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Wnlto: a. Kilian. In Charge, farmstry Extonsian
J; c. Joana. Road, Forest flanagamnnt Extension suction

A. “Tag ovarwall prahllu continua: to h. to rain. not

incann thrauqh bottnr unnngannnt. narknting. and

utilization o! thn pras¢nt ferost rosauxeun.‘ Thus.

the arching partgruph tram tho “Plan of Action" acc~

tion at tun gggnggggggg algarly indicntns tho arans

wants major program acca-plishnnnta aunt b0 rhulizod.

whis report will flail with tn. livu nnjar axons

cf intereat sat tarth 1n tun 'vlun of Action." Thi'i

ineludez

1. Expanniaa 1n pxaduction af 1123‘. higbvqnality
hardwoods.

2. Tbs duvllepnunt at a lqu.*8fll10 Chrittnnuw
use. ontozprino 1n thn ubuntnia urea.

3. The dovulognnnt of a gonna Dalian-s approach
to. and increasad citieicncy in, forest
mannqununt and throat dovulapnnnt.

4. Rofiuction at louse: cant-d by threat 61:03:03.
inuecta and uterus.



5. Estihlishaant 92 a camparntivn bottanland
harawwedluaanquacnt study by th: Sahool at
Ifirostzyhxxtonsian Forantry ncpnrtuant‘wifih
savornl unjer harduaad~u81ng canplnios.

hating Eh. ynnr at 1963, that: hum been a

narknd incroaso in interest in eh. hardwood unnage—

unnt pragran.

Thur. hi8 bath a aontinuation at thg wmrk

started with novurnl of the induttrial landaunara

along thn noaaakc Rivtr. Infomnntion has been e91»

loetad tram the result danenntrattons on thn antib-

liahnnnt at hardwoad on nonaproduetivn 18ndfl. In

sans caaat. as many as 300,000 to 400.000 seedlings

at dosirlblc spocica are Qutlbliuhnd after thu

tirct evening nation.

Private lundaunors haw. Ilsa «ted tho tczvicos

at tho htrduuod upocialist. Mr. Jimmy ahiuids of

Halifax caunty'uu: given assistnnao in thn marking

and nmxknting of a nice stand at kayolo gun. A

lOflncrc dunenatrntiea plot was unrknd tbr an improvt~

aunt cat. That. was about 10.000 hcara toot at

nature and datuativn tapcla rcnevad pat acre, loav~

ing an cxcollnnt stand of young. thrifty tupolo.



This 1: thc first knawn privnta stand of tupulo

treated in this way.

In 1962. a proposal was submitted to tha U. 3.

Army corps at Engiuoors roqnnsttng that thny ask

eh: U. a. thrust Service to conduct two intensivu

studien tn datarnine tho o££I¢tn at flaoding below

tn. Eur: acaarvoir on the Rnanokn Rivur. Thu fixat

study'would aatnnninn tho afflict of prolonged flood~

in; on logging and log cost. This atudy'wus con~

ductod with tha aaopnrntion of en. corps of anginaers.

United status Forast sorvxaa, north Carolina rarunt

carviac. and tho flbrth carolinu Extunsion Raraatxy

Dupcztunnt, and was eonpletnd during thn umnth of

Bavuubcr. Thu findings will be publiuhsd in 1964.

who accoud study is a mach longcrnrangud progxan

and is oxpcetad ta continua to: eight to ten Ybltfl.

Th0 purpétu at this program 15 ta dctarutaa the

offhet pr¢1au§nd flooding hit an oxiuting stands

a! timber and thn cntublinhnnnt of adv rtprodnation.

This study, in aoaporntiou with the outage suntan

Parent service. was atnrtnd in naccubcr. nine duct
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“V aha. This plan was aged in securing a loan Iran{‘6ki

1‘ 3;

cxclosuros havu bean eanstructad to prcvunt daor~

hrause damngo on plats sat up to datnmuino vats:

damage tram Elaading.

rbrgstry Extension specialist x. u. Janos pro~

vidod‘lotdtruhip far this pragrunpwith athsr nun~

bars of tbs stuff aaliuting.

Stays ta accanpliuh an. objcativus in this pro»

gram ware ontlinad and diacunsod in the 1962 annual

report. Than. stay: war. again nut forth in th.

1964 rm.g v '. as a continuutian at Ehiu program.

In additian tn an. fivo orig1nnl stqps outlinad.

am has been lddOd.

3. “Th pranotn turfihor dovulaaunnt at privnto

snares: at Fraser £1: planting stock for

Christnaautrot qraunra in thy Hauntaxa coantins.“

Gag aaumnreial nursery'wan oatuhlilhnd in

Ed $;*flmwuiéi;;n caunty. A detailea annagnnnnt plan for

3;: drawing Bruno: £1: was prapnred for thy nuraoryb

tun Intact: Hana Adminiitration, 3nd with this



financial assistance ho has been able to attain-v

11311 and wand his amnesty operation. 1599:9211-

nauly ant-Anal! 3111162: Frau: £1: $9.411an

mu umplanted in 1:13. spring at 1963, and

than seedlings will be available ta buy”: in

the spring a! 1965.

”autumn h“ bean giant: to on. 0th»: land».

mar 11: Jackson county when mm 11):. to «tab»-

1m: 3 com-trait}. aux-nary for thu production a!

mismnvtno mulling ntock.

b. "to preach the planting of 700.000 truer £12.-

Ind 1.500.000 additional mailing» for Christ—-

as true {ran along than and»: white pine.

scam}: pine. whit. spruea. Douglas 11:, Homy

aprum, Serbian 8PM”. tad rod and“

Only mam-halt million Imam-r :1: mm plmttd
avg;‘

”55‘ :‘SV in 1963, Menu” of a sharttm a: «2:301»:th

3 (f3 3U" Punting stack 1m: pun-Mu by arms... Add»

{$3 (353$ ‘ rwffgml acumen of! planting stock will alleviate

‘3» \ this situation ind ink. 11: pauihla to ranch

33M» 3,} Minimum! Mating was m mum: sud-u

lines a! 9th.: spacing mo plant“ for Christmas

tron. 0! this nmbur. 1.500.000 mt. Whit. plan.



The telldwing’mcthods ware uscd to pranotc

thia planting praqrun:

(1) Raw: articlal
(2) India
(3)‘ whicviaian
(4) Grow mums
(5) Hi“! lattnro
(6) Portaaal cuntnat
(7) nannnatrations

The thrastry :poeialiats anointing wifih this

program warn Loanara Etapton and John Gillian.

a. ”To assilt ltndawnnrs in tho Hauntala aounticn

to inarcano inecnu by at least $250,000 in

1963~64 fihtaugh eh. sale of been ant and bagged_¢

-;!rasor £1: and :hcarcd whit. pint.“
V“
$f Thu harvast at truss: fir and whit: pin. in

1963~64 was $0,600 ever thu.hnrvast tho prtv1ou¢

yuar.. Th1: finryggt incrganad the inaana to 9x0u~

W ark b9 AE§£$¥£natoly’;§6ogooo. Shnaring and imp

provud manageunnt tudhniqncs raised tn. quality

at trees hntvnntud fur nnrkat. mixing than has.

aacqptablo ta tho buyer. Thu bettarquality

white pine: increased tht sales of thiu apaaics

as Christmas trots Aha arunnontala.

Eb tncrcano tn. hnrvnxttng and unrktting at
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theaa trees the {allowing mathoda ware usad:

(1) Bananstratiana in shunting tadhntqunu
(2) law: latter: ta ChristnnuwtrOt granary
(3) Bergman; contacts with growers and

Enact:
(4) Group meeting wifih growuru to discuss

cultural practicas noeonnary to: tan
, pmaductton a! quality trees

(5) aouxeea a! quality trcen and. known
to buyers

Ina tbxnatry apec1a11ata assisting with thin

pragran wore Leonard fiauptan and John Gilliam‘

”Tb reduce tha coat a! wand aontrol in Christmnau

trot plantations thrangh tho an. of chanicala."

‘Tha eantrol o: grasses and waeds in Chriatuns~

trec plantations on slopes too steep and reuqh

gar unchanical aquipnent is a amjar prdblun‘

asttbliuhad result danunatxntionl using aavural

unnameantral dhqnicala ta datarntno thair ¢££o¢~

tivunasa in tarms cf control and cost It: being

continuad. Assistanca was given to aovural new

growers Who startad using ahauicala in their

wuad-contrnl program. A naw'mnthod at hand ap~

plieation was dovalwmaa Ind flaund auecessful.

ma shaman 1: 91mm in a jar with holes

punchnd in the lid and uscd as ans waald use a

salt shnknr.
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flatbed: unad in this praqun:

(1) Results 93 demanstratians made known
to tha qrawurs Ehrough the quartnrly

_ news letter
(2) aranplnmatings
{3) Personal contact

Asuiuting with this program warn rarcstry

specialists L. A. Himpton and J. 3. Gillian.

“Ta knap Christmna~troo qrowura intbmund on thc

host cultural practicas for praduaing premium

tree at fine lowest possible cost.

Kuwait and test demonstrations in the appli»

cation of caumnrcinl tartilincrn. planting

unthods. vain; difthrunt sinus and 9:360: of

tra3or £1: seedlxngu, shearing tachntquoa and

ofihar cultural practiacs discussca in the 1962

3») arc haing cautxnuad.

-MMNNN unetiggs ware hula throughout the Mountain

era: to teaah cultural gauntlet: needaaary ta

praduce a premiumrqrade true. and infomn tho

granars at haw knowledge gained through danonu

strationa and rascaxch.

This phase of the pragram was carried out by

Farastry spacialista L. A. Hamptan, n. 8. nougm

lass and J. 3. Gillian.



1. “TO assist Christmaswtree grawera in devalaping

a practical Qua econmmiaal way of aantralling

b1a¢kb§rry'briar§ in their plantattans through

tha usa at’mist—hlawn ahanicala.‘

Tau result agmpnstrgfi}ons warn cstubltshed

f/fzskd;;;;;gne the rotultn a! applying wifih a

1;; niat blown: 2 pounda acid equivalent of 2,4.5~T

par aaro on the central at“briars and tha ro~

nidual attact. 11 any. an tha Christan: trees,

fiha raaults af.these demauatrutiana will ho

cvhlulted in tn: mpring of 1964.

Assisting with this pregram were lxtenaion

torcfitera.n. A. Hampton, n. s. Douglass, and

J. K. Gilliiu.

Christmas~tree productiaa budgets tax tracer £1: and

white pine ware prapared as a guide tor ahnlyaing’pratit

possibilitits in thc pxoductian of thnan trees in wantura

north.curalina. wheag budget: ware prcparsd by Jana L.

Gray: Jnhn H. Gilliam; and Roberfi L. Johnstanc, Inna

Itaagl-nnt and Public Affairs thensiun. (Arl)
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an. Earth Catalina tron tuner, Voit Minors,

mm, "M a bun-imamn I an aoavinm that flu do»

«lament of a ammonia-1 t1mb¢r~grw1ng mum“.

is a some! investmnt capable at: pmdncmg an ”trace-v

tin ratmm an mitt}. and time required.” mu 1:

true vim om upptomhu mi mum: as m. 611-

nor: did, mine Mu Minam- ham an twtml

1-. fiat: and sound mammal advice. Baton many 1:

{9 E invested in tube: production, or 1611. land“ a

2;. , i I. ”non should dearest!» the productive capacity at

j “‘2: “ m: mail and the magnum practicum: mummy to

“I :3 pradm a um crap that will pay of: tho invasiv—

9“ \.\ meat. The val“. of harvests in diractly waist“ to

if “a; the firoductiw capacity of the .3611.

S: m are-at. an awn-amen of thia mug tho tiabczm

§ g? 13nd mu and hmimsmn 615 north Maura, tho
M

£9116!!th thing: ware done:

a 81:: many mxkshws tar mutual agriculturn
/ ___ A"

g}; workors mra M16 in various parts» of the: state.

\ ‘11:. worm mama classroo- ucturu ma
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5g cumin: and field training in :01). productivity.

“5; '3 N occmicsof for.“ ”mam-out. tum: stand 1.3-

promnt. and taunt much and dinucs. (AM

R; R3 ‘M A‘fi) a

. .uAmvmv'Wmev—_”wwwaa ‘t‘ ”m".‘a.’

kc?

b. M thruwdny schools war. hold for MI:

W "M Paw company forum-rs. Incarnation was given

\35 in $611 productivity and tar-alt amines. (Av—5
“Q:

x and 1-5)

g g c. Field trips and clunrm «331cm on can. sit. WM

‘_ imx. ‘ unhar- aunt! ”remnant. and «commie-s MW”

g or fox-cat ”augment wt. hold in thimci‘fijifij

d. £1016 trips an tho «termination of soil

at“ ind-ox and productivity were coudactud for

tho Agricultural We: appraiul an“ in

the school a: agricultaro. ”A

a. Autism with fonstry program planning at n.:/, 5w}, 7

"Mfim autumn.» ‘ LW'W‘ ’WWW-mmxmmvDunlap-at and Rural ma Dcwlcpum: muting”: ., WW .pww ,. Yum” «m

mw3ulav1uon and radia prom-m on learnt
,,,.,w..M

g a

Plinth” find timer stand Mrmne.

‘59;
E

a?
pf

v“ R

5’
9‘6” n1: phase at the «want program an givun

“warship by no” a. Magma. with all other start

when assisting.
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Far tha punt five yuarn Laonard Hamptan ht: bean

working with Charlas 13310:. a oan~tmne state winner

in 4~a danpnntration activity. A untivn of Transyl»

E: Vania Cnunty, Charla: hma. nine. his first yum: 1n

ividua'uork. thihitad outstanding loadnruhip qualitins.

§é flhils still in high school. Charlcl bucaun intarontnd.

\ through uxtunaion assistance. in antatntnq toralt

land 1nd managing tbs tmubax for 1nv¢stunnt purposca.

Aftar pardhnsing his first traat a! tpproxinataly 100

tarts. ha rcacivad acniutanca in laying cut a can—

‘»x 910%: ulnaqunant plan to includc harvusting naehaao,

N: rand layout, 3nd rctcrcstntioa proceduruc. ibis was
it ¥ ,

QS‘~ anly thn heginninq.' Dalian. laarninq haste concqpta

“#0: tarantry. ha qniakly lcarnnd thn any: at a gaod
“ 5"

m huninonaman. no acqnixud novcral leans tbs tho put»

’ ifikk abuse of «that mountain traets of tndber. 0n cndh

fl 3 pflréhnaa ha t0¢CiVid instruetien on tho bout nunmgu~

£2; er nnnt tndhniquns. One on. area. sovnral omo~lar¢

&%\ plots~wnro 181d at: £6: othar 4—H tarostry bays to

$w§h curry threatry.

It. Taylor ha. rocaivad inutruchion in all phasns

\:¥; of acquisition. hAthuttng. r-zaroatution. ttnbcr

coatrncts. invitatienu-ta bifl on sawtinhur. pulpwbod
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and fame poets, and other: phases of handling a tin-

her male. lie learned the value at marking timber

fer specialty products such an veneer. Today he has

several hundred ems at woodland under: intensive

management.

uterus is new a law etudent at Wake rarest Col-

loge. Be glans to include in hie college etudiee

courses in fare-t comic: end tenet management.

man his manage training is muted. he will have

an excellent background to assist hie clients in wood»-

nnd investments .

the southern pine beetle outbreak that beam a

eerieue epidemic during the em: e: 1962 unaided

during the fell at! that year. who aims-ta of metam-

eion and State rarest service personnel to inform the

public a! preventative and mutt-ex meant», during

1963. eontribum much to the reductien in amber

end severity 91 attack by but heath-e. 8mm).

ectien prawn: we initiated in cooperation with

ether agencies. One eerie: at meetings we: held in

Bandeau: county (Ar—2) . a cute-wide radio and telev-

vieion network we: and ta diamante intonation
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A
ng to the publia. A number of-articles ware pmapared

9 and carried by nawapapers thraughout the state.

Kg? serious ntuauk of pin. hark hoctlcs oeaurrad

‘2. in Moore abunty as a result 9! a 30.000-acrc fibres:

flirt. rarestcrn tram public aquacita and industrias
4.4.

not ta dtnauus mantra: anthnds, salvage rueammenfiau

tinna and oppnrtunittus and ta caataiantn their
A4.

aetivities in fine area. At l unoting hula in thc

E arc: tar landawnars, rocaunnndutians tar contralw

ling thu ¢nthrcaka and salvaging trans danuqnd by

thy firm and insaats vat. discnnand. ha a result

x.“4<:>

a: thauc aftertn. tho innoat aufibrcak was centniuod

1n the tircmdunagnd urga; and an orderly ualvaqu

program.uaa earricd out.

aha Dutah on: diamana “a: aontirnnd 1n savnral

gnaw first:9! tbs state during 1963. 1h¢»flxt¢naion

J.“‘£orosters, statu throat survicn partonnnl and porn

<L“ ”’ aaaacl tram tbs Intamolagy and Patholagy quartm

2 meat: 9: Karen carolina seat» not to diucuns Eh:

lgeast rcsetr¢h aafl rccaunnndnttons canaorntug tho

discaec. At a gablic uniting hnld an Guiltbrd

County these specialists. wanted this infomtian



with alimfinnting rent rat

to lectl govnrning agincios. institutions, protba¢

sianal tbrcstara, caunty'xxtnnsian parsonnnl. and

athnr agriaulturul uurknrs. ubuapaporn. radia and

tolcviaien stations geopoxatod in diauuntnating

this infatuation ta ta: poqplo.

A oat-day training program on throat insoats

and diacuaan in: hula tar tha vicanont Ara: Dovn1¢p~

aunt Anaoetttion. canaiatinq a! fittoca countiol.

Instruction wan givun in tha c1::uroon and tiald

to connnnity landcrn. efiunty nxtunaion aquntu, prov

fissioanl furniturs and tarieultural workatn.

Th. Neath Catalina christnnu Era. aroucrn' An~

lactatian had I! thnir tapie tbs Ehoir annual unat-

inc. ‘cnatral of Insccts and 913.13.: as 1 Mann.

0! financing Leanna in Plantitionl.' (A93) Eh»

thgnsian throatry uptaiulist an: ausiatna 1n prufi

ucnting this praqrun.by'p¢xuonnml tram an. South~

onstarn ruraat nxpariasat Station tad uh: xntonology

quartnnnt at flbrth Ctrcliua seatt.

flwm9nn Chrinflnnn~tr¢o arena: may 91?.» assistnaca

) trau.his

nuraory buds. whit pmnvuntod tan transylanting at
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diseased seedlings that would not hlvu survived.

that Inving tho grown: chm cafit a! this oporatian.

intro ht: haon a continuition of oftart in tho

ttudy of an. hulnan.wbolly Annie. Cbogoratiau with

9th.: agnnatou in rgporting 1:: location and ottbrtu

g.to eautral its upwaad are bola; cautinund.
x

Instruction in 20:0:t antennlagy HI! ugain pre~

aontné ta tho flith—arldt studcntn of thy findinanw

uhyodan saheolu and aity uchocln a! arooadhara as

rayortod m m 1962 m... training

stations kiwi hceana an annual affair.

At a nn‘ting a: Eh: Bouthora Chnptcr of tha

Intarnattonnl shade Eran Centbrcnca. trad I. Hh1t~

£1016 guvu a pupa: on aargnt instctn. with particu—

lar unphnsts on bark hootlon.

W .
'igicwh‘aii‘j as an ouifirowfl bo+h-=lqu
Ahtau<rotuitflo£ tho thtnateqflhardnood program

a caopnrnttvu hardwood rcpoarah proqrin was 1n1t1~

atnd July 1, 1963. Eta campunin: lacutod throughout
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the Bouthoant support Eh: program financially. Ayn

pliod tcuanrch studio: of intnrcst to aadh campaay

are locutcd an cunwany lands. with taahniaal hnlp

tram tn. Schoal at Porcstry.nud the fibrth Catalina

xxttnaten Forestry nopareunnt.

the fiirut interim ptagraas taper: an thiu pragrun

hn$'bo¢n submitted to the participating canpnuiau

and is haraw£th iuhnittod as axhlbit LEV.

fix. 3. MM Jana; sdrvuc as aaaoaiato director

02 um- ”man.

In idditien to the fivn anjnr trial of intorcat report,

the duplrtnnnt was involvud in many 0th.: nativitiol.

Sana at that. urn rqportad vary briefly in fihn tbllawing

Putornphae

1. At thu invitntxon at eh: larch fllralinl calnxaaiancr

at Agricultnra. eh» Nbrth Circlina retestry*nsiocin-

tiea uponnazoé tbs «antral thlln. fibrnatxy. 19: en:

1963 north enrolinn Stat. Fair. "lurueln of Eh.

rarust" was tho titln lclccttd 1b: the iarcntry Qx~

hibita pineod both lucid. and outliaa an. nortan

Arena located an the thirgraunda. 8. c. Janos.

tbrcntry thnnsion npoeialint. «In naund dhninuan
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of tha Action canadttuc roapcnsihla for building

flu» exhibits. Pmurtnon,unj¢r ckhihits war. can“

struetcd over a puriod a! fivu wockn wifih chm co~

operation at the Extonstou Serviau. v. 3. Parent

sarvica. north Catalina loront aarvian. and 1ndun~

try rcpfincoatativus and assaclatioas. In. than.

titlc and aghibits rccoivud much reea§n1ttaa through

tan prise, radio and tolovluiau. augmentatativts

of tun othnr statau vltitod ch. :31: to vitwvtha

exhibits. A :11: at thu oxhtbitu by tho
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Background and Basic Assumptions

These budgets are prepared as a guide for analyzing profit
possibilities in Christmas tree production in western North Caro—
lina.

Two sets are included. One is for growing Fraser fir; the
second is for growing white pine. Fraser fir is suited primarily‘
for the mountain area on land at altitudes of 2000 feet or more.
White pine can be grown over a wider range which includes western
Piedmont counties on land at altitudes up to 3600 to 4000'feet.

Both trees have market possibilities other than as cut
Christmas trees. Both are sold in balled-and-burlapped form for
ornamental planting. In addition. there is a ready market for
Fraser fir boughs for decorative uses at Christmas time. However,
these budgets are confined to the production of cut Christmas trees
sold on a wholesale basis at the farm.

In the development stage, a Christmas tree operation resem-
bles an orchard enterprise. For the first five to six years the
operator is involved in planting and cultural operations to get
the trees up to "bearing" age and size. No harvests occur. Then
the trees start "coming in“ to the bearing stage and yields build
up until the optimum "bearing" period is reached. With Christmas
trees where plantings are made in sequence over the development
period and where each mature acre is then replanted, this optimum
"bearing" period can be maintained indefinitely.

Therefore, two budgets have been prepared for each species -
"A + B" and a "C" budget. The "A + B" budget lists annual costs
and returns and labor and machine inputs for the optimum "bearing"
period when the first planting reaches rotation age. From this
point on, a continuous harvest at a given level is assumed.

The "C“ budget shows costs and returns and labor and machine
inputs for each year of the development or build—up period plus the
period as a whole.

These budgets assume a family—farm type of operation. No
land or building costs are included. Labor has not been priced.
No interest charges are budgeted against capital required except



for eguipment and hand toOls used. Here a 6% rate applied to
average investment was included in arriving at hourly or annual
ownership and operating costs.

Although plantings must be protected from fire and from
grazing, no Charges have been included because protection measures
needed will depend on the individual situation.

Prices, labor requirements and yields are based largely on
the experience of pioneer growers since research in this enter-
prise under western North Carolina conditions is just beginning.
Prices are at 1962-63 levels.

It is assumed that plantings will be established on land
already cleared which can be worked with hand tools. Other than
this, steepness or the presence of surface rock is not critical.
Land now in native pasture which cannot be worked with tractor or
horse-drawn mowers is suitable - or better land if available.



Table 1A. FRASER FIR CHRISTMAS TREES, 8%—YEAR ROTATION*:
ESTIMATED COSTS AND RETURNS PER YEAR

9-ACRE UN;T**
Item Description Unit Quantity Price Amount

REVENUE
Yield Christmas trees averaging

6 feet in height Tree 2,160 $ 2.00 $4,320.00
TOTAL REVENUE EXTEEETBE’

VARIABLE EXPENSES
Planting stock Fraser fir 2-2 transplants 1.000 plants 2.72 $55.00 $ 149.60
Fertilizer 10—10—10 cwt. 25 $ 3.50 $ 87.50
Side dress Ammonium nitrate cwt. 9.5 $ 4.00 $ 38.00
Briar control 2,4,5-T lbs. acid' 2 $ 3.00 $ 6.00
Sod control Amizine lb. 3.5 $ 4.25 $ 14.88
Weed control 46 Simazin lb. 12 $ 8.25 $ 99.00
Insect control Insecticide as needed -— -- -- $ 43.00
Machine operation Tractor, 24-40 DBH hr. 78 $ .60 $ 46.80

Trailer hr. 78 $ .10 $ 7.80

TOTAL VARIABLE COSTS $ 492.58

FIXED EXPENSES
Equipment Tractor, 24-40 DBH hr. 78 $ 1.00 $ 78.00

Trailer hr. 78 $ .11 $ 8.58
2 knapsack sprayers Annual Annual $11.68 $ 23.36

Hand tools 2 planting spades )
2 buckets )
2 how saws and blades) Annual Annual $16.68 $ 16.68
2 pruning shears )
2 pruning snips )

TOTAL FIXED CQSTS 4§ lzeggz
TOTAL COSTS . § §12.gg

_ _ .. --_-,‘ ‘70. 2-‘ ‘. A §§.7QO,80

*This budget is for a 9-acre unit in the 9th calendar year and all succeeding years after the
(Over)



buildup period has been completed. During the buildup period successive 1-acre units are added an-
nually to the operation over 8% years. This budget assumes that an intensive level of management
will be followed.

**Cleared land at altitudes of 2000 feet or higher. This budget does not include cost of fencing or
special fire protection measures, if needed. ” .



Table 13 FRASER FIR CHRISTMAS TREES
ANNUAL LABOR AND TRACTOR INPUTS PER 9-ACRE UNIT

gm THE 9TH CALENDAR YEAR AND EACH succggpme YEAR OF OPERATION
Hours.reguired

Number ’f . WTractor
of acres and

onth T e of operation Eguipgent used treated Labor trailer
April Plant 2,720 Fraser firs Haul trees to planting site with)
and/or tractor and trailer ) l 1 1
May Hand plant - spades and buckets ) 54

Spot-treat for weed control
with 4G Simazin By hand 6 30

flop—dress with 10-10—10 Haul fertilizer to site with)
tractor and trailer ) 5 2 2

Apply by hand ) 25
Side-dress with ammonium Haul fertilizer to site with)
nitrate tractor and trailer ) 3 2 2

Apply by hand ) l3
Insect control as needed Knapsack sprayer, hand

operated - 22
July Briar control with 2,4,5-T Knapsack sprayer, hand

operated l 8
Aug. or
Sept. Sod control with Amizine“ By hand 1 5
Sept. . “._” ; ,~
and/or Shear and shape trees Pruning shears and ships)
Oct. By hand ) 6. 228
and/or
Nov.
Nov. Select, harvest and load Bow saws. Haul trees from field) 357
and/or trees on buyer's truck with tractor and trailer. ) 3 73 73
early at farm Hand load )
Dec.

Totals 820 78



Table 1C FRASER FIR CHRISTMAS TREES
INPUTS AND RETURNS PER YEAR DURING 7%-YEAR BUILDUP PERIOD

“TO A CONTINUOUS OPERATION
Input§ Revenues

Number Tractor
of and Number

acres Labor trailer of trees
re- re- TotalA Cost of harvested Gross

Yea; Mbnth Description of operation quired quiredé/ Hours costé/ materials and sold recei ts
Pre- July Briar control 1 8 $ 6.00
plant Buy knapsackosprayerg/ " $ 11.68

_ 5 g 15.00

plant Totals 17 19 5 32:68
First April Plant treated acre 1 $ 149.60
plant- and/or Buy planti g spades and 55 1 $ 1.81
ing May bucket‘ $ 3.97

Fertilize planted acre Same V 5 $ 17.50
July Briar control on 2nd acre 1 8 $ 11.68
Aug. or ' u-_o1 -
Se t. Sod control on 2nd acre 15.00

First
plant-
ing Iotalgv g 73 4L7$ lgfil $ 203.75
Second April Plant treated acre 1 55 1 $ 1.81 $ 149.60
plant- and/or $ 3.97
ing May Weed control on 2nd year

planting 1 5 $ 16.50
Fertilize 2 planted acres Same 10 1 $ 1.81 $ 35.00

July Briar control on 3rd acre 1 8 $ 6.00
_ $ 11.68

Aug. or . '
Segt. Sod control on 3rd acre Same 5 g 15.00

Second
l .—

Eng?“- .Totals 3 83 2 s 3.62 $ 237 75IL



Table 1C (continued)

Inputs Revenues
Numhefi-i:1 Tractor 7‘

of _ and. 'Number
acres Labor trailer of trees'
re— re- Total Cost of harvested Gross

Yeégp Month Descri tion of o eration guired quiredi/ Hours costl/ ggaterials and sold receipts
Third April Plant treated acre 1 55 1 $ 1.81 $ 149.60 1'
plant- and/or 3.97
1ng May Weed control on 2 planted

acres 2 10 $ 33.00
. Fertilize 3 planted acres Same 15 1 $ 1.81 $ 52.50

July Briar control on 4th acre 1 8 $. 6.00
11.68

Aug. or
Sept. Sod control on 4th acre Same 5 $ 15.00 .
Sept. Shear and shape trees in T "
and/or 3-year-old planting
Oct. Buy pruning shears and
and/or

Third g
Nov.

plant-
‘ing Totals 4 136 2* $ 3.62 § 275.48

_ Fourth April Plant treated acre 1 55. 1 $ i1.81 $ 149.60
plant- and/or Weed control on 3 planted __ 3.27;;
ing May acres 3 15 $ 49.50

Fertilize 4 planted acres Same 20 2 $ 3.62 $ 70.00
July Briar control on 5th acre 1 8 $ 6.00
Aug. or '
Sept. Sod control on 5th acre Same 5 $ 15.00
Sept. Shear and shape trees in
and/or 3- and 4—year plantings Same 86 s 3.73
Oct.
and/or
Nov. ~e======Ler ==,



Table 1C (continued)

Inputs Revenues
Number Tractor

of and Number
acres Labor tgailer of trees
re- re— Total Cost of harvested Gross

Year Month Description of operation quired quigedé/ Hours cost1 materials and sold receipts
Fourth 1
plant— '
ing
cont. Totals ‘ <§ 189 3 s 5.43 s 309.48
Fifth April Plant treated acre 1 55 1 $ 1.81 $ 149.60
plant— and/or 3.97
ing .May Need control on 4 planted

acres _. 4 20 $ 66.00
Fertilize 5 planted acres Same 25 2 $ 3.62 $ 87.50

July Briar control on 6th acre 1 8 $ 6.00
11.68

Aug. or
Sept. Sod control on 6th acre Same S $ 15.00
Sept. Shear and shape trees in
and/or 3-, 4— and deear
Oct. plantings Same 131 $ 3.73
and/or
Nov.

Fifth
plant-
ing Totals 6 244 3 $ -§.43 5 343.48
Sixth April Plant treated acre 1 55 1 $ 1.81 $ 149.60
plant-!and/or Weed control on 5 planted ._.;.27"
ing ~May fiacres 5 25 $ 82.50

Fertilize 6 planted acres Same 30 3 $ 5.43 $ 107.50
July Briar control on 7th acre 1 8 $ 6.00

11.68



Table lC_(continued)

I_pgts ‘ Revenues
Number Tractor

of and Number
acres Labor trailer of trees
re— re- Total Cost of harvested Gross

Year Month Description of operation quired qgiredé/ Hours costl/ materials and sold receipts
Sixth Aug. or "—"“
plant- Sept. Sod control on 7th acre Same 5 $ 15.00-
ing Sept. Shear and shape trees in
cont. and/or 3-, 4—, 5— and 6-year

Oct. ' plantings hr Same 176 $‘ 3173
and/or
Nov.
Nov. Select and harvest in 6th
and/or year planting and load
early trees on buyer's truck
Dec. at farm.' Same 70 15 $ 27.15 $ 8.97 440 $ 880.00

Sixth
plant-
ing .Totals ‘ 7 369 19 $ 34.39 $ 388.95 440 $ 880.00
Severn April Plant treated acre 1 55 ' ' 1 $ 1.81 $ 149.60
plant— and/or 3.97
ing May Weed control on 6 planted

acres _ _ 6 30 $ 99.00
Fertilize 7 planted acres Same 35 4 $ 7.24 $ 119.50
Insect control as needed
Buy 2nd knapsack sprayerg/ 22 $ 43.00

11.68
July .Briar control on 8th acre 1 8 $ 6.00

« «~ll.68
Aug. or
Sept. Sod control on 8th acre Same 5 $ 15.00

M
C“,



Table 1C (continued)

#_;nputs Revenues
Number Tractor

of and Number
acres Labor trailer of trees
re— re- Total Cost of harvested Gross

Year Month Description of operation guired guiredé/ Hours costl/ materials and sold receipts
sevemm Sept. Shear and shape trees in
plant— and/or 3-, 4—, 5-, 6- and .
ing Oct. 7-year plantings Same 211 ' $ 3.73
cont. and/or

Nov.
Nov. . Select and harvest trees
and/or in 6- and 7-year-old
early » plantings and load on

fibu eris truck at fang1.... ._._. 3.. ._.. _.._1—m.—M 1.....-

buildup period 8 1.577 80 $194.80 $2,263.70 1,760

1/ Includes operating cost and fixed annual cost prorated per operating hour.
2/ Purchase price $50.00. Carried at annual owner and operating cost of $11.68.
3/ Purchase price of spades and 2 buckets = $17.00. Carried at annual owner and operating cost

of $3.97. '
fi/ Purchase.price of 2 shears and 2 snips $16.00. Carried at annual owner and operating cost

of $3.73.
§/ Does not include driving tractor. Labor time for tractor driving considered equal to tractor

operating time.
.6/ Purchase price of 2 bow saw frames = $17.00. Purchase price of 2 blades yearly = $5.00. Frames

carried at annual owner and operating cost of $3.97.



Table 10 (concluded)

Summary at end of 8th calendar year:

V Total gross reseipts $3,520;oo

. Less: Total cost of materials
plus ownership andi
operating cost of .
equipment and tools = 2,408.50

Net to labor, capital and
management ‘ = $1,111.50

Total labor plus hours tO’
drive tractor 1,657 hours



{K

Table 2A WHITE PINE CHRISTMAS TREES, 7%-YEAR ROTATION*:
ESTIMATED COSTS AND RETURNS PER YEAR

8—ACRE UNIT**
Item Description unit figuantitv ’Pgiee 1 Amount

REVENUE
Yield Christmas trees averaging

6 feet in height Tree 1,400 $ 1.50 §2.100.00
TOTAL REVENUE $g&;00.00
VARIABLE EXPENSES
Planting stock'r White pine, 2-0 seedlings 1,000 plants 1.75 $ 6.50 $ 11.38
Briar control 2,4,5-T lbs. acid 2 $ 3.00 $ 6.00
Sod control Amizine lb. 3.5 $ 4.25 $ 14.88
Insect control Insecticide as needed —- -- ~- $ 43.00
Machine Operaé’-n Tractor, 24-40 DBH hr. 46 $ .60 $ 27.60
tion Trailer '- hr. 46 $ .10 § 4.60

TOTAQfiVARIA§L§ COSTS $ 107.46

FIXED EXPENSES
Equipment Tractor, 24-40 DBH hr. 46 $ 1.00 $ 46.00

Trailer hr. 46 $ .11 $ 5.06
2 knapsack sprayers Annual Annual $11.68 $ 23.36

Hand tools 2 KBC planting bars )
2 buckets )
2 bow saws and blades) Annual Annual $17.14 $ 17.14
2 pruning shears )
2 pruning snips )

TOTAL FIXED COSTS $ 24356
ngAL COSTS ' s 199.0;
REIDRN TO LABOR. CAPITAL AND MANAGEMENT $1,900.98

*This budget is for an 8~acre unit in the 8th calendar year of the initial buildup period and each
succeeding year of continuous operation. During the buildup period, successive 1—acre units are
added annually to the Operation over 7% years. This budget assumes that an intensive level of
management will be followed. ,

**Cleared land in the western Piedmont and mountain counties up to an altitude of about 3600 feet.
Fire and livestock must be excluded from white pine plantations. This budget does not include cost
of fencing or special fire protection measures, if needed.



Table 2B WHITE PINE CHRISTMAS TREES
ANNUAL LABOR AND TRACTOR INPUTS PER 8—ACRE UNIT

IN THE 8TH CALENDAR YEAR AND EACH SUCCEEDING YEAR OF OPERATION

WhatusedMonth _EZE§_2£_QE§£ati°n
March, Plant 1,750 white pines
April
or May

May or Insect control as needed
June

June or Shear and shape trees
July

July Briar control with 2,4,5-T

Aug. or
Sept. Sod control with Amizine

NOV. Select, harvest and load
and/or trees on buyer's truck
early at farm
Dec.

Totals

Haul trees to planting site with )
tractor and trailer )

Hand plant - KBC bars and buckets)

Knapsack sprayer, hand
operated

Pruning Shears and snips.)
By hand )

Knapsack sprayer, hand operated

By hand

Bow saws. Haul trees from field)
with tractor and trailer. )
Hand load )

Hours reguired
Number Tractor
of acres and
treated Laborw trailer

1 1
1 26

-- 22

5 117

l 8

1 5.

3 45 45
269

493 46



Table 2C WHITE PINE CHRISTMAS TREES
INPUTS AND RETURNS DURING Gk-YEAR BUILDUP PERIOD

TO A comwmgou
gnputs Revenues

NumbEr Tractor
of and Number

acres Labor trailer of trees
re- ‘re— Total ‘Cost of harvested Gross

Year Month Descrigtion 0; operation Juired guiredl/ Hours costg/ materials and sold receigtsPre— July Briar control 1 8 ’ $ 6.00
plant Buy knapsack sprayer§/, $ 11.68

Aug. or

ing
Second
plant-
ing

_“§QQWPQQE£9},W

Totals 17 13 $ 32.56
March, Plant treated acre . $ 11.38
April Buy KBC planting bars 1 26 1 $ 1.81
or and bucket 4 $ 4.44

May
July Briar control on 2nd acre 1 8 $ 6.00

$ 11.68

-_.S,m____.u‘ol__,_lmi_w

Totals g 39 1“ 5*}.81 5 48.38
March, Plant treated acre 1 26 1 $ 1.81 $ 11.38
April $ 4.44
or

May
July Briar Control on 3rd acre 1 8 $ 6.00

' $ 11.68
Aug. or . ,
Sept. Sod control on 3rd acre Same 5 $ 14.88

No treatment on 2-year
clantine -"“‘ 1



Table 2C (continued)

l,PUtS Revenues
Number Tractor

of and Number
acres Labor trailer of trees
re— re- Totali Cost of harvested Gross

Yeégr Month Description of Operation {Hired :u1re ', Hours cos 2 materials and sold receipts
Second
plant-
ing
cont. Totals 3 39 1 $ 1.81 8 48.38
Third March, Plant treated acre 1 26 1 $ 1.81 $ 11.38
plant- April $ 4.44
ing or w

May
June or Shear and shape trees on
July 3-year planting 1 28

Buy planting shears and
snip $ 3.73

July Briar control on 4th acre' 1 8 $ .6.00
$ 11.68

Aug. or
Sept. Sod control on 4th acre Same 5 $ 14.88

No treatment on 2—year

' Third
plant-
inq Totals 4 67 1 $;;.81 8,5 .11
Fourth March, Plant treated acre 1 26 1 $ 1.81 $ 11.38
plant- April $ 4.44

. ing or
May
June or Shear and shape trees on
JUly' 3-year- and 4-year-old

plantings 2 56 $ 3.73



Table ZC (continued)

Inputs T Revenues
Number Tractor

0f and Number
acres Labor _ trailer of trees
re— re— Total Cost of harvested Gross

ggar Month Description of operation quired quiredl/ Hours costg/ materials and sold receipts
Fourth.July Briar control on 5th acre 1 8 $ 6.00
plant- $ 11.68
ing‘ Aug or
cont. Sept. Sod control on 5th acre Same 5 $ 14.88

No treatment on 2-year
_ 7. -1nn-__-____.r_.._.m__--,~m1-.__‘_Wm-_..m _ "WW”

Fourth
plant-
ing ‘Totals 5 95 $ 1.81 $ 52.11

Fifth March, Plant treated acre 1 26 $ 1.81 $ 11.38
plant- April $ 4.44
ing or

May
.June or Shear and shape trees on
July 3-, 4- and 5-year~old

plantings 3 84 $ 3.73
July Brier control on 6th acre 1 8 $ 6.00

$ 11.68
Aug. or
Sept. Sod control on 6th acre Same 5 $ 14.88
Nov. Select and harvest trees
and/or in S-year-old planting
early and load on buyerfs
Dec. truck at farm. Same 46’ $16.29 280 $ 420.00

Buy bow saws and blades $ 8.97
No treatment on 2-year

”lantln , l _.



Table 2C ,(continned)

Innts ‘Ravenues
Number Tractor

0f tand Number
acres Labor Jag1er of trees
re— Total Cost of harvested Gross

Year Month Description of operation~ quired quireLm/ Hourscost2 materials and sold receipts
Fifth ' 3
plant-
ing
cont. Totals 6 165 10 $;§&;O $.61108 280 $ 420.00
Sixth March, Plant treated acre 1 26 1 $ 1.81 $ 11.38
plant- April $ 4.44
ing or

May
May or Insect control where
June needed 22 $ 43.00

Buy 2nd knapsack sprayeré/ $ 11.68
June or Shear and shape trees on
July 3-, 4—, 5- and 6—year-

old plantings 4 106 $ 3.73
July Briar control on 7th acre 1 8 $ 6.00

$ 11.68
Aug. or
Sept. Sod control on 7th acre Same 5 $ 14.88
Nov. Select and harvest trees
and/or in 5- and 6—year—old
early. plantings and load on :
Dec. buyer's truck at farm Same 139 27 $48.87 $ 8.97 840 $1,260.00

No treatment on 2-year ‘
lantingw-m— ”WWW-”MWW

Sixth
J plant— . ,
in To als -- 7 305 28 $50.68 $11§;]6 840 $1,260.00
6: years cumulative totals“£5375?"
buildup period 7 2;} 42 $76.02 $410.38 1ngO $1,680.00



QQ‘Q't

Table C (concluded)

Does not include driving tractor. Labor time for tractor driving considered equal to tractor
operating hours requirement.
Includes operating cost and ownership cost prorated per operating hour.
Purchase price = $50.00. Carried at annual ownership and operating cost of $11.68.
Purchase price of 2 bars and 2 buckets $19.00. Carried at annual ownership and operating
cost of $4.44.
Purchase price of 2 pruning shears and 2 pruning snips $16.00. Carried at annual ownership
and operating cost of $3.73.

Summary at end of 7th calendar year:

Total gross receipts = $1,680.00

Less: Total cost of materials
plus ownership and
operating cost of
materials and tools = § 486.40.

Net to labor, capital and
management $1,193.60

Total labor plus hours to
drive tractor 765 hours



(Mr. Whitfield's Copy) This latter was mailed out to 1400 landowners so hope
we have good turnouts at each of our siX~ ings.

LOOK FORWARD TO SEEING YOU on JAN. lst little
Egl.l£§-~*I_B_1§_E_ EEQEEEé BEFORE9=°°A-M'

As most of you know, beetles in your pines can cause thousands and
thousands of dollars in losseso

We have arranged a series of meetings on January 3lst¢ and February lst.
at the following places:

January 31. 1963

Time Place Address

9:00 A.M‘ Se Ag & S, Re Route #2 Hampton (Turn next road
Daniels Glemmons ‘West of Roy Pickles).

10:45 AEMO Marvin Graver Route #8 {Meet at Welcome ReadyeMix
& Stamey Graver Lexington Cement sign on welcome-

Arcadia Road)o

2:00 PUMo Virgil Parker Route #3 Reeds (on old #64 just be-
Lexington fore get to Reeds Cross Roads -

Dre Gobble Place).

February 1, 1963

9:00 AQM. Donald Frank Route #6 Hedrick's Grove (Kepley and
, Lexington Frank's Hardwood Cog)o

10:45 AGM. Jess Taylor Route #1 (Turn to right on Loflin
' Denton Road off #109 Highway? go

%'mile on left.)o

2:00 P.Mv Ned Welborn Route #4 (First house North of Ledford
Thomasville High School)o

, we will have at the meeting places representatives from the North Cara
olina Forestry Service, North Carolina Extension Services and-others to
help landowners with the following:

10 How to recognize or identify the Southern Pine Beetle, IPS Beetle
and Turpentine Beetle;

20 What steps landowners should take when beetles are found in their
timber and what to do to help prevent attack of beetles

3c Explain services available from.N° C6 Forestry Service and other
Agricultural Agencieso Explain State Law in regard to infestation of
forest trees with insetts and diseases.

40 Directions and Spraying with BHCr Question and Answer period»

Please invite your neighbors to attend one of these meetings with youo
This notice does not go to all landownerso

Sincerely,

, I y] if

Cg Es BERNHARDT, COUNTY EXTENSION CHAIRMAN BREANT BRASWELL, COU TY
FORESTRY AIDE
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mm CAROLINA WSW m3 GROW M30CIA'1’ION

Sumner fleeting
Auguet 23 1963

91.3.63 - Bnrmvnle. 8. c., in the Cam-unity Building
10mm an Witt.“ Street

w

W

8:30 Beard. of Directore' meeting
9: 30 Start regular: meeting - welceae ta manty by

fir. 3111.1th“. meaty agent
9:35 Butane «331cm Opening twice by ”manual:

president - Russell Beaten
9:40 Secretary and trueurer' a: report - Reynond Farthing
9:45 skatinn of three numbers to Board 0! streetcars

3.0300 Bumuon of ahangee 1a lam-laws and mmtttution~~
membership to vbte on eugqeeted changes - Jenn Lynch.

chairmen of Moray Legislative Canine.“
10:36 Introductian of guest epeehete - Fred mitttem.

intent alumni: extension special“:
10:35 Diane: Affecting Mrgreen Trees - Er. m1“ Reagan.

pathologiet. Southeeeh'ern Forest Dryer-inert static»:
11:20 Morning breek
11:30 Insect Prahlm of Evergreen Trees - Br. 1!. H. terrier,

‘ enhmloqut; north Caroline State college.
9:. Farrier m1 discs»: in detail the innate with
which Quintana-run grave" will be neat, eoncerned.

12:30 Lunch

W

1:45 (1) Trip to fit. Mitchell ta chum the 6mm: to
truer fix by the talent woolly ephm

(2) Trip to miemeetree plantation: to observe
insect end disease deluge of Christmas trees

6:00 Supper ~ restaurant; on at. Kitchen ~~ Butch



7:00 Baird of Directoxn' wasting aeloctian of officnra
for awning yunr

fleet at Crassnard arugstoru to tan: Chriatnna~tzo¢
plantnttoan 1a Awtry enunty ~~flzngnggg 800
wark being don. in ehanicnl wwad caatrel.
firtilxxattou; brain aoutrol. shunting. tad
varieties buinq grawn far Christan: urn...

‘figggfl; 4 ma: saturday tour is set up far those pardon: intnvmstcd
1n toning what in hula; dam. to ingrown tha quality of
Christmas trees through improved cultuxnl pr&¢t1¢os.

gmm§_g w For Enema wan plan to stay aver far the anturdny'nnctiuq.
resorvntiona thould ho mud. in advanca at an. a! the local
metals in Burnavill. er at tha unnwray Ian lacntod an tn.
aquarn in Burnnvilla.
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8:30

10:00

11:00

1:00
5:00

8:00

9 00

10:00

11:00

1:00

2:00
5:00

89‘

1963 FORESTRI’WORKSHOPS

Vbcational Agriculture Teachers

Bark Beetles

Timber stand improvement

Diseases of forest trees

Field trip

Insects of wood in use

The soil horizons

Drainage and aeration

Soil-site quality

Economics in forest management

Classroom problem
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ALBlflhRLE rAPER MANUEACTURIHG COHPANY
rarestry Staff 8011: 80minars

June 12 14 and 25 ~ 27. 1963

8:30 soils 9f North Carolina
9:30 8011 Farming Factors
10:30
12:00 The 8611 Horiman

Color
Texture
structure
Consistenco

1:30
5:00 Plaid trip ~ Piedmont Soils

§2£23§.E£1

as as manage and Mutation
9:00 8011 anaation and Catian Exchange Capacity - Dr. Davey
10:00 Humns and Macroexganiams Dr. Davey
11:00 Forest Portilization - Dr. Maxi

1:30 8011 Site Quality
2:30 Campound Interest in Forest Management
3330 Classroam Problem
5300

8:00 Field trip Coastal Plain Soils
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HIGHER CATEGORIES OF SOIL CLASSIEICATIONL/

I. ZONAL SOILS

A. §oilg;of the Cold Zong

1. Tundra

B. Light-colored soils of arig_regions

'2. Desert soils
3. Red desert soils
4. Sierozem
5. Brown soils
6. Reddish-brown soils

C. Dark-colored soils 0; semi-aridI subhumidl and humid
grasslands

7. Chestnut soils
8. Reddish chestnut soils
9. Chernozem soils

10. Prairie soils
11. Reddish prairie soils

D. Soils of the forest-grassland transition

12. Degraded chernozem
13. Noncalcic brown or shantung brown soils

E. Light-colored Eodzolized soils of the timbered regions

14. Podzol soils
15. Graywooded, or gray podzolic soils
16. Brown podzolic soils
l7. Gray-brown podzolic soils
18. Red-yellow podzolic soils

F. Lateritic soils of forested warmrtemperate and tropical
regions

'19. Reddish-brown lateritic soils
20. Yellowish-brown lateritic soils
21. Laterite soils

11 J. Thor? & G. D. Smith. Soil Sci. 67:117-126 (1949)



II. INTRAZONAL SOILS

G. Halomorphie (saline and alkEIi) soils of ifiperfectly
drained arid regions and littoral deposits

22. Solonchak or saline soils
23. Solonetz soils
24. Soloth soil

H. Hydromorphic soils of marshes, swamps, seep areas, and
flats 2h.

25. Humic - Glei soils (Including Wiesenboden)
26. Alpine meadow soils ,
27. Bog soils
28. Half-bog soils
29. Lowehumic glei soils
30. .Planosols
31. Ground-water podzol soils
32.*‘Ground-water’laterite soils

I. Calcimorphic soils

33. Brown forest soils (Braunerde)
34. Rendzina soils

III. AZONAL SOILS

35. Lithosols“
36. Regosols (includes Dry Sands)
37. Alluvial soils
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COLLOIDAL SYSTEMS:

The world of living organisms has, in fact, been molded largely
on a colloidal pattern. It is quite impossible, therefore, to obtain
any adequate comprehension of physiological processes without a back—
ground of facts and principles regarding colloidal systems.

Some of the most important components of the material environ-
ment of plants are essentially colloidal. Most soils contain a con-
siderable proportion of matter in the colloidal or near-colloidal
condition, and owe many of their most distinctive properties to this
fact.

The most important properties of colloidal systems are a conse-
{uence of the small size of their dispersed particles. As the size
of the particles becomes smaller, their aggregate surface area be-
comes greater.

The contact surfaces between colloidal particles and the liguid
in which they are dispersed are called interfaces» Interfaces are
characteristically the location of the phenomenon called adsorption.

Adsorption refers to the tendency of particles (usually molecules
or ions) of a substance to adhere to the surface of certain solids.
This term should not be confused with absorption which refers, for
example, to the taking up of water by a sponge, or to the penetration
of a solid by a liquid or a gas because of the porosity of the solid.
Adsorption is largely.a surface phenomenon and, consequently, the
power of adsorption that a scalid possesses depends (1) upon the
amount of surface which it exposes to the particles of another sub-
stance and (2) its chemical nature.

Since colloidal particles are extremely small particles. they
possess very large amounts of surface (for a given weight) and conse-
4uently possess extremely great adsorptive powers. The adsorption of
ions is responsible, at least in part, for the electrical charge of
colloidal particles. Other solids whose particles are larger than
colloids also adsorb certain substances, especially certain liquids
and gases; but in all of these cases the adsorption increases with
the surface of the solid and. therefore, as the size of the particles
decreases.



Effect of Progressive SUbdivision uggn the Surface
Exposed by a Given Mass of Material

Length of ong;edge Number of cubes Total surface

1 cm. .1 = , l 6 84. cm.

1 mm 103 = ‘ 1,000 60 sq. cm.

0.1 mm 106 = 1,000,000 600 54. cm.

0.01 mm 109 = _ 1,000,000,000 6,000 $1. cm.

0.001 mm (1 micron) 1012 1.000.000.000.000 6 Se, meters

Colloidal 9.1 micron 1015 l,000,000,000,000,000 60 3%. meters

range 0.01 " 1018 " '1,000,000,000,000,000,000 600 Sq. meters

of sizes 0.001 " 1021 = 1,000,000,000,000,000,000,000 6,000 84. meters

1 acre 4,047 54. meters
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TABLE 1 - INTERRELATIONS OF CONSISTENCE, TEXTURE, AND
IMBIBITIONAL WATER VALUES 0F PIEDMONT SUBSOILS

Number
Class of soil Standard

Subsoil Consistence range samples Mean error
class when moist Texture (X9) n X9 of mean

1 very friable Loamy sands and sandy loams 0-5 31 3.82‘ .i 0.54
2 Friable Loams to clays 5—10 270 7.35 .i 0.18
3 Semi—plastic Sandy clay loams to clays 10—15 20 12.00 .i 0.67
4 Plastic Sandy clays to clays 15‘20 33 17.00 .i 0.52
5 Very pLLatic c.__y_1as 32-2; 1.34 MW..—

TABLE 2 - SITE INDEX VALUES FOR LOBLOLLY AND SHORTLEAF PINES
IN THE PIEDMONT PLATEAU AS INFLUENCED BY SOIL

- ‘Subsoil
Subsoil —consistence Depth to sqggoilfl— inches
class -when.mq;§t Species 2 4 6 8 10 1g, 18

Site index
1 very friable Loblolly 57 79 82 86 88 89 91

Shortleaf ‘517_ 6g 66 68 69 70 7;»
2 Friable Loblolly 52 74 77 81 83 84 86

Shortleaf 47 59 6g 64 65 66 67
3 Semi-plastic Loblolly 46 68 71 75 76 77 79

__§ho;tleaf 4;?_ 54 58 60 61 6;, 63
4 Plastic Loblolly 38 60 63 68 69 7O 72

Shortleaf 38 49 53 SS 56 57 58
5 very plastic Loblolly 32 54 57 61 62 64 66

Shortleaf 33 44 48 50 5; 527 53



EXAMPLES OF PREDICTED RETURNS
FROM GROWING FULLY STOCKED CROPS OF LOBLOLLY PINE

ON LAND OF GIVEN PRODUCTIVITY RATINGS

Returns based on yields of natural stands grown without any thinning harvestsAge
at Site I dex 60 Site Index 70 Site Igggx 80 Site Index 90

which A11 trees Sawtimber Pulpwood Sawtimber Pulpwood Sawtimber Pulpwood Sawtimber
crop is in and and and and
clearcut pulpwood pulpwood pulpwood Pulgwood ' pulpwood

20 $ 65 $ $ 86 $ A§109 4§ $138 5:185
30 107 141 224 179 312 223 467
40 135 196 177 315 g24 470 W278 704
50 155 247 201 406 254 576 314 850

'60 169 g93 218 478 275 677 338 1005
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RETURNS BASED ON PLANTED STANDS
GROWN WITHOUT THINKINGS TO 20 YEARS

OR WITH THINNINGS T0 40 YEARS OR 60 YEARS

Site ;pdex 9oSiLe gggex 80
Age With earnings from thinnings With earnings from thinnings

at which carried to cleagcut agg:at cagried 59 clearcut age at
crop is No 1 No
_plearcufl interest 3% C.Ig-/ 4% C.I. 5%“C.I;' interegt 3% C.;, 4% C.I, 5% C.;.

20 yrg. $ 130 $ 130 §_;30 $ 130 $ ggo svggo $~ggo $ ggo

40 ygg: 5-568 $ 599 $ 642 S 668 $ 747 A_§ 834 $ 860 $ 903

60 yrs. $;Q93 $1388 ,$1550 $1762 $lg96 $17g;_ $;966 $gg95

;/ — Compound interest..



COMPOUND INTEREST FORMULAS

Type Formula Meaning.of Symbols ;
1. .End value of an initial sum Vb Vb(1 + r)n vh end value - n : numbe

'after a number of years of years
(Davis #1) V5 initial value I =

interest rate in deci—
trials

2. Initial value of an end sum V = V »_ Same as above
(Davis #g) ' C: +_§I§

3. Rate of interest earned on' ,
an initial sum (1 + r)n ‘ Eb_ Same as in #1
"(Davis #3) V0”

4. Amount of interest earned 'i'i; u y . Rn amount of interest in
Rn = V6 [(1 + r)néfl dollars. (Others as in #1

5. Initial value of perpetual a = annual payment or annuity.
annual payment or annuity.. Vb =‘g Others as in #1
1'st payment 1 year hence. r .1 ~~-4~~~
(Davis #10)

6. Initial value of perpetual Same as above
annual payment. 1'st payment , Vb a +.§
now r

7. Initial value of perpetual i annua1~increase or decrease
annual payment changing in Vb =.§ +‘; in payment. Others'asfabove.
amount annually r r2 1""l ,.i 1

8. Initial value at perpetual _g m = number of years preceding
annual payment. 1'st payment Vb a + r 1‘st payment.‘ Others as
in "m" years (1 + rim“ ‘ above ~ '

9. Initial value of perpetual p = periodic payment t =
periodic payment. 1'st pay— Vb P years between payments.
ment to come at end of period
(Davis #11)

( l + r)t - 1 Others as above
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Type (formula Meaning of Symbols
10. Initial value of perpetual Same as above

periodic payment. 1'st pay— vb = p +'.___£L______.
ment to come nOW' ' ’~ - (1 + r)t - 1

11. Initial value of perpetual m = number of years preced-
periodic payment to come Vb P + .___E_______ ing 1'st payment. Others
in m years" ‘“ (1 + r)t - 1 as above

(17+ r)m
12. Initial value of terminable‘ * n‘= number Of payments or

series of annual payments Vb a 1 + r n - 1 years. Others as in #6
'(Dayis #6) i (1 + r)“ a

13. End value of terminable series V? =1; [31.+ r)n - 23 Same as above
of annual paymentgfijnavis #4) n f":

14.“ End value of terminable series (1 r23t — l s number of payments
of periodic payments. (Davis Vh = p (1 + r)t - 1 p periodic payment ‘
#8) " “ t interval.betweendpayments

15. Initial value of terminable '
series of periodic payments Vb =.E_i;1 + £35t fJil Same as above
(Davis #9) £31 + r)t - il(1 + r)St

16. ”Annual payment or annuity re-, 7 ' Y a = annual payment or
quired to amount-to a speci- a = Vb r annuity required
fied end value after a number (1 + r)n — 1 Vh specified end value
of years. (Sinking fund formu— _ Others as above
1a) (Davis #5) V a

17. Annual payment or annuity re- n = number of years speci-
4uired to pay off an initial a Vb r4(1 + r)“ fied ,

",value in a specified number of
years.
formula)

(Installment payment
(Davis #7)

(1 + r)n - 1 Others as above



Value of $1 after N Years at Annually Compounded Interest

(1 + i)n

Rate of Interest A
Years '3% 3%% 4% 4%% 5% 5%% 6%

5 1.159 1.188 1.217 1.246 1.276 1.307 1.338
10 1.344 1.411 1.480 1.553 1.629 1.708 1.791
15 1.558 1.675 1.801 1.935 2.079 2.232 2.397
20 1.806 1.990 2.191 2.412 2.653 2.918 3.207
25 2.094 2.363 2.666 3.005 3.387 3.813 4.292
30 2.427 2.807 3.243 3.745 4.322 4.984 5.743
35 2.814 3.334 3.946 4.667 5.516 6.514 7.686
40 3.262 3.959 4.801 5.816 7.040 8.513 10.286
45 3.782 4.702 5.841 7.248 8.985 11.127 13.765
50 4.384 5.585 7.107 9.033 11.467 14.542 18.420
55 5.082 6.633 8.646 11.26 14.64 19.01 24.65
60 5.892 7.878 10.52 14.03 18.68 24.84 32.99

Present Value $1 to be Received N Years in Future

1/(1 + 1)n

Rate of gnterest
Years 3% 3%% 4% 43% 5% 5%% 6%

5 .8626 .8420 .8219 .8026 .7835 .7651 .7473
10 .7441 .7089 .6756 .6439 .6139 .5854 .5584
15 .6419 .5969 .5553 .5167 .4810 .4479 .4173
20 .5537 .5026 .4564 .4146 .3769 .3427 .3118
25 .4776 .4231 .3751 .3327 .2953 .2622 .2330
30 .4120 .3563 .3083 .2670 .2314 .2006 .1741
35 .3554 .3000 .2534 .2143 .1813 .1535 .1301
40 .3066 .2526 .2083 .1719 .1420 .1175 .0972
4S .2644 .2127 .1712 .1380 .1113 .0899 .0727
50 .2281 .1791 .1407 .1107 .0872 .0688 .0543



Value of Initial Amount after N Years
at 4% Annually Compounded Interest

Initial
Amount 20 years 30 years 40 years

5 $ 10.96 $ 16.22 $ 24.01

10 21.91 32.43 48.01

15 32.87 48.65 72.02

20 43.82 64.86 96.02

25 54.78 81.08 120.03

30 65.73 97.29 144.03

35 76.69 113.51 168.04

40 87.64 129.72 192.04

45 98.60 145.94 216.05

50 109.55 162.15 240.05

55 120.51 178.39 264.06

Annual expenses @ $1.00 per acre per year
4% annually compounded interest

20 years
30 years
40 years

$39.78
56.08
95.03
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Sheet #3

Area

Area
II

Area
III

Area
IV

Area

PRESENT STAND AND MANAGEMENT NEEDS DATA
I. M. Rich Property

Present condition
Fairly good stand cull hard-

woods.
Up to 18" DBH.
No logs merchantable.
No market for hardwood pulp—

wood.
Heavy brush.
Needs planting.

Similar to Area I but only
15 acres need Crilling.
Needs planting.

Old pasture, needs plant-
ing.

Heavy brush needs discing.

75% stocking loblolly 2 to
3 feet tall. No improve-
ment work needed now. Re-
moval of scattered cull
hardwoods by frilling.

Old pasture. Clumps of
brush need mistblower
treatment. Needs plant-
ing.

Problem #2: Calculate average site

Recommendations
Disc with heavy equip-
ment to control brush
and small hardwoods.
Frill 2,4,5—T hard-
woods 4" DBH and
larger.
Plant to loblolly pine.

Disc all of area.
Frill 15 acres @ $lO/ac.
Plant all of area.

Disc all of area.
Plant all of area.

Frill hardwoods.

Mistblow brush areas
at average cost/ac.
for entire area $5.
Plant all of area. ‘

index for each area.

S cost/ac.

20

15

15

15
15

10
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Work Sheet for Problem #2
I. M. Rich

(a) (b) (a x b)
No.

samgles S.I. .
Total ja x b) weighted av.

Area I Total (a) 8.1.

Total
(a) & (a x b)

Area II

Area III

Area IV

Area V



Sheet #5

Area I

Total
(a) & (a x b)

Area II

Area III

Area IV

Area V

(a)
No.

Samgles

16

42

l-‘NU'IODQ'JO‘

Solution to Problem #2

(b)

3.1.

90
80
7O
60

80
70
6O
50
40
30

90
80
70

90
80
70
60
>50

60
50
40

I. M. Rich

(a x b)

630
1,280
840
420

3,170

480
560
480
250
80
30

1,880

990
1.200

280
2,470

270
240
700
360
100

1,670

360
450
360

1,170

Total {a x b)
Total (a)

3170 75

82

70

49

weighted av.
SCI.



Sheet #6
COST AND RETURNS ESTIMATE

I. M. Rich

Problem #3: Using present stand data, S.I. table, yield data, and
compound interest tables, calculate costs and returns for
each area for 40—year rotation on per acre basis.
Annual operating costs $1/ac./yr.
Use return value of $60/ac. for Area V.

S difference
$ cost $ cost $ estimated cost

Treatment now @ 40 yrs. returns .Mand returns
‘ + or —

Area I Frilling 5 24.01 xx xx
Discing 20 96.02 xx xx

Av. S.I. Planting 15 72.02 xx xx
+ 75 Annual

operating
costs $l/ac./yr. 95.03 xx .33

287.08 392 105

Area II

Av. S.I.
= 63
Use 60

Area III

Av. S.I.
= 82

Use 80
with thin-
nings at
4%

Area IV

Av. S.I.
= 70

Area V

Av. S.I.
= 49
Use 50
Use given
return
value
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Problem #3:

Solution to Problem #3
COST AND RETURNS ESTIMATE

I. M. Rich

Using present stand data,S.I. table, yield data, and com—
pound interest tables, calculate costs and returns for
each area for 40-year rotation on per acre basis.
Annual operating costs $1/ac./yr.
Use return value of $60/ac. for Area V.

$ difference
$ cost $ cost $ estimated cost

Treatment . now @ 40 yrs. returns and returns
~+ or -

Area I Frilling 5 24.01' xx xx
Discing 20 96.02 xx xx

Av. S.I. Planting 15 72.02 xx xx
= 75 Annual

operating
costs $l/ac./yr. 95.03 xx xx

287.08 392 105

Area II Discing 15 72.02 xx xx
Frilling 5 24.01 xx xx

Av. S.I. Planting 15 72.02 xx xx
= 63 Annual

Use 60 operating
costs $1/ac./yr. 95.03 xx xx

263.08 196 ~67

Area III Discing 15 72.02 xx xx
Av. S.I. Planting 15 72.02 xx xx
=.82 ”. Annual
Use;80 operating
with ink? costs $1/ac./yr. 95.03 xx xx
nings at 239.07 642 403
4%

Area IV Frilling 10 48.01 xx xx
Annual

Av. S.I. operating
= 70 costs $1/ac./yr. 95.0; xx xx

143.04 315 172

Area V Mistblow—
Av. S.I. ing 5 24.01 xx xx
= 49 Planting 15 72.02 xx xx

Use 50 Annual
Use given operating
return costs $1/ac./yr. 95.03 xx xx
value 191.06 '60 -131
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LAND VALUE ESTIMATE
I. M. Rich

Problem #4: This land is for sale at a price averaging $50/ac.
Is this a sound investment?

If you figure it is not a good investment at $SO/ac.,
how much is it worth?

Assume willingness to accept 4% annual compound interest
on land cost.

(C)
+ or -

(a) (b) (a x b) difference (a x c)
No. Av. S.I. costs and

Area acres used returns

I

II

III

IV

V

Totals Net =

Av. 8.1. for tract = Sum of (a x bl =
Loblolly pine Sum of (a)

Av. net per acre = Net of 1a x c)
Sum of (a)

Av. net per acre discounted for 40 yrs. = $

Therefore, this land is worth $ /ac.
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Solution to Problem #4
LAND VALUE ESTIMATE

I. M. Rich

Problem #4: This land is for sale at a price averaging $50/ac.
Is this a sound investment?

If you figure it is not a good investment at $50/ac.,
how much is it worth?

Assume willingness to accept 4% annual compound interest
on land cost.

(C)

(a) (b) 1a x b) digf::ence (a x c)
No. Av. S.I. costs and

Area acres fused returns

I 42 75 3,150 $ 105 $ + 4,410

II 30 60 1,800 67 2,010

III 30 80 ' 2,400 + 403 +12,090

IV 24 70 1,680 + 172 s + 4,128

V 24 50 1,;QO — l3l — 3,144

Totals 150 10,230 Net $' 15,474

Av. 8.1. for tract Sum of (a x b) 68‘
Loblolly pine Sum of (a)

Av. net per acre Net of (a x c) approximately $103
Sum of (a)

Av. net per acre discounted for 40 yrs. = $21.45

Therefore, this land is worth $21.45/ac.



N. C. STATE-INDUSTRY
COOPERATIVE HARDWOOD RESEARCH PROGRAM

First Interim Progress Report
January, 1964

INTRODUCTION

The Cooperative Hardwood Research Program at North Carolina State was

initiated July 1, 1963 at the suggestion of lumber, pulp and paper, furniture,

and veneer industries in the southeast interested in, and dependent upon,

hardwood species for at least a portion of their timber needs. Ten companies

representing all the above segments of industry support the program through

direct financial contributions and indirectly through provision of land, labor

and equipment for research studies. North Carolina State contributes financial

support and provides both administrative and technical direction of the program.

R. L. McElwee and E. M. Jones serve as director and associate director,

respectively. A technical committee whose membership represents allied subject

matter fields and organizations doing similar type research provide technical

guidance and advice as needed. Members of this committee are:

A. C. Barefoot W. M. Keller

C. B. Davey A. Kelman

H. J. Doyle T. E. Maki

J. W. Duffield G. Namkoong

E. L. Ellwood T. 0. Perry

M. H. Farrier R. J. Preston

H. M. Fields J. A. Putnam

P. C. Guilkey B. J. Zobel

A second committee, composed of a representative of each cooperator provides

overall guidance of the program. It reviews the activities, helps in allocating

priority of work, approves the budget, and is the voice of the cooperators in

administrative matters.
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This first general report of the Cooperative Hardwood Research Program is

submitted to participating industries to apprise them of the current status of

the work and to suggest areas of investigation which might be of most benefit

to participants. Future reports will be submitted as Annual Reports, Interim

Progress Reports as they are warranted, and Research Reports or technical

papers when useful information in the areas of hardwood management, silviculture,

-growth and yield, and wood variation become available.

The first task confronting us after inception of the program in July,

1963, was to define those areas where a joint effort in hardwood research

could'be of value to those taking part. Accordingly, each of the cooperating

industries was polled, and their lands visited, to determine what problem

areas of hardwood management and utilization were most pressing,what infor-

was most needed by each organization, and the scope and intensity of effort

which would contribute needed information more efficiently by a joint effort
rather than several individual efforts. The subject of this Interim Report

is to outline the ideas and information gained from these contacts, along
with our suggestions as to how we think the cooperative program can operate
to render the most probable solutions to the problems encountered within its

scope.

SCOPE

The following premises circumscribing the scope of the program reflect
the desires or consensus of the cooperators:

l. Province boundaries- It was decided from the outset to limit work to
the Coastal Plain and Piedmont of the southeast. No effort will be made to
work on sites or species wholly indigenous to the Appalachian Hardwood or
Delta Hardwood regions. Each of the ten cooperators operates lands in the
Coastal Plain, Piedmont, or both, and it is problems of these areas which will
receive attention. Those organizations which own lands in both areas are
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interested for the most part in working on problems of their Coastal Plain

sites initially, since they consider these sites to have more growth potential

for Species of principal interest. Others, operating lands only in the upper

Coastal Plain and Piedmont, are keenly aware of the difficulties in trying to

grow hardwoods at economic rates from these less productive Piedmont sites.

They face perhaps even more baffling puzzles in seeking sound principles of

handling hardwood tracts than those operating forest properties in the

Coastal Plain.

2. Species- With the varied site conditions represented by the combined

holdings of program cooperators, and with the diversified wood requirements

dictated by the many product areas represented, there is surprising agreement

on species considered to be of greatest economic interest. Prior to our visits,

it was thought that a major obstacle to a hardwood program would be lack of

agreement on species of major interest; this, however,did not prove to be the

case.

In the Coastal Plain the following species appear to be of greatest

interest, and will, therefore, receive most emphasis in future studies:

sweetgum (Liquidambar styraciflua); tupelo gum (Eygga aguatica); swamp black

gum (fiyssa biflora); cherrybark oak (Quercus falcata var pagodafolia);

sycamore (Platanus occidentalis); green ash (Fraxinus pennsylvanica); willow

oak (Quercus phellos); and water oak (Quercus nigrag.

In the Piedmont, the following species seem to excite the greatest

interest: sweetgum (Liquidambar styraciflua); southern red oak (Quercus

falcata); willow oak (Quercus phellos); and sycamore (Platanus occidentalis)°

Sweetgum, by far, is of most interest to industry in the southeast.

The species has the variability which is believed to make it adaptable to

a wide variety of sites, has, obviously, a very satisfactory growth rate
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on the proper sites, and produces wood having desirable characteristics for

veneer, lumber, and pulp. Because of the high regard in which this species

is held, its desirability for many products, and the economic importance which

it has, this species is one on which much of the current effort will be

directed.

The other species listed have economic importance of one degree or

another to all the industries represented, but none to the extent of sweetgum.

Tupelo gum is a high value tree in the Coastal Plain, being in great demand

for veneer and pulpwood. This species produces one of the highest yields

per acre of any of our southern hardwoods. It is only the high natural site-

selectivity of tupelo which currently makes it of less total economic

importance than sweetgum. Similarly, cherrybark oak has a high value for both

lumber and furniture stock. This species has perhaps the greatest individual

tree growth rate of any of the southern hardwoods, yet its present natural

site selectivity has also limited its total economic value to a fraction of

that of sweetgum. The other red oaks have their greatest immediate potential

for pulpwood. There is currently a high demand for the red oaks in the

pulp mills, with indications that this demand will increase in the future.

To summarize species demands of the Coastal Plain and Piedmont hardwoods,

sweetgum is the most important species to all segments of the hardwood

industry. Following behind and of varying relative importance, depending

mainly on product and location, are species of the other soft hardwoods and

red oaks.

3. Needs- In the southeast major effort has been expended on seeking

and improving methods and means of growing and harvesting crops of coniferous

(mainly pine) species and of converting land to pine growth. Until fairly
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recently, however, few realized or cared to predict how rapidly hardwoods

would become a significant part of the timber economy of the region. But

that day has already arrived, and it has become abundantly clear that methods

and means of tending hardwood crops also must be developed and formulated.

However, before intelligent production of hardwoods can be accomplished

many questions need more solid answers than are available now. Some typical

examples of questions we face are:

a. Which sites are best suited to production of hardwoods and which

should be managed principally for pines? The effort and expense that have

gone into conversion of pine-hardwood, and in some instances of pure hardwood

sites, to management for pine have frequently been highly successful; but,

doubtless, instances have occurred where conversion has been more costly

than the pine yields have justified. Now that hardwood management is beginn—

ing to appear respectable, it is necessary to define hardwood sites. To

make such definition, information is first needed on the relative volume

and quality potentials for hardwoods and pine on pine-hardwood sites.

What are the major elements in acceptable hardwood production, and what does

acceptable hardwood growth mean? What factors determine when hardwood

production becomes marginal?

b. What are the relative growth potentials of various desirable hardwoods?

Once lands have been classified into pine or hardwood sites, the hardwood

sites must be further classified as best for management of certain species

or species combinations. For many Species, the ecologic amplitudes in a

practical sense are not known. How far can these amplitudes be stretched

by strong-armed, artificial means? What antagonisms exist among Species

limiting the flexibility of species mixtures?
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c. Will the economics of hardwood timber management allow the degree of

intensive management now being practiced in pine? Is all-aged (or all-size)

management even in most hardwood types a myth perpetuated only in text-books?

Stumpage values for the lower grade hardwoods do not yet approach those of

the lower grade pine. If relative values change in favor of the hardwoods,

what levels of expenditures for hardwood management are justified, knowing

that at least on uplands, physical productivity is sure to be materially

lower for hardwoods?

d. With the low-value junk now occupying many hardwood sites, how much

physical effort is required for conversion to higher quality stands to insure

suitable material for future needs? It is very evident that much potential

hardwood land is now unproductive. Costs to convert these areas to thrifty

stands of young trees with a high potential value are as high for hardwoods

as for pine. If Stumpage does not increase for hardwoods, how far can we

gamble on conversion now or in the future?

e. What are the wood properties of the various hardwood species which

might be put under management? What variations in quality and yield of fiber

can be expected among individual trees and stands? Is the internal variation

within any one individual of any importance? What are the probable consequences

of variation on product quality or fabrication problems?

The above are representative of the types of questions we have encountered

in our preliminary contacts with men confronting hardwood management. As you

might expect, the pursuit of an answer to any one raises many more questions.

The job becomes one not of finding suitable problems on which to work, but of

limiting our initial efforts to those on which we are best equipped to help

and concentrating our efforts on a few major problems. Some helpful suggestions,
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ideas, and answers can be found in existing literature, and more publications

are becoming available. We can, and will, attempt interpreting and adapting

the findings in current literature to specific problems, but we cannot totally

eicape the arduas and time—consuming task of conducting tests on specific

sites to make sure that prescriptions are effective, or that definitive answers

can be secured.

ACCOMPLISHMENTS

A review of activities to date in establishment of the program will set the

stage for proposals to be made later in the report. These activities will not

be enumerated in detail, but are included to stress the kinds of information

which are desired and to indicate the types of projects which currently

comprise our major field and laboratory efforts.

1. The land holdings of all cooperators have been visited and hardwood

management and utilization problems have been discussed in the field with

company personel. This activity will continue and will enable us to become

familiar with the lands and problems. Only through such familiarity will we

be able to keep the program abreast of needs,to build an adequate frame of

reference, and to recommend the best courses of action in hardwood management

and utilization based on what is now known or can be quickly indicated by

exploratory investigations.

2. Wood samples of four species- tupelo gum, black gum, water oak, and

willow oak have been collected from the lands of five companies. Specific

gravity determinations are now being made to determine within tree, between

tree, between stand, and geographic variation. The same wood specimens will

be used to determine variation in fiber length. This work will continue in

the future as one of the major efforts. The first information on specific

gravity variation will be available within a few months.
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3. A study has been installed, in cooperation with the U. S. Forest Service

and industry personnel on the lands of Riverside Manufacturing Company and

Georgia Pacific Corporation, to determine the effects of changing schedules and

levels in the water regime on establishment and growth of hardwood regeneration

on overflow lands in the Roanoke River bottoms below Kerr Reservoir. Initial

efforts are being made on separating damage attributable to water from that

due to extreme browsing pressure from deer, but it is anticipated that this

study will throw light on other factors affecting stand establishment and

growth of hardwoods.

4. Individual tree and bulk collections have been made of tupelo, sycamore,

sweetgum, black gum, willow oak, and water oak seed. These have been processed

and stdred for use in both direct seeding and nursery studies. Germination

tests are being run on the bulk of the collections at the present time.

5. Release studies in stands of tupelo gum, black gum, and mixed hardwoods

have been established, initial measurements taken and cuts made, on lands of

Williams Furniture Corporation. Similar studies in mixed hardwood and sweetgum

stands have been established on Georgia Pacific Corporation lands. Response

to release, both in terms of growth and amount of epicormic branching as

influenced by degree of release will be assessed and analyzed.

6. A graduate student, Richard Usanis, working under Dr. Duffield and

interested in genetics of hardwoods is doing his research on the extent of

hybridization between willow oak and water oak. This will be a study of

variation within the two species and the hybrid in an effort to determine

the extent of crossing between these species. It will also help to clarify

the muddy existing picture of bottomland oak taxonomy. Mr. Usanis will be

making collections from the lands of several companies.
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7. Several hundred publications on all aspects of hardwood management and

utilization have been acquired. It is planned to classify this literature by

major topics, to annotate or abstract the more significant portions of them,

and to make them available to all cooperators so that interested ones may

know about, and take advantage of the material available.

8. Study plans have been written for and approved by Williams Furniture

Corporation for the following projects to be initiated in 1964:

a. Survey of tupelo and black gum reproduction and growth established

after clearcutting: Williams has had annual cutting operations on adjacent

areas of the same tupelo and black gum stands for the last several years.

Planned surveys of these cut areas will provide information on establish-

ment and growth of reproduction for severd.successive years after logging,

and the success of desired species in competition with unwanted ones.

b. Establishment of Hardwood Arboretum: A small arboretum is planned

where commercially important hardwood species, both indigenous and exotic,

will be established. Only four plants of each species will be established,

so the area is regarded more as a survival trial for the various species

than a Research Arboretum.

c. Response of sweetgum to release: this study will resemble those

which have been established in mixed hardwoods and tupelo gum. Response of

sweetgum growth and epicormic branching will be observed under varying

degrees of release.

d. Species-site study: A species-site study incorporating six hardwood

and two pine species to be planted in row plots from the wet bottom to the

dry ridge is to be established in the Coastal Plain next fall. Objectives

are to determine relative growth rates of the various species by site, to
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delimit those sites where hardwood production is feasible from those which

should be managed for pine, and to gain insight on the feasibility of establish-

ing these species by planting. A similar study is planned in the Piedmont

with Riegel Paper Corporation.

9. Only one company, Weyerhaeuser, is planning and developing hardwood seed

orchards right now. Grading of select trees of red gum, red maple, yellow

poplar, and tupelo is being continued. Grafting of cuttings from selected

trees of these species for orchard establishment will be made this spring.

10. Plans are being developed with Riegel for comparing performance and

growth of oak and gum species with pine in both drained and undrained portions

of the Green Swamp. Additionally, trials will be made to compare the perfor-

mance and economics of seeding versus planting of the hardwood species on

these sites.

A study is also planned to determine response of Piedmont hardwood species

and stands to management through release, sanitation cuts, and salvage

operations.

11. Plans are nearing completion with Planters Manufacturing Company

for studies of re3ponse of hardwoods to drainage and response of near-stagnated

stands to release.

The drainage studies are to be established in an area which has been

subjected to artificial drainage for several years. Information sought

includes effects of the water reduction on growth, mortality and the

influence of the changed water regime on understory vegetation. Part of

the same area which has not been drained will serve as the check area.

The release studies are planned in young stagnated stands of tupelo,

black gum, and red maple in and around the Dismal Swamp. After the areas

were originally cut, pure stands came back so thick in some areas that they
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have virtually stagnated at age 20-25. Attempts will be made to attain

satisfactory growth and expression of dominance in the stands through

release.

12. Other activities which have been initiated and which will be expanded

soon are:

a. dendrometer studies to compare amount and phenology of growth of

individual trees of several Species in both thinned and unthinned stands,

and also in relation to degree and time of flooding.

b. development of nursery and direct seeding techniques.

PROPOSED PROGRAM

You will recall a major objective during the first year of the program

was the formulation of a project analysis and proposal of a plan for future

efforts of a Hardwood Research Program. We feel that after our discussions

with all cooperators in the program, we are in a position to propose this

base for future effort.

Projects appear to fall into two categories. First, are those which are

of over-all or general concern; they are basic to all cooperators in their

management and utilization of hardwoods. Separate facets of each may be

tackled on lands of several different cooperators, but ultimately the

results can be pooled to provide the necessary answers of wider applicability.

At this stage, we propose three studies in this first category:

a. Empirical yield tables and site quality guides for sweetgum. Since

sweetgum is the one species in which there is unanimous interest, it appears

to warrant concentration of much initial effort. Many organizations want

yield information for this species, and also a gauge of its productive

potential in relation to pine on a Variety of sites. This study would attempt

to develop empirical yield tables and site index curves for sweetgum in the
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Coastal Plain and in the Piedmont. Sampling for necessary field data would

be from sweetgum stands throughout the region in an effort to include all sites

and conditions for which stands of suitable extent and density can be found.

A working plan for this project is being initiated.

It is anticipated that similar information for other Species will be in

demand, and work on them will be undertaken when the sweetgum work is complet-

ed.

b. Hardwood Regeneration:

This area of inquiry has many ramifications, and quickly leads to

difficult ground. As a starter, we propose to concentrate on elementary

problems of regeneration.

What are the essential conditions for securing satisfactory natural

regeneration of the desired Species: What are the initial growth rates in

comparison to rates of competing unwanted vegetation? Under what circum-

stances is seeding or planting justified? What are the principal biologic

and climatic hazards to the key species? For several species, additional

information is needed on such elementary facets as the phenology of flower-

ing, seed collection techniques, nursery practices, planting methods, direct

seeding, etc., before we can prescribe action programs with any degree of

confidence. It is axiomatic that seedling or suitable sprouts must first be

established before there can be subsequent silviculture applied for improving

yields. That is why we are placing much emphasis on regeneration methods as

one of our first overall studies, to secure as quickly as possible the infor-

mation now in great demand in existing operations.

c. Wood Variation Studies.

Most cooperators in the program have a strong interest in the wood

properties of their hardwoods, particularly in those characteristics which



Interim Report- Page Thirteen

influence either yield or quality. One or two cooperators consider wood

variation informationfito be their most pressing hardwood need at this time.

For our wood variation studies, we propose to analyze the within tree,

between tree, and between geographic area variation in Specific gravity and

fiber length for sweetgum, tupelo gum, and willow oak. Some work has been

started on these and other Species, but initially we feel these three species

should be concentrated upon because of their importance to cooperators.

Rather intensive information will soon be available for sweetgum from work

done by Charles Webb in his doctoral program. It is not our intention to

duplicate Webb's study, but rather to fill in any gaps or to develop related

information of most interest to program participants.

In the second category of projects would be smaller studies of special

interest to individual cooperators, several of these were discussed earlier.

These would in no sense be pursued less vigorously than those in the first

category. We anticipate demands for individual studies of one type or

another with all cooperators, in addition to the overall projects already

proposed or others on which there is also a consensus.

The general philosophy of the Hardwood Research Program is to remain

sufficiently flexible to tackle other important problems as needs arise.

Several related aspects of hardwood culture have not been mentioned,

including problems of insect and disease resistance and control, soils and

water interrelationships, and the like. Problems in these areas will arise

and are expected to prove troublesome, at least under some circumstances;

they will be dealt with as they occur. It seems unnecessary at this juncture,

however, to expend effort in trying to anticipate what these problems might be,

or to cope with probable solutions until their extent and magnitude are better
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