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ANNUAL PROGRESS REPORT
NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION PROJECTS

PROJECT: (Fund, number, and title): SH6-A1 17 AND S10 = THE DEVELOPMENT OF BEEF

CATTLE ESPECIALLY ADAPTED 70 THE COASTAL PLAIN REGION oF NORTH CARGLINA
DEPARTMENTS AND COOPERATING AGENCIES: Bureau of Znimal Industry

PERSONNEL: H, A. Stewart and E, U, Dillard

NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential information
should be so marked):

Brahmen-flereford end Africsnder Hereford-ingus breeding groups were continued
&s previously. The Brahmen crossbred bull used in 1952 failed to settle amy cows
end thus the calves produced by Brehmen crossbred femsles were sired by bulls of
other breeding. Six of thirteem Africander cows calved snd eix Brehmen-Hereford Py
calves were produced by grade Hereford cows. A different polled Brehmen-fereford
bull was used in 1983 and another (1952 czlf) has been selected for use in 1954. Two
Africenderw-ingus-Hereford bulls are on "rate of gain® test st Raleigh. The mesn 182
day weight of the various groups of calvee were ag follows: Africander crosses 372
pounds, Brahmen 334 pounde end Grede Hereford 291 pounds, As yearlings the mesa
weight of the B: crossbreds wae 32 pounds more them that of the Grade Herefords.

The Romo Sinueno-Hereford group i being reproduced at Releigh and one heifer
and two bull calvee were produced in 1953. One bull had imperfect genitel develop- |
ment end was slsughtered. The other is on "rate of gain® test. The first Fp
femeles are to calve in 1954.

APPLICATION OF FINDINGS (expressed in terms of measurable public benefits if and
when Justified):

Lack of sufficient numbers to allow for selection within breeding groups mokes
it impossible at present to assess the value of these crossbred groupe 'for replacing
other breeds,

WORK PLANNED FOR NEXT YEAR:

At the Frying Pam Experimental Renge the production of Brahmen-Hereford, ifricender
Hereford-ingus end grade Hereford cattle will be continued, Romo Sinusno-Herefords will
PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEAR:(be produced at Raleigh.

"Research work with Crossbred Brahmen cattle at the North Carolina Txperiment
Station." The imericen Brehmem 4(10): 7-10. 1953,

Prepared by Approved

(Director).
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No. of cows bred 25 16

No. of cows
ealving

No., of live calves 12 7

4 Celf crop 1952 48 P77

% Calf erop 1951 55

 Av. birth weight 67.5 70.5 60.

NORTH CAROLINA AGRICULTURAL EXPERIMEIT STATION
1953 ANNUAL PROGRESS REPORT, NON-FEDERAL PROJECTS
(Four copies to be sent to Director's Office)

PROJECT: (Fund, number, and title): State 46~A117 The Developument of Beef
Cattle Especially edepted to the Coastal Flains Region of North Carclina end
Similar Areas.

Departments and Cooperating Agenciess .Animal Industry

Personnel: H. A. Stewart, E. U. Dillerd, E. H. Hostetler

NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidential informstion
should be so marked)s Grade Hereford, Brshman x Hereford crossbred, Africencer
Angus Hereford F,_, and Brahman x Hereford F_ calves were produced on the Coastel
Pleins Forest rag.ge. Grade Hereford cows p;oducing either grude Hereford or
Brahmen x Hereford crossbred celves have not produced as many, or weuned &s

heavy, calves as elther the Brahman x Hereford or Africander x Hereford crossbred
COVSe

1952 Cealving Performance by Breeding of Calves
Breeding of calves Produced

Grade Brahmen x Brehamsn x Africander Angus

Hereford Hereford Fl Hereford Fz Hereford F2

i3
12 8

PBRGE B
-3

Lv, welght et € mos.
1952 calves 226 294 325 321
286

1951 celves 222

323 300

5e

Three of the Romo-Sinuano x Hereford crossbred femules procduce F_ calves
in the spring of 1952, at Ruleigh. One calved to & Hereford bull in * Lugust.
One wes & 3 year old, the others 2 yesrs. All calves are heifers. %The 182 day
weights of these celves are 421, 382, 385 and 391 pounds.

These cattle are the most doeile cattle on the farm. They do not become
excited vhen cornered. They lack in thickness and compactness.

APPLICATION OF FINDINGS (expressed in terms of measursble public benefits if

anc vhen justified)s The celf reising performeance of Brahman x Hereford
croesbred femeles under adverse conditions merits recommendetion under certain
conditions of menagement.
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6. VORK PLANNED FOR NEXT YEAR: Inter se matings will be continued within esch
of the three groups: Brahmen-Hereford; £fricender-Hereford-ingus; &nd, Romo-
Sinueno-Hereford. Selections within these groups will be based on reproductive
performence, rate of gain end carcess quality.

7. PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING THE YEARs
A summery on Crossbreeding with Brashmen cattle is being prepared by
Dr. E. J. Warwick,8-10 Regionel Coordinator,from dete pooled from seversal
Soutiern states,
A report on North Carolina work is enticipated this year.

"Beef Cattle Breeding Resesrch in North Cerolina®
N, C. Expte. Station Quarterly

Research and Farming

8, Prepared bya]% / W Approved

Date ,44/4/ 27,7943 __Date

(Director)
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ANNUAL RErORT, COOPERATIVE REGIONAL PROJECTS
Provided for Under Sections 9b3, 10b, and 11,
Research and Marketing Lect
February 1, 1953
PROJECT =

5-10 -- The Improvement of Beef Cattle for the Southern Region Through
Breeding Methods.

CUOPERATING AGENCIES AND PRINCIPAL LEADERS:

The following agencies and state experiment stations are cooperating
in this projeet with the personnel listed comprising the Technical Committec:

Bureau of Animal Industry, USDA R, T. Clark, E, J. Warwick

slabama Keith E. Gregory
Arkansas Warren Gifford
Florida Marvin Koger

Georgia B. L. Southwell, Walter Neville
Louisiana Richard A, Damon, Jr,
Maryland J. E. Foster
Mississippi T. B. Patterson
North Carolina H. A, Stewart

South Carolina E. G. Godbey
Tennessee C. S. Hobbs

Texas B. L. Warwick
Virginia C. M, Kincaid

Administrative Advisor - R, E. Patterson, Texas
NATURE OF WORK, AND PRINCIPAL RESUITS OF THE YEAR:

The work at the various cooperating stations has in general progressed
according to plan, FProject revisions or additions have been made or are under
consideration at the Georgia, Florida, and Louisiana state stations and at
the Jeanerette, Louisiana and Brooksville, Florida federal stations, There
are now eleven state experiment stations and three Bureau of Animal Industry
field stations (each of these operated cooperatively with the state expe riment
station in which located) actively working on the project. As of July 1, 1952
there was a total of 3,296 breeding females two years old or over being used
in the project., During the 1951-52 feeding season, 526 bulls, 285 steers,
and L6l heifers, were performance tested under feedlot conditions, About
one-fourth of these were fed individually with the remainder being fed in groups

Additions to facilities during the year include the purchase by the
Arkansas station of 3100 acres of land primarily for use on this project.
Construction of necessary buildings and corrals for handling the cattle on
this tract is now nearing completion, The Alabama station has continued to
develop land, and land is being cleared for additional pastures at the
Iouisiana station at Baton Rouge. Several of the stations are now stocked
to approximately the capacity of existing facilities, while others could use
additional cattle. During the year 80 head of purebred Brahman, Hereford 'S
and Aberdeen-Angus females were purchased to replace grade animals in the
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Louisiana project, and 80 head of purebred females were purchased by the
Tennessee station. Other purchases included 17 head of Shorthorn females by
the Alabama station, 10 head of Polled Hereford females by the Georgia station,
and 2l head of Hereford heifers by the Brooksville, Florida station., About

LO purebred females were transferred from the Virginia College of Agriculture
to the Front Royal, Virginia station, and the Arkansas station received §5
outstdnding Hereford females and a bull as a gift., Santa Gertrudis females
have been secured on loan by the Texas station and the Brooksville , Florida
station,

A problem not considered important at the time this project was started
is that of dwarfism, Animals obtained for use in this project at several
stations have produced dwarf calves, and it is not clear as yet how much this
occurrence may interfere with contemplated research and whether side projects
may have to be started to study dwarfism itself,

As has been pointed out in previous reports, this project has purposely
been kept broad since it is felt that the greatest present need is for a
knowledge of basic factors involved in beef cattle breeding, The work includes
four general phases with most cattle involved contributing to more than one
phase, The following summarization gives the situation and progress by phases:

4. Development of Measurement Methods and Selection Criteria,

Rather detailed production records are being kept at all stations
including birth weights, weaning weights, and type and condition scores
at weaning on all calves dropped., Some animals are being slaughtered at
weaning while others are performance tested in the feedlot. Growth records
are kept of all replacement animals and some test animals on pasture, A
sufficient volume of information has now accumulated to permit worthwhile
analyses of data to determine the influence of certain biological and
environmental factors on performance under Southern conditions and to
determine the interrelationships of the various characters of productive
importance., Preliminary analyses of Georgia, Tennessee , and Arkansas
data indicate that bull calves and steer calves tend to be heavier at
weaning time than heifers but that the amount of the difference varies
from herd to herd and from time to time with some evidence that breeds
may differ in the degree of sexual dimorphism. In all data thus far
studied, the weaning weights of cows increase with age until maturity
is reached at about six to eight years, The magnitude of these changes
also seems to vary from herd to herd. Preliminary analysis of data
indicates that the repeatability of weaning weights of calves from the
same cow is usually in the range of .4 to .5, thus being high enough to
permit fairly early culling of cows.

The Arkansas, Virginia, and Tennessee stations have been making
detailed body measurements at various ages and these are now being analyzed
to study their relationship to type scores and their interrelationships
at different ages,

Considerable study has been made of the environmental factors affecting
feedlot gains of animals on test, Within the limits of the animals in-
cluded in the tests, age, initial weights and type scores , and age of dam
have had little influence on subsequent feed-lot gains. Sex differences
in feed-lot gains have been pronounced with bulls outgaining steers and
steers in turn outgaining heifers,
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Further analysis of data from individually self-fed bull and steer
calves at the Virginia station indicetes that feed consumption is closely
related to body size while rate of gain is almost independent of size.

Thus, differences in rate of gain were highly related to efficiency of gain,

The carcasses of animals slaughtered are being evaluated as well as
facilities permit. At some stations this is limited to securing carcass
grades and weights in commercial packing plants., The Texas station has
been securing detailed carcass information on a sample of each steer-
progeny group including grades, weights, weights of the various wholesale
cuts, and proportion of bone, lean, and fat in each cut as determined by
mechanical separation, This information is being used to evaluate
breeding groups.

Work at the Tennessee station on the relationship between level of
nutrition and type score has been continued and indicates that animals
in better condition tend to receive the higher scores, Analysis of
Arkansas data indicated that age had an important bearing on apparent type.

The Maryland station continued studies of early weaning of calves
and has shown it is possible to raise beef calves with good growth rates
when weaned as early as 90 days of age, This work will be carried on to
‘determine if it is possible to evaluate growth rates at earlier ages
than have heretofore seemed feasible,

In a search for new techniques which might be useful in predicting
future performance, the Texas station has studied various blood constituents
in relation to gaining ability. Serum protein bound iodine seems to be
more closely related to ability to gain than any substance studied thus far.
Results to date indicate that animals with an optimum blood serum level of
this material gain more rapidly than those which are either high or low,

B. Assessment of the Productive Value of Cattle from Various Sources
and of Different Breeds or Types,

As data accumulates great variability between individuals within
breeds continues to be observed, Figures from the stations where two or
more of the British breeds of cattle have been compared make it doubtful
that there are consistent over-all breed differences in ability to raise
heavy calves or to make rapid or economic gains in the feedlot,

Breeders speak of various "strains" of beef cattle and at the time
this project was started, it was hoped that sampling of the various British
breeds might lead to the identification of strains and/or herds in which
the animals were uniformly highly productive, In practice, few genetically
distinct strains are found and individual variation often overshadows
strain differences even if they exist, Sampling of these breeds should
contirue, however,

The North Carolina, South Carolina, Florida, Georgia, Louisiana and
Texas stations are carrying on studies involving the crossing of the
Brahman breed with British types, Brahman bulls bred to British type cows
have produced calves averaging approximately 30 pounds heavier at weaning
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than those from purebred or grade British types, and calves out of Brahman
crossbred cows showed considerable advantage in weaning weight over those
of British type cows at the Georgia station. Although not emough data is
avajlable to be at all conclusive, the calves produced at the South
Carolina station by crossing two British breeds have continued to compare
favorably with the Brahman crossbreds.

The Romo Sinuano crossbred females produced at the North Carolina
station by shipping in semen from Colombia, South America have been bred
and will calve for the first or second time during 1953, To date they
have been growthy cattle and their maternal abilities will be studied
with interest,

C. Comparisons of Different Breeding Systems,

aside from the crossbreeding studies referred to above, little data
is available as yet due to the slow reproductive rates of cattle,

At the Front Royal, Virginia station two lines of Shorthorn cattle
are being compared with similar outbred groups, and a line of Herefords and
one of Angus are being set up for similar comparisons, At the Tennessee
station l inbred lines are being formed so that they and their crosses may
be compared with conventionally bred animals, The South Carolina study
referred to above provides some information on crossbreeding between the
British breeds of cattle, and the Louisiana project will provide data on
the pre- and post-weaning performance of purebred and crossbred British
types as well as animals produced by crossing with the Brahman breed,

In other herds the principal genetic tool being used to date is mass
selection for performance based on records taken, Inbreeding and cross-
breeding studies are contemplated at several stations as numbers permit
and as animals are developed whose quality would indicate that they would
be desirable foundation material,

D, Estimating the Heritability of Characters of Productive Importance in
Beef Cattle,

Tests conducted at three locations in Texas and on a smaller scale at
the Alabama and Virginia stations with bulls assembled from different herds
either by purchase or loan arrangement continue to show rather large
differences between individuals and between sire progeny groups, thus
suggesting a high heritability for rate of gain, Studies at the Virginia
station in which high and low gaining bulls have been bred to randomly
selected groups of cows with the resulting steer progenies fed out, have
for the past three years tended to indicate only a moderate heritability for
this character with the data for the three years averaging between 25 and
30 percent, The Virginia work is being continued, and progenies of high,
medium, and low gaining bulls are being fed during the current year at the
Texas station so more data will be available on this point,

Within the next few years much better heritability studies than now
possible will be made as data accumulates,
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APTLICATION OF RESULTS AND BENEFITS REALIZED:

As pointed out in previous reports, when work is being done with a species
which reproduces as slowly as beef cattle, it is guestionable how rapidly
research results can or should be applied to the industry in general,

Purebred and commercial cattlemen have shown a great deal of interest in
this project as indicated by their attendance at field days devoted entirely
to the presentation of results from various state projects, by correspondence,
and by personal conversation, During the year an article on the Regional
Project was prepared at the request of the editor of the Southern Livestock
Journal and appeared in that publication, Numerous other magazine and news-
paper stories have appeared in print at the various state stations, In Virginia
representatives of one of the state breed associations approached experiment
station personnel for assistance in setting up a performance testing program
with their members,

These miscellaneous items of information indicate that the industry is
willing and anxious to apply research findings as soon as they are available,

WORK PIANNED FOR NEXT YEAR:

In general, it is planned to continue the program essentially as now
carried on, During the next year the Arkansas station plans to reactivate
their studies of milk production which were interrupted by having to change
locations during the past year. The program of the Jeanerette, Louisiana
station is being revised and the Georgia station is contemplating a study in
which groups of Polled Hereford cattle will be selected solely for a single
character to see if there is indirect selection for others,

No stations in the region have as yet set up special projects to s tudy
dwarfism, but this may be necessary if it continues to increase in frequency.

PUBLICATIONS ISSUED OR MANUSCRIPTS PREPARED DURING YEAR:

Arkansas Brown, C. J., Going Ahead at University of Arkansas,
Hereford Jour, July 1952, p. 272.

Gifford, Warren, et al, Record of Performance Tests for
Beef Cattle in Breeding Herds., I, Milk
Production, II, Milk Production and Subsequent
Growth in Calves, Ark, Agr, Exp, Sta, Bul, 531.
(in press)

Georgia Southwell, B. L., and E. J., Warwick, Factors Influencing
Weaning Weights and Subsequent Feed Lot Gains
of Polled Hereford Calves, Proc, Assn. South.

Agr, Workers L9: 56, 1952, (abstract)

Maryland Buric, J., W, W, Green, and J, E, Foster, Early Weaning
of Beef Calves for Earlier Evaluation of Rate
and Economy of Gain. Jour, An, Sci, 11(4):
737-738, 1952, (abstract
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dorth Carolina Stewart, H. s, Breeding Productive Beef Cattle.
North Carolina hgr, [xp. Sta, Rpt. No, 15,
1952,

Texas ‘unkel, 4, U,, R, W. Colby, and C. M., Lyman, & Study
of the Protein-Bound Iodine in the Prediction
of Rate of Gain in Immature Beef Cattle.
Jour. An, Sci. 11(L): 7L2, 1952, (abstract)

Kunkel, H, 0,, R, W, Colby, and C. M., Lyman. The
Kelation of Serum Protein-Bound Iodine Levels
to Rates of Gain in Beef Cattle. Jour, an.
Sci, (has been accepted for publication and
is in press.)

Burns, X, H., R, W, Colby, P, Gougler, and H. U, funkel,
Notes on the Correlation Between Serum Protein-
Bound Iodine Levels and Metabolic Rates in
Immature Beef Cattle. Am, Jour, Physiol.
(has been accepted for publication and is in
press, )

.irginia Kincaid, C, M, Repeatability of Feeder and Slaughter
Grades of Beef Cattle, “roc, assn, Scuth,

ngr, Workers L49:57, 1952, (abstract)

Kincid, C, M,, R. C. Carter, J. S. Copenhaver,
Heritability of Rate of Gain from Progeny
Tests with Beef Cattle. Jour, an, Sci, 11(L):
741, 1952, (abstract)

+.PPROVED ¢

Chairman, Technical Committee Regional administrative Advisor
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July 21, 1952
Stillwater, Okle.

Horth Cerolina

Report by H. A. Stewart

Objectives for the yesr:

To compare groups of cattle from different topervsses on grade Hereford
cows end Fp generations from them for thelr sdaptability under Cozstal
Pleins conditions.

To esteblish breeding groups of cettle from toperosses to grade Hereford
and Angus covs.

To obtain informstion on the feedlot performance of purebred Hereford,
Angue end Shorthorn bulls and helfers and on prospective Brahmen-Hereford
Fy and Africander-Hereford !’2 herd bulls,

To further assess the Romo Sinuano breeding introduced in 1948 and 1949.

To continue the study of totsl performance of the progeny of bulls used
in the same herd the same year.

Erogrese mede
Calving performence at Frying Pan Range
Breed of dem % wiohs lipdel B vl $ mortval 1901 saived
Grade Hereford 48.8 46.3 55 260
Fricander-Hereford Fy 6l5 53.8 82 308
Brehuan-fiereford Fy 66,7 _61.9 50 325
A1l cows 56.0. 52.0

One polled Brahmen-flereford Fy and 2 Africander Hereford Fz bulls were
fed with the purebred bulls at Releigh. Performance of these bulls was
below that of bulle of the seme breeding fed in previous years due to
treatment previous to feeding period.

Herde or breeding groups maintained from crosses
Brehmen Hereford 28 Fy & Fp females 1 P, & 1 F3 polled bulle
Africander-Hereford-ingus 13 Fy & Fp femeles 1 Fp bull

1 Africsnder-Angus polled bull
Romo Sinueno-Hereford 5 Fy femsles 3 bulls

Fifteen bulls and 13 heifers vere fed 168 and 233 days respectively for
information on postweaning rste of gain. 4 comparison of the progeny of

S¢L AT



2 Hereford bulls showed en average difference of 22 pounds per bull calf
end 18 pounds per heifer during the feeding periods.

Three of the Romo Sinusmo x Hereford crossbred femsles celved in the spring
of 1952, One was & 3 year old the others 2 years. All had heifer calves.
The welghts on the 2 celves that have resched 6 months old are 435 end 385
pomds. The 3 year old cow welghs 1380 and the 2 year olds average about
1000 pounds, The 2 year old bulls weigh from 1100 to over 1400 pounds.
These cattle are the most docile cattle te hamdle that we have seen. They
do not become excited when cornmered. Unbroken calves ezn be haltered and
meagured with no jumping end kicking.

fvidence as indicated by the meean performence of bull progenies as well as a
rather complete analysls of some date show differences between bulls used
rendomly on cows in the seme herd the same year. This evidemee points toward
possible bull differences in progeny geins during the suckling period as well
as during the post wesning feeding period. These sire effects are continued
into the offspring of this gemeration where cslf weaned weights appear to re-
flect the sirve differences between progeny groups of cowe.

In an attempt to determine & more effective progrem of selection in large
snimals an snalysis was made on & group of sheep date, This snalysis included
ostimates of heritability s well as genetlc correlations between the economic
traits considered, From the findings of this study, as well as findings

from similar studies in ewine smd in comn, it is spparent that negative
genetic relationshipe are to be expected in beef catile breeding.

Estimetes of the Genetic Correlstions for Five Traits in Sheep

120-day Type of Fleece Mature
Weight Birth Welght Veight
Birth Weight 1.363 191 183 1.028
545 % 100 * 100 * 100 #
120~dsy Weight - 476 -+ 360 « 504
100 # 100 * 100 #
Type of Birth -2 304 -.875
197 * 197 *
Fleece Welght o ~.360
197 #

# Indicates the minimum degrees of freedom for any component
used in the calculstlon of the correlation.

Pate thet will fit into studies such &s this is very difficult to find amd
expensive to gather. All contributions to totsl performence must be measured.
Cow performsnce date must be readily associzted with the heifer, steer or
bull performance of her progeny. Assessment should be mede of the sdequacy
records now collected. This pointe up the necessity of an adequate and com—
plete record keeping system thet will endure through the yezrs if such
studies are to be made on date now being collected.



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
1952 ANNUAL PROGRESS REPORT, NON-FEDERAL PROJECTS
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1. PROJECT: (Fund number, and title): 846 a1 17 W 8-10

2. Departments and Cooperating Agencies

W

Fersonnel: H.4, Btowvart, B0, Diliard, B4, Hostetler

4. NATURE OF RESEARCH AND PRINCIPAL RESULTS OF THE YEAR (Confidentisl information
should be so marked): Brehmss-lereford grossbred calves were produced in
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Herafords, The alertoess «nd nervous tecperssest of tuess osttle are esouvsioslily
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The Development of Beef Cattle Especizlly Adapted to the Coastsl Plain

Reglon of North Carolina.

The respiration rate of the Herefords sppears to be higher than that of the
crossbreds. Skin tempersture of the crossbreds appear to be higher than those
of the Herefords. Work of this nsture will continue. Later an sttempt will
be made to relate these findinge with performance in the fisld.

The following table shows the performence of the verious breeding groups
&t Frying Pan Renge on September 24, 195L.

Breeding group Percentage Weights of Cows 2-ir. old 1951
Cself Crop No. calf With Celf Helfers Czlves

Brehmen-H Fy /£ Fp 50 990 lbs. 915 lbs. 753 lbs. 325 1bs.
AfricanderHl F) / F, 82 995 lbs. 873 lbs. 725 1bs. 308 lbe
Grade Hereford 55 900 1be. 237 lbs. 728 1bs, 260 lbs.



FINAL REFORT, COMPLETED OR REVISED PROJECTS

Horth-Gerois Agricultural Experiment Station

1. Project title, number, and fund: Dtilizetion of Beeds in Forest Guu: 9
Plimai3 (Purmell) Msster Project

2. Departments and cooperating agencies: inimal Industry, ¥ C. Dept. of agr.,
Buresn of Aninsl Industzy, U.S.D.4. and U, 8, Forest Service.
3. Najor personnel: J. E. Foster, H. H. Biowell, W. 0. Shepherd, . ¥. Dillard,

Earl H. Hostetler and J. L. Rsa, Jr. 1951
4. Date begun: 1942 Date xmwized/completed: /° #his project will be dise

¥ If discontinued without completion state reasons: ( comtined but much work pow
being conducted will be continued under prejects of n more specific charzcter,
5. Estimated total cost by funds (salaries and maintenance): $125,000.00

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

The problem involved is one of determining to what extent switeh cene
& » 8nd to a certein degree other nstive forages, may be used in
the production of cattle in the Cosetel Plain area of North Caroliz.

The region in which this work is being conducted Corresponds roughly to
the Tidewater section of the Cosstal Plain. In thic ares forest range provides
about 25-30 percent of the total feed for beef cattle. HMost cattle procducers
uske some use of forest ruunge at some time during the yesr,

There are possibilities for expansion of beef eattle production in

the
Plain ares, If & satis tegrs: cattle
ST R e e

7. Major results and conclusions: (muiu with lerge lend holdings.
Most important findings to dste include the ]

(1) Total digestible mutrients in came foroge during the eorly swmer monthe hove
been found to be gulte compursble to those in other green forages commenly
used by cattle,

Quality of forsge seems to vary with quality of site upon which it is growm.

3) Cane is portlcularly subject to demuge from overuse during the summer.
Vinter grazing seems to have very litile effeet upon csme stond or vigor.
The subsequent stend end vigor of the cane may be seriously affected before
changes im body weight ave noticeable in eattle grazing the cune.

(6) Creep feeding on high quality cene range is of doubtful valus, however, its
possibilities on poor quslity renge have not been studied.

(7) Some type of concentrats supplement is required for beef cattle greszing
winter range. FProtein supplement seems sdventogeous though the amount snd
kind of suprlement deserves further study.

(8) Minerzl deficiencies probably exist on some of the poorer sites, but further
study is needed on this question,

(9) Cane furnished sdequate forage for breeding cows from sbout Moy 1 to
Japuoxy 1 without additional supplements other then minerals. -

(20) Growth of forage occurs during & reletively short period in the spring end
early sumer - very little regrowth occurs vhen folisge is removed after
active grovth stoge.

(over)

*Two copies to be sent to the Office of Experiment Stations.



8. Practical espplications and public benefits achieved or in prospect:
First of all the mvestigations _to date have served to focus at‘tention upon

ﬁinmtfmomomom huh-n z 23
muot-mmmmmmmwowuumtmmw
the mupﬁbm ty of the m to demege by over-use at certain

’ap :roar. high veriebility unyng capeeity by Ay P
ud throughout the area m shown an incressed interest in cattle pro-
duction as:a:result of publiched informetion. More attention is being given to
the quality of the cattle grown in the arees., As more answers are found to the
meny probleme yet present the economy of the whole arez will be bettered by the
extension of cattle production, to larger holdlngs.

bl ilBeg ioms T, B, Foster
194ita: mzmm;mwuzmrmwmn the Coestel Plrin of Borth
Garvolione N. Co Agre Expe Stas Bul.334
M' He Bey Jo E, Fosler smd B, L. Southwell
1944» Orazing in Cutover Plue Forests of the Scuthesst. Jour.of Forestry.Vol.i2, Ho.J
M. R, K., Gm. Ko Hoy Foster, J, L., end Bogpess, T. & Jdre
1945, Rative Forage Plents. H. C. Agr. Fxp. 8to. m. Boe 353.
Biswell, #. H., snd Foster, J. Ee
© 1946 Btock-Poisoning Plante of North Carolina(Revised) . BoCobgroPxp.Bta, Bul. Ho.342
Biswell, H. He, snd Poster, J, B
1947, Is Rotational Grssing on Retive Bange Practical? B, (. igreExp.dta. Bul. Ho. 3160.
nﬂm Bs Be .
1945 m«muuv of Beeds by Beaf Catile. l. Gy Gtate College.
Thesis lor untbr'- domo {Unaubll Ded) . ‘
Gw). R, $. and H, H, BL |
1945, Better Msnegement on mm Coustal Forsst Bunges. Fovest M@o \
uls.b.‘-l nM?. ¥ |
!”W' :l Ee
1944e Wo sdventege to Potctiomsl Greming on Reeds? Fessarch end anial.
Sixty-seventh Anmunl Beporte
Postor, ‘0 By Bievell, H, He, ond Hoztotler, B He
1945, Comprrisom of Different Amounts of Protein Eugplements lor Hintering Beef Cows
on Forest Bonge in the Southesstern Contal Plain. Jours of fnlsal Sel.,g.4t 194
rﬁﬂw. Je Eay n’-m, H. He, end Hostetler; E. He |
1946, Cresing end Creep Feeding Cslves on Hutive W
H, C. hgrae !x]io 5“.. Bul, Hoe 35’ l
Lindshl, Iven, Devie, R. E., snd Shepheyd, W, Qe
1949, The ippllestion of the Totul svaellisble Mﬁmh Hethod %o the Study of
Carbohydrate Resexves of fwiteh Cene (drundinerie Fecis) Plea Fhyslology,
Zdy (2’! 2’5"‘2940

Director
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6. THE PROBLEM (Briefly restate its nature, importance, and economic

S1Epi15°Eacka thut the common British bresds of csttle do not perfora s
satisfactorily s2 Brohesns or some other breeds in tropic:l cor sub-
tropicel elimstss. Crosses of common beel breeds with either the
Brehuan or the ifricender perform better ip such climetss then do
British broeds.

Reed grezing in Fastern North Caroline 1g potentially importent for
besf production. It is desirsble, therefore, to know whot kind of cattle
will be most productive in the eres and in perticmisr vhether cattle caryy-
ing Brshwen, Africsnder or other breeding will enjoy the seme sdwintsge
demonstrated in siightly more extreme(troplesl) climetes. If they are
better by evem s porticn of the umount by which they excel the British
breeds in some portions of the Unlted Stsetes, their use in the sres
would be of tremendous economic imporience.

7. ABSTRACT MAJOR RESULTS AND CONCLUSIONS:
an be required to complete this work. Besults to
date do mot justify conclusions. 4

(Over)
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Groupe at the Horth Carolins Experiment Stetiom.
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A.nmmvmm PRIBECIPAL FESULYS OF THE Y282 (fenfidentisl Iuformsticen
ehould be 2o mwrked)y

Produstion of grade Hereford ead Brahmo-ereford P, oslves contioved,
loter se metinge vere made within Brehean-Hereford sfrieander-Hareford
ercasbred groups, waing yearling bulls. Flve Brohsen-Hereford P, adu
Afriecnder-Hevelord Fy oslves were produced, The 39 grade Horoffra cove
artificially with Romo-finusno semen produced 19 ulmn otﬁiﬁmm =nd
5 heifers survied, A red ifricender-ingus line Wll from the Jennerette
Loulsisns stadion wes obitsined for wee im 1951, ALl prospesive Bull calves
weve vinter fod for information on yute of gaim.

The fourth trial compering grade Herefords, Brahmsn-Herefords and ifriéanders
Herefords wvae eonpleted, The Brahuen-Hereford group speinm galned nmoet of flelente
1y end hed e higher drecsing perventage them the others. For the flret time
grede Horeford caives outgaised the Brehumn-Herveford group. Aversge carcass
grades were Medium Good, High Commereisl snd Nedium Commercisl Tor the grode
Hereford, Brahmen-Heveford snd Africander-Hereford vespeetlvely,
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Prosent findings do not justify recomnendatisne.
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Gontinustion of grude Hereford, Srshien-Nersford, slricender-flereford
groups,  Production of Feme-iimusmo-Hereford Wy calves.

7. PUBLICATIONS IO URD OR HARUBCHRIFTE FREFARED DURIRG THE YEARs
Progress Report 4 - indsal Hurbondry feries 1. Suwmery of the Peyfovuunce
of ifvicender<Bereford, Brehmen-Hereford and Grade Hevelord Groups

st the Horth Cereline MExperiment Etstion.
H., A« Stowart sad B, U, (dllsyd
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6 October 1949

LMIORARDW TO PROFESSOR HOSTETLER:
Reference is made to Mr. E. C. Elting's letter of September 23, 1949.

The "First Supplement to the Project Analysis end Working Plans for
Studies in the Coestsl Plain of North Carolina, Second Revision, M:rch 1945"
prepared in October 1947 gives the status of 211 work under these projects
&t that time. Since then subprojects 1, 2 and 4 have been completed and the
dete is in process of being &anslyzed.

Subproject No. 3, "Logging Effects and Degree of Grazing". The re-
sults of this subproject have been summarized and progrese is being made for
publication of these results.

Subprojects Nos. 7 and 10. Field work has been completed on
these subprojects. Chemicel analysis of material gathered in these studies
is being conducted by the Buresu of Animal Industry, Washington.

Subproject No. 6, "Wintering Calves on Reeds". This subproject
has been temporerily discontinued pending development of Frying Pen Experi-
mental Renge in Tyrrell County. This project has not been known &as "Sub-
project No., 2" insofer as I em zble to determine.

Subproject No. 8, "Development of Beef Cattle Fspecizlly idapted
to the Coastal Plain Region of North Caroline" is active at the present tiue
with work being conducted et the Frying Pan Experimentsl Range in Tyrrell
County. Thig project is also known ss S46~&il7and is one of the projects
through which this station is contributing to the Regional Beef Catile projects

In addition, Subprojects 11 and 1Z are now &ctive with work being
conducted &t the Tideweter Experiment Stetion, Plymouth, N. C., &nd at the
Frying Pan Experimental Range.

We are enclosing & copy of the supplement to Project Analyeis end
Vorking Plens.

E& L0y 1&

E. U. Dillerd)
/

Enclosure=



Summary of Beef Cattle Breeding Work icconplished from
June 30, 1949 to Jamuary 1, 1950

Project 846-A117 Development of Beef Cattle Especislly idapted to the Coastal
Plains Reglon of North Carolins and Similar Aress.

1. Continuction of production of Srahman Hereford F; calves

1 PB Brahman bull 17 grade Hereford cows g; calves dropped 1949
2. Continustion of inter se matings of -
@a. Brahman x Hereford group
1 F bull 11 F; cows
4 female 3 male calves dropped
b. ifricander x Hereford group
1 Fp bull 10 ¥y cows 49 551 ealves dropped

3. Feed lot testing of '1 and F, bull ealves
3 Fp AMricander i
3 !‘2 Branmen

4e Summary of data gethered to date on performence between breeding
groups -
Hereford x Hereford
Bratman x Hereford
Africender x Hereford
in feed lot and reproductive perfommarce.

Sub-Project., Introduction of new germplasm
1  Expeet 10 — 12 calves from grade Hereford cows bred artifieially
to Romo Siruano bulls

2 TPRomo Sinuenoc x Hereford heifer dropped June 5, growing well.
Wesned at 405 1lbs. at 6 months.
Project £74-4128. The Improvement of Beef Cuttle Through Breeding Hethods.

1. 8ix purebred Hereford bull oculves messured, graded snd started on
feed triel for rate of gain end feed efficlency data.

2, Summery of date gathered on comparison of progeny of 2 Hereford bulls
used on same farm for B years.




1.

2.

3.
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HORTE CAROLIEA AGRICULTURAL ZXPERIMENT STATICON

AIUAL PROGRESS REPORT, FEDERAL-GRANT PROJECTS, 1980
(Three copies to be given to the OES examiner)

om . end title): PURNELL AN, P18«8, UTILIZATION oF
SEOCT, (R AMRGE. %, SAiumnr oF haP GATTLE ASPECIALLY ADAPTED
T0 THS COASTAL PLAIN ARRA OF NORTH GAROLINA.  (Meg. No. $=10)

DEPARTMEN TS AND COOPZRATING AGENCIES: indmsl Industry

PXRSONNEL: g, i, Stesart, F.U.Dillerd and E.H.Hoztetler

NATURE OF WORK AND PRINCIPAL RESULTS OF THE YEAR (Confidential information

should be so marked)! gevantesn grade Hereford cows bred to s Srahmen bull
6 bull end 5 belfer csives, Inter se matings were contimued with the Brabmenm

Hereford snd Afriesnderstisreford groups. The former, composed of 1 F, bull and 11 Ty
cows, produced 3 mele end 4 fewsle crives, The 1latier oomporsd of 1 “F bull sad 10
govs, produced § mnle snd 4 femule eslives. The Brahsa x Hereford crossbred eolves will
be sdded to the inter se breeding group. A study of the perforsavce of 137 culves slved
by Srehasn, Africsnder ané Here=ford bulls wep made. The ealves were dropped snd esrried

to wesning on the Hofmarm Forest aves from 1945 to 1947, The Brehusoxfereford ercssbred oo

culvee were, on the uvernge, 29 pounds heavier than the ifriesndor x Hereford crossbreds,
and 37 pounds heavier than the grade Hereford calves ab wenning time. Although no con-
slstent differsnces between these groups of cxlves sould be shown in survivel from birsh
to weening time, 21l of Srshman x Hereford erossbreds did survive to woaning, Tois i
7 per cent higher survivel than either of the other groups. Culving the previous yesr
14 pot sffect the wesned welght of the eslf, 2 100 pound ineresse in oow welght re-
sulted in on aversge inevesse of 14 pounds in the wemned meight of the ealf. .
Fifty-three grade cows were moved to Raleigh for inssaimstlon with Romo-Binpano sey °
fron Colosbiv., Thirviy-uine cows were inseminated one or more times, 1950 eslf erep
from this group wse estimeted et 16. One helfer eslf wes dropped on June § to sueh
service from 1548 shipments. 2 Fy Srehmsn x Herefopg and 1 ¥, sfricsnder x Hereford

buill eanives were fed to obtain ormstion on wc}i_-vfud lot perfermange. Steers of these
O ot 18 riis B BTNP ShrATF%  oEHL FUs 16 B B TEEOIE SP°P1E agg,“g,:l“ -
stated in dollars, bushels, or other values, where possible: “—!g-

’.

6.

7.

g,

BEREFLITS
Ho recoamendations should be mude from these findinmgs.

WORK PLANNED FOR NEXT YEAR: gy proguotion of Fy progeny froa the Brabman x
Hereford group wiil be continuved. The Inter-ge breeding groups will be con-
tinved using bulls from the 1949 colf erop on which rate of galn date has been
e:::&wd. Sumen may be laperted for Back erossing Roms Slsuano helfers to

PUBLICATIONS ISSUED CR MANUSCRIPTS PREPARED DURING THE YEAR:

doaterts Theris Thomss J, Hariowe.
Title « i Comparison Between Afriesnder-Sruhmmn and Hersford Bulls on Grade
fiereford Covs.

APPROVED: jvlﬁ ; W

Project Leader. Director.
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THE ROLS OF FOREST GRAZING IN BEsF CATTLE PRODUCTION IN

SOUTHEASTERN UNITED STATSS

WORKING PLANS FOR NEW STUDIES DURING 1948 IN THE
COASTAL PLAIN OF NORTH CAROLINA

(This is a supplement to the revised Working Plans of lMarch 1945.)

Seven major problems of forest range grazing are listed in the approved
problem analysis and working plans of June 1942, and the revision of March 1945
(page 10). Since the research program could not cover all of these at 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 cattle management
phases of "finding the most practical systems for utilizing the reed (switch
cane) forage type by beef cattle". although certain phases of this problem will
be continued, studies have progressed to the stage where considerable effort can
be shifted to other important problems. The study plans included in this supple-
ment involve two major problems included in the original problem analysis which
‘are now considered to be of primary importance, fire protection and forage

management .

PRESENT STATUS OF STUDIES OUTLINED IN THE REVISED
WORKING PLANS OF MARCH 1945

The grazing program which has been carried on in the vicinity of the old
Blackland Branch Station at Wenona will be transferred to the Tidewater Experi-
ment Station, near Plymouth, The desirability of such a move became apparent
(and was anticipated in the 1945 working plans) when the Blackland Station was
sold and replaced by the Tidewater Station in 1944. The studies now in progress
will be closed out according to schedule at the end of the 1947 grazing season.

At Hofmann Forest the need for additional research facilities and a re-
vision of the studies has become increasingly evident in recent years. Inade-
quate roads, trails and fences has made cattle management difficult and has
resulted in exorbitant losses of experimental cattle. A lack of suitable winter
pastures tends to limit the application of results of wintering studies. An
initial lack of uniformity among the "logged pastures", in both forage stand
and logging treatment, has been aggravated by repeated wild fires and overgraz-
ing to the extent that these pastures are of limited value to the study for
which they were designed. However, observations in these pastures have
emphaized the importance of fire as a problem and also as a valuable tool in
grazing and timber management. To attack some of the most important forest
grazing problems on a sound basis at Hofmann Forest will require a new set of



experimental pastures. Whether it will be most feasible to locate these
pastures at Hofmann Forest or at some more accessible area, is now under
consideration. When a decision is reached the project analysis and working
plans will be revised to incorporate results obtained to date and new studies

to be undertaken.

The subprojects outlined in the 1945 study plans are listed below and
the present status of each is indicated. All studies which are being completed
or closed out will be analyzed as soon as possible and reports prepared for
publication.

Subproject No. 1, "Effects of Heavy Grazing and Moderate Grazing on
keeds and on Cattle Gains at Wenona". This study culminates at the close of
the 1947 grazing season in November.

Subproject No. 2, "Use of Reeds in Finishing Yearling Steers". This
study, conducted at Wenona and Tidewater Station, 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 least 10 years", was closed out in 1946
after four grazing seasons when it became apparent that little additional in-
formation would be obtained by continuing it further. The pastures lacked
uniformity both as to forage and logging intensity, and the data are not con-
clusive regarding the effects of logging or degree of grazing on cattle gains.
Two wild fires in 1945 further accentuated differences among pastures and
disrupted the original design. These pastures now are useful only for studies
requiring no pasture comparisons.

The study has shown that grazing has significantly increased the
establishment, mortality and growth of pine seedlings. Some pertinent infor-
mation has also been obtained regarding the effect of fire on pond pine regene-
ration. A report on these phases is being prepared for publication.

Subproject No. 4, "lMineral 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
closed out with the calving data to be obtained in the spring of 1948. The
study failed to demonstrate a cobalt deficiency in the forage, perhaps due to
the fact that all cattle received supplements of bonemeal and cottonseed meal
which contained traces of cobalt. The study was redesigned in the fall of 1946
but it is being discontinued until better facilities for a well controlled
experiment are available.

Subproject No. 5, "Different Planes of Nutrition for Wintering Breeding
Cows on Forest Range". The sixth trial comparing three levels of protein
supplements (two, four, and six pounds per head daily) from January until April,
was completed in 1947, when this study was closed out. Results of the first
two trials, and an earlier one comparing two and four pounds of supplement, were
published in 1945. The range pastures on which these trials were conducted were
quite heterogeneous and 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 year study at Wenona. Fires in 1941 and 1943 interrupted the experiment,
but two trials were conducted during the winters of 1942-43 and 1944-L5. This
study will be continued at Tidewater Station, or elsewhere, when facilities
are available.

Subproject No. 7, "Relative Grazing Values and Nutritive Properties of
Forage". The forage sampling and chemical analyses for this study have been
completed. The data are being summarized by N. R. £llis, of the Bureau of
Animal Industry, U. S. Dept. of Agriculture., Observational data concerning
palatability, season of use, relative importance, etc., have been collected in
all of the grazing studies and will be continued in future studies.

Subproject No. 8, "Development of Beef Cattle Especially Adapted to the
Coastal Plain Region of North Carolina". This long-term project, begun in
194k, is being continued. In 1947 two-year-old heifers obtained by crossing
grade Hereford cows with Brahman and Africander bulls were bred to young bulls
of the same ancestry for the first time in this study.



Effect of Degree and Season of Defoliation on
the Productivity and Vigor of Switch Cane.

(Subproject No. 9)

Purpose:

An exploratory investigation of the response of switch cane to definite
degrees of defoliation at different seasons. The results obtained here will
be of greatest value as background information for developing improved manage-
ment methods and grazing studies involving switch cane.

Importance of Study:

The vague terms, "heavy", "moderate", and "light" have commonly been
employed to indicate intensity of utilization. To be meaningful, these terms
must be defined according to some tangible eriteria such as per cent defoli-
ation or utilization at particular seasons. The degree of defoliation that
switch cane will endure at various seasons, and still maintain its vigor and
productivity, has not been determined. Such information is needed for
intelligent management of this most important native forage species of North
Carolina's Coastal Plain region.

Switch cane forage fits well in a grazing program during one or more of
the following periods:

(1) During the spring and early summer before lespedeza
and other late pastures are producing well.

(2) During the entire summer to supplement, or replace,
farm pastures.

(3) During the fall or winter after permanent pastures
have become dormant.

These periods are included in the present investigations of arbitrary "light!"
and "heavy" rates of utilization, and also "total" defoliation, employing
hand harvesting.

Status:

The study was begun informally in 1946 and is now in the second season.
Observations thus far indicate: (a) that the bulk of the annual forage growth
on ungrazed cane occurs in May and June; (b) regrowth of foliage is slight and
new leaves are small following defoliation in July or later, and does not begin
for at least one month after defoliation: (c) growth is apparently dormant by
November; (d) light utilization, as practiced here, stimulates very little re-
growth; (e) more than one year is necessary to evaluate 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 utilization:

Continuous early (May through July), both light and heavy.
Continuous summerlong (May through November), light and heavy
Winter (Nov., - Dec.), light and heavy.

Total utilization (one time per annum) in May, July, and Sept.

(In addition to these nipe conditions, check plots with no
utilization are included for comparison.)

The degree of defoliation arbitrarily selected for "heavy" utilization
is 4O percent of the available foliage each month for both the "early" and
"summerlong" periods, and a single 100 percent defoliation in winter. The
corresponding "light" utilization rate is 15 percent each month for "summer-
long", 20 percent for "early", and 50 percent in winter. A constant percentage
was adopted as the basis of degree of utilization because no reliable infor-
mation was available to indicate the amount of initial growth to expect, and
considerable regrowth was anticipated. A single defoliation in early winter
is expected to provide an adequate, though rigorous, test of winter utilization
because growth is dormant at that time and some of the older leaves are shedding.

Location:

The study is being conducted in a uniform stand of ungrazed switch cane
Jjust 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 cane was vigorous and uniform, over-topping all brush sprouts.

Number and size of plots:

Plots representing each of the nine utilization treatments, and also an
untreated check plot, are replicated three times, making a total of 30 plots.
Each replication is grouped in a block of plots separated from the other blocks
by a distance of 70 to 80 yards. Each plot is 3.3 x 6.6 feet (1/2000-acre).

Establishment of plots:

In each block area 10 plots were selected for uniformity; then treatments
were assigned at random. The plot corners were marked by wood stakes about two
feet long, and wire was strung between the stakes to clearly delineate the
boundaries.

Brush sprouts were cut off near the ground and removed from the plots.
This procedure will be repeated at least once each year in order to minimize
possible effects of brush competition.



Harvesting procedure:

The specified percentage of foliage is plucked by hand from each indi-
vidual cane stalk. So far as possible, the cluster of three to six leaves of
an individual branch are plucked together, that is, utilization is by branch
clusters. To obtain greatest accuracy, individual leaves were the unit of
utilization at the beginning of the study. It became apparent that plucking
one or two leaves from a cluster did not simulate grazing conditions as
closely as did plucking a cluster at a time. Therefore the procedure was
changed the second season.

Harvested forage is bagged separately for each plot and both green and
oven-dry weights are obtained. Any rhizomes connecting plants inside the
plots with plants outside, are cut each spring by spading and/or chopping to a
depth of 10 inches along a line completely surrounding the plots and one foot
outside the boundary. This one-foot "buffer" strip receives the same treatment
as the plot. (During the first season, while the advisability of severing
connective rhizomes in this manner was being investigated, a three-foot buffer
strip around each plot was included in the utilization treatments and rhizomes
were not cut,)

Harvesting begins when the cane has put out two full leaves (usually
early in May) and continues at four-week intervals thereafter until the winter
harvesting in November or December.

Records:

In addition to forage yields, the following information is recorded
each time a plot is harvested:

Estimated foliage density (in percent of ground cover)

Average number and size of leaves per stalk (estimated from
sample counts and measurements)

Average number of leaves harvested per stalk (estimated)
Observations on amount of regrowth, condition of forage, etc.
The number and size of live stalks, dead stalks, and new basal shoots will be
recorded at the end of each season. Average cane height and estimated foliage
density were recorded for all plots at the beginning of the study.
‘Duration:

The study should be continued at least through the third season (1948).



Statistical analysis:

For forage yields, and other comparisons of the nine utilization treat-
ments, the following analysis will apply (for one year);

Source d.f.
Blocks 2
Treatments 8
Srror 16
Total 26

For comparisons including the check plots, the degreesof 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 number of stalks per plot by covariance analysis.

Supplemental Information:

For additional evaluation of the cumulative, or residual, effect of these
treatments it may be feasible to determine the levels of food reserves of the
cane at the close of the study (see subproject 10), or to harvest the total
forage produced the following scason.



Organic Food Reserves of Switch Cane_in Relation
to Season and Stage of Growth

(Subproject Number 10)

Purpose:

To determine the seasonal fluctuations of the food reserves of switch
cane, in relation to recognizable growth stages, as a basis for better under-
standing the proper management o: this forage species.

Importance 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 seasonal development in perennial plants. Various studies
with perennial forage species have shown that harvesting the foliage when the
food reserves are at a low level tends to reduce the vigor and productivity of
the forage stands. For sustained forage production, the plants must be allowed
to build up their food reserves between harvestings.

Switch cane appears to possess the facilities for rather remarkable food
storage capacity in its stout rhizomes and perennial stems, but this species is
very sensitive to misuse and is easily weakened or killed by heavy continuous
grazing. Simple microchemical tests show that the rhizomes contain abundant
starch and recognizable amounts of sugar. Undoubtedly the accumulations of
these and other plant foods fluctuate considerably during the year, and probably
in relation to recognizable stages of seasonal growth. If the periods of de-
pletion and low levels of food reserves, and also the periods of replenishment
and high reserves, could be established, it would contribute materially to a
better understanding of proper management of the switch cane forage type. Such
is the primary objective of the present study.

Information will also be obtained pertaining to the principal storage
products, the relative importance of aerial stems as storage organs, the gross
chemical composition of the leaves and other plant parts at different seasons,
and relationships among several chemical components. Such information will
provide a basis for simplifying further studies involving food reserves, and
will also add something to the present meager knowledge of switch cane
physiology.

This physiological approach may prove to have rather wide application in
switch cane management research.  Since a depletion of the cane's food reserves
probably precedes the apparent reduction in vigor and forage productivity re-
sulting from misuse, it seems quite logical to expect that a measurement of the
food reserves might be helpful for an early evaluation of management studies
and for detecting deterioration of cane vigor before the forage stand is seri-
ously damaged. This application will be tested in the future if the results of
the present study indicate that it would be feasible.



Status:

This investigation was besgun informally in 1946. Samples of stems and
rhizomes have been collected at monthly intervals since July 1946 except for
the months of January, February, and sarch in 1947. Preliminary chemical
analyses have been made and the preservation methods and analytical procedures
to be followed have been adopted. It has been found that oven-drying (at 70°C)
and alcohol preservation of the plant material give comparable results, and that
the dried samples are more easily processed in the laboratory.

Methods and Procedure:

Plant material:

KEhizomes and stems are collected at monthly intervals throughout the
year. Leaves are also sampled except in late winter when insignificant amounts
remain on the plants in the open site where the collections are being made.

Sampling area:

In order to minimize possible effects to site variation, all samples
are collected in a restricted area at Hofmann Forest, and from cane of uniform
height. This particular area was burned in 1945 and now has a uniform stand
of cane 3-1/2 to 4-1/2 feet tall, a limited amount of brush, and very few trees.
It is recognized that the specific results obtained will apply only to this
area. Other conditions will need to be investigated in order to make general
conclusions for the region. :

' Collection and preparation of samples:

Pieces of sod of convenient size (one to two square feet) are cut out,
with the aerial portions intact, and washed free of soil. Roots are removed
and surface water allowed to evaporate from the rhizomes., Then; approximately
200 gram samples (green weight) of the leaves, stems, and rhizomes (including
the underground portions of the stems) are collected in paper bags, the stems
and rhizomes being cut into segments less than an inch long to facilitate
drying. Whenever possible, sampling is done about the same time of day (early
afternoon) every month.

As soon as they can be transported to Raleigh the samples are dried to
constant weight in a forced-draft oven at 65° to 70°C. They are then shipped
to the chemical laboratory for analysis.

During 1946 the freshly cut material was placed in glass jars and suf-
ficient 95 percent alcohol was added in the field to provide at least an 80
percent .solution after dilution by the water in the plant tissue. The drying
method was substituted in 1947 after tests showed that the two methods gave
comparable results.
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Chemical analysis:

The samples are being analyzed at Beltsville, Maryland, and at Tifton,
Georgia under the direction of N. R. Ellis, Principal Chemist in. Charge,
Animal Nutrition Investigdtions, Bureau of animal Industry, U.S,D.a. Determi-
nations are being madé for "total available carbohydrates", total sugars,
starch, ether extract, crude protein, cellulose, lignin, crude fiber and ash.
After relationships among these constituents are established for switch cane,
most of the determinations can probably be omitted with impunity in further
studies. It is anticipated that the "total available carbohydrate" determi-
nation will be most useful.

Records:

The samples 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:
Sta’e of growth and condition of foliage
Time (hour) of sampling and drying
Scil moisture conditions and height of water table
Any unusual observations or circumstances
Duration:
The study will be carried through two full years at which time it will

be decided from an inspection of the data whether or not more samples are
necessary. 2

Statistical analysis:

Considering the type of data involved and the experimental design used,
it is believed that a statistical treatment would be of limited value in the
interprétation of this study. However, the following analysis might be ap-
plied to test variation between months and between years, for any one of the
chemical constituents.

Source dafs
Months 11
Years ;4

Honths x years (error) T

Total 23
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Forage Species and Construction Methods Useful for HEstab-

lishing Pasture Firebreaks in the Pond Pine Forest Type.

(Subproject Number 11)

Purpose:

This is an exploratory study to investigate (a) techniques for the con-
struction and establishment of pasture firebreaks and (b) forage species adapt-
ed to Coastal Plain forest sites and suitable for use on firebreaks.

Importance:

Wild fire is the major hazard of the forest industry in much of the
Coastal Plain of North Carolina. At the time of the 1937 forest survey, al-
most 100 percent of the pond pine-hardwood type showed evidence of burning,
and on l/i to 1/3 of its area fire had been severe enough to kill saw-timber
trees (Forest Survey Release No. 4 and No. 5, 1940), Although the damage was
less severe in other types, from 71 percent (in the northern division) to 82
percent (southern divisions of all forest land in the Coastal Plain gave
evidence of having been burned over. In this area fire conditions have im-
proved but little in recent years and many areas continue to burn over every
two to five years. Fire control is difficult because of the expamse and
limited accessibility of forest tracts with few fire barriers. The prolific
understory of herbs and brush which characterizes the Coastal Plain forests
produces intense fires which are difficult and dangerous to combat. Vet con-
ditions 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.

There are good indications that grazing might be applied to the fire
problem to good advantage. Definite benefits of grazing were demonstrated on
three recent occasions at Hofmann Forest when wild fires died out or were
brought under control upon entering the experimental range pastures. Obser-
vationsat the Wenona experimental area and elsewhere indicate that fire hazards
are materially reduced by grazing. If it were applied specifically for maximum
fire protection, the efficiency of grazing as a fire control tool could un-
doubtedly be greatly increased. One of the most promising applications appears
to be in the cheap maintenance of wide fire lanes or "pasture firebreaks"
established at strategic locations so as to prevent fire from entering the
forest or to break up large tracts and thus confine accidental burns to rela-
tively small areas. This method involves the establishment of a "sod" of
pasture plants which will prevent the invasion of inflammable native vegetation
onto the lane, and which in itself will be a fire barrier by virtue of being
green or closely grazed during the fire season. By themselves, such lanes could
not be expected to stop intense fires in a strong wind, but under the dry con-
ditions of bad fire seasons they would serve as emergency access roads and
provide relatively safe avenues of attack for fire fighters and equipment.
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Scope of study:

As a prerequisite to investigating this means of fire control, infor-
mation is needed on practical procedures for constructing the fire lanes and
preparing the seed bed, and on forage species which are suitable for this
purpose and adapted to conditions encountered in forests of the lower Coastal
Plain. It is with these preliminary phases that the present study is pri-
marily concerned. The first phase will investigate implements and methods
for fire lane construction. Then promising pasture species and mixtures will
be tested on the fire lanes. The main criteria in evaluating a species or
mixture will be its utility in the maintenance of an effective firebreak under
forest grazing conditions. Good forage productivity, particularly from early
fall until late spring, is also desirable. If results and observations here
indicate that this application of grazing is practicable, the method will be
developed further in later studies.

Status:
This is a new subproject.
iHethods and Procedure:

Construction of fire lanes and preparation for seeding:

A. Brush cutter only -- no ditches at sides of fire lane.

B. Brush cutter as in "A" but ditched at both edges by use
of a fire plow or angle-dozer.

C. Fire plow for working up the 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 prepare a 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 constructed by method B.

Diagram of lanes

1 rod wide | Fire plow - ditched

noon " I Brush cutter - ditched

Ve

wonoow [ Brush cutter - not ditched

2 rods wide I Brush cutter - ditched

All lanes approximately 75 rods lcng.
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Location of lanes:

The lanes will be oriented north-south in Block I of the Tidewater Ex-
periment Station. They will be spaced at least 200 feet apart. After the
sites for the lanes have been selected, the location of the specified types of
lanes will be randomly assigned.

Site preparation:
0ld trees and reproduction too large to be cut up by the brush cutter
or fire plow will be removed in advance by the most feasible method at hand.

Species and mixtures:

The following species will be tested in pure stands and in all possible
simple mixtures combining one grass with one legume:

Grasses

Italian ryegrass (Lolium multiflorum)

Tall meadow fescue (Festuca elatior arundinacea),
Ky. 31 or Alta strains.

Redtop (agrostis alba)

Dallisgrass (Paspalum dilatatum)

Legumes,

Subclover (Trifolium subterraneum), Mt. Barker or
i Tallarook strains

Ladino clover (Trifolium repens)
Wetland deervetch ('big trefoil") (Lotus uliginosus)
Kobe lespedeza (Lespedeza striata)

These species represent winter annuals and cool weather perennials of
both grasses and legumes, a summer perennial grass, and a summer annual legume.
Also grasses and legumes having rather low fertility requirements and tolerant
of wet conditions are included. They were selected by the Department of
Agronomy, N. C. State College as representing the kinds of forage species offer-
ing most promise for firebreak pasture mixtures in the Tidewater section of the
N. C. Coastal Plain. No information is now available concerning their value
for this particular use.

Rate of seeding and time of planting:

The following rates of seeding are expected to give satisfactory forage
stands:
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Species Lbs. of seed per acre
In pure In mix-
stands tures

Italian ryegrass 50 35

Tall meadow fescue 20 12

Redtop 15 10

Dallisgrass 25 15

Subclover 20 15

Ladino clover 4L 3

Wetland deervetch 6 L

Kobe lespedeza L0 20

A1l plots will be sown as early in September as moisture conditions
permit. Since lespedeza and Dallisgrass are not well adapted to fall sowing,
these species will be resown in the spring.

Soil treatments:

411 lanes will be limed uniformly at the rate of 3 tons per acre. The
lime will be applied during the last phase of seedbed preparation.

Fertilizers will be applied so as to provide 60 pounds per acre of P205
and K20 for plots containing legumes, and 60 pounds of nitrogen per acre for
plots with grass only.

41l lanes will be uniformly fertilized with 2-12-12 at the rate of 300
1bs. per acre except the 8 check plots which are not seeded. These receive
no fertilizer,

The plots containing legumes will receive an additional 200 lbs. per
acre of 2-12-12 fertilizer. The plots without legumes fexcept the eight check
plots) will receive additional nitrogen fertilizer equivalent to 54 lbs. of
nitrogen per acre. "Cal-Nitro" (20,N) would be preferable if it is available.
Nitrate of soda (16% N) will be satisfactory. The additional 54 1lbs. of
nitrogen per acre will require 340 pounds of soda, or 270 pounds of "Cal-Nitro"
per acre.

These rates of liming and fertilizing have been suggested by the Depart-
ment of Agronomy as about the minimum which will probably be satisfactory for
obtaining a good stand of all the species being tried. slthough there is a
need for information concerning the response of those species to different
levels of lime and fertilizer, particularly under the conditions being investi-
gated here, this phase has been omitted to simplify the experimental design.

Number and size of plots, and experimental design:

Plots will be the width of the lanes and 24 feet long, allowing 50 plots
per lane.
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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.

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).

Species will be assigned to plots and sub-blocks at random.
Diagram of planting for each lane

1 plot, 24 feet- - - =5
| € - >
No grass Grass 1 Grass 2 etc.,
Legumes Legumes
Nore | 1 12 f3 Fu fwne j1 2 [3 [ stog
).
[

¢ - - 1 sub-block, 120'- - - =

Management of fire lanes:

The lanes will be open to grazing at all times except for the first
month or two of the initial growing season. Brush or other invading species
will be removed the second or third year if necessary to maintain the useful-
ness of the lane as a firebreak. For this purpose a brush cutter, bush-and-
bog harrow, or other suitable equipment will be used.

If additional fertilization appears to be needed during the second or
third season, the design can readily be modified to incorporate this treatment
on half plots.

Records:

Records will be kept of the cost of establishing a suitable seedbed on
each lane; equipment and man hours required for each phase of construction,
the number of trips over the same area required for each type of equipment,
etc. Also observations concerning the apparent adaptability of each kind of
equipment for the site conditions encountered will be recorded.

Forage stand will be estimated in early summer and early winter and
rated 1 to 10, 1 being excellent.

Density of ground cover will be estimated (in tenths) for forage species
and weeds in late fall or early winter.
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apparent inflammability of ground cover will be rated during the usual
fire season of late winter and early spring; rate 1 to 10, 1 being minimum
inflammability (excellent protection). It may be feasible to augment this
rating by firing oreedge of each lane with a torch during dry weather and re-
cording the distance and rate of fire penetration into each plot,

Observations of relative palatability, seasonal growth, and general
performance of individual species and mixtures will be made and recorded
periodically.

Forage yield will not be attempted the first year. This measurement
will be included later if it seems to be desirable and if facilities and avail-
able labor permit .

Statistical analysis:

The following analysis will be applied to forage stand an inflammability
data (analysis shown for one year):

Source d.f.

Lanes (L) 3

Blocks (B) i X ;

B x L (error a) 3 (applies to 'B)

Grasses (G) 4L

GxL 12

G x B L

G x BxL (error b) 12 (applies to G, GxL, & GxB)
Legumes (Lg) L

g xL 12

Lg x B 4 |

Lg x Bx L (error c) 12(applies to Lg, Lg x L, & Lg x B)
g x G 16

IgxGxL L8

IgxGxB 16

lg x G x Bx L (error d) 48 (applies to Lg x G, Lg x G x I, Ig =G x B,
GxBxL, and Ig x B x L.

Total 199

This analysis can be refined further to test the performance of indi-
vidual species or mixtures.

Note: There is no error term for testing the significance of dif-
ferences between lanes. If appreciable differences occur,
field observations will probably account for them. A4 future
replication of this study, here or elsewhere, will provide |
an estimate of error for testing lane differences.

Dr. H. L. Lucas of the Institute of Statisties, N, C, State College, has
approved the design of study and has suggested the analysis presented here.
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Duration:

st least three years.
Materials needed:

Machinery and equipment :

A heavy fire plow, an "angle-dozer" or heavy road grader, a rotary brush
cutter, a bush-and-bog harrow, and a track-type tractor.

Land area to be seeded:

Three lanes 1 rod wide, and one 2 rods wide, at least 75 rods long;
approximately 1/2 acre in each narrow lane and one acre in the wide lane !
total of about 2-1/2 acres.

Lime and fertilizer:

Lime - 7-1/2 tons

2-12-12 fertilizer~ 1150 pounds

Sodium nitrate 170 pounds or "Cal-Nitro" 135 pounds

Seed:

Sufficient seed of each species to plant .1l acre in pure stands and .4
acre in mixtures at the rates specified.
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Grazing Capacity of Switch Cane by Seasons in Relation to
Density and Height of Cane and Tree Cover, and Hesponse
of Switch Cane %> Utilization at Different Seasons.

(Subproject Number 12)

Purpose:

The purpose of this study is to obtain information vital to the develop-
ment of a range appraisal method and useful for developing management systems
for the switch cane forage type. The specific aims are to determine (1) forage
productivity (in cow days of grazing) and forage quality (as indicated by chemi-
cal analysis) at five different seasons in relation to density and height of
cane; (2) response of switch cane to heavy utilization at these five seasons as
reflected in cane vigor and forage production during successive years; (3) the
effect that tree cover may have on (1) and (2).

Importance and Scope of Study:

Efficient management of native range involves, first, the determination
of the amount of available forage, or grazing capacity, and second, the appli-
cation of grazing systems which will most nearly produce the results desired.
Usually the objective is maximum beef production and a sustained forage yield.

In some instances, however, it may be preferable to partially destroy the for-
age resource, and perhaps sacrifice something in cattle gains, in order to obtain
other benefits such as fire control, increased pine reproduction, hardwood
control, etc.

To date, no evaluation factors have been devised for determining grazing
capacity of switch cane range with any precision. From long experience, the
capacity of the highly productive experimental ranges at Wenona have been quite
accurately determined. 4t Hofmann Forest, however, the capacity of the experi-
mental ranges was over-estimated at the beginning of the study and the stand of
switch cane was severely damaged before the situation was corrected. Hence,
there is no standard of correct utilization for medium and small cane such as
occur at Hofmann Forest and generally throughout the pond pine forest type.

One orthodox method is to determine grazing capacity from a range survey,
or inventory of kinds and amounts of grazable forage. The "amounts" are some-
times estimated in units of weight, but usually they are expressed in terms of
"density", or ground cover, which has been found to be a usuable and rapid
method of forage appraisal on native ranges. Certain "productivity" factors
are then applied in order to convert the density data to grazing capacity.

These productivity factors are intended to express the relative amounts of
usable forage represented by a unit of density of the various forage species,
For example: If the productivity factors, or ratings, of species 4 and species
B were 4O and 80, respectively, then a unit of density (a square foot , acre,
etc.) of species 4 would represent one-half as much usable forage as would a
unit of species B. Such factors or ratings may vary with seasons. Some species,
for instance, are not usable in winter and others are grazed only during the
spring. For switch cane, at least, the ratings may require adjustment for the
size of the plants. Forage quality and also productivity per unit of density
appear to be correlated with cane height which in turn, probably reflects site
quality.



19

A first step in developing factors for the calculation of grazing ca-
pacity of switch cane ranges from forage surveys is to detcrmine the gross
forage production in terms of cow days or months of grazing per unit of foliage
density. This should be determined by seasons corresponding to growth habits
and forage characteristics of the species. The relation of height of cane to
productivity should be established also. The relationship of density to for-
age yield (by weight) can be determined by clipping or plucking the forage from
plots on which density estimates have been made. This determination offers
another approach to the grazing capacity problem and also provides a check on
the accuracy of the "density estimation" technique as applied to range appraisal.
After factors expressing the relationship of foliage density and cane height to
forage yield and grazing capacity are determined, they can be adjusted for
correct utilization, or "proper use", when the latter is determined from further
studies.

Heavy utilization for a short period, amounting to almost complete de-
foliation during a restricted season, should reveal the season or seasons when
switch cane is vulnerable or resistant to grazing. The problem will then be
to determine the degree of utilization this species will 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 seasons. Winter graz-
ing has not reduced the vigor and productivity of the cane stand appreciably.
Continuous heavy summer grazing has seriously damaged this species in two or
three years. Since the summer grazing season has extended from May until
Septemer or December, it has not been possible to determine whether or not switch
cane is particularly susceptible to grazing damage during certain portions of
that period. Limited facilities preclude the investigation of different degrees
of utilization in this study at the present time.

A good opportunity to investigate the effect of tree cover on grazing
capacity and tolerance of utilization is offered at the Tidewater Station where
cane stands occur both in forested sites and in open sites without trees.
Status:

This is a new subproject.

Methods and Procedure:

Treatment:

Practically complete utilization of switch cane foliage during each of
the following periods:

1. Muy - June (active growth stage)

2, July - august (late growth and early full leaf stage)
3. Sept. - Oct. (mature leaf stage)

L. Nov. - Dec. - Jan. (early winter)

5. Feb. - Mar. - Apr. (late winter - before spring growth)
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Conditions:

Trees vs. no trees: The study will be conducted both on a site
having a fairly dense stand of young pond pine trees (20 to 30 feet tall) and
on an open site with no pine-overstory.

Cane height and density: The range pastures will be so located that the
average density and average height of switch cane will vary considerably between
pastures but will be as uniform as practicable within individual pastures.

Size and number of experimental ranges

2 reps. (10 pastures) under trees
2 reps. (10 pastures) in the open (no trees)

(paddock
Pasturesqwill be approximately one acre in size; those having least
forage will be slightly larger and those having most forage will be slightly
smaller in order to keep the grazing periods reasonably comparable.

Location of gédgocks and treatment assignment :

The pastures will be located in Blocks J and K of the Tidewater Experi-
ment Station. Within each of the two conditions, trees vs. no trees, the treat-
ments and replications will be assigned at random, disregarding cane density
and height which will be evaluated by the application of covariance analysis.

Small plots:

Small plots, initially comparable as to density and size of switch cane
enclosed, will be staked out in triplicates within each paddock on an area hav-
ing forage and tree conditions representative of the paddock. Two of these
plots will be protected from grazing by a fenced enclosure; the third will be
open to grazing. One of the fenced plots will be plucked by hand, at the time
the cattle are removed, to simulate the degree of utilization of the grazed plot
(and the paddock).

These small plots are not intended to sample the paddocks (which will
be carefully surveyed by other methods), but are being used to evaluate 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) cumulative effects of the
grazing treatments (fenced plots vs. grazed plotss, (¢) trampling and breaking
effects on cane involved in grazing as against merely utilization effects
(grazed vs. plucked plots), (d) forage yield, (by weight) from year to year
under the five "treatments" as related to density and height of cane (plucked
plots), and (e) the accuracy of the density estimate method as a means of
estimating grazing capacity. For this last purpose (e) the plucked plots in
the paddock enclosures will be supplemented by plucking 10 additional plots of
ungrazed cane of various heights to better determine the regression of density
and height on forage yields.
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Figure 1. Diagram illustrating the design and showing a random assignment of
grazing periods and replications. The shape of individual pasture will
not necessarily be regular, but will be adjusted to fit the areas of
uniform forage and tree conditions.
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Figure 2, Diagram of small plots in a single pasture. These plots, in tri-
plicate, will be located in an area selected as representative of the
forage conditions in the pasture.
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The size of the small plots will be 3.1 x 3,1 feet. This size permits
convenient access to the entire plot from the edges and also simplifies con-
version of forage yields per plot to pounds per acre (grams per lot x 10=
pounds per acre).

Number of cattle and method of grazing:

Stocking will be at the rate of two cows per pasture. A total of eight
cows will be required since only one pasture of each replication will be §razed
concurrently. A check group of about 4 cows (grazed on switch cane range
should be provided for comparing gains and for replacements. DMature cows, com-
parable in condition and without calves at their side, will be used if possible.
Pairing will be at random unless there is considerable variation in size s in
which case light cows will be paired with heavy cows. The pairings will be
maintained, and cows will continue on the same tree conditions (trees vs. no
trees), for a complete grazing cycle (one year). Within the tree conditions,
assignment to replications will be at random.

The cattle will be turned into appropriate pasture early enough in the
designated grazing period to insure that the cane foliage will be fully utilized
before the end of the period. If it appears that two cows will not fully uti-
lize a particular pasture in the specified time, an extra cow from the check
group can be added. When the pastures have been utilized to the point where the
cows fail to obtain a "fill", the cattle will be removed and held on auxiliary
switch cane range until time to begin the next grazing period. Grazing will be-
gin in May after the cane has put out two or three full leaves, It is antici-
pated that any one of the pastures will support the two cows for two to six
weeks., The grazing will be done near the middle of each of the five grazing
periods. During the winter the cows will be fed one or two pounds of protein
supplement (cottonseed or soybean meal) because switch cane forage is deficient
in protein at this season.

Records and Measurements:

Range pastures:

Forage surveys will be made of each pasture at beginning of study to
determine botanical composition of vegetative cover and especially the density
and height of switch cane. For this purpose, each pasture will be sub-divided
into 10 to 20 portions, and a forage writeup made for each separate portion,
These will be combined to obtain the average for a pasture. Grazing dates will
be recorded for each pasture.

Degree of utilization will be estimated for each pasture when the cows
are removed.

Photo stations will be established in one replication of pastures (10
total). These will be photographed before and after grazing each year,



23

Plots:

On each plot the following records will be made at the beginning of the
study, and each year thereafter (during the full leaf stage of growth):

Foliagé density

Number and size of cane stalks

Number and size of new basal shoots

Average number of branches per stalk and leaves per branch
Average size of leaves

In addition, forage yield (converted to dry weight) will be recorded
for the plots harvested by hand during each grazing period.

Amount of regrowth after utilization will be noted periodically and
at the end of the growing season.

Supplementary date:

Samples of cane rhizomes and stalks will be collected from each paddock
for carbohydrate analyses at the close of the study and possibly at the end of
each season,

A sample of cane forage for feed analyses will be collected from each
pasture while the pasture is being grazed.

The cattle will be weighed as they are turned in and taken out of the
pasture. A check group of about four cows, grazed on abundant cane forage,
will be weighed at the same time.

Initiation and Duration:

The study will be started in May 1948 and will continue for at least
three full seasons.

Statistical analysis:

For grazing capacity of the pastures in cow days per acre, the analysis
for one year will be:

e
)

Source

Trees vs. no trees (T)

Reps. within T (error a)

Seasons of utilization (3)

3x7T

S x Reps. within T (error b)
Total 1

oo~
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The regressiony of grazing capacity on Height and Density of cane will
be determined; also, fhe partial regression on "forage other than cane" will be
included if this proves to be important » leaving five degrees of freedom for the
final error term.

The effect on grazing capacity of utilization at different seasons will
be reflected by the analysis given above during successive years. The small .
plot data will give supplemental information on items affecting grazing capacity.
Such items as number and size of new shoots, and number and size of leaves re-
flect the vigor of the switch cane as affected by season of utilization. These
items, or others measured on the small plots, can be analyzed independently
(for example, forage yield on plucked plots) or as paired comparisons (grazed
vs. check plots, grazed vs. plucked plots, etc.).

Two examples of the small plot analyses (for one year) follow:
_ 4. Forage yield from plucked plots:

Source defs

Trees vs. no trees 1
Season of grazing L
Trees x Season L
Reps. within Trees x Season (error) 10

Total 19

Regression of yield on Density and Height 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) 1
Season of Grazing (S) 4
Tx3S I
Reps., within T x S 10
Grazed vs. check (G) 1
BT 1
GxS L
GxTxS L
G x Reps. within T x S 10

Total 39

The regression or other factors, such as number and size of stalks,
foliage density, etc., which may affect the number of new shoots, can
be investigated by utilizing 1 d.f. for each factor.

Note: Dr. H. L. Lucas of the Institute of Statistics, N, C, State College, has
approved the design of this study from the statistical point of view and has
suggested the statistical analyses presented here.
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Equipment and Material Required:

Fencing:

Approximately two miles of fence line; 24 rolls of barbed wire (for
three strands); and almost 700 posts (at 15' intervals). The post requirement
can be reduced by at least one-fourth by attaching wire to standing trees.

Other Equipment:

Watering facilities will be needed for eight cows in four groups; in-
cluding four watering tubs and four hand pumps or six shallow open wells.
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MEMORAWDUN OF URDERGTANDING
Beotween

THE MORTH CAROLINA AGRICULTURAL EXPERIMEET STATION

THE WORTH CAROLINA DEPARTWENT OF AGRICULTURE

and
THE BUREAUS OF AFINAL end PLANT IFDUSTHY end the FOREST SERVICE
of the

1. Hame of m‘!!‘
2. et

UNITED STATES DEPARTMENT OF AGRICULTURE

Agricul
relation of forest grasing to beef cattle
production in the southeastern United States.

The role of forest grasing in beef cattle production
in the southeastern United States.

To determine the possibilities and practices to follow
in utilizing southeastern forest land areas in systems
of beef cattle produetion as a source of supplemental
forest and farm income. GStudies involved in the
attainment of this objective inelude:

Ae Range forage.

1. ;:omoﬂ. on important grazed

2. Growth dlux:hﬂu and M require~
ments of importent grased p!

$. Utilization and nlnhuuty of w

plants.
4+ BNutritional values of important plants.
B. Porest range management.
1. Yanagement practices, inoluding their
offect on range forage, trees, and animals,

such as:



e

4.

Location of Work:

2=

6. Intensity and season of grasing.
b, Rotational and other systems of grasing.
¢. Forest burning.

2. Crazing capscity as releted to other factors
of mansgement and forage growth.

Ce Beef cattle preduction.

1. Production of feeder cattle.
&+ Controlled versus year-long breeding

be Correeting nutritional defieciencies.

¢« Wintering on range with and without
supplementary feeds, versus wintering
on farm pastures or harvested feeds
in dry lot for breeding herd and
fesder stock.

w its Divisions of Brench Stations; end the
United States Department of Agriculture through its
Bureaus of Animal and Plant Industry end Forest Service.
As progress of the work under this project warrants,
arrangsments may be made by mutual agreement for
desirable participation of other agencies.

In laboratories and other buildings snd on land mede
svailable by the Yorth Carolina Agrieultural Experiment
Station and the North Carclings Department of Agrioulture
primarily at or near Wenona, but alse at or near Raleigh,
and Pollocksville, N. C., and in laboratory buildings end
lands of the United States Department of Agriculture.



7.

Yethod of

R o

This project shall beceme effective on the date of
the final signature required for its execution.

The leaders of the research covered by this cooperative
mmmnumw-«mmwﬁm
Agrisultural Experiment Statiom, the Commissioner of
the North Carolina Department of Agrioulture, and the
Chiefs of the Forest Service and the Bureaus of Animal
and Flant Industry, United States Department of Agri-
oulture. Each of these leaders may assign specialists
of their respective forcves to the work on this project,
who will be responsible for the preparation of ecurrent
work plans end who will supervise and conduet the
investigations.

During the early stages of the project, exploratory
or pilot studies will be umdertaken to determine:

(1) The make-up, growth requirements, and forsge value
of the vegetation on important forest land types;

normal growth, lopment, and uotion of cattle,
and their sale value when grasing forest lands as &
part of the systems of beef cattle production in the
Southeast. These exploratory studies will aim to
indicate those features of basic mowledge on which
more information is urgently needed, end to define the
more importent phases of the problem thet will require
intensive study.

The intensive studies which will be undertaken es

Detailed plans of work for these intensive studlies,
with appropriate outlining of finanoial ebligatioms,
will be prepared and revised as necessary ammually by
the responsible representatives of the several agencies.

The Bureaus of Animel end Plant Industry and the Forest
Serviee will assume leadership for the U. §. Department
of Agriculture, in regional coordinstion of the subject
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It is understood that while all parties are inter-
ested in fundamental research, the United States
Department of Agriculture is primerily concerned
with results having regional appliestion, and the
North Caroline Agricultural Experiment Station end
the North Carolina Department of Agriculture with
results having loeal epplication.

8. Interest of Nem- Yo member or delegete to Congress shell be edmitted
“n?!g‘nun to any share or part of this sgreement, or to any
benefit to arise therefreom, in accordance with
U. 8. Code, Title 41, Section 22.

9. Agreement: () The North Carolina Agricultural Experiment Station
and the Forth Carclina Department of Agriculture
agroe:

and

2. To furnish such land, equipment, materials,
eattle, forage, laboratory and office facilities,
and other services, as mutually sgreed upon.

(b) The Bureau of Animal Industry, United States Department
of Agrioculture, agrees:

2. To provide necessary travel and subsistence
for its employees.

8. To provide supervision in connection with the
development of the researeh program.

4. To provide as mutually agreed upon such feed,
8 1s, and miscellaneous equipment es will
be usively for the work outlined in this
project.

(o) The Forest Service sgrees:

1. To provide such technical service and laber
as may be mutually agreed upon in the research
outlined herein.

2. To provide necessary travel and subsistence
for its own employees.



10.

(a)

(e)

Limi te: of

technical service, eadvice, and consultation as
be mutually agreed wpon in the research outlined
the

The Bureau of Plant Industry agrees to furnish such
may

herein.

In the intersst of efficient conduct of project,
the Bureaus of Animal and Plant Industry end the
Forest Service agree to arrange when mutuslly acoept-
able, for the interchange of travel, facilities, and
responsibilities hersunder. |

The expenditures of the United States Government will |
not exosed §12,600 sach for the Porest Service and
the Bureau of Animal Industry for the fiseal year
ending June 30, 1941, The amount thereafter will be !
determined by appropriations by Congress. No addi- |
uml!’.hmﬁn.nwhﬂu-mb&l-n)
of Plant Industry in the area are aunticipated.

The annual cost to the Worth Carolina Agricultural
Experiment Station and to the North Carolina Depart-
ment of Agrioulture will be determined by the land,
facilities, and persomnel furnished in these investi~
gations. It 1g estimated that those services will be
at least equal in value to those furanished by the
United States Department of Agriculture.

All equipment, materials, and faoilities procured in
connection with this project will remain the property
of the sgeney proouring the same and be subject to
disposition by such agemey. In most cases the pro-
duets from this project will be disposed of by the
party owning them, but in the event that property
belonging to one of the partiees is to be disposed of
by any of the other cooruth; agoncies, sald party
will make such disposition strietly in aceordance with
authorized instrustion from the party that owns said
property. Such authority for disposition of property
omed by either of the cooperating State agencies will
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be granted only by the lesder concerned, or his Auly
authorized representetive, snd likewlse authority for
disposition of property owned by the Forest Service
exd the Buresn of inimal or Plemt Industry will be
gronted only by the Chief of the Service or Buresu cone
cerned or his duly subhorized revresentative.

Provigion for Tols Hemorendun of Understanding will remain in force

Termdnations wntil June 30, 1960, unless terninated eerlier by mutual
sgroenent. /ny egency to this sgreement mey terminete its
participation by written notice to euch of the other co-
operating sgencies not less than 90 days prior to the end
of sny fisesl years Such termination on the part of & cow
operator will not nullify this sgreement in respect to the
renaining sgensies.

SIGRATURES; 1N WITMESS WARRNOF, the purties to tuis Memorandum of Under-
standing have oxecuted this instrument on tho dste set ope
posite thelr sigmebures,

Lely et SALY T od 2 L5

Uirector, North Cerbline Agriewlburel Fwverdment Station

L ¢ g kS

Date | Comnissioner, Yorth Cerolins Depertment of isriculture
’
Betofen 22, 1940 S il
Date Acting Chdef, Forest Sepvi
Date ActingChiof, Duresn of /nimal Industry
G234 _ 80O ol
Date Chief, Purean of Flunt Industry
iy {7\
APPROVED, M <
\ 1 B V4 o~
0CT 24 1940 f f&ﬁ{,&o ) AL XL
Tate ~"Chlef, Office of Experiment Stations
) ﬂ-’\?\ ‘

N
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A.H. 30.6(33,30-110,15(134.9)

MEMORANDUM OF UNDERSTANDING
of
THE NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
THE NORTH CAROLINA DEPARTMENT OF AGRICULTURE
THE GEORGIA EXPERIMENT STATION
THE GEORGIA COASTAL PLAIN EXPERIMENT STATION

and
THE FOREST SERVICE, THE BUREAUS OF ANIMAL AND
PLANT IRDUSTRY
UNITED STATES DEPARTMENT OF AGRICULTURE

o;!!.t, To study the utilization by cattle of forage on

forest or ocutover forest land in the southeastern
United States in relation to production of beef

and timber.
Name of Project: Studies of the relation of forest grasing to beef
cattle production in the southeastern United States.
[ ratin The North Carolina Agricultural Experiment Station,
%uﬁimn North Carolins Department of Agriculture, Georgia

Experiment Station, Georgia Coastal Plain Experiment
Station, the Forest Service and the Bureaus of Animal
and Plant Industry of the U, S. Department of Agriculture.

Location: In the southeastern States of the United States. Work
is %o be conduocted largely on the Comstal Plain areas
in North Carolina and Georgia.

Date Effective: This memorandum of understanding shall become effective
July 1, 1940,
Organization: Leaders of the research shall be the Director of the

North Carolina Agricultural Experiment Station, Com-
missioner of the North Carolina Department of Agricul-
ture, Directors of the Georgia Experiment Station and
the Georgia Coastal Plain Experiment Station, and the
Chiefs of the Forest Service, Bureaus of Animal and
Plant Industry. Each of these leaders may assign
specialists of their respective force to this work.

listhod of Detailed procedures for conducting investigations
Procedure: covered by this dooument shall be worked out and

agreed upon by the project leaders concerned. Modie
fioations that may be necessary from time to time
may be made in the form of letters, subjeet to the
spproval of the leaders named above,



8. Anticipated Dura-
t!u ‘g EE.!'

10.

11.

12,

Legal Authority
or orks

Government Liabilit:
Tor ﬁ‘gn

Interest of Members
of Uongress:

Agreement:

(a)

(®)

(o)

(a)

Approximately 20 years.

Appropriations for salaries and expenses of the

U, &, Department of Agriculture and Acts governing
the motivities of the North Carolins Agricultural
Experiment Station and the North Carolina Depart-
ment of Agriculture; the Georgis Experiment Station
and the Georgla Coamstal Plain Experiment Station.

Responsibility of the Federal Covernment for dsmages
will be governed by the usual rules of law.

fio member or delegate to Congress shall be admitted
to any share of this memorandum of understanding or
to any benefit to arise therefrom, in accordance
with Us 5. Code, Title 41, Seetion 22,

The North Carolina Agrioultural Experiment Station

or the North Carolina Department of Agrisulture agrees
separately or together to furnish such land, equipment,
cattle, forage, laboratory facilities, technical sssist-
ance and supervision as may be available for the in-
vestigations condueted in North Carolina.

The Georgia Comstal Plain Experiment Station or the
Georgia Experiment Station agrees separately or to-
gether %o furnish such land, equipment, cattle,
forage, laboratory facilities, technical assistance
and supervision as may be available for the investi-
gations conducted in Georgia.

The Forest Cervice agrees to provide in connection
with its responsibilities: (1) Pechnical services and
supervision in Washington, D. C. and in the field; (2)
labor; (35) as mutually agreed upon miscellaneous ex-
penses as needed, such as feed, equipment and inecie
dentals not provided by the other cooperstors; (4)
travel and subsistance for ite own teohnical workers
and for sooperators in the cooperating States in con-
neotion with these investigations; (5) transporta-
tion facilities for use in conneotion with the work,

The Bureau of inimal Industry agrees to provide in
connestion with tts responsibilities: (1) techniecal
service and supervision in Washington, Us C,, and in
the field; (lrhbon (3) as mutually agreed upon
miscellaneous expenses as needed, such as feed, equip-
ment and ineidentals not provided by the other eoop-~
erators; (4) travel and subsistence for its techniecal
workers and for cooperators in the cooperating States
in connection with these investigations; (5) trans-
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reement: (Cont'd.

13, Limitations of -
Tiures §) The Gorers-
ment;

14,

15.

16.

Limitation of Expend~

itures E the Cooper-
a 84

Publieation of
sultes

Use of Government
“Frenks

Disposition of Products

Sut_of The Worki

portation fasilities for use in econnection
with these investigations,

(e) The Bureau of Plant Industry agrees to furnish
advice and oonsultation in connection with these
investigations.

The expenditures of the United States government
will not exceed §25,000 each for the Forest Serviece
and the Bureau of Animal Industry for the fiseal
year ending June 30, 1941, The amount thereafter
will be determined by appropriations by Congress.
No addi%ional funds over those now being spemt by
the Bureau of Plant Industry in the area are
antieipated.

The smnual cost to the various cooperating agencies
in the States will be determined by the land, facile
ities and personnel furnished in these investigations.
It is estimated thet these services will be at least
equal in value to those furnished by the U. 5, De-
partment of Agrieulture.

The results obtained through the progress of this
work are to be compiled under the supervision of
the leaders. The results of the experimental work
herein outlined may be published jointly or by
any = of the cooperators, but manusoripts proposed
for publication by = any - party shall be submitted
to the other parties for suggestions and approval
before publication. In the event of disagreement,
any - party may publish results on its own respon-
8ibility giving proper acknowledgment of cooperation.

The cooperating States may use franked envelopes and
labels bearing the address of the Forest Service or
of the Bureaus of Animal or Plant industry, for
transmitting to these Bureaus seientific data and
material pertaining to the work of this projeect that
are exclusively for the use of the United States
Government,

In most cases the products from this project will be
disposed of by the party owning them, but in the

evert that property belonging to one of the parties

is to be disposed of by any of the other cooperating
agencies, sdid party will make such disposition
strietly in accordance with authorized instruction
from the party that owns said property. Suoh authority
for dispeosition of property owned by any of the soope
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Director of that station or his duly authorised
representative, and, likewise, authority for dis-
position of property owned by the Forest Service,
and the Bureaus of Animal or Plant Industry will be
granted only by the Chief of the Service concerned
or his duly authorised representative.

17, Di ition of 3 erating State stations will be granted only by the
!555‘.;..1!.‘5« ]

18, Provision for Any of the parties to this memorandum of understand-
e on ing may terminate its participation by written notice

within 50 days prior to the end of any fiseal year.
Sueh termination on the part of a State cooperator
will not nullify this memorandum of understanding
in respect to the remaining agencies. This memoran-
dum of understanding shall remain in force until
June $0, 1960, unless terminated earlier by mutual
agreement,

SIGNATURES ; IR WITNESS WHEREOF, the parties to thipmemerandum
of understaniing have executed this instrument on
the date set opposite their sigmature,

Qfg- § - /f0 2
ssioner, North Carolina Depa ot of Agriculture
(7, [F+o 4

Date
“ .
AUG 2 7 1940 w L() }\M/V
Dete ing Thie?, W 7 Aninal Tpdustry
AUG 29 1940 | A : T o

Date




NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION
PROJECT QUTLINE
Project No. S46-23i17

1. Title: Beef Cattle Especially Adapted to the Coestal Plains Region of
North Carcline and Similar Areas.

2. Objective(s)

1 - To learn whether beef cattle resulting from crossing grade Hereford
cows to Brohmen and Africander bulls ave more produchtive in the
Coas al Plains Region (particularly for reed-grazing) than high-grade
Herefords.

2 - If the croesbreds are more productive, te develop a relatively pure-
breeding strain from ome or both of the crossbred groups.

3. Reasons for Undertaking Investigations®

It is well lmown thet the British breeds of beef cattle do not perform as
satisfactorily as Brahmans or Africanders in itropieal or sub-tropical climates.
Crosses of the common beef breeds with either the Brahmen or the Africander
also perform better in such climates than do the British breeds.

Reed grazing in Fasiern North Caroline is potentially importent for beef
production. It is desirable, therefore, o know what kind of cattle will be
most productive in the area and in particular whether cattle carrying Brahman
or Afrlcander blood will enjoy the same advantage demorBtreted in slightly more
extreme(tropical) elimates. If they are better by even & portion of the amount
by whieh they excel the British breeds in some other portions of the United
Statea, their use in the arem would be of tremendous economic importance.

4. Previous Work and present status of investigations in the field of this orojects

The original use of Brahman cattle in the southern portions of the United ,
States was stimulated by the faet that even rather dilute infusions of RBrahman
blood gave & measurable increase in resistmnce to "tick fevert. Subseguently,
thet disease was essentially eradicated in this country. By thet time, however,
it had been recognized thab cuttle earrying Brahmen blood, being more heat- =
registant, performed better in warm climates than the British breeds. The re-
sult was that cottlemen in the extreme southexn portions of the United States
continued to railse thea,

“Including economic justification
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5.

Prev. work, etc. (cont.)

The King Ranch, in Texas, used Brahman bulls extensively in their Shorithorn
cow herd and, by selecting the inter-breeding the best crossbred enimaels and their
descendants, develoved the Senta Gertrudis breed. These cattle perform more satis-
factorily on the King Ranch than either Shorthorme or Herefords.

The United States Department of Agriculture has crossed Brahman and Angus
cattle at their field station at Jeanerette, louisiane. They find the crossbreds
superior to Angus and are now in the process of developing from them & new beef
breed adapted to thet area. Significantly, these catile developed at Jeanerette
perforn more satisfactorily there than do the Santa Gertrudis developed in Scuthern
Texes, where the annusl rainfall is considerably less.

Africenders were imported into the United States in 1931 by the King Ranch.
Angus-Africender crosses have been made at Jeanerette but were not as satisfactory
there as the Brahman crosses. Africander-Hereford crosses, however, made at the
King Ranch have been reported highly successful,

It is pertinent to inquire why the proposed research should begin with first
crosses instead of with cattle already developed st other places, i. e., with the
Ssnta Certrudis breed or with cattle cbtained from Jeanerette. The climete in
eastern North Carolina, however, differs from thait in either Southern Texas or
Southern Loulsiana. Annual rainfall is twice as great as on the King Ranch and
the mean temperature less than in Louisiana. Turther, the predominant forage type
is different then in those areas. While informaticn on the specific adaptability
of enimals to different climatic conditions end types of feed is inadequate, there
is ample reason to belisve that breeds of livestock are better adepted, on the aver-
age, to the conditions under which they are developed than to other conditions.

At the same time, even though one or both of the two strains mentioned above
were well adapted to Rustern North Carolina, there still would be good resson for
developing a third. Hybrid vigor has been demomstrated in cattle. To utilize
this phenomenon in the production of superior merket animals it is necessavy to have
unrelated strains Yo cross. TFrom that standpecint a good strain based on the
Hereford and Africander breeds should be very desirable since it would be most
divergent genetically from either of the now existing strains. (Heither of them
contain either Africander or Hereford breeding).

Outline of Procedures

The female foundstion stock is comprised of the overflow females from the
grade Hereford herd at Hofwann Forest. About 15 females were bred to the Afri-
cander bull and an egual nuaber to the Brahman bull in 1944. Between 35 and 40
females were mated to each in 1945. It is anticipated thaet the number of breed-
ing females in each group will be increased to between 75 end 100. The produe-
tion of Fy's will continue wtil this number Fy and F, femeles are availsble.
Since grs%e Herefords will be produced at the Forest each year, the two cross-
bred groups can be compared to them as well as to each other. The comparative
growth rates of the Fy's and grade Herefords should be established within 3 or 4
years. This and data on the celf production of the Fl iemales will be the basis
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5. Outline of Procedure (cont.)

for decidin"g vhethor either of the crosses show sufficient promise to justify
using it as a foundation from which to attempt the development of & new strain.

411 Py females excepting only decidedly inferior ones will be reteined
for breeding. They will be bred as two-year-olds to tulls of their own Fy group.

Intense selection baged on growth rate, conformation, vigor, tempersment and
mothering ability will be practiced starting with the Fp generation. Both the
records of individuals and of their progeny when available will be considered.

If when the Fy gencration hes been reached the snimals in either group
are deficient in a specific trait or traits, some females will be backerossed
to bulls of either perent breed, or outcrossed to bulls of another breed.

The extent of such matings cannot be forecast.

The data to be recorded is as follows:

1. On calves
a. At birth or shortly after ~ date of birth, sex, weight
{if practical) and color.
b. At wesning - weight, conformation, condition, and color.
c. A% begiming and end of each grazing scason until maturity
{for those retained - weight and conformation.

2. O0n cows - weight and condition at or shorily after calving and
at weening time. Conformation will be recorded at weaning time.

3. On bulls - weight, condition end conformation at begimning of
breeding sezson; and per cent of cows bred that conceived.

4. On 81l animels - pedurt;es znd coefficlents of inbreeding; end &ll
unusual characteristics of a specific nature.

These records will be supplemented by suitable pictures.

Conformation and finish will be scored on numerical scales. nforma—
tion scores shall be based on (a) compactness, {b) loin, (c¢) quarter*, and
{a) thrift.

lguarter will be evaluated consldering levelness of yump ss well as fullness
and depth of the entire rear quarters.

Hotes will be made of outstanding faults.

Periodie slaughter tests will be made %o check on caresss cuality,

¥henever possible rate of gain and efficiency of food utilization of
steers of the new strains and of Heveford steers will be compared within
the structure of mutrition experiments.

Haonagement and feeding practice will conform with recommendations arising
from research now in progress on beef production in the reed-grazing area of
Eastern North Cavolina. Cslves will be marked and dehovned at birth or as soon
as possible thereafter. lales not to be retained as possible herd sires will be
castrated at weaning tinme.




6. Probable duration of project:
A1l phases of the performance of the Fy generations will have been
satisfactorily messured within ten years.” In addition complete date on some
Fy, and on growth rate and conformation on a few i‘g individuals will have

been gathered. The course of the projsct beyond that time will depend on
this information, hence a revision of the project should be made at that time.

7. Date of nintiation: 1544,
SIGNATURES OF APPROVAL

1. Approval of Project Leaders

Date dJune 25, 1945 R. E. Comstoeck

Title Assoc. in Charge Animal Breeding Resesrch
Date Jure 25, 1945 J. B. Foster

Title Assoc. in Charge Beef Cattle and Sheep
Date Sept. 19, 1945 H. A. Stewart

Title Assoc. Professor Animal Husbandry

2. Approvel of Heads of Depai-t:nents. or Cooperating /gencies

Date Aug. 1, 1945 Farl H. Hostetler
Head, Animal Husbendry Section

Date Sept. 26, 1945 J. H. Hilton
Head, Dept. of Animal Industry

3. Approval of Committee on Experiment Station Projects
Date 12/10/45 R. W. Cummings
Chairmen of Commitice

4. Bpprovael of Director
Date 1/1/46 L. D. Baver
Director, North Caroliis Agriculitural
Experiment Station



NORTH CAROLINA AGRICULTURAL EXPERIMENT STATION

/ PROJECT OUTLINE

Project No. . As,j.’.é—all’] 3
Date
Submitted .. ....oo0ii i
Approved ....... ... ... .....
Revised ......................

1. Title Beef Cattle Especielly Adapted to the Coastel Plains Region of
North Carolina and similar areas.

2. Objective(s)

1 - To learn whether beef cattle resulting from crossing grade Hereford
cows to Brahman and Africander bulls are more productive in the
Coastal Plains Region (particularly for reed-grazing) than high-grade
Herefords.

2 - If the crossbreds are more productive, to develop & relatively pure-
breeding strain from one or both of the crossbred groups.

3. Reasons for Undertaking Investigations*

It is well known that the British breeds of beef cattle do not perform as
satisfactorily as Brahmens or Africanders in tropical or sub-tropical
climates. Crosses of the common beef breeds with either the Brahman or
the Africander also perform better in such climates than do the British
breeds.

Reed grazing in Fastern North Carolina is potentially importent for beef
production. It is desirable, therefore, to know what kind of cattle will
be most productive in the area and in particular whether cattle carrying
Brahman or Africander blood will enjoy the same advantage demonstrated in
slightly more extreme (tropical) climates. If they are better by even a
portion of the emount by which they excel the British breeds in some other
portions of the United States, their use in the ares would be of tremendous
economic importence.

*Including economic justification




4. Previous work and present status of investigations in the field of this project:

The original use of Brahman cattle in the Southern portions of the United
States was stimulated by the fact that even rather dilute infusions of Brahmen
blood gave a measurable increase in resistance to "tick fever". Subsequently,
that disease was essentially eradicated in this country. By that time, however,
it had been recognized that cattle carrying Brahman blood, being more heat-resist-
ant, performed better in warm climates than the British breeds. The result was
that cattlemen in the extreme Southern portions of the United States continued
to raise them.

The King Ranch, in Texas, used Brahmen bulls extensively in their Shorthorn
cow herd and, by selecting the inter-breeding the best crossbred animels and their
descendants, developed the Sante Gertrudis breed. These cattle perform more
satisfactorily on the King Ranch than either Shorthorns or Herefords.

The United Stetes Department of Agriculture has crossed Brahmen and Angus
cattle at their field station at Jeanerette, Louisiena. They find the crossbreds
superior to Angus and are now in the process of developing from them a new beef
breed adapted to that area. Significantly, these cattle developed at Jeanerette
perform more satisfactorily there than do the Sante Gertrudis developed in Southern
Texas, where the annual rainfall is considerably less.

Africanders were imported into the United States in 1931 by the King Ranch.
Ingus-Africander crosses have been made at Jeanerette but wére not as satisfactory
there as the Brahmen crosses. Africander-Hereford crosses, however, made at the
King Ranch have been reported highly successful.

It is pertinent to inquire why the proposed research should begin with first
crosses instead of with cattle already developed at other places, i. e., with the
Sante Gertrudis breed or with cattle obtained from Jeanerette. The climate in

% Duthagxf Rrocedurex Eastern North Carolina, however, differs from that in either
Southern Texas or Southern Louisiana. Annual rainfall is twice as great as on
the King Ranch and the mean temperature less than in Louisiana. Further, the
predominant forage type is different than in those areas. While information on
the specific adaptability of animals to differing climetic conditions and types of
feed is inadequate, there is ample reason to believe that breeds of livestock are
better adapted, on the average, to the conditions under which they are developed
than to other conditions.

At the same time, even though one or both of the two strains mentioned above
were well adapted to Eastern North Carolina, there still would be good reason for
developing a third. Hybrid vigor has been demonstrated in cattle. To utilize this
phenomenon in the production of superior market animels it is necessary to have
unrelated strains to cross. From that standpoint a good strain based on the
Hereford and Africander breeds should be very desirable since bhgg-would be most
divergent genetically from either of the now existing strains. (Neither of them
contain either Africander or Hereford breeding).

5. Outline of Procedure:

The femele foundation stock is comprised of the overflow females from the
grade Hereford herd at Hofmann Forest. About 15 femeles were bred to the Afri-
cender bull and an equal number to the Brabman bull in 1944. Between 35 and 40
females were mated to each in 1945. It is anticipated that the number of breed-
ing females in each group will be increased to between 75 and 100. The production
of Fi's will continue until this number of Fy and Fp femeles are available.
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Since grade Herefords will be produced at the Forest each year, the two cross-
bred groups can be compared to them as well as to each other. The comparative
growth rates of the Fi's and grade Herefords should be estsblished within 3 or
4 years. This and data on the calf production of the F, females will be the
basis for deciding whether either of the crosses show sufficient promise to
justify using it as a foundation from which to attempt the development of a
new strain.

All Fy femeles excepting only decidedly inferior omes will be retained
for breeding. They will be bred as two-year-olds to bulls of their own F, group.
Intense selection based on growth rate, conformetion, vigor, temperament and
mothering ability will be practiced starting with the Fp generation. Both the
records of individusls and of their progeny when aveilable will be considered.

If when the F3 generation has been reached the animels in either group
are deficient in a"specific trait or traits, some females will be backcrossed
to bulls of either parent breed, or outcrossed to bulls of another breed.

The extent of such matings cannot be forecast.

The data to be recorded is as follows:

1., On calves
a. At birth or shortly after - date of birth, sex, weight
(if practical) snd color.
b. At weaning - weight, conformation, condition, mnd color.
c. At beginning and end of each grazing season until meturity
(for those retained) - weight and conformstion.

2. On cows - weight and condition at or shortly after calving
and st weaning time. Conformetion will be recorded at ween-
ing time. ;

3. On bulls - weight, condition and conformation et beginning of
breeding season; and per cent of cows bred that conceived.

4. On ell animals - pedigrees and coefficients of Ainbreeding;
and all unususl characteristics of a specific nature.

These records will be supplemented by suitsble pictures.
Conformetion and finish will be scored on numerical scales. C;_nfoma-
:

tion scores shell be based on (&) compactness, (b) loin, (¢) gquarter, and
(d) thrift.

1
Quarter will be eveluated comsidering levelness of rump as well as fullness
and depth of the entire rear quarters.

Notes will be made of outstanding faults.

Periodic slaughter tests will be mede to check on carcass quality.

Whenever possible rate of gain and efficiency of food utilization of
steers of the new strains and of Hereford steers will be compared within
the structure of nutrition experiments.
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Menagement and feeding practice will conform with recommendations
ariging from research now in progress on beef production in the reed-grazing
area of Festern North Carclina. Calves will be marked and dehorned at birth
or as soon as possible thereafter. Males not to be retzined as possible herd
sires will be castrated at weaning time.

6. Probable Duration of Project:

A1l phases of the performance of the Fl generations will have been
satisfactorily measured within ten years. In addition complete data on
some F 2, and on growth rate and conformation on a few F3 individuals
will have been gathered. The course of the project beyond that time
will depend on this infirmation, hence a revision of the project should be
made at that time.

& PrebxbbexRxorakion
7. Date of Initiation: 1944

8. Personnel:

Name Department Relation to Project
R. E. Comstock Leader
J. E. Foster Leader
H. A. Stewart Leader
E. H. Hostetler Adviser
D. E. Brady Adviser

9. Coodperation:

a. Interdepartmental

b. Other Agencies

i, ~ S
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10. Financial Support:
a. Proposed Budget 7-1-45 to . 6=30-46 ..
ALLOCATION OF FUNDS [
Items
Ba;;g‘::d' l Purnell ‘ Adams I State Other ’ Total i
1. Salaries ]
2. Labor
3. Travel 150
4. Equipment &
Supplies
5. All Other 100
s
Total 250 |

b. Proposed Future Budgets:

None till 1947

Year

Salaries

Expenditures

Estimated
Income

11. General Remarks:

support beginning 7-1-47.

It is expected that this project will need increased financial
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SIGNATURES OF APPROVAL

1. Approval of Project Leaders

Date.. &.~.. 2 5. = 4. GP f W ...............

2. Approval of Heads of Departments or Codpefhting Agencies

Date. &=/ — &S a‘l/{//w&«- .........

Director, North Carolma Agrlcu]tural
Experiment Station

Chief, Office of Experiment Stations




