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Pecan propagators baTe lost ftl.uable t111.e and money 

thrOUgh the use or unaatist"actory cowring material.a tor pecan 

buds and grat"ts. Some ot the OOlllll8rcial budding end gra.tting 

oam.pounds on the market are entirely uuatistactory as they 

contain aubstaneea toxic to the peoaa,. or tQJ: other reaaou 

do not meet the requirement-a ot .a sat1ataot.oey OOTering tor 

peean bud• and grei"ta. 

Some ot the auceeaetld graftlng wu tonmlae ued. 1n the 

north are uneatiatao't.ory when wted UD4•:r southern. cUmat1o oon

d1t1ons. 

Part of this ill-wst1gat1on-.. earried out in the writer•a 

peean grne at Al"cblore, Oklahoma, and part in the Col.lege pecan 

groye at Stillwater, Oklahoma. 

'?he -e<>'Yerillg materials used by llll1Jl' lea4tng nut tree 

propagatora were inTeattgated and en ettort was made to 4e

ter.ndne the relat1Te value o't ea.eh. 



ntmODUCTION 

The grattiag .x tol'llUla eon.s1stl:ng ot 4 put• x-e11n. 2 parta 

b&e8'WU, and 1 paJ"t. tallow has long been standard .in the north tor 

gra.tttng apple• am1 ,other tree :tru.ita. It has been aucceaafully wsecl 

aa a co'Y'ering tor nut tree gretta and 1s recC31Dilended by more propaga

tors tmm has 8111' other toJ.'mUla. Howe11er, 1n the south tbe high tem

peratures nee•asitate an !.nore:ase in the resin in proportion to the 

tallow, and J118DY of the propagators recommel!l.4 a wax containing 5 parts 

resin, l p~ beenu:, 1/4 part 11.Ueed oil, and 1/2 part lampblack. 

In warm climates powdered asbestos has been tound better than the lamp 

blaek, the l.atter bebg objectionable ·due to the added heat absorption 

by the black substance. lntentewa with Tari&ua propagators indicate 

that many dttterent proportions ·Gf the abcmt ingredients aN used in 

gre;tting wax••• Resin 1n the t'anmlae r.angea from 2 ;parts to 16 

parta. B""118% 'ftries. floe l to 3 pans. Puattin 1a otte.n nbati

~-4 t&r all or part o:t' the beenax. 1lallow and 11naee4 oil are 

uaed 8PU'in81Y becsauae they are tad.c undelf oond1t1cmis ot high tea

perattnre._ 

It ta ntda"t th.at tn the· pnparat1on o'f a grattiDg wax one m.ut 

consider the climatic con-di tiou Wlder which 1 t is to be 1,18ed. A 

auceea..etul i"omul.ae 1n the nonh may- be entirely \UlSUOceastul 1n the 

south. 

Water •oluble asphalts are used to same extent. Dark eol.ored 

asphalt preparations obviously ha-Ye be-en less successtul than those 

ct lighter hwa. A CCIII.bin.at ion ot paratt'tn and pick-up ga { a realn-

1. 



oua produet) • haTe been uaecl aucoeatull.y 'b7 ftl"ioua propagators. 

Frm 4 to 5 parts paratfin to 1 of pick-up gum aet11 to be most 

euccesstul. 

The major1t7 at the peoan propagator• uee wax cl.oQ as a ctGTe:r

ing for bud.a. Many ditteJ"en.t formulae are nggenea tor making a 

auccesstul. W8 at waxed ·Cl:Oth. 

The purpose Gt this in'reetigation S.s to atuq same o-t these 

formulae u appli~d to pecan grattir1g under Oklahoma eonditiona an4 

to endeavor to work out mon desirable tormnlae. 

a. 



RE\I IEW OF L.11'ERAm.l?E 

A pecan spe.o1al1at tJ'Oll 'lexa.s A. and K. College was hired by 

Tack Os.man of Bristow to demonstrate the latest 1:n pecan grafting 

1n Kr. Cania:n' • grO'nh. lb.". Qar,san haa sue:oesatul.ly topwo.rked exten

sive native pecan g!'O'f'es: ustag the oO'Yeri:ug material.a x-ec-ommended by 

the apeoinllst tr Te:ma A. and K. Gollege. 

·The above method ot catering pecan grafts. is as toll.on: A wax 

clath cap is placed oTer the stub and fitted around 'the acion. !be 

gratt is then giflll an: ad41t1onal coat at wax. ~e e:loth is prepared 

by ·d1pptng ahttettng or J11U'l1n material 1n a .melted mixture of resin, 

2 pounda; beeswax., .$ :pot,m4a;. ,allow, l poUD.4. 

'lb.e wax ueed as a paint ayer the wrapped ~t oonal.ats of re•in, 

3 pounda; be•P!la., 2 pound•; tal.low. l p<>UD4. 

lira. o ... E. IliJlger* aD\ BW B.inger• or~ al•o use thia 

method ot canring pecan grafts, which was relate4 to thea by Mr. 

·Oal'man. !hey ha't'e obta1ne0. good :f."88Ults with this ntethod and like it 

much better than their former uthod, which 1n.-olve4 the use ot melted 

paratt1n as a eevffbg •terlal tf!!ir pecan gratta. 

Dr. W. B. Oottee* ctt Aramore, Oklahoma is using the side graft 

method 111 pecan propagation. He ties the graft with strillg, then 

paints O'Yff' the gre.tt with a wax eonsist.ing of equal parts of re•in 

an4 beenax. Re 1'el)Orte that wry aatlstaetory ree1t1lts are obtatnecl 

by this method. 

Geol'ge Dyer* of Ardmore• Oklahoma uses wax cloth caps as a eo'Mr

ing tor gratta. AJJ a CO"fering tor boos he uses wao cloth strtpa .• 

* Personal tntemn. 
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Lyman Coe* ot Bartlesville. Oklahoma uses melted paraffin as a 

co,-er11tg tor grafts. lie uses cloth dipped 1n paraffin aa a OO't'aring 

tor buds. 

The ingredienti, ttaecl 1B each grattiDg wax t"onmla will be 1n 

the order of (l) realn, (2) beenax, (3) tallow (Ma8Ul!'84 lD pounta), 

(4) 11Daee4 otl, and (5) lapblack (lll8UUN4 1n p~•h It celite 

1• ued in.stead ot lampblack it will be desigaated by name. Parat.tin 

will 'be eel.led by naa• when 1t i• u.ed 1Jl the tonmlae ud will be 

l.1sted in \he place at b enax or tollowtng be..-.x U both 8l"e· uu.4. 

A 4-~ tor.am:l.a would ca1Itala • poum\a. re•b.• 2 pOlmds 'bees

wax, no tallow, i pint liueed oll eu:i4 i pint lampblaek. The standard 

fruit 'h-ee gratting t1U o.ouiating ot 4i pounda reain, 2 pOUD48 beeswax 

and l pound tallow will be dea1gnate4 aa 4-2-1 wax. 

1. E. Baile7 and 1. a •. Woodrutt (2}o~ Qeergia reCOIIIDl8lld the 

following tQ1'211UJ.ae: 

1. Fo:rmula tor hand wax:: '-2-1. 

. 0 
3. Paratfiu ts applied with bruah at e. temperature of 160, J'. 

-'• Bwldbg cloth 1a made by dipping etrips of cloth 1n a JldxtuJ1.e 

ot 4 peund8 resin, 2 pc:nmda beenax, an4 l po"QD4 tallow. Pull the 

cloth between two tlat piece• ot wood to •queeze out e:meas .x. 

1 . A. Neilson ( 28) rec(Bllenda wa~er soluble aaphal tic eaul.a1o• 

4. 



usually black but may be obtained 1n red, green, or gray- eolor U' de

sired. 

Kr:. l'Jeilecm attributes the rea4y dnelopunt ~ aal.lous tlaaue 

on the~ ot wt nrtaoe• a.en uphal.t l!!IIIU1•10D8 are uaed to the 

pt"e.-.natlon of moi.attlre •ther than to m1Y' atimula.t.1.'hl ettec\ or tile 

emui.1oa upOl1 cell 11...iopment. He al.ao recQJllll81141 the use ot ael.te.4 

paratt'la u a c<>fll!'ing tor gratu.,, bucla, aDd nuraery a~. 

Dr. Roben 'f. He-not# (.25) NO<IIDD&DU the uae ot 018*' s Parap1n 

1IU made by Walter E. Ola.ri: amt $.on,- Box D, lllltor4., Co'IUl.. Dr. Korria 

aqs that paraptn uaed in. thin lqen as a c.oTelllg tor grafts or bu4a 

wUl not cr.aek in oold climates or melt end wn off in nm. ol.1:mates. 

This parettj;n protects the graft•. tram deat&eat1on untU. goo4 union. ot 

the stock end ac1on ts made. 

•• 

3. T. Roa&Dbol'OUg)l (35) .-tat-ea that Jll8n,' types. ot C<>Yertng mater

ials are ueecl with sat1staotlon. He aqs that melted peratt1a, prepared 

gr&ning ellA budcU.ng 118S, wu .cloth. all haft some adyantages am it 

1B que•tlona'ble as to which t. beat. Be alao quotes Tarloua grower• 

as toll.ow: 

1 .. ». J'owrs, Gonzalea, 1.fltxaa: •we tie the bu:4- wlth carpet 

warp and seal them '4th :al.1:e4 puattin" • 

Mrs. J'ohn J{Gq)er, Den1aon. f'exas: ffJ •J.e sratt• a.n4 bud• w.f.'th 

eotton 4<>J;d-, ,hen aeal them nth melted parattin." 

fl. L. Oct•, la,aperfl 7aaa: ""We u.-e :rattia for tnJig the nu 

aad CO'Yff' with Ml.te4 ~t.n.." 

)l. QQ,- la1en,, San Saba. 'Juaa: "I adm.plJ' dip sc,me rathet." t1nely, 

WO't'UI. clo-ih 1n pure b:eenu:.,, am llq'U.HZe .tt a little ~vh a potato 

mu.her and tear ott atr1pa e.ome 1/4 inch in width." 



6 .. 

s._ 1. Gren and w. T. llallo-ry (15) recommend the tollowlng tor-

mu.la• tor peo:u propagaticm: 1., eratt1ng wax.: fr...2--0,...l.. 2. wax cloth, 

•heeting Upped in a a.el tecl wax couiating ot equal part• by vollDD8 ot 

beuwu: and resin with a Pl8ll amount ot linseed oil ad4e4. When t.he 

el.0th 1s thoroughly aa~te4.• remo,-e end draw between the edges ot 

two smooth boards. 

R. w. Fair.- quoted; by Reed (52}, reports that linseed oil 1n 8.117 

Jllixture hu been found detio.tmental to nursery grafts ln Te:xaa end 

should be Tc:tide ,, Th "-21 f'ODIIUla has proTen very- aat1atactary to 

lb". 7air. J'ar ue on cold aye a small quantity of wood alcohol is 

added .• 

'I. Y. lta:uey, quoted by Reed (.~) .. concludes that wood al.4ob.ol 1a 

Ull8Elte 1n gra:t'td.ng preparations am that grain alcohol alone can be 

used with aatety 1n these mat.~ials. 

O. Woolsey and Will.ta & • .Amttte!a ( «) r,eeam19D4 the 1'ollowing 

toi,mJ.ae tor peean propegat:lon: Grettt»g wu1 ~-1.; alcobol wax: 

2-l-o-2/5 pt. grain aJ.eehol; 1181.te-4 paraft11u tor a coYerillg u.te:rlal.; 

bl"Ulh wur 6-1-0-1, with chareoal. or powdeN4 8'1be•toa, a44e4 vo g1.,. 

texture· and t .oughne1a. 

G. R. Blaclalon (4) reeOJllllends the st1lllcun'd 4-2-1 grafting wu:. 

Cloth is 41pped into t.his mb:tur& for waxed patches. 

Dur1Dg the apring ot 1935 Haman Hinriche, ued the standard 4-2-l 

wax 1n slot g:rettillg pe.c:au 1n the collee;e orchard at S'Ullwa.ter with 

excellent result's. The :following year elDtllstff.ed asphalt as a COftr-

1.De tor slot grafts resulted in onl.y fin per cen-t ot successful grafts. 

Grafts treated with lfremoo compound were sixteen per cent s:uc·oea•tul. 



Tables 1 and II ~lze the i-ecommendations ot leadbg propaga

ton ~or pe.ean and fruit tree grafting wax t01'!11Ul.ae • 

• .. 
Grafting Wax l"o1"JllU1ae tpr Peean 'l.'re•• .:-

Wax cloth cap aade by cUpphe; c1o'ib. 
f.D a Jlli.xture . ot: 2....$-l 'WB~ Tb.& 
wrapped graft is painted OT.er w:Uh. 
3-2-1 ll&X. 

; Zack Car.man, BrJ,atow .. 
; Mrs. C. .. L Unger,. Ardmore. 
: Bill lU.JlgeJ!', A;rmitore .. 
t 
t .. .. 
I nr.. •• B. eottee' Ardmore. 
: . 
·-

7. 

: LYlWl aoe., ButlenUJ.e. 
: (2},. (25), (28), (15), ('4)*. 

4-2-Q-l wax. 

6-1-Q-l wax.. 

; {25). 

J. 

: (15). 
·• . 
: a. w. Yw, 'l'eDa • 

• .. 
: (2). 
• • 
: . . (44.). . . . 



TABLE HO. II • 

Gni'ting Wax 14D'Ul.ae t~ 
Fn.1 t Tre•• in Generel .. 

Aaphalt CD.ll8'1ons. 

.. .. . • 
• . 

. . 
: (28) • 
• • 
; 

Paraffin., 4 parts; pick-up gum, l part.: (18). 
: 

·• . 
l 
• .. 
s 
% 

; 

' . • 

' : 
• 
t 

{l), 

(16). 

(1) .. 

(1). 

1 (l.) • 

' 

(10), (18). 

16~ pt .. linseed oil-l/8 lb. lamp- : 1. F • .ronea. feimaylwm1a., 
blaek. : quoted by (32}. 

: 

·• Reten to literature cited. 

tomulae r&e0lllllende4. tor grafting pe.ean or fruit trees: eontaineA 

either tallow or ltnde4 oU.. Since lillseed oil aIJ.d tallow baYe 

proven toxie u constituents of gratt-ing i,u and budding cloth tor 

the writer during periods o~ extremely high temperatures in south.en 

Okl.ahQma, ai,. et.tort waa made to t1nd a subs:titute tor llu.eed oil or 

tal.l&w. 

a. 
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Sme ot the formulae reeamm.end.ed lampblack which 1s undesirable 

1n otlahoma due to the · exe-es:a heat absorbe4. Oel1te (powdered asbestos) 

would be better ter the south as euggedted by 4\.rmstrong et Ok:lahoma A. 

a.net ll. College. 

P~in 18 us&4 ae a ttOY•rtng for peean gratt:s by a'Oll.e workers .. 

R-oweYe:L"., duriDg periode ot high tem.perature melting of the paraffin. 

resulu. Tlleref'ore an etto-n was made . to combine pa:i:ret'fin with rea·la 

tcnaulee to ral-ae ~be melting poiJlt. Puai'fin ct llf.ghe:r mel tills pout 

also 1llU obtaiu4 .. 



·The wound ce"fltt'ing 8Jld bu4d1ng experb1en:ts were :per.formed o». 

ea1l nat-ive peeen t.x-eea ,:~ng 1n siz.e from one to ~e:e 1nehes 

in difJlDete.r. 'rh:e tbst wound c.oTel"ing expe1Pimente conatated ot 12 

wOUDlla per '\rea1alent; the growth bomona wound treatment included 

aix ~ per treatments. 

The grafting etock 1'8ngad tre am.all trees two inches 1n 4.ialle

ter ill whtoh .one scion was !nserted to large trees in which maJ1Y' 

scions were inae'l"~d. 

10, • . 

The aeiou ~ C\lt bca budd•d and grafted trees 1n the llrite:r•• 

gJ."OYO a, A;rc.bmre. The wood tor ate:rege was cut lnto atx 1Jl'.Oh lengtha., 

painted wt.th a thin coat ot melted parettin, tied 1.at& -11. bul:mles, 

eDd packed ta a box ot damp aawd.'wft. lfb.e bm: of sci~ was •teN.d 1n 

an ice:p.l.ant at Ardmore. 

~ Tarlett•• \ded in .grattlng re Sucoess and Sqldrrela Jl&... 

l..1gh\. 

!1l grafting the alot bark method Wll# llUd. 'l'he AJ01ons •l'e 

nail.ell in with -.au "sprig,,. nail • Grafting 18 start.ed e eh year as 

aOQ.n a.a the bark: atarta sUppUig 1n April. Fitty gratts per trea.t

JDant were conaidered ill each experiment. 

The .oonruig materi.al# UM4 by many leading nut tree p.repe.gatora 

~re 1UTeetigawd to 4•t81."Jl1na the Nl.at1Te ,.alu• ot' eaoh .. 

Nine experime.n.ta . ere conducted using several or the :toll.owing 

eover1ng materials 1n each exper11.n.ent-t 

l . Grafting wax: (4-2-l tallow). 



11. 

2 .• LJqu14 roofing uphal.t (sold in small cans at lumber yards). 

3. :aterglaas. 

4. Shellac. 

5 .. 121 waterproot'ing CODlpound {an emulsified asphalt manufac

tured by 'l'!remeo llamitaaturing C.o • ., Q.incinnati, Oh1·o) • 

6. Tremco budding and graft1llg com.pound {Manutaetured by the 

same c mpa:nu as No.. 5 ) .• 

I'!/. Gre.ttil1g wax ( 4-1-1 para.f't1n•.l tallow} • 

8.. Waxed cloth ( 4-2-l wax) and waxed cloth made from resi~ 2 

parts; beeswtt,. 5 pa.rte; para.rt!n, 1 part; and tallow, l 

9. Lanolin (a wool fe.t). 

10. Pare.tllm budding ta-pe (Manufactured by Parafilm Co.) 

11. Growth hormone substance:e-ln<loleao:etic acid and :Phenyla:cet.to. 

acid .. 

These material.a were applied to wounds • buds , or grafts as de-

scribed under each experiment. 



EXP!Ftl:wm? lfO. l .. 

LI~ Roo.:mE JSPR.At.!? ~G. 

Utu$d ~otillg qpbalt b often used. ea a o:overtng tor wounds 

me.de b. ~by.-- aot_ klUni1.llg the nature <It this mate.l"1al. 

Some asphalt was a.pplie.d t-.o pe~ g~atts on AprU 25, 1936 to deter ... 

aine 1ta e:tt&e;t and poo.ib.Uilie.s as a eovering ma\epial :t<Jr grafts 

er wou.nd•-. 

12. 

!wo.t'f nati'lfe paean trees were grafted &1d the troWldS painted 

with the liquid asphalt. All. or t .he acions am the s-tuba were klllri. 

:suggeettng tha:.t th14 ma:terial is wry toxic to tiaeue. B1th8r t.he 

nature <:>t the 80lfti,.t <:JJ: the c.oal tar produe'ts p:resent. makes this 

material entirely un.se.tJ,atao.tory for pain.ting any kind ot tMe 

wOUD.ds. 



BJ.PERlltllftl U. 

IOUID C.OVEJ:lm 1lmDG snou:a 1Y' 1936 Nt. S'l'lU,WA.'!'.U. 

Thu axperimenii wwt eondue-te4 to determine the possibilities ef 

n.rt.ous aatariala ae ~ringB t0,r w0-UDds ar gratt.s. Small Ter·tical 

•tr:1pa: ot bark were ~- ttam. llhoou ot the curr&nt .aeascm (12 per 

treaiaent) duriJlg J"uly, 1936, and the WOUl'1.da pai.n1ied with various 

cOTering mate.rial•. The ma"teriala used and the re ult• aecured fol.

low: 

1. Wate.rglas.s pra,ecl to be entirely teo thin to make a satiafae

tory wound caYer1ng.. i'urthel.'JION.. tia:auu treatet with wahrgl.e.U 

were baU:r eatcm by grauhoppen. 

is. 

2. A 4'.7ing ot the t.tuue :reaul tsd trom. the uee of Bhellae, which 

1nd1eat·ea th1e. matwlal la elao ·QlUMltls:f.'ae'tiory a·e a coveri,Dg material. 

3 . Twelve woumltt treate with 'l'reJllco budding and graftillg CQlll,

pound •.re enlarged, p~l.y due to the penetration or o-il into 

tiasue ao..te.oent to the wO\lnd.. Thia corrobore.tea results ot: otbe.r 

propagators uing Treraco grartillg eampound. at Stillwater. 

4... Paratttn aa WJed 1n this •tudy had no toxic ertect on pecan 

tissue and was effective in the prevention ot drying frOlll the surtace 

it coTers. However. in wam elimates it has a tendency to melt wad 

run. llorris (25) st:e:tee tllat this. taetor lJlSY be prevented by the addi

tion ot stearie a.c,td. P-aratfJ.a may also be obtained with a high :me1t

ing point. ln cold climates ps.r&ff in has e. ten.deooy to craek alld tlake 

off. Ao-cording to Neils.on (26) this is beet prevente4 by adding p1ek

up gum and applying ill a thin aoat. 



14. 

5 •. Tfflve woUD.ds painted with emulsified asphalt tilled. in with 

eall.ou•· tis-sue and healed nicely. The rapid healillg seemad to be 

brought about by the conaenat.ion of moisture wh1:eh is a Te:J'Y ittport

ant taotor 1n callus tormatio:n.i, as atated by }Smnes and MacDanlels (l.3). 

'fhere.f ore thia material appears to be an excellent eCTering material 

6. A standard ~2-l grattiBg wax muJ used at 'Tarlous tempera

tures . The wax was heated 1n the wax m.el ter t ,o temperatures :rimgt:ng 

:from l&O°r to 220'7 and applied to the wounds with a brush as ~4 

be WJe4 under ordinary bU4d1ng condition... Jfo injuy aa appar&nt 

vm.en the wax was applied at a po't t-eaperature 200°-r or below. Wu 

appUe& trm the pot at. teapen:ture• ot zoo°r to 220.°P reaalted 1n a 

•light browning of the ~ ttuue .. A leCl"eB:116 1n viscoa:ttr ot 

the ltl8X with a r1ae in ttlllll)el!'&tue NaltfJ 1n a thilm.er coat bet.ng 

applied to the wound.a,. 'l'he rap!d cool.hg ot th1a thla coat ccmpen

aa.tea ln part tor the h!gh«r pot teapera'8:n. 1n )!educing the PQ88l

bil1 t-y et aerf.oua injury. Beilson {26) tates that paraf:f'm should 

be applied trom l'lO"F to 1'15°:r to get a .thin. eTen coat ot pe.rattb. 

In budding or grafting one 1s not likely to 1nj:ure tb.e \taaue 

where a thin coat of wax ar pe.ratfin is used by getting the wax too 

hot. However, it is adYiirable to e.:pply the wax at a temperature jut 

high enough above the mel.t1ng point to insure a thin, even eoat ot 

the wax. For 4-2-l \!18.X around 155°'!' seemed to be ve-ry satistacrtory. 



111"l'TJP1:)Tlfln1ffl TT'P --~·~· 

J'-<nu- eovering materials were used 1n budding t,o d.etemiae the 

etteotl,yeneae of eaoh. The tour Jnater1als were wax cloth, 4-2-1 

proofing compound. i'he t'NS.tmenta end results are shown in 1.'able 

III. 

TA.BLE NO. IIJ. 

:t .. .. 
'b."eatme-nt t lro. bub set. • No. buds. ali't9 .. 

: • or growing. • •. ~t. 1936) i {April. 193'1) " • ! • 
Wax cloth. i 12 t 6 

t ' Trar.rteo cam.pound. t u l' 0 
I . t 

4-2-1 grafting compound. : l2 6 
f .. • 

121 waterprooi'ing eom.pcmnd. .. l2 f Q . 

The wax el.0th and 4-2-l. 8",tttng wax we_re sa:tisf'aetory oo,:e.ring 

ater:tal.s tor l>u.da. Theae ,wo matfrial.s wre not harmtUl to the 

tissue in any way and tul.t1lled the reqtt1rements of being airtight 

and waterproof'. A greater percentege ot the buds probably would ha.ff 

grown had the summer not been so dry. 

'!'he Tremco budding and grafting Oomp&Uild prov.ed to be entirely 

l.5. 

unsatisfactory as evidenced bJ' no buds 11T1ng. On examining the buda, 

the compound was :round to haTe aoaked through the bark am kill.ad 

the tissue of the bud and stoek benea~h the bud. 



'J.'his oerroborates resul ta obtaineA by other workera an.d Tremco 

budding compound is theref'or-e not t-o be rec-ommendell under Oklahoma 

conditions due to the torte etteot on the tissue of the wood. 8D4 

bark. 

The black 121 wa.-t:erprooting compound, an aspbalt1o illll11ls1on, waa 

unsatistaetory as a c'O"ferillg f'or budS, sinee none o'f the buds lived 

when covered 1th th:ls material. 'l*his matertal. seeme to be Tel7 

satisfactory when uaet as· a womd CO"l'&ring but has praore:n wmatis

faotory a.a a covering for bttu .. 

The wax cloth used 1n this eXperiment eonai·ated ot resin, 2 

parts; beeswax, 5 ptll"'b; paratttn, l part; tallow, l p«rt. 

16. 



~D. 

PEOAN GRAFTING, SP1UNG QI' l.93'1. 

The scions uaed in t:hia study 11ere ~ut during J'ebx,xary. covei:ed 

OTer with melted parattin., and pllt in a bmt 0t daJap ,aanust.. '?hey 

were plaesed 1n .storage. and .~• neeutt. Although the eawdt$t. 

became rather dry at ttmes the ,oimu ~m,a 1n emellent eondi:ti&n 

during the graf'ting season. Born.a (22) '"8:tae: that 1-t is beat to 

keep the medium rather dry att Wld•inble ehemicel ac-tion takes plaee 

when the wood 1.a store:4 too wet. Jilor.d,•. (22) recoomre'J:la d1pp!Dg the 

ends ot each bud stick in melted. p.vatttn. Jfell~on ,(2'1l reeex&eDQ 

ooatuig the entire ae1Gn with pqe;ttin tor #torage. Grafting wae 

s;tarted 1n April, ui.cg the slot graft method,and c.on.t:tnue4 untU the 

last of ltq. 

1'1. 

The grafts were covered with standard -4-2-1 wax. 'fh.e bud acalea 

bur3t and growth ata:r-ted after the •c1ons hat. bMn aet about a week, 

but atter about two weeks the wax ha4 a tendency to cheek. Ixl mrcter 

to prevent dryi13g of the grafts all. pe:rta were later painted Oft%" with 

121 asphalt waterproofing com.pound. 

The aaphalt ~ appl.ied :lmmediatel.y atte? painting the wound with 

4-2-l grafting wax t ,o all gra:tt,s set after Kay 25, 1937. '.?his proee4 .. 

ure was also sueees:etul es evtdenead by the rapid t'orc1ng out of the 

grafts. At the time the&e reaults aaqe.d t0- oru,w that a eombinat1en 

o-r the 4 .. 2-1 wax and 8.$phalt o<npounii were· perfect graft e,aYering 

materie.ls. 

B.owev:er, on reeheold.Jlg the work in J'llly it was tound that the 



grafting done during the leJJt week 1n May bad :tailed .. (See Table lT) 

The- blaek eolor ot the aapb.alt abaorhecl ao much heat that the tel.low 

1n the wax melted am...., s.oak-ed llP by the tU.sue. The work clone 

prior to this time WQ at1ll 1n good condition aa healing took plaoe 

dur1Dg ~he cooler weather. llo-rrie {22) .states that dift.iew.ty mey be 

fABL1: BO. XV. 

Gr.att!ns blUlta. 

: :: No. •tart- .t 1 Percent oftPercent ot 
Da.te :.Ho. Set t .illg growth ::Ho. e.lin: ITo. "'1;. :Ne. start-

; 1!8 fF!l'!h. : .. . • . . l ; : . 
April U-5a. l 50 ., 

"' 
. 4Q; 4 • • .. so : 81.2 

l t : ' J 
liq 15. t 5Q . 40 : ' • . • 8 • ao.o .. 

i 

'fhe asphalt enml.aicm t• a •ry good wOUl:ld covering m.a.terie:l,, bu.\ 

1t should net be used aa an uun.ediate cOT-ering for gratt8 when the 

temperature 1s likely to rise into the nineties betore the seion ia 

thoroughly ea·tablished to the stock. 

Jlowe'fer~ the 121 asphalt oe.m.pound appears to be all ioigbt to qe 

in eombination with 4 ... ~1 wn: early 1n the spring or to be used aa 

le. 

tree surg-ecy materiel. to-r stub protection after t he se1on 19 estab

lished... When temperatures are too low for optimum healing, the asphalt 

18 bellei'1c1al .j.n maintainil'lg a higher temperature,. aoe.ording to Sitton 

(39). 

-Surveying the obee:i"'fations ill this e:a:per iment it seems. that a wax 

conai,st:1ng ot 4 re-au~ 2 beeS11SX, 1 tallow may b& used suec-esatul.ly 



19·. 

when applied by itself or ill oo14binat1on with the l2l. uphe.lt compound 

durJ.Jig OGOl 11eather. am weather {1.n lune), hoftftr, melted the 

tallow fm4 injury re.ulted.,., Gouaequently the blao'k. c-olared ~ .t 

CQlllpeund eould not be ua,e.4 doriDg the lat.e grafting aeuon i.n wm. 

cliaat&a aa a:n ilu:me4iate aov-erins for ~-. 

It should be und.eratooo. tha:'t the poor "aul..w obtaine4 l.ate ill 

'Jl.li7 were partly due to the tact 'Dat oouditio.u are leas favorable to 

heal.t.ng on .account ot b;,1.gh tempera~ end 4eoreaae4 aaount fl£. mots ... 

ture. Al.though an excel.lent oQVering 111aterial 18 used, for be.et r:e

sul ta grafting should be done shortly at'ter the bark begins to sl:ip 1D. 

the sprillg. 



20. 

!XPE:lWIJIINr T. 

OltAl"l'lm ON PlllSDUtil9 WBD0 ~ CW 1937. 

Scion wood 1l&S <n1t f'l'Olll six nuraery Japanese persimmon trees 

while prun!.ng t .hem tor pl.anting. The waod was coated with pa;ra:ttin 

and plaoed ill storage in. damp sawdust... The slot bark graft and the 

clef't gratt methods of gra:tt1llg were used. Twenty-t"our grerts (12 tor 

each k1mi of graft) weN 1naertad during the third week of l.lay. 

'l!he grafts were COTered with graf'ti.Dg wax ( 4 res-'.n, l beeswax, 1 

:parei"tin.. and 1 tel.low) , end 121 waterproot1ng aaphal t c 001po1:llld was 

applied over the wax. Ninety per cent or the buds on the scions 

b\U"St their bud acalee and ata:lrbed to grow. 

The asphalt ~ompoUDd pr<ffed Ulldeaii-able ·during the high tempera

tures 1n J'un.e. The highttr temperature brought about by the asphalt 

melte-d the tallow which penetrat'&d into the tissues .. The injury 

appeared to be caused primal"ilY by th-e tall.ow b.ut callus fomation waa 

probably cheeked by the htgh temperatures. Morris (22) and Sitton (3.9) 

.stat.e that high temperatures interfere v1ith) oallus too:imation.. 

By J'uly 4, 1937 <>nly ten ot the acJ.ona were living with the eat 

bark graf'ted ·ae1ons having an advantage ot two to one we.r the cleft 

.graft method. Much better _r,esul ta probably would ha.Te been obtaiI184 

had th& 121 asphalt ccmpound been left ott. 

: july •• 1937. 
t Number set. : Number alive. 

18:l;e ut. :, Slot graft, t Cleft. graft i Slot graft :Clett graft 
: method. t method. : method. :method •. . . 

: 
. 
• 
t 10 5 



Parafillll budding tape• maw:taatured by Keuabe Products Qo. , 

C olleg• pe.oan grove on Oow Or.eek. lt'ourteen bu4s wre set on .Tune 8 , 

and 36 buAs ere aet on lune 12., l.93'1. Cloudy 11ea:thel' pr&"f&iled tram 

J'une 8 to 15, with the maxSmua tem.pen'tu:re reJ28illa between 790., on 

the eighth to 86°.r on t .he fitteenth. Clear eather prew.lled tran. 

lune 16 tb.rotJ&h J'UDe 22., with the tt111pe:cature climbillg :t':ran 86°F oa 
Q . 

the siXteenth to 99 J' on the twenty-sec.ond. 

21 . 

?luring the cool., cloudy weather the paraf'ilm remained intact nice

ly, but when the clee,r wea~her·,. with 'tellg)ezature in the nineties , aet 

tn. the parefilm melted., l•aYing the bads expoaei to the am. liow

ffff' , they were !:mm.ed1.ately -coT~-94 with -.x cl-oth to })1."&Te.nt injury .. 

One day of cl.881" weather . with the max:twnn t-eaperature at 99°F waa 

sutttotent ~ melt the parat!lm. 

hqJ,.ei up be1'ore the panfilJA na aeltecl. 

A tOlJ8}ler •8Jnple of the pai-atilll tape wae sent. to Protec,aor Gross 

t,om the. Parafllm. C-ompaxq. ~ sample s tb.1-eker end was red. 1n 

e-ol.or. Some of the red paratll:m. was put on and observed the follmdng 

day. It waa found to be ba(lly eaten by grasahoppers_. ~e gras.shop-pera 

se-amed to be attracted by the red color. Before this, tom of co-'ftri.ng 

material JnaY" be recCIIIIIDemed. it wJJJ. be neee-aaary to raise th-e melting 



~111. 

GROl'm HCIUIONE BUil)l9G. 

&t:roris were aade to etlmulate callus. ;tormation through the 

application of growth homona aubatences. fhe ho-l'mOne Sllbatanees 

we.re applied to the out . anrfacea of the wound b.ei'o:re eapping with 

waxed cloth. .Four aeries o"l trea ent-s were ma.de as i'ol.lo.ws: 

·t'AJU •• u. 

. : 

1. Lanol1n-indoleaeet.1c actd., <Severed t 
with 1IIIXec1 tlo-th. : 

2. Lano-1:la-ph'elq'kcetlic ac14., ecrtlll'eet 
wtth 11&Dcl cloth .. 

3. PJ.a:tn lanolin and waxed Cloth. 

4. Waxe-d ·c:lotb. ~. 

.CClllllllerciel. pre.ct1ee., 

.. .. 

: 

,1une 8-12, 19.37 
Jt.o ... bwla • 

12 

12 

The buh were aet ou lune a and Zu.n.a 12, 1937 at Stillwater. 
h 

The above dates are cons14erad late for this eeotion and dem.onat__rate 

the pessibiU"tJ' ~ late budding, ua1ng cold atora;ge buds. 

A :period et olon4Y to ~ clouq weath&r JreTB.lled trCJl1 the 

eighth to the :tltteenth ~ lune. !he ll'la:l'.bmm temperature ranged trca 

79°F, on t.he eighth, to 86Cly on the a..u:teenta. The ten.perature range 

durlng this time was nry. close to the opt!:mum gxtO"Wth temperature tor 

ea:J.lus toniation as determined q SittOJ1 (59). 

All ~ the bud.a heated aceptlonally well an4 the bark •• al1w 



on all exeept one on J'une 2'1, most ot the buu having started growth 

by- this 4ate. Howe-wer. the young ahoota wre aeTerely defoliated by 

graaehoppera and walnut datana oaterplllars.. Under normal condi ttona 

this new growth would he.Te been sutfic-ient to carry through the. w1n'ter. 

The difference between the oallus :fomat.ion on the checks e.n4 

on the buds treated with growth h0l'!ll0l16B •• not signi~!o.ant enough to 

reoODllllelld their use in budding. -!he lanolin materials are exeellent 

to pre'flmt drying of tissue but wha.re the bu4s a.re co-re1:e4 w.l,th a 

good type of eoverlng materiel. this factor doea .not enter 1n u -.a 

&Yidenced by the aatida1:Jtotey' heslillg of tlle eheob. 

lt appears to be more ~ . to de the apri.Dg b\ldcU.Dg 

earli&r 1n the spring ·to gin the· young Aihoo1i:a a ftart on the natural 

enUlie.a and secure bff:ter r1pene4 wood. by 1'eU., or to pe.toh bu4 tD. 

, late J'aly or August allowbg the buds to l'9l&l'dn dOl.'118.at untU apr.1ng. 

!he lanolin material.a at leaa.t -~ not toxtc h 8l1l1' \'11111'. 'l'h& 

benefit in this partJ.cul.ar eu.-. no~ sign1:tuant OYe.r the eheoa~ 

t .hough 1n •ome imstsnoa it.a wse may be adYantageowJ ne:re the eowr-

1.ng material was le•• aat1ateot017 than in th1• .-tu,.4:1 .. 

Wounds on s.ome brenohe• heal aocmer than oth&ra. 1'h18 is probabl.7 

due to leaf' area and other pqaio-1og1oal. factors eone•lmbg ind11fidWll 

branches. 'll:d.1:1 factor 1 probablJ' one of the principal reaaon.s tor 

the 1.ne<maistency in heal.:1.Dg from the 4Uteren.t auhatano:ea applie4. 



~RDIR'.r 1lll

GROW'l'B HmllQD WQtlm COUIUJllG. 

wund COTerillg experiment w.tth all tour euu in the series on ·the aeme 

tactor. 

ll»lbs and trunk8 ot peoan tzoeea" l'Qllging 1n aize :f'l:'Om. one inoh to two 

inches in A.iamear. Four .cuts •re made OJl the same trunk or limb on 

siX dittereat trees. 'lo one w0Ull4 1n each series pJ.ain lanolin was 

applied; another was eoT.er-4 wtt.h l.anol.1n-.taioleac.et1.c aoicl; a t~ 

wq c~ with J.enol!n-phe;vlaoetlo; and_ the fourth was e.n mi-
.. ~ . 

e~d oheok., 

In n1ne dqa a l.Qer et OallO\Ul tiaau,e eoft:re4 ~he entire Aidue 

ot the W01lll4a where ~ lanoU.n and lawtn-hC'JDQlle ~ wen uea 

aa OOQ~-• fhe-%'9 wu not o. ~1."'~t .41t.f•r&ne• betwMn the 

l anal~ n anc1. laaoltn,..hanloJ19 ~•• but thel'e 'll'U e. 'f.&r'¥ d1•tiDCt 

cllfferenc;e betaen lheae e~lng mat•~• and \h• check. On the 

eheek the expoN4 x;vlem. t$.-ue had dried ou-t and only a 11 title oa.Uua 

was :termed at the eclgea of the ba.rk. Most of th& other c.uts were 

eatire].y tilled u.p. 'the lanolin IIMJll8 to i"oa a 110n-d;ry1Dg film cm,r 

the we.und. protecting the t.u,sue tram 4ea1eccat1a. a:nd. allowing the 

wd)apea.4 tQl'Jlla:Uon et eallu. 

'!'he la.nolln-1ndoleaeet1o acid seemed to have a slight but not sSg

a.11'1.oant ad..-antage over the other lano11n cner:1.n.gs . It was nident 

that lanol.in or the 1anol.in hormone mixture• are -ve17 satistaet017" aa 

a we\Uld coveri.Dg. 



During the 8Ullllll8r of 193'1 at ~Ulwater lanolin was tried aa a 

substitute for tallow 1n grafting wax tmmul.ae. Var!.oua 1111.xturea ot 

resin, paraffin,. and lanolin were made. 

25. 

Lano.lin was mixed w1 th re,s1n 1n proporti0,u ranging :t'rom 1 part 

resin, l part lanolin to 5 parts rQ.1n, l lanolin. The lanolin baa a 

lowmeltins point, around 100°¥. lt was fOlUld to illcnaae the flt1olq 

nature of the wax preparat.icm. The l resin* l lanolin mixture doe:$ »i 

llaJ:olien at rQQll. tsiper tu:r.e wh.ioh l'li8 93<:y at that time.. 'l"he 2 res!n,. 

l lanolin was also W!I!J n.oou j.Uat hanlenillg at. rOOll t .eapere:t\:IN'-•· 

too sticky tor a good gi,afiing wax. 

P-8l."fltf1n (meltillg poiltg about 160°-Jr) waa ad4e4 to reduce the 

etic.kineas ot the mixture, and we.a found to be ideal 1n thia reap.eat .• 

A 4 rea.in,. 2 pa:ratfin., or 2 baeliJW8X. l lanolin mixture 1s an e:m-ellent 

C01lbinat1on tor grafting wax. !'he brush tmperature would be- e.romul 

Q 
16Q F. 

The mel te4 wax from the Tar1ous :formulae was painted on blocks an4 

exposed to the sun to tes.t their possibility as a. co'Yering for gratte. 

The wax co.nsi~i:ng of 4 parts ot resin,. 2 pazts of paraft'in,. arul l part 

ot lan.ol.in seamed 'f&ry satlsf.e:etory. This wax 118.4 used a• a c•eri:Dg 

The lanolin wax c<>Tered. grafts averaged 98· J:er cent liT.ing ac1ou 



durtng the lut week 1n April. 

!he sign1.t1ce:nt dttf'erenc~ was in the condition of the o-0nring 

materials:. 1'he second ax ot whieh tallow was a eoneti tuent showed 

,considerable checking and dur.illg a wam.. s:pell in May melted enough to 

expose a portion of eome o-t the woUDd:8. llam:f'ul. absorption of tallow 

occurs when. a wa:x: w1th tallow as a oons.t1tuent sott:ena or melts to 

SQ1118 e:z:teat. 

1J!he lanolin wax 414 not cheek.. el t, or lea'ff the wound e.xpoaed 

26. 

1n any w,q. Atte~ reoetTSng numerous eetbaoa with tall.ow and lbaed 

oil u . c.eJUJi1tuents or g.re,tt1x:rg wax and b114dil:lg c.loth torm.ulae, la.nolill 

1,. weleaned • a lJUCO&Mtnl eubtt1tute t&r tallow or llnaeed oil ilt 

grafting wax to1"11Ule.e. 



Jlsn:y to"l"DlUl.ae that are uNd successtully 111 the north are u:n .. 

SUOCf)S:Sf'ul wllen used 1n the south because of the high SUJl!Dler tempera-

1n ar.de.r to ha.Te a grdting wax that will give good reaults, 

se,,-ezal requirements must be Mtille4 by the wax. 1Dte. tollowil:l,g re-

quirements are necsess-ar:y 1n a satisfactory grafting lV&.Xl ( 1) It 

27. 

lllUlt seal the wound air t1ght end be water pro.of.. (2) The lll$ltln.g 

point ot the wax lrltt8t not be too low or 1n fflU'lll clJJAates 1t wU.l :mel.t 

and leate the wound exposed or some o'f the m.el tea illgre41e,nts mey 

penetrate and k1U the aeton end ewrroundi.ng ti.awe. !'allow an4 lin

seed oU are the 11'1gJ,e-dien1is which may cause trouble in wa;rm elimates. 

(3) 1'he melting poiut mu-at be low to avoid :inj'U.l.7 to the tissue it 

the material is to be applie-d with a brush. 1n wam cl.1:ma.tee dark 

colon may absorb enough heat to be h.e.rJntUl~ (4) The illgredieniis ot 

the ft% must not be t<>Xio to the t:tssue. (6) The 14eal wax d06S not 

check, flake <ltt or e.ttrao-t insects. 

Resin is one ~ the basic ingredients ot mo:st grafting wax for

mulae. When it solidities 1t 1s hard and brittle. The brush -tem

perature of resin was, tound to be 214 °:P. 'fb.iis temperature would be a 

little hot to apply to lin t.issue. Slnce resin al.one does not stick 

to trEuJh c,uta wry well whan the $8.p is flowing it 1a necessary to 

adc1. otber ingredtent:cl to make the IJixture mor,a plastic and a4hea1ve 

and lower the me:lt1.llg point. The•e raotor~ are eorrected by m-e>.st 

worlce-rs b7 the a4ditcion ot beeawax and tall.ow or 11.ltffed oil te> the 

resin to make a eatiataotcory grafting nx, 



The grafting wax compound of 4 parts resin, 2 beeswax, and l 

tallow to-l'lllUlae bas loDg been used euccessfully' in grai'tlng appl.es in 

the north. Co.uaaquen-tly it has been appl.1ed to nut trees with. a 

great amount ot snceeu under moat eonditions. '.However, 1n some in-

atan.ee11 in the south the high temperatures are sut:tieie.nt to aoften 

the wax and al.low the tel.lo . to be absorbed by the. t1sau&. This 1• 

e4ee1:rable as the melted. tallow 1s injurious ta the tiaue. lamlollu 

may be aubat:1tuted t'01! t-he tall.ow and elindnate this trGUble. 

'?he bla~k colm,- cmrt:-fbuted by lampblack or asphalt ta unde•1~

ble under :Qkl.ahoma. conditt<ms du·e to the excess heat absorbec! dur!Jlg 

the hot summers. 

under Oklahoma cond1t1es because ot the high emnmer tempenturee 

which C'S.Use an absopption ot oil or other toxic substances.. T:remco 

budding and 'grat'ting eompoulld proTed t.o be 1n this elasa ot unde.sir-

able commercial compoun.4a. 

Pa:rattin may be obtained with a melting point abov~ 13().0,, {the 

0 
temperature at whieh ordinary p~in me1ts la UO 1) which makes it 

more aat1stactory in warm cllmatea whether it 1s ·used in a grattiDg 

wax formulae or used alone .. 

28. 

A grattiDg wax O:.on$18tf.ng o~ 4 pans. resin, 2 pU'ta beeswex, 1. 

part tall.ow or l pert l.anolin hAa a high.el." melting point than. a ·wax ill 

which ordinary p~in 1$ p;bst1tuted tor the beeawax .. Under the 

extraely h1gh t•peraturea mlch treque.ntly occur 1n sO\lthern atatea 

it 11IAY be better to use beeewax 1n the for.mulae tllelt or4ina:n' parattin. 

ParatUm buddil13 t.a:pe 1n its· present o.onsistency waa 1'0\Uld \o be 



unncceqa-:tul. u a ·C<mJring for buds beoause ita melt.1ng point is too 

.low and it is al•o attractive to insects. 

wu.ed cloth seems -to 'be one of the most widel.y used cO'\l'.-eriDg 

materials tor buds. J,iany i'Ol."JllQlae were suggested, the mo•t o.ommon 

being a.t.enkri 4-2c9'!l. wax fer raaldng the cloth. 

lt waa t:ound that lanolin .may be au.ecea.st'tllJJ" eubstituted tar 

tallow and linseed oil in grafting wax torJllUl..ae. IJ:'h.e following tor• 

Re•.in, 4 lbs.. 
Beeewu, 2 lbs. 
Lanolin,, l lb. 

or 
R.es1n , 4 lbs.. 
Par.att1n., 2 1bs. 
t.a:noa.1:r:1., · 1 lb• 

It cheeld.ng should oocur 1n cold climates add 1/10, lb. of cel1 te 

(powdered asbestos. 

The following fOJ:'Jl\ll.ae tor wued cloth are sugge:sted;. 

Resin., 4 lbs. 
Beeswax, 2 lbs. 
Lanolin, 1 l.b. 

or 
Resin., 3 lbs. 
~arat1'1n, 2 lbs .• 
Beeswax, l lb .. 
Lanolin, l lb. 

The adTen:t.ages ot a.ddhlg growth homone to lanolin to sttmu.late 

call.us for:mation were not s1gniti'°e.nt. The lanolin d14 greatly aid 

callus tormat1on by preventing desiccatlon of the tissue. 

Graftil:lg ahoul.d be done soon after the buk begins to sl1:p 1n 

the spring tor best results. 

Budding should be done early 1n the spring to el.lo the 'W'QOO. to 

matu:re bet ore wint• or during late l'ul.y or Allgtu!t,. aJ.lowi:og the buds 

29. 
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stDIHBI. 

1. Blaek eolors a'l'e und&sirab.le in. grafting wax f'orml.ae in W8Dl 

climates. 

2. Ltqu.id rooting uphe.lt •• tound to be inju:l!'iou:a when appllei 

to p-runing wounds. 

3. tr-,.c:o budding ,,mi g~·e<11pouad ia tone to ttDUe; ·coue

quentiy 1t should not be used on buds, gratte, m1 wound.a. 

4. Shellae shoul.d not be used aa a eovffing f -or pruning ~. 

5. 121 water_prooting eompolllld was suitable as a oo-veriDg "f~ 

wounds but ,mse.'tistactory 8'J a 0"0'9'ering tor bu4s or gmtts .• 

&. Waxed cloth seemed te b'& a suitable cov-ertng material f<'lr buds. 

7. ParatllJI. budU.ng tape ill its present coutst.enay is undesirable 

as a coYering for buds •. 

a. Lanolin was an aid to callus toxmat1on when .applied to wourula. 

9. It was found that a more desirable grafting wax tor sou.them 

cluaatsa msy be :prepare4 by eub&tituting lanolin tor the tellow end 

1.i.naee:d oil. Jl'orrrmlae tor the pre1arat1on of this su.per.i.Qr wax· are 

given. 

10. l.anolin may be aubs~i ~e4 tor ta.Uow a!ld lweed oil in 

budding cloth a.a given 1n .tormttl.ae for buddillg cloth. 

• 



BIBLIOGRAPHY 

l. Autcher, E. o. and Enapp, H. B. Orchard and $nail Fruit Culture • 
.Tohn Wiley' & Sons, Inc., New York, 1931. 

31. 

2. Bailey, 1. E:. and Woodru.tt, 1. G. Propagation ot Peoans. Xl• Taba. 
l>iaga, Ga. Agr1. Exp. Bul. 1V2, 1•22, 1932 • 

.3. Batchelor, L. D. falnut Culture in OeJ.1tornie... Ca.lit. Afr,r. Exp. 
Sta. Bul. 379, 1924. 

4. Blaekmon, G. R. Top•rJdng p.ecan 'f'.reea. ria • .Agr • .Exp. ata_. Bw.. 
1'10. 1924. 

5. Bradtord, F. C. and Sit-ton., B. G. Detective Gra:tt t1n1on& 1n the 
A,pple and Pear.. Kich. •. Agr. Exp. S-ta. Tech. BUl. 99, 1929. 

6. Brison, r. R. Tqpworldng Pecan Trees by Inserting Patch Bude in 
Large IJ.aba.. Amer. Jruit Grower, 48:38, Jlarch, 1928. 

7. Burges, A4 E. Somethj,ng New in Pecan. Ow.tu.re. Country Gent1eman 
90:36, luly, 1925. 

a. Oardinel, R. A. A l'relbdnary Report on Asphsl. t Emulsione \T.aed 1D. 
Gra;tting. A. S. R. S.. 34:285,. 19:36. 

9. Chandler, W. H. Fruit GrowiDg. Houghton Mifflin Co.• Chicago, 
Ill. 

10. Christopher, R. :P. Gra1'ttng. R. I. Ext. Bul . 49, April , 1928. 

11. Collins, 3. F. Treatment and Care ot Tre~ Wound.a .. v. s. D. A. 
l!'amers• Bul . 1726, 193'. 

12. Deming, W. C. A Troublesome Point in Black Walnut Grattin.g. 
Amer. Nut .Tourn., NOT., 1931. 

13. Ee.mes, A. J'. and MacDaniela. L. H. .An Introduotion to Plant 
Anatom;r. ?lcGraw Hill Book Oo., Ine. ,. New York. 

14. Ev~na, J. A,.. Propagation ot PeoaJ:l by Buc1dtng and Grattin,g. Tama 
A. end M. Oollege Bul.. 55, 1920. 

15. Greer, s. J. and Jlallory, I'. '1'... Report J'rom the Natchez Bl!'tmCl 
Experiment Station on Pecan Work. »1as. Agr. E;J[p .. Bul. 
2'l?h1-16, 1929 • 

.ts. Hanaen, O. if. and Eggers, E. R.. :Propagation ot Fruit P].ants. 
Oal.1t. Agr . ht •. Cir. 96, 1936. 



1'1. Rttcheoclc, A. E .. alld Zilimierma.n, J>. w. The Use ot Growth Sub
ataneea tor Inducing Root P'Ol'JD&tion in Cutt1Dgs. •. 
A. S. H. S . 34.t.27-8, 1936. 

186' Lewis, I. P. Grafting and Budding Fruit Trees. Ohio Bul. 510, 
Sept. , 1932. 

19. Marshall,, Rush F. The Rel,at1.on ot Beason of Wounding a1i14 
Shellacking to Callus ?ormat1ou in Tree Wound. 11. s . D. 
A. Tech. Bul. 246, 1931. 

20., Jilartin, J,. N,. Botany tor Agricultural Students. Sohn Wiley and 
Sons Inc., Ne•York, 192Q. 

21. Morr-ts, R. T. 't.iil.U$lal Methods of Propagating Nut Trees. Nor. 
Nut Gr. Aas1>0. Proo. 4:45, 1913. 

22., llorris , R. T. Nu't Growing. The MllC'Mlllan Oo. Preas of 1. J. 
Little &. !'Ves Co., New Yorlc. 

23. llorris, R .. 'l'. Mediate and linmediate Grafting in Summer. A,ll. 
:Nut J' our. , J"w.y, 1929. 

24.. orris, R. T. A Neatly Pa.eked Bo::: of Paratfined Clubs. .Am. Nut 
1our., arch, 1929., 

25. Morris , R .. T. Parat:tin Coating Sol"Y&s Grafting Problems. .Am. 
Nut J"our., lilarch, 1929. 

26. Neilson, J. A. Some New Grafting Compounds and ound Dressings. 
Am. Fruit Grower 55·:2'!, llarch, 1935. 

27 .. Neilson. :r. A. New llethoda for Nurser:, Propagat:ors. Am .. NU:t 
1 our. , liareh. 19.29 • 

28. Neilson, 1. A. Present Status of Methods tor Coating Trees. 
Am. Nut Jour., luly, 1930. 

29. Ne:f.lson, J. A. .Nu.nerymen Calllllend P.fll"a1'fin Tree aoa:~1ng. Am.. 
Nut J'our., Sept., 1930. 

30. OUver, G. W. Budding the P-ecan. tT. 8. D. A. Bur. Plant Industry 
Bul. 50, 1902. 

31. Pr1estley, ;r. H. and ~-ingle, c. ,r. Vegetative Propagation hall 
the Stan dpoint ot Plant Anatomy.. U. s. :o. A. Tech. Bul. 
151, 19.29. 

32 .. Reed, e. A. Nut Tree Propeget1on. U. s. D. A. !'armers' Bul. 
15()1. 1'926 • 

33. Reed, o. A. ~ CU.lturet Wlth Special. Beteranoe to Propagators 
and Varieties. -'U. 8. D. A. Farmers• Bul. '100, 1922. 



lGRICUL 'tJKLAHOM! 
TDRAL & MECHANICAL -
LliJn. • 

. ...l .r1 R y 

Nov 8 193B 13• 
34. Robert•, B .. B. A fb.ird ltq>erience in Productng Stock ltttect• 

with Ring Grafts. A. S. R. S. S4;Z96-7, 1936. 

SIS • . Roaenborc>ugh, :r. F. Certain lilethocls ot Topworlcil:Jg p.ecan Treea .. 
Am.. Nut 1our .. , 30:36 ,. J"eb., 1929 • 

. u.. S.chu-ater, c. E. GJ!dt1ng and Budding. Ore. Agr. kt. Bul.. 3841 

Sept., 1925. 

'91. Shear, G. ll. l.anoUn u a Wound Dreping tor Tree&.. A. s. R .. s .. 
34:286-8, 195&. 

38. Shuhart, D. V. 'fhouaaJ:Lds Buds a DaY by thia Jletho4. liJD.. Nut 
1ourn.. 23.; '1 1 J'uly, 1925.. 

39. Sitton, B. G. Vegetatin Propagation of the Blaek 1 a)Jmt. Jli-oh. 
Tech. Bul. U9,, Sept.. 1931. 

40. Th.ornber,, J' ... J. Walnut Qul.ture in Arizona. A:rlz. Ag,:. Exp . Sta. 
Bal.. '16, 1915. 

41 .. Ward, a. F. Pecalt8 Kay be sucicesstully 1n A:tJ.y l1onth. .Amer. l\lt 
J'our. 25:'15, Nov., 1926. 

42. WUktnso:n, J. T. R$al P:l.cmeer in Northern But Propagation. Amer. 
Nut J'our .. 7 33.49, ee.t ... 1930 .. . . , . . 

43. Willman, ~. l'or Thoae Who~ , . a:tly-:P~opagate Pecans. Amer. 
Nut J"our., 32~23 •. i eb:-- .: 1.939 ... : · :··. , : · 

'- t, w~ w " - • ~ I,. • - t, • 

4'. Woolsey, e .. and Am4t~·iJi, . , 'tll.hm ; -~ . .Q-~~ng _,~nd i>ropegation 
ht Arkena~. :A1J$ .. ~lti }:·'1,in, 228,:_ 1932. . .·. . . . . .- ~ .. ~ ... .. 



Grateful aekno dedgmen.t is due Professor Frank B. Oross , 

Di." .. G. F. Gray, and. :Or. R. B. Cordner, ot Oklahoma Agricul

tural and )teoh.anic:al College• tor hel,ptul advice and augge.s

tions . Aeknowledgment is also due various propagators who 

will~ gave their m.ethods of covering pecan buds 8lld gratta. 

M . 



Gen-,a Oarberry, Ty-plat 
{Yrs. O .. R.) 




