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Introduction

Cf trhe genera included in the Juglans femily, the
valnuts (Juglans), because of their comparatively vide
geographicsal distribution, were first to receive the ct-
tention of propagators. Thomas Andrew Knight (1799) in-
dicated inferentially that propagztion of walnuts asex=-
ually was a problem (12): "..othe walnut succeeds 86 ill
vhen grafted, unless by approach, that I can scarcely
recommend attempts to propagate them in any other way."

During the late forties interest in the propagation
of the hickories (Hicoria) resulted in successful asexual
propagation. A slave gardener, it seems, Antoine by name
(19), first succeeded in grafting the pecan (Ficoria pecan).
In 1846 or 1847 he grufted sixteen trees of the Centennial
varietyes If there vere earlier successful attermpts, they
seem to be unrecorded.

During the period of fifteen or twenty years follow=-
ing 1385, a few nurserymen, principelly of the southesstern
states, began the production of trees of named vcrieties
of the peczne A re;ort in 1901 of experiments conducted
by the Ue. S. Depertment of Arriculture (1) indicates that
the ~hip or tongue craft, was in use &t that tire. The
cleft graft and flute bud were used prior to, and during
thoet time in the provegetion of walnuts, @&nd since hrve

been vsed &£lso on the hiclrories. It seems reasontble, then,



to presume that pecan trces produced by greftege during
the reriod referred to above rmay have been propegated by

the cleft graft, tongue greft, flute bud, or & slight

o,
%)

mecdification of one of these metlicdse.
In 1912, Ven Demen (1) stated that graftirg and
budding vere errloyed in nut tree propsgation, thet tongue,
or splice, and cleft graeft ~ere used, thet the potch hud
was sotisfactory, but thet the shield bud could not be ucsed
ith essurance of successe 3Since then, the use of the
patch bud and its verious mocif'ications hes uncoubtecly
becorie rore gerercls In 1917 Je Ae Fvans, hLe. 2nd 1.College
Ixtension Service, College Ttation, Texts denonstrated
thet potch huds could e succeszfully incerted in rough
tmick berk of limbs three or more inches in dieameter,
That possibility renders it especially velueble for top-

worzine native or undesircble trees.

(’)

Stuckey and Kyle (19) indicate thet ecrly sttempts
to use the cleft graeft in pecen proregation vere not entire-
ly eatisfactory: "Jo the ring-bud veas introduced, bteing
first used by Ee¢Xe. iisiene. +eeThe petch bud, or mcdified
ring bud, hes beceme the most importsont method ol toprork-
ing native pecen trees, and is repidly renrlacing the vhip
craft in the propzcetion of nursery treecs.”

Tlhiourh other methods, notetly the bark srift, mey
be used, the potch bud ard its various minor rocificetions
constitute the nrinciprl reans by vhich the larce rnejority

of necan treecs of nored varieties cre procduced ¢t the pre-
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ent tivee Incidentelly, the rotch bud is no recent contri-
tution to the art of rlant creft. Colurellc (4), cbeout
75 Ae Dey drscribed three metnods of protftese, "eooothe
third “ind, vkereby the tree receives the buds themcelves,
with a little bark, into & prrt of itcelf from vhich the
bark is talen e7eYeesslt is not it for all sorts cf trees,
but for the rmost prrt, such es hrve 2 roist, jrnicy, end
strong borkeessas the fig." ¥is further description is
convincing that he "ts referrins to the petch bud.

In the proros.tion of the precin by the petch bud, trvo
different typres of budwocd are usede. Vocd of tke current

eason's crovth is suitable from rid-surrer urtil the ernd

m

of tre buddingz seeson. On cccount of its immaturity it
carnot be used ecrlier then perhaps July -0 vith eny :¢s-
surence of recsonsble success in even the nost southern
localitiese These buds are knovn as "current secson" dbuds.
Trevious secccn vwood must, of necescity, be relied
unon for spring end early swmmer buddinge There ¢re tvo
principcl ways in vhich such budvood is customerily handled
prior to its usee Cnrne practice involves the cutting of
the hudvood directly from the trees as it is neeced throuch-
out the budding secson. This is krnovn as "fresh" budwood.
An objectionable feature oif this prectice is thet, vith
the becinnirg of gro th in spring, mery of the most velu-
able bucs feorce into gro th and either form t-igs or ebs-
ciss, before the hud-ocd cen be uceds The "vascl buds

which “ere forced ovt as a result of freezing of te terrk-
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inzl ard usher luterel bude," referred to by Shuhort( ),
vere undoubtedly leateral buds of a type Usew &s a source
of patch budding meterizl. At ony reote, thece buds are
availeble for use only during a rel=tively short reriod
in the early spring. The result is thet propegetors ex-
perience difficulty in obtaining suiteble bud“oodAfor
end early surnrer vorke.

Vorietal differences ere reflected in tre usefulress
of buds vhich mey be found on trees of a given list of
varieties at a given tire. 1In generel, the vestern va-
rieties yield little setiefictory budrced after gro th
nes begcun in the sprirg.e The ecstern verieties, on the
other hand,.in gener&l produce from tvo to five cr more
buds at esch node and, even though the lergest #nd rost

veluczble bud of the group mey hcve savanced too far Lo be
ol

setisfictory grovth vithout undue fercirge In addition

to the foregoinc, climetic veriations in the ¢pring influ-
erce the number of suiteble buds, vhich may be prresent on
the tree at en: given time during the ezrly rrercegcting
Serson.

Another vey of handling budvood of previous sesascen's
crovth involves the cutting of scions freom trees during
the dorrmint sesszon and storing therm, properly inculoted
. >0, e
srainst desiccetion, at a tempercture of frem 32 7to 38 F.

Rudvecod hendled in this oy vvill be referred to hereafter

in tris pazper es "steorace voode" Tince it is cut while
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dormant enc, fevored by 2 lov temveresture, rereins in a
dorment condition in storige, it rmust be subjected to
conc¢itions that will result in the slirring of the bork,
before it can be used as & source of petch budse This
latter rrocess is knovn as "sezsoning", &and is accomnlished
by previding moist insuletion end @ +zrm ctrosyhere,

Ty seascning, Voodvard (L) seys, "Ve mearn teking
the budroca from cold storege end keepinz it verm and derp
until the berk »ill slin freely." Continuing, he sugsests,
"the best way to season budvood, after teking it from cold
storage, is to cover it vith moss or ctrav. Then "rep a
vet burlep sack ercund it and plece it in the shedes Iov-
ever, if the veather is ¢till colé the budvocd &rc burlepn
sack mey be pleced in the sunshine provided the seck is
kept moist at all tirmes. In case of emergency, vhen bud-
wood is needed and must be sessoned in a short tire, the
sticks rmey be placed directly from cold storece into verm
veter, which is kept at & constant temperzture of s0° F.
The sticks must be completely submerged end within & few
hours the bark vill begin to slip."

Bleclmon (2) sugcests thet sticks for ring end patch
bucding should be taken out of storage three or four days
prior to bein~ used, "&s the hicher tempnerature at this
later season causes the sip to become sufficiently cctive
to permit the removel of the buds..e It is importent that

the budsticxs be kert in roisture helding nmeterial cefter

removal from steorege until used."



Tutcnine (10) menticng "from Jepusry te the létter
part of February" as the secson for cutting vecon budrocd
from trees, and susrests "e mixture consistirg of ccuel
provortions of wet ond dry scraust or shevirps" os setig-
fectory storége or seeconins: rediea. Te further cteates

thet sezsoning is "sorerhat of @ vroblereeesin cerly srring
before the temperzturc recclhies 75° or 20° F.", &ené scys

it tekes from "three cdays to tro veekxs to brins the veod

to a vorkeble cenditione.o”

Burkett (3) reccmrends "lite vinter" as the sceson
for cutting budwood, @nd s cust, shincle tow, fine chev-
incsy clean sand, sthtgnum ress, ané nevspepers as insu-
lating metericls. e advises to"rmoisten the (pecking
met-riel uniformily, but rct vet it." According to this
vriter, a "method of seesoning the budvood is to take a
packare of it and put in vet moss, sa dust, sund or other
good miterizl ana tay it out in the sun until the berk
slipse. A cuicker method is to.insert the budsticks in a
vessel of water with a temperature of from $0° to 100° F.
and leave it from two to four hours. Yith rererence to
the length of time during which budwood mzy be used after
it is seasoned, he says "remove only enouch budwood to be
used in a week or ten days."

Thus a variety of materials of unknown comparative
merit and various moisture conﬁents are reconmended and
used for insulation in storage and during seasoning; like-

vise opinions are at variance as to the nmost favoreble



time for cutting budwood. As a consecuence perhapns,
proragators experience much difficulty and inconvenience
in seasoning ite. The fact stands, hovever, thet storage

budvood is the principal type used prior to July £0 of a

budding seasone

Cbjects cf This Stucy

The obvious indefinitcrnesc, if not contrzdictions,
in directicns for seasoninz bhudvocc, suresting diversity

a

I experience, seerned to indicate thet severcl frctors

o

mey affect the processes Accordingly, the investigetion

(%

reported here vwos designed:

-

(1) To cetermine the reletionship between time of
cutting budrccd of Stuwrt 2nd Delmes verieties and the
lercth of time recuired for scesoning;g

(2) To corpare the responses of budvocd of the
Ctusrt and Delmas varieties to conditions consicered fav-
orable to scasoning, and

(3) To record the length of tire during vhich stor-
ege necan buds moy be expected to remzin in viable cendition

in cold storege efter tihiey have beecn secconece

Treliminery Ztudies

-~ . . . ~
Defore thece investications could be urnd: rtsken,
nrelimintry c¢ludies to delerrmire en ortimum tempercture

cnd on ortirmix huricdity for the seccoring Drocess vere



NECEeSSaTry o
At the ocutecet it wees thousht thet perhrrs tlle icdecl
ceasoning terpercture vould be bet cen 05° :na 100° F.
Scvercl citenpls vere race to gezscon lots of budvcod in
er incubctor ¢t these temperatures.s Iach etltempt wes rore
or less uncsuccescsful; perheps of a given let, a lirited
nurber of hudsticks would beccme purtly secocrncd, but er-
tire lots did not cecson norrelly. Consecuently tests

cterrire optinwm cornditicns of temper-

o

“ere conducted to
ature.

A given lot of Ztucrt budwocd vos divided inte three
rirtse Toch port veas thorceushly irsulated vith syhognim
mess of civen meisture content, ¢nd “repped in - eaized pover.
Cne bundle wes held et ternperatures rensing from 93° to 980
F., & sccond ot frox 72% to 95 F.y end the third &t from
63° to 63° F. The tcst veas repcated vith another lot of

ucvood of the scme voriety end substontielly the seme
results were obtoined in each test. Pudsticlee did not seacs-
on normwe’ly at either the hizh or the low temperzture

m S ~ T - A °
rengese They did secson rorvelly &t temperatures frorm 73

o . . . .
5 Fey ond throuchout the investigctions reported in

93}

to
this papertiis temperature reorce ves fcund effective in
secsoning budwocde.

To mezsure potsible diil'crences in results securcd
by seasoning under various decrees of hunidity, o civen
lot of Stuart bud-ood ves divided into three perrtse. Cne

of tliese wes seasoned in sphegrurm ross to esch 100 grems
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of vhich 688 grems of vater hid been ec¢ded; & secend pert

in s»hecrum ross to each 1(0 crers of ~hich 344 prems of
wzter hod been odded, vhile the thiréd 'cs sezsoned in mcs:
thet contained only 172 greme of » cter per 1CC grers of
mosse In each inctonce vaxed poper oo used as vrepring
materizl to restrict evepor:dtion erncd riirtsin & uniform
roisture content., This test veag dunlicated ~ith the Delmes

'S

verietye Somevhet later o

L

budst 'cks vere lcced for
csecsoning in rmoss that contzined 1CCC grems of moisture
to eech 10C grams of rosey and e durlicete Zot of 24 bud-

tnhet conteined only 1060 crims

w

sticks vus rlcced in roz
of veter to ecch 107 prame of rosse In 11 these tests,
budrced serscned in the seme lencth of time regerdlecs

of the relative moisture of the moss. The drcuction seems
reasoncble that the role of roisture is orly to prevent
desiccation.

Of incidentel interest in this connecticn is the
fect thet budsticks seem not to charge in wcight to &ny
merked extent during the seasoning processe In tvo tests
in vhich a totel of 64 budsticks vere veighed cerefully
before and after serconing the differences in the weights
were in 211 ceses so sre&ll es to come " ithin the raence of
exnerimental errore.

In conrnection with results obteined with insulcting
materials of verious moisture contents, the stoterent of
Shippy (20) with respect to the cellusing of aprle cut-

tincs is vosegibly pertinent, thouch it refers to a cif-



f'erent »rocess. Fe srve: "Consicdereble r.oisture tolerince
is indicetecd 1y the fict thet erllus forred #lrvost eculally
vell in media veryinge in vater content from ©7 to 437 pér-
cent. Turther these results indicote trhat once tihe rois-

ture cortent of the rmediur is s:itureted, edditionsl cuen-

tities of ater heave little or no stiruloting effect on
cellus forretionese" e indicated further "tl.e desir-

2bility of ectually hevirne licuid moisture in contact with
the cuttinrs", rather then merely to exrose the cuttings

to a saturated atmosphnere... .ne licuid roisture rerhers
need be no more then a film, for good cellusing lies veen
rad repeetedly in a medium only sligrntly moist to the touck;

in fect 2 medium in ~hich cuttings heve actuelly decrecsed

in veight due to vater loss."
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selotionghis Zotveen Tire of Cnttirns ™idvocd g

1 0t Tire lecuired for Seccorirne,

ince the sezuonirg oreocess results in chences gimi-
lrr to, if rot idertic:1 +ith, thoece churscteri:ins reswrp-
tion of grovth in errly srrirc, the :(eriod recuired for

ceasoring budvood cut ot verious tires cdurirs the vinter

o]
of

mev conceivavly be poverned by rect pericd rhenorerc.  The

tihis is so crrrot be cogwmes ¢ vricori, orever, since scu&;
crire affects mrirverily the cerbivn recicon, vnile rect re-
ricd rhenorenc heve teen obuerved »rirerily in tucs. Cn
the other hend, the cmell crount cf defiinite ctucy of
cembie behevicer ir rest reriod investicetiors leaves the
roesibility thet this bpelavier follows tle phienorere ex-
hibited by budc.

Jost (11) cited & Uertis as shovinc thet callus forn-
aticn end root developrment in cuttin;s; both rroducts of
crrbium cetivity, cccur durins tne rest rericds In ccci=-
tion Jost rerort-d evyperirente of hig o'n lecaing to tle
sime gener:l conclusionse

Siron (12) observed that cellue forms frorm tle ceanb-
ium on cut surfeces of cuttings, ¢s a vound rcrcticn, even
during the winter rest, but thet it ves »roduced rore

recdily and uvltiritely in gre:ter curntities from cuttings

A

that ere not in the rectin~ conditicne Ie concluded theot
the rest »eriod no loncer aprecred es & time of corrlete

inzctivity, but sirnly &g one cduring *hich only certezin



crotth functicrs in consecuence of tre constelletion of
inrer corditions “ere brousht to & ghindetilly era thiet
resrireotion erd certrin other rlhyeriolocics1l furcticre, so
fer ¢s not irhibited by outer concditions, contirue their
cource,

In /rcrice, Surtis (0) revortirs on the behwvicr of
Ticvetram ovelifoliwe cuttinoe, treated witr roteciiur
rerrarocnsve scolutiorne, consicdered tiot tlie trestrerts cid
rot breec the rect neriod cf the vrole cuttirg, sgirce bud
develo nent ves nlike on trected end untrectec cuttires,
e consicered it »ossible, hiovever, thet disturloerces loc=-
alired at the bases rm=y hrve cerved to stirt grovth in
the dorrant cerbiwm, since rocts formed nore “1ecly on
the trected ritericl,

Terhere it is Tecrusge reost rect reriocd invectis: ticon

heés been cdone in Turcre, "here the pecin ig very rare,
thet no inferrotion is eveiloble es to itz rect rericd be-
hevior, ervcert & statement by Yorird (7)) thit sreciern of
"icoric #re refrectory teoverd endirns the rest.

Setern the fifteenth ard t entieth of ench of tre
ronths of Decerber, Joruiry, Tebrucry, cré lerch of ecch
of the ~inters of 107R-7¢, 10L80=-3C, erc 1¢3C-31, Ludvood

vee tezen from necen trees in the orchrrd of the Dercrtrent

cf Torticulture of the A. and 7. Collere cof Textco. The

treec had been rlented in the orchrrd in 1¢:0 end 1¢71, «rd
conzecnently hed reoched besring e prior to the hesirning

of this test, Individucl bndcticks obtrired frem these



trees “ere ¢ vrovircotely cre=-hell direh in dicreter st the
begse, from 17 te 17 drchies lors ond hod Doen forved curinge

cl, htucdcticlis ucged

~
H

the rrevicns ~rovirns setscne In mcn
in thiic tect "~ ere of a tyne ccnsicdered icdecl for the »ur-
nose of prtch pudding.

Cn the drte on "hich erch 1ot of bud-ocd veoe cut,
it *as rocked in ephrcrum ross, to ecch 1CC grome of vhich
£22 ~rame of i ter hed been #dded 1In e vey thet ersured
uriform cdistridbution throucheut the mosce Anitle boxes
ere usea £8 storage conteziners. Tacked in such bexes,
the budrood veas stored in the college ice hcuce. The
storere temperature raenced from 382 F. in the early pert
of the period v o2’ ¥. during the latter part.

Vith the apvroach of the seacon tor patch budding
each spring, samples of budwcod of each of the tvo vearie-
ties cut during each of the months of December, January,
February, and March were taken and held for seasoning.
Uniform conditions of moisture and temperature were pro-
vided by packing all the budsticks to be used in a test,
in a single container. Sphagnum moss, moistened with 688
grams of water to each 100 grams of moss, was used as in-
sulating medium during seasoning. Waxed paper was employed
to restrict evaporation of moisture, though no attempt vas
made to make the package air-tight. When packed, the boxes
vwere placed in a steam heoted room, the temperature of
which could be raintained rether accurztely at from 80° to

85° F.
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cudvccd vas inspected at intervals ancd the date on
vhich & considerable nwmber of budsticks of a given lot
were found to be setsoned wis recorded as the "date of
inspection".

Results of all tests conducted vith the purrose of
deternining the relationshir bet een time of cuttiry pe-
can bud ood of the Stusrt veriety enc the lergth of tire
reguired for sesscrins are swrerized in Table I. In-
snection of results of &ny one lct inclucded in thet trble

thiet seesonirg of budsticks cut rel: tively l:te

[ O]

indiccte
in the dorment period, tales nlece in = shorter period
tlien is required for those cut ecrly. Of U0 budeticks cut
in Decerber, orly 10 ere seacsoned on ¢fte of ircpections

=

2 of 5C cut in Jarucury, 2L of 50 cut in Tebruiry enc 40

—
o

of 10 cut in I'trch vere sciconed on acte of insyection.

4

The quiclker rechonse of bud cod cut lote in the ceus-
on secra to incdicrte the exictence of é rest rericd in the
pecen &nd thot the irnfluences geverning the endé of the
rest period ere orerstive in vcod rercininz on thie tree
erd not fully oreretive in ~ocd helc &t terreriturcs
sli-hitly ¢bhove freezir_e.

hl

vifferences in the

H

«*

ceronse of Delmcs bucrtocd 1o

Ph

1
s

L r LIS C record-

e

scrsonirg conditionc ere leos rroncunced t
ed for Stuerte The tolsls given in Tible TI. clicr g thrt
of Z2C Tudsticlis cut in Tecerbher, 5L were cersoned on cate
r -

of incrpectiorny :0 of 5C cut in Jemury, ¢rc 11l thcot vere

n Teurusry ord Ierceh vere reascrec on c¢ite of ircrec-

Q
s
=



Table I

Relationshin betveen Time of Cutting Budvood of
Stuart Pecan and Length of Time Recuired for Seasoning

(in 1929, 1930, £nd 1931).

Yo . Date Date Cut in Dec-| Cut in cut in cut. In
seas=- in- ember Januery| February] :crch
in oning | spec- Yo . Bos | No. ! No.
begcen| tion To. |Sseas=- Foe |seas- 10e]|seas Y0.| sesms-
test oned oned oned oned
1929
6 5/20 5/25 2" 0 2 0 2 ; §
6 5/20 5/27 2 0 2 0 2 1
1930
16 | 5/1 5/3 4 1 4 4 4 4| 4 4
16 5/7 5/9 4 3 4 2 4 - g A 4
16 5/16 5/17 4 1 4 i 4 0 4 4
1931
18 . S/TB 3/3 6 1 6 0 6 3
40 | 3/18 3/23| 10 1 10 0 |10 4110 1310
72 5/4 5/6 18 5 18 5 |18 19118 1718
Totals 50 | 10 50 13.1 50 32 | 40 40




Table II

nelationship between Time of Cutting Pecan Budwood of

Delmas Variety and Length of Time Required for Seasoning in

(1929, 1930, and 1931).

Mo.| Date Date Cut: An Cut in| Cut in Cut in
seag=- in- [December [January |Februery | 1:arch
in oning| spec= No. Yo. Mo Yo,
began| tion YModseasqd No.fpeas-|Yodueus=|10e |Se0S=
test oned bned oned oned
1929
6 5/20 5/25 2 1 g q 2 2
6 5/20 5/27 2 0 g 2 2 2
1930
16 5/1 5/3 4 4 4 4 4 4 4 4
16 5/7 5/9 41 4 4 4 | 4 4 4 4
16 5/16 5717 1 4 3 4 4 4 4 4 4
1931
18 £/18 3/3 6 5 6 5 | 6 6
40 3/18 3/23 110 0 10 8 |10 10
72 5/4 5/6 18| 13 18 i iy S 0 1< 18
Totals 501 30 50 45 |C0 50 12 12




ticne T vie oo Foet i w Telrs rosoonced ore
reccily to cendilicrs of =ervorips threun hient Liis teot,

ticn v becn mide o dey or tvo ervliicr fer eceh lob, ¢if-

ferencecs ir resyorce of Delroo " ood cutb cirly ¢ lote
Ve Leen rore rrerounccel.

aefercence to

5

fZe dete cho'n in Tekler I ond I, shic s thrt the pericde

reguired for wergering buarocc becormce noooreccively cherter

c¢s the sefocon evrorcen, restrdlers ¢f the tire ot - lich it
wos cute  Jlomord (P) ctotes thieil: "The rogt reriod of o

Goes not end gudienly. OCn the corntrary, undcr nctursl
confiticre 1t erde very c<lo ly.
Cherdlear's (45) sirterert vt "Oroeoth resrence i

mcre reoid the rore recrly thie plernt ig out of rect" ie

- “‘U

sucrestion. ¢f ¢n ex-lirncticn of this cobscrvition.

o

[
-~

cecsoned in the neriod fror Decerber 10 to Jenucry o

.

cscicns vwere drec cr the lotter dotes Stucrt andé Telnis

-
Y

cut in Tecerver #nd held in ccld stoerege until Jenuery

cut di;

U]
[

end Delre

of 19 drys follo irg Jenucry 123 Situsrt cut fresh frorm

M
trees on Jenucry 18 Cid not secson in the sire period.
Delrss budmoced cut in Decenber, reqguired 15 crys

5

fer scegornivre in Februrry, erd orly tro deys in 1oy, Cf

(0]

Delmas cut in Jerucry, five out of eix stic'e ceecened

in the 13 drys “eollo ing Tebrucry 123 in the tecgt con-

SR SN

Teither Cturrt ror Tclumos, cut directly from trece,

cctly from trees, ccuccrec in the reric

¢



T rle III

The TheeLer of Doy e nired on

1
v

Cuccessive Dotes dnurirg the Tucddings Secson, in 1001,

~ . L2 . - v e : - 3 “ys lf [P S yipe . 3194
Secsering ne un CECSCNITT Leun Secsornivg e
Dotel 0 doye o fte Tec-| C0 ceys ofter Tec-| lod doys zfter lec-
cut | erber 12, ©/12/21 erber 12, 3/12/31 enver 18, £/./51,
e 1
Daye wys [T0.| Seas=[Deys | Jays [To.|Sees{Duys |Deyellod Seus-
in re- oned ir Te- Cred | ir (re- onea
stor= | cui- stor-|cuir- storwqul-
ofre red ere ed age |Tred
Stuert
12/194 60 15 | 6 1 ¢o 5 10 1 | 135 £ 413 o
1/18 30 15 | A8 0 60 5 10] ¢ sl £ 118
£/18 0 15 | 6 3 30 5 10| 4 750 2 12| o
3/18 - - | - - 0 5 1c| 10 il e 12| -
Telmos
1°/18 a 15 | 6 5 S0 5 100 o | 136 2 [18] 1.
1/18 50 15 6 5 6C 5 10 8 1061 £ 18] 17
2/18 6 15 | 6 6 30 8 10| 10 750 2 118} 1:
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ducted a renith later 3 of 10 hudstic o gersconsc in five
ey end £iv veells liter ¢till scicrs fron

gersened in treo crre oulb of

cut in Iehruvery, €11 budrtic’s gericonec 1in 10 Joys in
Tebruery, O dryc o in Trrech, snd ¢ Ceys in oy
Deve feor Stuert do rot sug_ et the revt reriod Nrhe-

romeren g0 clerrly, reri s bhecouiere Sturrt coes rot gecson
rorri 11y in #g clort ¢ tine ¢s Delros ond concequently

nrocress of Delucs in ccovornir: dtrrrinee in ¢ lerce

(
(&)

7,

measure “lien Lhe ¢ete "o teltens Cnly three cut of gii
Stuert scions, cut in Febhruery, seesorea in Februsry in

7Se In “erch four of 1C ¢cicns cut on ile gime cote,

“

sccson€d‘in five drysy &ré oy, 17 cut of 18 ccions ceag-
onec¢. in tvo coirse.e COf Ztuert cciong, cut in Iarch, 11
cersoncd in tive Ceye in Irch enc in tvo deys in Ty,
It »ill be recalled thet the scionrns thet corpésrd ecchh 1ot
ere held in cold storige frorm the various tireg they ‘gre
cut until the sgezsoninc rrocess ' ag becsun for resrective
lots. "he scea=zoning ternersture for each lot ringed from
R0°® to 25° F. Thewse results ere in cccord *ith the viers
of the "riters cited cbove regcerding the tissue concerned
in the rests TIn ther ore found indicetions thit the sere
or a sirilir influerce = "hitever it rey be - vhich rre-
vents or inhibits tvis crovth likevise prevents or inhibits
cerhiel scetivity; 2nd corbisl ictivity is irvolved ir the

seasonins nrocess,

Thoush the difference in brdvocd cnt ecrly erd thet
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cut lace (T:vle I) dircdicetes thet steoripe ¢t terreritures
€liclitly ¢hove freezirs celiys the Treelline of tle reat
vericd, tlhe fect tict ~cod cut on ¢ ~iven dete sensons
rore renidly s the budding cetoon ccvernces, ircicites th:ot
tle storegce conditions do rot completely cusierc ihe end-
inc of the rest rericé. These trvo rether cortredictory
monifestaetiors susrect thet the brecking of the rest reriod
cenencs on rore then one fector, ore (or more) being of-
fected, en¢ one (or rore) beir, urcifected, by lov tem-
neratures.

It is worth recording thet recan berl siips prior to
the time vhen the buds burcte In the spring of 1031, a
haelf-cozen 3Stiuert trees vere exirineds JTLateral bucds in
terminal nositions on tvigs of the 1900 sezcon hec bLecome
creatly enliérged, &na vere shoving tinces of green color,
indicative of grovth, but rone lhicd burst the tud sceles
gurrourcdins ite TorX on ports of the trees reprecentirg
ecch yvear's srovth from 160 : to 1000 €lirpced reccily.
Tudrocd like ise mcy be secsoned rerfeclly before eny of
the bulCs burst their scales.s Thetlher or rot tie rest rer-

iod, &s vcrvulcrly conceived, hes been corrletely broker

L

-

Prior (o the gurotin of bud. in these coescs, ceniot be ctoted
cefiritely »ithout cimevirentsrl trectrent, but the renifes-
tetions &are icdenticel in niturelly «nd in crtificielly
sezsoned budrood. It freciiertly herpens thet rsteh buds,
inserted throughout th buddings sce¢son, unite vith the stock,

but the buds of trie pateh rermein dorrint for a considercble



rericd. “he primary bud, cf the grcur of t o, three, four
or rore bude fourd ¢t ¢ rocde, mry either rov into ¢ t ic

or lirtc, ¢bscisy or rercin dorrrnt, thenrh thic list cese

is some ittt urucuile.e It is rot unusucl, hcvever, for the

'other buds &t the rnode to rerzin cdorment for tve, threc,

erd feur yveirse It is of courece, thorousrly roccible,

<

rn

r Cr.e

o
¢9]
m
&)

ard ¢uite probcble, tl:t contirued derrency in the
is prescribed Wy conditiorc of nutriton anc th:it the rcet
nericdé is not invelved - if ve rsciwe for the tire theot
there iz no relcetiorshin bet een the t oo

Corcistent vith Toverd's (°) surrestion thet srecies
of Ticeria are the roet refractory srecies vith refererce
to tre:zltirs the rest reriod, it has been observed the
brecking of the premature rest period o1 pecan trecs,
prought on by severe drought, by leate surmer or fali rains
is unusual. From casuzl obrservation covering & period of
ten years, the vriter recalls only cre year in vhich®sec-
ond growth" lies occurred in fall efter dormercy vas es-
tobliched. ILeeves formed durirg tris secord grovth per-
cisted green until after Christmes, vherecs they usuvally

4+

£11 by Toverber 1 cr 1% rercrdless of veather corcditions.

h
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Tevruiry Cere ceslored on o le of dreiccotior. lenultez
gupterizec irn Tihle IV en tewdire Ve Cifdecerncec.s Tt
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Sudr

Sornarison of

ocod to Condi

tiorg

LechonNces

Py

of Ctur

Corncidered Iver

rt

e

Telmey

tle to Secconirgce.

Dete ate De3tuerg "o.ltu-|To.Lel=) o, Telrmas
Scecson- of ﬁudsticks crt TudEmes Tud4d Tudsticrs
Dote inc Irsrec= [in Test |sticks sticks cecscered on
cut Tesan tion Secsoned|ir Test | Lete of In-
on In- grection,
srection
12/14/28 | 5/0/2¢ | n/0 /00 ) 0 - 1
1/14/79 " " 2 0 5 1
2/51/29 " " 2 1 2 2
1: /14 /78 " 5/0%/06 P 0 c C
1/14/29 " " 2 C o 2
2/21/°9 " " 2. 1 2 2

" " 5/¢5/29 < 1 b s

" " " 3 c 2 2

n " n ;‘ 2 ;‘_ :‘

" " " :,‘ l : ‘2‘

" n n 2 O :j :;\
2/14/30 o/14/5 o/54/50 3 0 3 3
12/20/29 | 5/1/30 5/3/30 4 1 4 4
1/20/30 " " 4 4 4 4
£/20/30 " " 4 4 4 4
3/10/30 " " 4 4 4 4
12/2¢/29 | 5/7/30 5/6 /%0 4 1 4 4
1/20/30 " " M < . 4
2/2C/30 " " 4 o 4 4
3/10/30 " " 4 4 A 4
12/20/29 |5/15/30 | 5/17/50 4 1 4 3
1/20/30 " " 4 1 4 4
2/50/30 " " 4 0 4 4
3/10/20 " " 4 4 4 4
12/18/50 |2/18/31 | 3/3/31 5 1 6 5
1/18/31 " " 6 0 A 5
2/18/31 " " 8 3 5 a
12/18/31 | 3/18/31 | 3/23/31 10 1 1C 1
1/18/31 " " 10 0 10 8
2/18/31 " " 10 4 10 10
12/18/50 | 5/4/31 5/6/31 18 5 18 13
1/18/31 " " 18 5 1R 17
2/18/31 " " 1A 17 12 18

Totals 175 74 175 151
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cro th oesrlicr in the errirns tlhion Jtuirte Créircrily by
the tenth of zrch, Delmas trees tre sho ing cigng of

gro~the ITark cf budrvood relerizl slins reccdily et thet
time #nd thie vood 1is undesirable for storage purpoces.

It v¢s on this accoun®t thet Delmes budvcod var rot etored
in Ierch ir 1C€29 erd 1¢31. CStucrt budrood, cn tie other
haprd ves founc to be in &n crncrently coxmrant conditicn
each year until after Tcrch 1Z2.

| Cross=gections reprecentirg dorrent end cevsorced
Stuart end Delrcs budvecd et differents rericde frem Iec-
ermber to L&y shew no differences betveen the tvo verieties
in the apyecrince cif the cembiunm resicne.

The rotussium icdicde test for sterch vee uned in en
effort to ceterrire roscible Cif erences betrcer stireh cor-
tent of Delmes ard Sturrte S0 &r es could be ceternired
by the test ervloyecd, there “ere ro ccnsisternt diffcrencces
bet~eecn either secconed or dorment vocd of the tro virie-
ties.,

Since Telrrs renifcctly prolonss ite cutunrael cctiv-
ity later, &nd besirs sprinq'activity ecrlier, then Ctuart,
it is difficult to conceive of eerlier 2cvent cf the rest
vericd es exuleirirgy the eirlier spring grovth @rnd the
infererce secme ineviteble thet hes a shorter or lece ir-

tense rest periocd thar Stueart.



In sore studies of preo thh rene ©l, 29 e e, thit

.

by lestinss, (2) €lirrine of the berk hrs becn used os
¢n index of crrbicrl retivity. Imucdecn (1o) liis ghorn
thet ~ith the r»eich "cimbicl ccetivity berin oo 7t the

of the Tuce", rd “rstirce (€) ord

ct
~de
'3
D
o
—
t
oy
™
o
D
3
(S
3
B

Tobel (14) rerrrd slir-ins of bir™ o in incer to cim-

w

~

bhicl sctivitye OTince cerecred Wndrcod is vood crn - tich
the brr’s slins “recel:;, end sirce cecconed Tuc-occe cuickly

beceomes oversersoned, i. €., Urelecr for Ludcineg, vhile

the Tov sU31Y 27 freely, reoeleloe of Yl ol
: 3 o -
cocourcing dn g pericd cecr Jesivnbles
T thiig voerk stucdies v ere rode of Lroreveroe Fice-
N K PR A T R . , D TR I ERRIN Sy
ticne repreceniire (1, oo Liker circchtly f1v1 itile Cor=-

3 -£

rirt trceg, (7)) veed removed fror cold sitovege, (O) vocd

e
-
N
P
<
.
—

. . . - ey v Y e s RN - . . 7 AN\
Curing vevicus ctiges of e seononive nrocon., erd (4]
overcemsored vects Cections v ere cut,

ISR

riicrotcre,  This

w

thick, from Ffresh notericl on & £licding

a

rrececure veg Ce e te Tor exerincticn of the vouly cylin-

-
)

dery Lot netl ertirely

o3

cltisfectory for exorirniticn of tlie
berk, »rticul:irly ir retericl in - liich thie geivorirsg pro-
ceass vis vell advanceds

Tle srcticrs cere cut into OO Uercert lcoicl,

1

teined overripght in «wifrerin, cestained in ¢cic

a

Pl BRSO |
('_I_L,(',"Cl,

[

corried throush i lcohol terics irto rlel, etiirecd vit

o
1

2 ¥ylene soluticn ol _ertien violelt in clove c¢il, &nrd



Lounbed drm bilscr.

Secticns mice from devrert b owe {see Tlite T)
grov ¢ ocirvivn resicn of frer threc Lo ¢ix cellc dr raciel
tiiicvrewn, &t Ciffirent pointe “illdin & cecticre. In totel

tiiickrness this tizive rersed freow 76 to 70 1icrers.s In @
mijority of the cescz situcied, the cernbium rogicr vies three
erd four cellsg thicY recdislly, with correcrordirg totel
thickress of fror 36 {to 46 ricronse JU viee gsornevh:it Cif-
ficnult to distinsuish tre outcr cells of tle cimbiur fror
those theat vere rerhers lost-lcrmed rilcer cellse In rony
irstences there wes @ grecdetion in size erd che e fror the
trin- 8llcd, recterguler cells edjecent tre xyler to lerscr
thicker--clled cells that vere cecuring r1cre reirly ¢ sqcuere
outline. Tevenrty-seven cbservitiorns ecch cn cocticrns of
dorrant and of cergconec vcod vere recordec.s Counts vere

rmece @lternctely on corment enc on cerseened scctiors in

v
v

order to minirire differences thaet rwight result from c!

1Ing-

ctendocrdse Iatc obteired @re recorded in Toble V.

&

irg
o sicﬁificenf diff€rences‘betﬁeen veironed aend cormert
vocd in trhese tvo res-~ects vere evident. (Com
I and II).

aprerently thicr, trle heric olirs before cell divisicn
cccurs in the cembivr regione Supmort is giver this view
Ty unrubliched cbcervetions cof Trol's Fe Co Frecford,
"ichigen Ztrte Zollege, Test Ioneing, ITiche, On 1ecch

end gprle.



“aple

Redial Thickness of Cfembium Regicn of Dorment erd Jecs=-

oned —“udwood.
Dorment Seasonrd
Clzss Class
l'icrons M 2. Lx 2l Inherons 34 xr I"x M
28=3"7 B0 25 812.5|| 28=3 7 o 16 520
3R3=47 425" 26 3108 38=47 42,5 38 1615
48-57 B2 oD 22 1) 3% 483-57 B2 D 19 CC7.5
8=6"7 625 Z 125 I8=(R"7 62 D 3 18%5%.5
68=7"7 25 2 145 68=77 i AER 1 2¢5
i 3342 .5 7 D005

lean a 42.1 'ean = 42.7

Yumber of Cells in Thickness of Cembial Region in Dor-
mant &nd Seusoned Ludvood.
Class § Class
Range M N Mx N Range M h MXxX N
2 1S 57

ol

N

[0 e I =]
(0) &) I~
NOTOY W
(]
[ S oo o))
0o ]S, INAV NG )
o)W I~
DOV
)

04
o0
6

lfean 3.779 l'een = 3.85H7

N
%e)
\2
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Seversl lote of B¢ ticlc vere ¢lle ¢d to continue
the geceonirg rrocecz beyornd tle stege et~ hich they vere
suitable for use for notch budding, i. e. Until over-scego-
oned. It is scidon thet b.ug on nermelly-cer soned vocod
sto sigrs of tesirrirg

croth, erd €évencirs bude chor-

Cre lct cf budvood veg re-

~,

N
le]
@]
[oN)
[ ]

acterice over-seasonec
revec from storage cor oril £, end vis cecsored four deys
laters. GSecticns of breal end terrircl rortions of cticks
cf thiz lct vere cut 12, 23, ¢nd £58 ccye follovirg r-rmovel
from gtorice, that is, eisht, 19 erd 74 deys #fler sels-
orirg hed occurred.

Since each series of gecticrs ves cut from & yrortion
of the sticlt imvedivtely beneath a bid, the lover leef

trace arneors mrorminently «nc the two loterel dictinctly
a . v

visible (Tlvte III) in ecch scctions Tvo sets of trices
rey be recogrized ir sections thet vere evicently tcoken
from rortions of budsticks on vhich tle intlerrcdes vere
short. Toth terminal erd tasal secticns (Tlates IV end V)
of this lct show that rev vessel forration ernd ligsnifice-
ticn hied taken plece prior to the trelfth dey, erd their
nurher hed rrrkedly increaged in £8 ceyse. Iy counting

the number of vessels seen in severzl lov-pover fielcs

of tre ricroscore, &n eprrexiretion of the relztive rum=-

bers of vessels in terrirel erd bosel sectiors on succecs=-

ive dates ves derivede Surnerized resulte follovw:



Leletive Frecuercy cof Veuvsele

Geecd Terrircl

bl
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Teseel licrificition, it scere Js sirulteteous vithy,
or very soon fclloing;, the toreting of bucdss In Lle ev=-
arminezticn of brozd-lecved trees, Nestings (@) found thet,
"rno increcse in thiclmnesc tcok rl:ice until buds hio crened
erc the first leeves erpindrdesse The fircst greovil ves not
continuous @rcund the cteri, but cf vessels ¢rdé trocleids
in irreculcr grours.”" The toble sbove sucsests trhat cer b-
ial ectivity end tl.e subsecuent vessel lisrnificotion in
the bece of recar bndsticks prececdes Lie sir.e process in
the terrincl (surnort is given tnis view by obeervetions
on disbucdded vool discusced later); once initiested, how-
ever, these rrocesscs proceed vith rrecter ecctivity in
the te.:minal thon in the brses It chould be roted, hov-
ever, thet, in gerevel, buds on terrinil perts of bucdeticks
adverce in grovth rore rapicly trer those on the brscl.
Triestly end Cvirngle (17) regerd e section of the cxis
with jts ctterdent leaf es o "returel gro th urit, rmede urp
of @ lecf #nd a porticn of the ¢xis belowv, dovn to the in-

gertion of tie rnext lecf verticelly Dberecths" Tt secems



tret (e etiterent ney oaccourt for the grciter rete of
cdevelorrent of vessels in the terrir:el -ortions.

In sectiors vhich clearly contrined orly ore set
of leaf trace: (Tlate VI), vessels were 10re nule.ous in
trhe helf cf the section vhich contsined (e troces. In
secticre vivich shoved sirre of tvo setg of traces, ¢n es-

Fal

socirtion of ihe distributicr cf vessels vith trices ves

1

evicdent. A ceries of scctiors ~hicii clerrly revecled

orly on set of treces shoved &n fverare c¢f 24 vecsels in

the hrlf of tlie secticn In vich the trices cccurrec s
corpered wilh 6 vessels for tle other hilfe.e This differ-
ence " ¢s ruch less rroncunced in secticrs thet choved

evidences of t o sets of tracese In these the distribu-

tion of vessels in the circurfererce of the cerbium recicon

« \J‘

s rore uriforrm, ¢n evercre of one series beine 76 versels
in helf thet contained the lerper trace os cernrired ~ith
¢ for thre other hclf, oné in rncther it ves 18 s com-

pered -~ ith 1¢€.

th
"
o}
&)
s
~~
=
(]
~

fircdinrs o cn¢ the stcterment of Priestly crd
Svin~le (16), cormentin~s on the verk of C crbrick tnd of
Trorcenbccher, to the effect tret oo "uron the trece in

the ¢prirg, crirkicsl cctivit;s berinse berecth caclh Yud ond
mworks thence dovrnerd clone the ctenms" Tt his clrecdy been
renticned theot they rogerded rew prowtin es starting belo
the bide In the vecen.moteriel ererined in tiis study,

hoever, ne' vecscls “ere rore mamerous in locuticns lot-



ercl to noirts verticrll:y berncath t' e bude Crhe o0f the

three letf traces is imredicliely tenecth™ the bud; tie
cther t o tTe sorevhst hicher, tloush belo the level of,
ant lcterzl to, thie tuds of a node. The guestion mey be
raised here. then, as to vhether the develomment of nev
vessels is an associetion with the bud, or the leaf trace.
This however, canrot be seitlled definitely until the
anastomosinss of the tissues in the vicinity of the node
are worked out.

In the cormrpearztively limited ruriber of sections ex-
emined (about 60, representing 10 series), it vwas extrenmely
rare that a vescel w:ts found in the part of the camnbium
betreen the half-dozen zylem rcys vhich extend radislly
from the end of the most proninent lezf trace, This veas
true even of budsticts vhich had secsoned for 28 days. Iow
for beneath the trece tiiis condition preveiled weas not de-
termnined. Sections cut on ey 20 irrmecdictel, belo a bud
of bvudsticxs cut Girrctly fros trees ~hose leterel shocts
had riede from 10 to 18 inches of gro th, sho ed vecssels
in the recion reflerred to coove, hut they vere not ac lirce
or €s rwirrcis &s those in other marts of the section.

In this entire study it hes seemed thet the slipring
of barx is sirultaneous 1n €11 perts of & Wudsticke If
time of develorment and licnification of vescels be ac-
cepted @s on ircaex to thre veginring of cimbicl aptivity,
iovever, it is clerr thet the procese besins firct ir tie

2 By

brse, but is followed very soon by ectivity in otrer re-

v



~ionse It —ill he tcho n leter, hovever, tiat tlle seciior-
irg procecs roy be irnitirted - ithout subrecuert vessel
lirnificstion, even in over secuoned " CGC.

Tt vill be remembered thet the cover-sec.onea lcota

g PP P I L E I s R R 3 RS,
¢re nrelzed in Yorizortcl pouitiong irn rcoist oplhieorim

) . . N g ey s cn L L P
rrocg end vere ernt Irn tobtsrl Cerimense I1 NiTlcd Vesoels
teren to 2rherr prior to the trelftl Coye Ty the boenty-

i Gy tlie veszsels vere ¢ riorently cbont nein ol in

pecice, ¢rd e nurerous ¢ tlege found in

i

cize for tlie ¢
sreticns o frechh weod cut directly fron the trccs.(?l.XIV}
n tie meirtivie rricticr1ly every troce of olirell ol Cig-
crnecred foeon tlie tizoucs viiich Jorrexly vere locoded Citn
mede Trom én inch to eén irnchh enc & 1w lf
of ¢rovithe These _cung cheoeots vere entirely ceveid cof
creen cclore.e It sccrms evidint then thrt the ne veccoccls
were built un froem rererve foocds vithcout the cid of rho-
tocynthcsis in the currert sczcon.

Friefly, ther, scctions of overscieoccnca vecd choved

Cifferentiated ard lignified vescels intersrerced beteen

elerments thet —ere as et inceorrletely cifferentictcde.

Viien the brrk slins the line of eplitting (Tlote VII) ccers
to be at trhe line "here nc grovth begon (the crrul ring)
irstecd of &t the cambiume "he sucsestion is presented

that the odhesicn of pertly cdiffcrerticted elerents to the

bork mcy serve as @ buffer Teteen the rmeristens of tle
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thiot the suritce ¢f the stocio roet citen Te
corditirn viiern it receivec iilie tucy regencriticrn hevcver,
rust occur rcre frecly crn tlic sitoclte It ceemn rloucitle
thit ¢-eth of retelies in such coses is due te the (1) lick
of o furcticnel rmericstenm, crd, 8 Nie ¢lrecdy bocen ren-

ticned, (7)) scurcity of recerve food in the ferm of stirch.

(This 1 et iz significernt in view of Zer's (18) sugccecticn
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thet corhicl ectivity 1s initistea firet in the bect rour-
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cited by Jost (13
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sore trece dirmeter crovth bhezine beiore the letves ur-
fold; in ecddition he rerovec 11 ovds frem & cur becech

-

end still feund ner vood formecds Joot Liimeclf cllcred
rrtted trecs of herce chestrut, ofk erd rec beech Lo giow
in corrlete ¢urirev.; thece treeg cluo forried new vecod,
but Jost regerded the uniolcins of buce to te rorrilily

tntecedrrnt to the forrmstion of re vocce

A lct of 1C derrint buceticize, directly out of

[

etorige, ves divided irto three prrts of cix sticlis ecch.

{

"he sticks of one rert " ere cormrletely disbudcec; the ter-
riral halves of & secord rert, ord the breal helves of the
third .e¢re likevice disbucdeds Tith these rrelimincry
trestrrents, they vere »nlaced in sphesnum ross for seeson=-

irge Ixerinetion on the sixth cdey choved thet €11 norts
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In otller vorig, e 7inlir_ vucu, even ticu ix thcy (re
exrosed to lisnt, seem eccenticl to vesscel CGevelc rient.

>

Txrendaln;s tucs in terrinel vocitions ezert ¢n irnfluence

o+

~“ich regculis in vesuel formition in ¢ cishucaed beooel

»ertion, Trior to their formeticn in itlic ternir:el, wnt

i ]

huds groving or brenl rortiors co net erert oosiriler in-
fluence cn cizbucdied termincl riris,
The fuinkidrore rethed of deterrinin: the rec

vilucs o cormirt ind secerored voco C oo e1r10oveCs

Terk vis neeled from vocd ir nerros strirs, the irrer

surfice cerared ¢rnd Col gme of the rotericl ricerited in
o0 CeCe oF cictillec v:iteor, the Iy, vilue cf viaich h:d Been

0

Celerined ¢ Te7e Tvo tezts vere n:de on erch LUCalLic™:
erd in tost crees they checed vithiin Cete O the tirce
dorrert bucsticlks tested, thie Iy viluecs were 6.0, .0,
#nd 5.6 recyectivelrre Tirilor velues for sececored bud-

rences from Cof teo 663 for seven buceticliss fliinti-

A
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t

i~de
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of recorn budrocd of Llie tvo cleg.es thet veould Juct-

if- copclugions thot couvld be corcicered trustrortly vere

—J

rot sveilevles Tn the ebsence ol ccciticrel recin r:tericl
tecte vere »:cde on serconed ¢nd derrent velrut scicors,

They vere not uniforr, hovever, snd I velues ghoved ro

£

concictent Ciffererces et cen tle tvo,



Cre of the reot cbvicns c¢xircee cocor e rying resus n=
ticn of cro-tir zctivity in crrins is t'e so-colliec "wlireh

on of itoren to sulrr or¢ tle

-l

t

~s

rigrs tien", the trensfory
reverce, <o thet it discrveirs et crne —oint erc civcors ot
enother, ince lle procesiec ere rotiher ecsil s foello eC,

7t leref in & rother crude renrer, by the locdine tecstc,

el . 4 1. - e .
crovth-resun

they vere ucea o¢ @ reens of corni Ting
nrerorena in sefnnned end In normel bucrvecde Tt Je&, of
cource, tc be receosrized thv bt clorsce s 01l or Tt omo
en irportort fector in the pecon,
"

. 3 Ne o V- [
retien” his heen re-orted
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Stereh ri
by ceversl investisctors,.

e ricretion of stireh in tle
0e.y mercCliy, r mle en¢ otrer crecier found tiet it trrveled
ro irs chocts threusoh the srrulir rith frda the

¢ ot t s tarech

-
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Tws Gouicved firet dir dinterrodcos reocreely the 2 ost visorous
cro irs ochoctz, mliich in toet crses e rert tie terrinel.
- on the tree, encé detrchied, = vhich

hed beer poriislly dicbhudded, he concluced tiit stirch cc-
curmleted clveys in the rrerir ity of thie rerediring biud,

lecfy or ¢ro irc choot.
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cely lirCen, enc ot'lexr grecies, founrd that siorch ves

Cenocited in the nith oherth, xylem ¢rd vhlcen rrrerchyme,



wvlor o rels, vl ovocd Filerse Idin obocrv: ticre vere or
cne-err=-c¢lc Uirs, sowc cf  licy vecre toler Circcetly
e trec ile otlers tere irndlel o ocut
Coluticr of stzreh too's »lrce crly ofiter rrovth beoin,

Tte Cisz~rcrvirece - ¢ Tfiret o tle ivterrodr e ZHisbude

1 S

Ced porticrs behoved 1i'te interrodcoe CZhorvel: Civce o errod
firct £ cm - ocd »renchyi o, then ficr vooc fibercs, nith
shecthy, and frow v ithin cut rrd in tle mecdullixry Tiy.
Troneitory ctoreh firct covelred in the bhori, tlen in
eterch=-containire cells in the vicirnity of reodes “rovidced
vith Ttuds.

o reorts crce cveilshle or ctorelr trorziomotion ir
t7e recrn.

Treneverse secticre Ccre 1n e fror interred o of
le for Tucorde "hey vere ¢t beteon 15 ond
ZC nwicrers in thiiclncce, trestced vith & five percent zcol-
vticn of icline in motocoium jocicde fer o @inute crd o hil,
and errmined irmedictely undcer the rnicreccscores. The firet
tests vere rmade in Decerber ond others risde or verious

lots urtil June l. liemected tcects “ere nmode on cermont

bud-occd throurhout the storsgse veriocd.

[

In general, clusters of sterch greins epre

m
»

rec in
abuncence ir the perirhery of the pith, in meduvlliry reys

from rith to combium end in xylem perenchyme. If starch

&

was rrecent in cells outside the cambium, its presence
seems to have been obscured.
Considerable variation vas found in the amcunt of

starch indiccired and in the frequency of its occurrence



in cells of tlhe vearious tissues. It was not at all un-
common 1v> oect vns from two sticks of a given lot to
present differences in tissues in viich sterch ves de-
posited; perhaps one vould show ¢n cbundence in the xylem
parenchyma, e&nother only a trece, or none zt 2ll. Hfeich-
ardt (17) noted the seme inconsistency in the solution of
starch from trigse Ve said "eoo. vith equally c(venced

a2

develorment of the youny brrnch end lenves the soluticn

of tlhie stoarch did not rointain uniform relaticn, but ...

preceded in one &nc legced belind in ernothers s

-av

‘0 differences in emeount of st:rch present, or in

its occurrence in the verious tis:iucs coulld be detectea

betveen seciions from dorment viocd,y reg.rclewe of vien

&
it vas cut or hew long it hed Teer in ccld cloreges 7O
consistent differences covld be Gctectcd Tetveen eitijer
bzsal or teridinil srcliors of cry of tre folloving: (1)

e~

dorment budrool fron storuge, (2) ¢ernint budved cut froo,

[85)]
y

trees, (9) norielly-sewsoncd vood fre storcle, (4) Trech

budvocc cut just rrior to trhe tesirrins of grovtnhv in
srrinz, (£) freshh " ood cut ~hien curvert gro th -~ os six

inclhies lorye and crtling vere rne: rly o tare tnd (5) gecs-
(99 v \

oned bucrood - liich hed been returncd to cold steorige Lnd

iegce obsrrvi tiong, in co for &g they aprly to Jor-
sert budvoed and cecuoned budveod rrior Lo grovih cf
are in eccord with the conclusion of leichirdt {17) to

the effect thet, "The solution of storel occurs cnly ofter
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slirech in the i oCoorly ccornlicysl Cwedine 1m olhe rolo
- T e Ve e R . HE = . T . PO .
cnG tiylers pirencligries Thie Tude of U070 1ot i _ron out

snoirvei or fioodret ond ¢ welf, But vo clhilorollll Lol Ce-
£ Cb=-

G e nisy, too, Jn In fccerd vith Tiedichitirdt

P

cervotion Ut Meftor jyouns leaves heve G velored oo éocred
¢f cleaciy is to be perceived in e v licle interrcde," ond

., +1,

"in the t-igss vldch orev iIn the dorik, ffter o renth o1l

-

o

sterch wos cficuctede"  Joct (11) recerds delleticn in trees

PR V)

groon in cormplete dorlinecs, “Lich e ctiributec Lo cen=-
surnticn by the revw grovthe Teriwwrs in thie pecin toco tic
Al

Ctoreh moy Love bBecn concumced in Qisveter Ivereise, tloush

of couvrec it rry cirrl; hrve been troncformed te cnother

Tt is intercsting te corprre Ll coie cbeervoticne with

t05e micde in connection vith on exzimincotion of cceeticna

frem badrocd cut directly fron tlie trees lhen new Jrevth

vos six inclies long cnd vestels W d crocrently rewched

e
Q

about the scue ctrte of develerront rne ligrificrtion eg
tlicce of tle overzcisoncld LuGrocGe Jllese sccticns chicwced

the urnguel dizstrivbuoticn of stovch in 2ith, g lem rive,

-

crd veod rurenchini e Cn the other hend, cccticonc ncde
from frech veed ent rfter treecc hid mice terrmincl srovwth

of from 10 ‘o 182 inches ¢rd in riny coges hed set fauit,
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‘nt eseverel Lizers of rveo Iilerm i boen Lo i L0 I
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giovcG no trece ol ctlcrelh dn iny ol the gt reh-cortiiving

Stoereh teets vere 10 Ce on hudotic

.

Civen tihe verious cdisbuccins treztrenis ciccensced re-

vicusly. o cifferences in the criount or locoticr of ctorch

N

ns thit representel the voriouns trectrenis conld
be detected ot tlie enc cof sivteer (oree *TL 3111 bo recolled

21l cterch ciscoreirec from over-recconcd

erre Lo TFoller the covrle
of «terell tr-nelormy bicn corren Lo roet Cociducue trecg,

ond the behevior of secsored budvocoa in tlhis res

icertics: 1l —ith thet of normel tudwcods The choerce I rro-
rennced stereh chirses ney e lertotively scured fs indi-

ceting ¢beence of proncurced cliinges in It te, cince in

rost voody rloents there seerms to be @ rough recirrocel

3

rel: tionshin (7) betv een the tvro durirg thie vinter rorihs,

a



Icncevits of Tervored Tucvcococ

Portl;s By ofccidert the triter oo rrorpled to -

itigte this plvee of the ghtudye. CZecuored hurrocc of tie
TvLs s o+ 1 biter of convericnce »ut ek in
cclca sterese on Ity 4, 170C, Icter erfminction indicitec
thet the brrln vee still slivreirs end tle biidvood vos ir
cocd concition for usees At tie end of rine, 10, Ll,zrd

&7 deys buds vere tiken £ oon this lot erd inuertcd ov rur-
sery stock. OQf @ totel of 16 Wiids, cre foilure “ecs re-
corded #nd the identity of to others vis locte ut it
vrg sicnificant thet three out of four iids inserted ¢t

the end of & storige neriod of 37 diirs,

T ET o

-
—

4-

In 1970 ¢nd 1931 mere cornrehiensive teots vere con-
ducteds In erch verr bucreced ves cut ekout tre ridcle of

Tebruery cnd held in cold storsge until the ecrly »:rt of

)

Jrrile At th:t tire entire lotls vere rerovea from storese,

4

Lo cold storcge ¢t

[oN

c2lloed to scz2 on end “ere returncec

teryerctures renzirg from an® to 0’° T, They vere then in
ideal condition for »:tch budains end conld be used Cirectly
out of storzse without »reliminiry trectuments OSinmrles of
budrood of Cdifferent virieties incluced vere token cut, &s

-

fir ¢s precticeble ¢t »eerly irterveile crd incerte

Dy

in
uniform nursery trees.
nesnlts of these testes, tehulrted in Tible VI, show

thet it is roseible to Mold se sornec budrcod of the vearie=-
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tics incdiceted ir cold storeoe for ¢t lesgt ¢ erica of
thirce or four veeks vitlout & gignificirt cecreoce in the
rurber of buds thet —ill grov vhen used for prencoction
rurnrosess In 1951 & cocd rercenterse of bids grew fter -2
ders in . stor:~es Incidertclly the bucs mecde ro ¢ pirert
grovth in storagces Corbiel cctivity ctirmileted during the
sessoning rrocess did not rrocecd in storsce, thoush thre
bearkx continued to €lip durinc the entire storazge reriod.
Cross-sections from lots of sezconed bucévood that had becn
held in cold storcce for £3 deys show o cempium recion in-

distinpuishible ficw that of normelly-ce:rsoned tudraood,

zncd ro cccrefse in amount of sterch in eny of the tiscueg

~
wn
I-_J
H
m
O,
1

weg evvirent et thot tirmes COn the controry, ¢s h

J

been rerorted in sccticrs from over-cezsored L ocd, ©t

the erd of 78 dirs, vesszcls hid¢ formed, dbuds hrd grevn out

en inch or rmerc, end storch h¢ discrvecred from cll tre
ticsves.

The precticol utility of holding cecsonea buds in
gstorepe ar~rears ecreciclly eirnificert vhern it is rercrbered

that nurseryren ord preoveécotors in generel experience dif-

ficulty in rettincs budvocd to serson &t the preper tire.

H

Thic

- difficulty mey be due to cocl vecther or lrick of con-

75

sistency in the resronse of bucvocd to secconing cerditions.
Tropeci-tors who uce storsre dbude occiciontlly hnive to suc-
rernd vork, merrergs durirm ¢ criticel recricd, on ccccunt

of a2 lreclt of rrererly sczecred bucdweoc; likewisc it hop-



rene  throt bHn

unfrvorctle v ecoiher conditinnsg Lhrt ro- fTelrs Ilm usc,
It is Lore corverient to Y ve biidrcond cercored irc re-cy

fecr ngce theor to crtici-rte & reed for it three cr four

Tirther, nurceriren v ho
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Grys or 2 " eel

follo~ & prectice of celling bucrooc, vweuld 1t secernic,

reve & grecter cerencg for vocd 1t could be uved on o=

livery Lllin for woeod thet veuwld veire o0 opicd of peols
i
criv .
creicentiilyy sone yuvelindne oy vovioin chosing Irog
Trlrend fndiceter Tt vood ol LI U Ilnd cinote 1eld xre-
N
ticelly ¢ lovs iz celooned " voly TieTEe, Tievever, tie uitil-
ity invelved ic rot o ruvelhi Lioe rq Lies of corvericrco,y, oo

ool cettins bobter bude et Ve Lire Ll
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veuld e vteored o culd Le cveilible 1ioter din e cenc
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After Seésoning.
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Table

el

of Storage

VI

Budéwocd in €o0ld Storege

Variety Date Date Buds | Tos of Ty, OF To. 0.
Seasoned | Set Days in | BRucs Set | Deed Tiving
Storege
Record]s
Stuart 5/4/29 5/13/29 9 4 1ost(3) 2
" " 5/20/29 16 4 0 4
" " 5/27/29 23 4 0 4
" " 6/10/29 a7 4 y § 3
Tex.Pro.| 4/12/30 4/16/30 4 15 3 14
Rurkett " " 4 10 : S
Schley % " 4 10 < S
Delmss " " 4 10 g]s 9
TeX«Pro. " 1/23/30 11 2 2 10
Rurkett " " 4] 2 2 10
Schley " " 11 15 2 13
Delmas " " 3]s 1S 1 14
TexX«.Pro. " 4/30/30 13 10 1 g
Rurkett u " 18 20 1 ¢
Schley " " 18 2 1 41
Delmes " " 18 10 3 r
Tex.Pro. " 5/7/30 25 10 3 v
Rurkett " " =5 10 4 6
Schley o " 25 10 1 9
Delmres " " <5 10 0 10
Burkett 4/23/31 4/271/31 4 40 £9 i &
" " 5/1/31 j 40 10 S0
" " 8711/31 18 40 9 31
" " 5/18/31 25 40 20 20
" " E/25/31 3, 40 ' 19
Stuart R dh | 4 /2373 1 4 16 £d
" " 41350/ 3% 8 40 13 2w
" " 5711 /31 19 40 13 2
" " 6 40 14 26

/51 /81
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stov tret comuium fetivily, es et v
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virzy, Lefore cell divicionr begine, follcre & courge pre-
Gicteble on & rest rericd Lrsis, inci-ercent of vourd re=-
ectionse Tt ircdicites thet corme c¢f the fectors concerned
vith emergence fror the rest preriod rroceed et temperctiures
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slightly #rove freezirg, “nile ollers cre retirdeds In
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cenerel, hovever, jucoed by the stirn

v

sloyed, TuG-
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vood sernoned crtificiclly seems not to Ciffer ¥ om tlect
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veTscened e birsdly,
Cooerveticorns riy Te recorded Lo the oflect thet rov

veed ig loid dorrn vithoutl cry plotorynthietic ccetivity

tle current sefnon onc thit sliprning of the bork

ig rot rececserily a resvlt of cell divicvions Turtbhor-
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ivicien begirs, sliprnirs cf the beori

occursy rot ¢t the crrhiuvm resiorn, but ir pertly differ-
entiested »ylere Thic fict ney hive consicerevle precticel
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Plate 1 = Shoing ecarbium region cherccter=
1t ic: of -Coraant Tescen bUudiont,

Plate 11 - Shoving cambium recion charzcter-
istic of seasoned pecan budrood.

Tlate 111 - Crocss=-section of budstick, shovwing
leaf traces ornd location of veczdl:
with relation to them.



Plate

v -

Transverse section from termin
portion of pecan budstick afte
28 days of secsoning.

0 aszal nortion
ick efter 28 days of

Transverse secti
of necen budst
seosoning.
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Plete V1 - Transverse cection chovine locatior
of vessels vith reference to leafl
tracess (See also Flate 11l.)
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(A) = Iignified vessel between xylem

erd cambium of overceasoned buc-
voode. Pertly-differenticted cells

(B) - General viev of transverse sectiom
of overseasoned budvood, showing
line of splittingvhen bark se
etes from voode

\ A -
(C) = Tote th.2et the line of splitting
is a2t tle ennuel ring except

(=
vhere vecssels occure. Cevercl
redial leayers of rertly-ciifer-
zted cellc intervene betrveen
the line of splittirge &rd tle
i



Tlates V

X - Terminelly ¢

i
from termiral

n wm

1l section of terminally
disbudced budstick
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Plate X1 - Terminel scctiorn of bud-
stick, the basal part of
vhich had hcen disbudded.

portion of budstick,

sal
sa&l helf of vhich had
en disbuddede.
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