for prescribed burning is to improve the forage
for cattle grazing, cnd there seems to be no doubt that it does help.
Although the study conducted ut iieNeill, iiississippi (9) was not one of
prescribed burning, it showed that burning meintcined more favorable com-
position, quality, and quantity of forage than did exclusion of fires,
Preliminary studies alrecdy mcode on this nroject in the Coastal Plain of
Georgia bear out the findings st McNeill, iississippi, znd in. addition
show that the cattle prefer forage on burned zrcas., In the absence of
fire the grazing capccity moy decreose as much s one-half in 10 years,
according to some >f the farmers interviewed. The third common reason for
prescribed burning is to check brush invasion on the forest range; brush
reduces the grazing copacity and increascs the fire hozard. The studies
at McNeill, iiississippil, show thet gallberrics, onc of the most common
invaders, is readily killed out by annuzl fires of uncontrolled intensity,
but whether or not prescribed-fires at less frequent intervals will hold
it in check is not known. Experimental studies cre needed to find answers
to the many questions about the value of prescribed burning in forest
range menagement.,

Any confliet between cuttle rcising and timber menagement interests
is most likely to be in the use of prescribed fires for improving grazing.
Bven though prescribed burning in the "wiregrass" type is helpful in
bringing about good grazing for cattle, it should be done in such a way
that the trees cre damiged «s little as possible. 4s the trees increase
in abundance and size, ¢ grazing capacity of the forest decreases some,
of course; but the increese in the value of the trees should more than
moke up for the loss in grazing. - e




LITERATURD COVERING EXFERILENTAL VORK ON FOREST GRAZING

IN _THE SOUTHEASTERN UNITED STATES

The literature reveals that very little experimentcl work bearing
directly on forest grazing has been done in the longleaf-slash pine type
of the southesstern United States. The most extensive, and also most re-
cent, is that reported on by ¥ehlenberg, Greene, and Reed, in 1939, "The
offect of fire and cuttle graz ing on longleaf pine lands as studied at
McNeill, Mississippi." They report the effects of four land treatments -
vurned pesture, unburned pasture, burned ungrezed, and unburned ungrazed -
on the use of lonzleaf pine land for cattle grazing as well as for timber
production. They found thet during a S5-year period, annual winter burning
of uncontrolled intensity retarded the srowth of longleaf pine sepling
trees by about one-fifth in diwumeter and one-fourth in height. The survi-
vel of seedlings after 10 yeors following a good seed crop, was 43 percent
on the unburned, ungrozed area es against not over 5 percent for any one
of the other three land treatments, However, because of the brown spot
needle disease, nonc of the trectments were successful in bringing new
longlcaf pine seedlings out of the grass stage. During this tice both the
growth and cone production of older trees apparently was little affected.

Annual winter burning of uncontrolled intensity meinteined more
favorable composition, cquelity, :nd quantity of forage than did exclusion
of fires. This was refledted in the greater secsonzl gains in weight of
cattle on the burned crea. The cuthors concluded that while annual win-
ter fires of uncontrolled intensity improved the forage conditions for
ccttle, the results indicoted that successful regeneration of longleaf
pine may depend upon some system of periodic controlléd burning rather
than upon the extremes of annual fires of uncontrolled intensity or fire
exclusion, both found unsatisfactory in this study. Burning and grazing
did not result in serious soil degradation. The burned-over soils exhi-
bited . slightly favorable chemical chzracteristics and unfavorable physi-
cal chiracteristics in comparison with unburned soils, although none of
these changes cppeared to be of any practical significance. The net ef-
fect on plant growth of favorable and unfevorable soil changes was not
neasured.

Some studies heve been made ‘in the reed forage type in eastern
North Carolina by Foster, Hostetler, and Case (6), and Hostetler, Foster,
ond Hankins (7). These studies had to do with beef cattle production in
genersl in this area, and with the production ond quality of meat of na-
tive yearling cattle compared with grade yearlings. Reeds were used for
about eight months each year, from about the first of lizy to the first of
Januery, and represented only 9 perceat of the total cost of keeping a
cow through the year. The calves were dropped in February, March, and
April, and were on reed postures until weened about November 15. At this
time they usuzlly weighed between 350 and 400 pounds. The pastures were
stocked 2t an cverzze rite of ubout two acres per animal unit for each
season. However, a recent unpublished enalysis of the rate of stocking
of the pastures for the past 11 years indicates that this rate of stocking
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either should be given primary attention. General observations as well
as the experiences of many stockmen indicate that the two fit very well
together on many cut-over forest arezs. Cattle raising furnishes some
annual income while the trees are growing to merchantable size, and
grazing helps reduce the fire hazard. Some practices that may be bene-
ficial to one purpose may, of course, be detrimental to the other, and
vice versa. This can always be expected under any nonintensive manage-
ment system.

Yany problems and questions about effective forest range grazing
need research, as was revealed by: 1, the farmers interviewed on the
survey, 2. general observation, 3. discussions witl persons interested

in land use problems, and 4. the literature. The chief of these prob-
lems are:

1. To deternine practical herd management systems that re-
sult in the maximum use of forest range and make for
better and morc cconomical wintering of beef cattle,
particularly for herds run primarily on forests. Also,
to determine the amount of good breeding desirable in
herds under different menagenment systems,

2, To determine the place of some form of prescribed burn-
ing in forest range management, including best season
and best methods.

3, To determine the grazing capacity of various types of
forest range, the relative value of the important for-
age plants through all seasons of the year, and the
effects of different degrees and seasons of grazing on
the forage, and tree reproduction and growth.

L. To determine the practicability of correlating tame
pastures with native forest range grazing, doing arti-
ficial reseeding on open forests, and of fertilizing
productive forage areas,

5. To determine the need for mineral supplements on the
forest range and the value of correcting any defici-
encies.

Obviously a research program can not effectively cover all these
important problems at any one time, or perhaps even all the different
phases of a single problem. Thercfore, it is necessary to select one
or two of the most practical and important problems and tackle those
phases it is thought will-yicld the quickest and greatest returns to
the farmers. ILooking at the practicability of forest range grazing
from the standpoint of cattle raising alone probably thc most important
problem is one of cconomically providing for the cattle through the
period .from about October 15 to liarch 15 when they are usually losing
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weight. Looking at it from the standpoint of both forage and timber
production prescribed burning is the problem of greatest concern to the
land owners., Since both of these problems affect practically every
farmer using forest lands for grazing, as well as many producing only
timber, it seems that they should be given first consideration. In
studying them certain phases of other problems nccessarily will be
touched upon, some rather fully. The cxpcrimental tract, where the
studies will be conducted, is located two miles south of Alapaha, Geor-
gia, in the upner edge of the lower Coastal Plain and, considering the
forage and trees, the arca is fairly typical of the region.

OUTLINE OF FOREST GRAZING PROJECT PROGRAM

This section prescnts the following information about ezch of
the two major subprojccts seclected for study:

Purpose

Importence of study
Methods :
Research aspeccts
Duration

Certain parts of the methods scction will be cxpanded in more
detzil as the work develops. ! :

Tnproving Herd lanagement Systems to Make lore Effective use of Forest
Renge (Subprojcct o, 1)

Purpose

To determine practical herd monagement systems that result in
the most effective use of forest range and make for better and morc
cconomical wintering of beef cattle, particularly for herds run pri-
marily on forest rangc. Also, to deternine the amount of good breed-
ing desirable in hcrds under different menegement systems.

Importance of Study:

In the lower and parts of the middle Coastal Plain there is
1ittlc land suitable for cultiwation and the production of feed crops,
and wintoring the cattle (i.c. caring for them from -about October 15
to March 15) is thc most costly operation of thc ycar. The calf crops
average about 40 percent, death losses. arc high, ‘end the cattle are
usually in- poor condition and arc not marketcd to good advantage. It
apocars that this condition could be improved and the cost of winter-
ing reduced considerably by making more cffective use of the forest
range during much of this time. Native forage is usually cheap feed,
and it should be used to the greatcst advantage to shorten the wintor-
ing scason and lesscn the cost of harvested fecds.
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The practicability of different management systems, no doubt,
depends partly on the type of animsls kept on the range. Many cattle
on forest range are of low quality, and many farmers believe that ani-
mals of this type are best suited to range conditions because they are
hardier and maintain better condition than do well bred animals. On
the other hand, some maintain that if the animals are given more care
during the critical feed deficiercy seasons the better grade animals
are more profitable. More information on the quality of animals best
suited to range conditions is definitely needed.

Methods
Field Procedure and Records.

1. Divide 60 native range. cows and 20 good grade Hereford
cows into four equal groups or herds on the basis of
grade, weight, and -condition and manage each as follows:

Grouéii

Herd of 15 native and 5 good grade Hereford cows.to be
grazed on 300 acres of forest range from March 15 to
February 1, with a supplement of cottonseed meal given

. .after October 15. To avoid labor, the cows will be

+ fed only three times each week — 4 2/3 pounds cach
feeding, This amount is equal to two pounds each day.
From February 1 to March 15'the cows will be in a dry-
lot and fed a maintenance ration as explained later.

Group 2
Herd of "15 native and 5 good grade Hereford cows to be
grazed on 300 acres of forest range from March 15 to
February 1, with a supplement of cottonseed meal given
after October 15, exactly as with group 1. From Febru-
ary 1 to iarch 15 the cows will be on additional range
.and fed cottonseed meal as before. In other words, this
group will be on range yearlong and fed cottonseed meal
from October 15 to March 15. Treatment of this group

differs from the first only for the period of February 1
to March 15.

Group 3

Herd of 15 native and 5 good grade Hereford cows to be
grazed on 300 acres of forest range from March 15 to
February 1, with a supplement of cottonseed meal given
after October 15, The cows will be fed 2 1/3 pounds
three times each week. This amount is equal to one
pound each day. From February 1 to March 15 the cows
will be in a dry-lot and fed a maintenance ration as
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- explained later. The only difference in treatment of -

this group and group 1 -is in amount of ‘cottonseed-meal
fed from October 15 to February 1 —- this group re-
ceives only one-half as much cottonseed meal as does
vx*oup 1,

Groug L

Herd of 15 native and 5 good grade Hereford cows to

be grazed on 300 acres of forest range from March 15"

to Februdry 1 without any supplenent (to serve as check
on groups 1 and 3). Group'l will serve as check on group
2, since there is only one difference in the. treatment
of these two groups, From February 1 to March 15 the
cows will be in a dry-lot and fed a maintenance ration
as explained later.

Diagrammed the management systems are as follows:"

Range + cottonseed

Group 1  Range alone meal: at rate of Y Dry-lot
e _2# per day ;
Mar. 15 Octe 15 o Feb. 1 . Mar. 15

- Group 2 Range alone Range + cottonseed meal at’

rate of 2# per day

Mar. 15 Octe 15 * "Mar, 15

Range + cottonseed’

Group 3 = Range alone: meal at rate of . Dry-lot
: 3 1# per day )
Mar. 15 L[ Ocks 15 Feb, 1 . Mar. 15
Group 4 Range alone ; Dry-lot
far, 15 Feb. 1 - Mar. 15
2, Groups l, 3 and 4

These groups will be-placed in separate arj—-lots
and each fed the same maintenance ration from

February 1-to larch 15. The na;ntehance rations
may be composed of different kinds of feeds from
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months., The bulls will be alternated between the cow
herds from year to year so as to avoid breeding one herd
continuously to a superior or inferior performing animal.
In this respect it would be well to use the same bulls
for four years straight, thus each bull would be with
each herd one year.

To begin the experiment, a mixture of equal parts of salt,
limestone, and bonemeal will be available to each herd.
Although the exact value of adding this to the diet is
not known, and it is not feasible to determine at present,
it is thought advisable to keep it before the animals all
the time for everything indicates that certain minerals
are needed. General observations indicate that cattle on
forest range alone have little or no craving for salt but
do have a marked craving for phosphorus.

Prescribe burn one-third of each pasture every year, about
the first of January for improving grazing. Any parti-

cular portion will be burned every three years. The burn-
ing in ‘each pasture to be in two separated spots each year.

One. square enclosure, one-fourth acre in size, will be
placed at random in each one-third of a pasture and staked.
Another plot will be paired with each of these and fenced,
making a total of 3 unfenced and 3 fenced areas in a
pasture.

In each unfenced and fenced area, will be placed at random
two plots 6.6 x 6.6 feet in size (border strip within each
unfenced or fenced enclosure of 19.8 ft.) on which the fol-
lowing measurements will be made each fall: (The “initial
measurenents should be made before any prescribed burning
is done.)

a. Foliar density and the composition of herbaceous
plants on the plots will be estimated and height
measurements taken.

b. Foliar density and composition of shrubby plants on
the plots will be estimated and height measurements
taken,

¢. Any tree grazing or other damage done by tne cattle
will be noted and recorded.

d. Degree of utilization will be estimated.
A larger plot, 66 x 6.6 feet will be placed across the

6.6 x 6.6 feet plots on which the seedlings and young
trees will be counted, classified into height groups,
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11,

12,

13.

14.

15.

16.

and measured. The groups are O — 1', 1' - 4', L' - 8!,
and 8! - 12', If the trees are above 12' in height
they will be classified into diameter groups d.b.h.

The groups are 0 - 3%, 3" — 6", 6" - 9", 9" — 12", and
12" - up.

A1l animals (including calves) will be weighed' individu-
ally at the beginning of the experiment and. on the follow-—
ing dates each year. -

October 15 - - - At start of supplemental feediug.

December 10 - - - Llidway of supplemental feeding period.

February 1 - - - At time they go into the dry-lot.

March 15 - - - - At time they go onto the range.

May 15 <="='- &= About peak of forage growth.

July 1 - - - - - About end of best grazing season.

September 1 - - - About nidway to supplemental feeding
period.

The initial weights of the cows will be the average of
weights taken on three consecutive days (this weight will
be the one used in dividing the animals at the start of
the experiment). The animals will be graded when weaned.
During the course of the experiment the animals will be
weighed only one time at each weigh period.

Birth weights of the -calves will he obtained.
Daily feed records will be kept,.as well as cost records
and financial returns of the different methods of handling

the herds.

Blood samples for analyses vwill be taken from about 5 cows
in each herd every year about October 15.

Observations of grazing habits will be irade bi-weckly when
the animals are in the pastures. This will include the
following:

a. Where the aniials tend to do most of their grazing.

b. Time of day they graze.

c. Species and portions of plants grazed.

Collect pure saiples of the important forage species (per—
haps 5 or 6 to begin with) in four or five different stages
of development and analyze in the laboratory. The number

of samples collected will be determined in part by how
many samples can be handled in the laboratery.
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17.

18.

In the fall before any treatments are started, 300 tempo-
rary plots, each 6.6 x 6.6 feet in size, will be placed
according to a randomized block system in each of the
pastures and the seedlings and young trees counted, classi-
fied into heisht groups, and wmeasured. The groups are
0-1', 1' = 4', 4' - 8', and 8' - 12', 1f the trees are.

" above 12' in height,they will be classified into diameter

groups d.b.h, The groups are O -3", 3" - 6", 6" - 9",
9" — 12", and 12" - up., These measurements should be
made about every three years.

A permanent photo station will be placed on a fence line
of each of the three fenced enclosures in each of the
pastures. Pictures will be taken at the start of the
experiment and as often as desired thereafter to show
results., In evaluating the different management systems
and practices, consideration will be given to the follow—
ing comparisons:

1. Perbexmage calf crop, birth weights, and value of
calves at weaning time as follows:

(a) from each herd, (b) from grades of cows in
each herd, (c) by grades combined and, (d) from
different ages of cows.

2. General condition, grade, and weights of the cows
by herds, and by whether native, good grade Here-
fords, or crosses, and the value of any cows sold.

3., Developuent of replacaient heifers by herd manage-
ment systems, and by zrade of animal.

4. Amounts of salt and cther minerals consumed by each
herd., j

5. Full costs and returns from the different herds,
and also the different grades.

6. Blood samples-from each herd.

7. Grazing habits, i.e., how and where they tend to
graze when managed according to these different
systems, and the effect of grazing on reproduc-
tion.

8. Forage species taken under the different manageuent
systenms.

9. Changes in tree seedling stands and rate of seedling

- 18 -~




and tree growth under each condition.

Research Aspects

In order to clarify some of the points listed under field pro-
cedure this section is presented.

15>

It is proposed not to replicate this'experiment at the
present time. Ordinarily it would be highly advisable
to replicate, but it is thought best to delay this for

a while because of the large set-up involved, limited
facilities, urgent need during war times for experiments
of a demonstrational nature, data on as many management
practices as possible, and limited available information.
Not enough research has been done, nor is information
available at present, to indicate which of the four
managenent practices might be most feasible, or yield
the most profitable results. However, the set-up is
arranged so that two of the practices can be discontinued
and twe replicated whenever it seems desirable.

A1l four of the herd management systems to be tested are
considered improved practices, for many farmers leave
their cattle on forest range yearlong without any supple-
ments. Later on it may be advisable to run one group on
forest range yearlong without any supplements to determine
more specifically what hapoens under this condition, es—
pecially since many famers handle their cattle this way.

Other treatments to be tested soon and that should
yield worthwhile information are as fqllows:
a. A part of the range deferred during the summer for
-grazing after October 15,

b. Supplementing forest fange after mid-summer with
improved pasture.

¢. Yearlong on forest range, where one-third is burned
annually. :

d. Yearlong on forest range, where one-third -is burned
annually, but with the ‘animals fenced off of the
burned portion from about February 1 to March 15.

e. On forest range from March 15 to October 15, on
corn stalk and velvet bean fields during late
fall and ecarly winter, and green ocat pasture and
maintenance feeds the remainder of the year.

Each of the pastures will be 300 acres, thus.allowing 15
acres for each of the 20U cows in a herd. It is judged
that about 7 or 8 acres of this type of range per cow is

-
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sufficient for grazing from about March 15 to October 15,
but since there is only limited plant sgrowth during the
remainder of the time, nearly double the acreage will be
recuired for the full season. It is hoped there will be
no scarcity of pasturage with this rate of stocking and
if observations show a deficiency, the number of animals
in each pasture will have to be reduced.

L. So that grazing in all the pastures will be about egual,
group 2 will be on additional range from February 1 to
March 15 while the other herds are in dry-lots. There
will not be any burned range available to group 2 between
February 1 and March 15.

5, The period from the first of February until about the
middle of iarch is considered most critical, since most
death losses occur on the range during that time and it
appears that it might be well to keep the cattle in a
dry-lot and feed them a maintenance ration, Cattle cn
range during this period often have access to an in-
sufficient acreage of burned range, and because they
prefer the new succulent forage that starts growth here
in February to that on unburned areas they may nearly
starve themselves trying to graze the slowly growing
new forage. It is thought that most farmers now using
forest range yearlong would be ahead by feeding a main-
tenance ration during this period.

6. It is thought best to have the calves begin dropping
soen after the cows go into dry-lots for the follow1ng
reasons:

a., Aninals in the drj—lots can be looked after more
easily at ecalving time.

b. When the cattle are turned in the pasture the calves
will soon be large enough to graze some of-the new
forage. .

cs Calves can be weaned before the feed in the pastures
become too poor.,

d. Cows in the dry-lots can be fed enough to start a
milk flow, and when turned in the pastures-the new
forage should maintain it.
Duration
Feeding phases should be carried through at least 3 full seasons,
and breeding phases 6 to 8 years.,
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Prescribed Burning of Cut-over Forest Lands as a
Practice in Forest Range Management

(Subproject No. 2)

Purpose

To compare and evaluate the effects of different frequencies of
prescribed burning on forage, cattle and trees, as follows: 1., Pre-
scribed burning one-third of the range each year. 2. Prescribed burn-
ing one-half of the range each year. 3. Prescribed burning all of the
range each year. L. Total protection of the forest range.

Importance of Study

lMany farmers burn portions of their forest range each year without
very much information regarding best practices, or the good or ill effects
produced. Many fires are carelessly set and allowed to burn without any
attention and consequently do severe damage to tree reproduction., Some
operators that have protected their forest areas against fires for the
past several years plan to start some form of burning in the near future.
More information about proper methods in prescribed burning, and its
affects, should go a long way in improving both cattle production and
forest stands. ' 5 "

Methods

Field Procedure and Records.

1. Divide 24 yearlings ard 2l two-year—old steers, produced
in the cow herds of experiment No. 1, into eight equal
groups on the basis of past treatment, grade, weight,
and condition, and graze each group on.48 acre pastures
fron -about -ifarch 15 to October 15 as follows. (All steers

will have to be purchased the first year, and the two—year—
olds the second year.)

Groups 1 and 2
On unburned pastures.
Groups 3 and

On pastures where one-half is prescribéd burned gach
year — each particular half is burned every two 'years.

Groups 5 and 6

On pastures where one-third is prescribed burned each
year —— each particular thlrd is burned every three
years. N s
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PRESCRIBED BURNING EXPERIMENT

Pastures 48 acres in size — 6 steers in each pasture: - grazed from
March 15 to October 15,

Treatments:

A-A} - Pastures unburned

BB} - Pastures one-half burned each year
C-C1 - Pastures one-third burned each year
D-DL - Pastures completely burned each year
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3.

64

Groups 7 and 8

On pastures that are completely prescribed burned
each year. :

The 8 pastures to be useéd in this study were located, and
the burning treatments assigned later at random,

Six one-fourth acre square enclosures will'be placed at
random in each of the pastures (exclusive of swamps) and
staked. Other plots will be paired with each of these and
fenced, making a total of six unfenced and six fenced en-
closures in each pasture. In the pastures where one-half
and one-third is prescribed burned each year distribute the
plots equally over the portions burned at different times.

In each unfenced and fenced area  will be placed at random
two permanent plots 6.6 x 6.6 feet in size (border strip
within each unfenced or fenced enclosure of 19.8 feet) on
which the following measurements will be made each fall:
(The initial measurements should be made before any pre-
scribed burning is done.)

‘a. Foliar density and composition of herbaceous plants

on the plots will be estimated and height measurements
taken. :

b. Foliar density and composition of shrubby plants on
the plots will be estimated and height measurements
taken. .

c. Degree of utilization will be estimated.

A larger permanent-plot, 66 x 6.6 feet, will be placed across
each of the 6.6 x 6.6 feet plots on which seedlings and young
trees will be counted, classified into height groups, and
measured, The groups are O — 1', 1'=='4', L' - 8!, and 8' — 127,
If the trees are above 12! in height they will be classified in-
to diameter groups d.b.h. The groups are O - 3", 3" — 6",

6" — gn, gu — 12n, and 12" — up.-

In the fall before any treatments are started, 300 temporary
plots, each 6,6 x 6.6 feet in size, will be placed accord-
ing to a randomized block system in each of the pastures and
the seedlings and trees will be counted, classified into
height groups, and ‘measured. The groups are O — 1', 1' - 4!,
Lt - 8', and 8' — 12!'. If the trees are above 12 in height,
they will be classified ‘into diameter groups d.b.h.  The
groups: are 5 = 3n, L= 6n’ én'_ L 9" — 12", and 12" — up.
These measurements should be made in the fall about every
three years.
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7.

9.

10.

11.

12.

Two permanent photo stations will be located in each of
the pastures, one from a corner of a staked enclosyre
and the other from a similar position in the paired and
fenced enclosure. Pictures should be taken here before
any prescribed burning is done and thereafter as often
as needed to show results.

The prescribed burning will be done in late December or
early January, under conditions that will do as little
damage to the trees as ean be expected. In the pastures
where one-half and one-third is burned each year, the
pastures will be divided into equal portions and definite
areas burned. Experimentally, this will be an advantage
because all ages of stands will likely be burned, thus
making it possible to study the effects of different fre-
quencies of burning on differert ages of trees. In actual
practice probably it would be advisable to spot burn, and -
get only those areas where the trees are as much as 12 feet
highe

Observations of grazing habits and samples for chemical anal-
ysis will be made by-weekly when the animals are in the pas-
tures, as follows. ‘

a. Where the animals tend to do most of their grazing.
b. Species and portions of plants grazed.

¢. During each observation period collect a sample of forage.
representative of cattle diet, composite these by pas- b
ture treatments for the full season, and make chemical
analysis of the forage.

On two of the staked 6.6 x 6.6 feet plots under each condition
take plant development measurements every two weeks throughout
the year. . « e

Every animal will be weighed individually at the beginning of
the experiment and at 28-day intervals thereafter. "The initial
weights will be the average of weights taken on three consecu-
tive days before starting any treatments. (this weight.will be
the one used in dividing the animals at the start of the ex-

* periment). The animals will be graded both before dividing

into ‘groups and at the end of the grazing season.
To begin the experiment, a mineral mixture consisting of equal

parts of salt, limestone, and bonemeal will always be avail-
able to each herd.
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13. Soil samples will be taken for chemical and physical
analysis representing each condition of gra21ng and
burning, as follows: i

as

b

Take two borings O - 3" and four 3" - 10" from
each half of each unfenced and fenced enclosure,

Comp051te all the O - 3" borings from the east

side of the unfenced enclosures, and all those |
from the west side in each pasture to make two

samples at this depth for the unfenced enclosures.

Do same for fenced enclosures, to make a total of

four O - 3" samples at this depth from each pas-

ture.

Repeat for 3" - 10" depth.. These'samples

should be taken before any treatments are started.
and as often thereafter as needed to show results.

Comparisons to be made.

The different systems of .management to be compared are
as follows:

iy
24
3.
L.

Areas
Areas
Areas
Areas
Areas
Areas
Areas

Areas

profected from prescribed fires and ungrazed,
protected from preséribed fireés and grazed.
burngd every two years and ungraied.

burﬁed every two years and grazed.

burned every three years and ungrazed.’
burned every three years and grazed.

burned every year and ungrazed.

burned every year and grazed.

In evaluating these treatments, conslderatlon w1ll be .
.given to the following:

1.

Rl

Changes in composition, yield, and nutritional
qualities of forage. ;

Numbers. of tree éeedlings killed and effect on
growth of older trees.

Beneficial or detrimental effects on soils.

Cattle gains and condition under each of the four
sets of grazing conditions,

Returns from different management systems.
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Research Asggéts

1. Even though a cattle program consisting of using breeding
" cows and either producing calves that can be marketed at

weaning age or feeder animals appears best suited for this
area, steers will be used in this experiment because they
are less trouble to handle, and since they are in the grow-
ing stage, the amount of gains they make is probably the
best index of the comparative value of the forage in pro-
ducing beef.

2. The experimental set-up will not provide answers to many of
the questions asked about prescribed burning. For example,
it will not answer the question concerned with the season
to prescribe burn to obtain the best forage and cattle
gains. Some observations made last winter indicate that
it might be possible to prescribe burn in early fall and
have good early winter grazing. This important phase of
prescribed burning must wait for later consideration,

3. Because of the question concerning the amount of good
breeding desirable in animals run primarily on forest
range it will be well to have about an equal number of
crosses .and good grade steers in each pasture. The gains
of these different grade animals can then be compared.

Duration i
The treatments should'be continued for at least nine years. All

portions of the pastures will then have been burned over at least three
times.

PREPARATION OF REPORTS

Each year-a progress report presenting data collected on the pro-
Ject up until about October 15, will be completed about the first of
December. In so far as possible the data shall be kept compiled through-
out the year. -

After the major experiments have been going three full years prog-
ress reports presenting practical information, useful to farmers, will
be prepared for publication. Sufficient useful information should be
available after this time to. prepare bulletins on the following,

1. Comparative value of four different management systems
in wintering beef cattle:run primarily on forest range.

2. Extent of breeding quality desirable in bcof cattle herds
run primarily on forest range.
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3. Comparative value of ‘fire exclusion and of prescribed
burning one—half one-third, and all of the forest range
each year. ’ .

. Reports will be prépared by representatives of the different co-
operating agencies, and so far as possible all phases of the studies,
including animal, forage and trees, will be presented,together.

Technical papers deallng with individual aspects of the investi-
gations also will be prepared for scientific journals. These will be
prepared as rapidly as material becomes available. .

Short articles presénting practical information will be prepared
occasionally for livestock Jjournals.

RESPONSIBILITY

Technical supervision of the project will be under B. L. Southwell
for Animal Husbandry phases, and H. H. Biswell for forage and forestry
phases. The field and laboratory work will be under the immediate direc-
tion of Animal Husbandry, Forestry and Chemistry Technicians. The Animal
Husbandry Technician will be living on the experimental tract and will
care for the structural plant and equipment and act as general superinten-—
dent on the area. ’

STUDIES OF HIGH PRIORITY TO BE UNDERTAKEN LATER

As the subprojects outlined are well undérway, others will be plan-
ned and work started. Some of the problems of hlgh priority to be under-
taken later are as follows:

1. To determine the best season to prescribe burn to improve
the forage for grazing.

2. To determine the effect of different degrees of grazing on
forage and on tree stands.

3. To study the kinds and extent of miﬁeral'deficiencies and
ways and values of correcting them. !

4. To study ‘the Kinds of p01sonous plants, their dlstrlbutlon,

abundance, poisonous properties, and the most practlcal solu-
tion to thls problem. "
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