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6 lfean. 71•14 1Ja. pan of J'9Ya trea\ed at mpecitied 
ti•• after p1aa,1nc. c011p&red. vl\h the limit• of 
\be anrap wtgh\a for check rove a\ sf, ant 1$ 
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? Jltaa 71•14• 1a paaa ot all 4efoli&'" rove tnatecl 
at apec11'1ed tillila alter plu.tiag, eoapared vitil 
11.ld.h •f lhe &'t'eftlC8 wight• for o..,..lt detoU-
a\ecl rowa a\ S'/, and 1~ leftla • • • • • • • • • • • !1 

a a.an \o\al 71•14a 1a craaa for ·- balf and ca
plete 4etoU.a\e4 plo\a comp&ftd vi\h the 11111\a 
ot Mall to\al wig)d tor cbeclc plota, aD4 1lll&1l 

\8'&1 7lelcl 1• cnm• ot c011ple\e 4ef ol1&1ed eampared 
vi\h \he 11m,, ot the &"f"U'&p tobl weigh' tor 
o---11 utoliale4 a\ 5f, and 1~ lnela •••••• 22 
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Arl1f1o1al J"edunioa ot the aaaiaila\01'7 nzface of aorglma 

plan\a and 11, n'baequa\ etteel oa grain. 71el4 aial.aha lhe .tteete 

real.ts.ng .fl'Oll a 1'94ut1oa ot \he pholo1711thetl• n.rta.ce ot pla1l\a 

)J' .fol:l.ar 41•--••• iuectte n hail. 

Bail dw.ge to crops in Okl ab Olla S..e a coa.oa eecvrenee. !ht 

"'8J'1ty ot the~ w.rl•• vUh the tnt«iud\y ot tn ball ·&114 \he 

,,ace ot 4.n•lopaeat o.t the crop. lt dall&&ed i1l tu euJ¥ •'ace• ..r 
cnrih, ~ grower 1• eontrone4 vt\h lhe pre1-lea of vhe,he,. or aot 

lo npla¥ '1le 1nJu,nd erop. 

Iate8'a\1cm et aopa vi\h 4ealraot1Te weeta, pan.S.cula~ 

gru1ho,ppen, oeoa•.iollillq --.r• ~' \he •mral au w1\era 

aeclioae of Oklahoaa am coutA•able foll&p la 4"\ftJ'e4. 

!hen are NTeral OOIIIIOll f•l.1age cU.•••• la 8lr1aholla which 

P•rall.7 pre•d \heatlel••• each J'e&r all4 lt la enq a aoa.era,• 

uoun\ .• are eou1dere4 'bJ- ,11e ~ u hanl•••· 
!he pl'iJllu"1 •'b3ee\tn of \h1a work 1• to ae,eratae u nearq •• 

possible \he ~ti•~ pain loa\ fNa Nd.11o1'10.Jl flt ftriou uoaata 

of \he aaahdla\oJ!7 .uta.oe of •• aorg)ma plaal &114 ~ •tap o.t plaal 

d"9lopaen when \he~ ot the phROQ'll'lhe\io ndaee haa ,he JMa\ 

.cri, \i·eal •ff•c\ oa \be produ\.ion ttt '1M .gn.111. 

Jn an al'l.911pl to Htalt119h a 'll&aia for •• nalu\ton of the ci,,p 

ln• nnlttna fraa ufolW1oa. ~ .. (Oklahcma 1tn.ta mabel" 1) 

vae ••lectM •• a r91>naena\iTe pain aegbml le be ued 1ll \hia 

e,:perilleat. 

•no 1a wll 84.apted to OJc1.ahoa coadUieu and 1• 4amge4 le•• 



Ir bll'd• than oti.r grain aorgba ft1'1.ell••• beeaae at tmmla co

laiu4 in the 'brcnmia-ft4 Ned. fhi• anrhpat ·app&na'\]1' 1• 

o'b.jeo,tou.llt. to b1ru. 

2 

De crop w.. nlt,1ee\M to \hree dS.aflmt tna.uie:ata, n ~ollws·s 

(1) ehnk. with ao tna'l•a, (2) t 4afoluttoa et ,:u plaa, am 

<,> oaple\e WoltaH.on. !heae \J'Gabem• were applied on a apect

ft.ea m:m:ber &t ~s after \he crop va.11 p1aaud. 



Jhu.lffoa.e defolta,1on aw.41-• _,..bee.a. viUl ftriou enp 

plaa,a and UMe, to alct ls •••l•\5.Jag orop loaHa nnl:U.JIC tna a 

reduction of \he uaillila\017 nrtace ot \he plant•• foliar 41•eaa••• 
lu•c•• or ail. . b 

Is ata4i•• vi\h aorpa 1a thlm, 14u41411. (25) foul a.fol-

ia\ia of '1le pllm.\ prior to ~ dough auge l"enl\ecl 1a a Nhc\ioa 

of 7lel4 and kernel w1gh1, with the 1h14 nd'Utiea belDg diNotlJ' 

propor\1-1 \o ·'119 earliuH of the 4etolt&\1oa. 

lore ncea\q. &ffaater and 11,.egll11Cff (20) loud. tbat ·the 

eo11Pl•I• ut"olta,1o,i of the eorgtma plaa\ al the \iae Um 1-..• w .re 

near \heir -.u... clfl'elep•al nnl.ted in the grea~ea\ n&lotioa of 

7ield. ~he nduotioa in. yield nnlli11g fro. utel1&\1oa of the pl.am 

1ma 1...r melopaeQ. 

ln Iowa, »ldreclge (15) npone4 a nluelta ta the yield of vhea\ 

ft171».c froa 10 to ?tlf. &rpealiq oa \he aeuoa a.Dll \he e'8,ge ot m.'1111.t)" 

o-t the plaat.e. !he gna•·••t re4uo-.toa tn 71e14 oecarnd whea the plan 

vaa •eTenq t.n.,vect a\ \ha \1M the crow1J1C po11l\ ot lhe plant vu l 

\o 2 tDChe• abon ,he nrtace tll the p-cnmd. A nductloa la the n•l4 

Of whe&\ ffn.ltbc fl'OII & 4Nn&k in \he pho\O'S7Jl\he\S.e ~&ee of \be 

pl.a.u hu ben toa4 li, e'\her worbn f1.,,6.>10.11.,o •. :,1.:,:,.,s.'6,:,8) 

which eone1Jl)d48 19pflnll&te1T •• -Uae n1n1lu •1ctn4&e e1'l&S.ae4. 

lapleu ,4efo1tatln at 1*»187 "4uee4 the 71•14 a wutw• of ,. 

(Dart.t .... 22h ••• 1'1!f. (lu.iaa. 11h am t-1u ~ (11a&e•. 21t). 



l>efollalion is no\ 11111\ed \o recluc\lon ln \he qu&Zl\1'1' of 71•14 

1n 11• ha.rmtu.1 effect,. but then 1• al•• ohened a ndu.cU.011 1n. ,he 

q11ality ot U• crap. Aniticial 4efol1a\ion e't' wheat h&a e.ffec\a 

comparable \o \hoae .~ leaf n.a\ 4etol1a.\1on &I •• aowa 'b¥ Caldwell 

and Coaptcm. (6) &114 o\hen (2.:,.4). fiutH 1BY8a\1p.\on fomad. \ha.I 

\he ,rain• eonlabed leas pnwtq Uld fllll.1'•• the 1. GOO kenel weigh' 

an4 buhel vetch\ nre naeed, and \he nov •• ot lower .-,11,,. aa 

vu prOYel bT u ..... l••• w.lu an4 loaf Tol,me ot bna4 and ce.kff. 

Ia aUt,to•, Ca.lhe11 and Oap,oa t,) an4 .......... (1) fftJMl a 

aipf.ticant loveriJtC 1n \he 7ielh of draw and chatt trma plan.\1 ~ 

wen ar\itlcf.&UT utolt&\n. 

la \be p~dbg 1JL'l'eatip.t1ou with whea,, oa\•~ 1-.rley and na.z. 
\he aoa\ orltical nace 1a ,m life ot the plam, whea 4eto11a.,1.o• 

upff••• l\a IIUillWI ,.S.eld tepreaalT• eftecn vaa toud lo be w.bell 

wheat, •'• u4 _.1.,. wre 4etolia1e4 1a \he ro .. \te atap. amt flu 

la \he· 'bw!. dage. 

h Baa•1a. lhchel'Dinla (:,4) toucl ln wonbg VS.th oeft&la a re

duction of \he •••laila\or., nrtace, either 1fr an11'1clal •aaa or 

h• natual cauMa, 414 JlOt lead ,o reduced 71•14•, bat, en the 

ceatJUy renl\ed in a could.aable 7',eld blenaae. 0.her luala:a 

womn., lmiaem (26) &D4 na.i..n u4 Jlnbl (12). repone4 a 

nd:aotion ia \he phol~\,!c area~ \he lean• up \o 5C1/- ud no 

&ppNcial>le e:tfec\ •• 71•14. ud a recba.etl..a ill Ille &H111111&,017 

. 1ur.taee had a 1tillula\bg .Ue.c\ oa the phnoqathe\lo &c\tT1,7 ot 

naim.nc portiou of the lea.Te•. 

la Iowa, Slbedp (13,14) fGU4 1ll Vfl'k1Dg with eera tha~ 1/"J 

4eto11a,1oa of the plant reduee4 rS..14 :,~. 2/) &d'oli&\ioa ?of. &DI 
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total leat nacma.l r•nlted 1a e;pproxblauX', 1~ nduet tcm 1a 7Se14.. 

ilao, Dmigan. (7),. JifQae e.m J!n.uke (21). Xl••••l•eh and Jrm•• (2::,) 

wortlng '4'11 cQJ'a apon •1a11ar nnl.te to \hoH ot •idredf,9. 9'her 

d'f'eets of 4etol1a\1o:n. ia con wen a lOWMDC of tea~ v.ich*, a.nd a 

prodvtin at aore f'lC\117 am cht4t1 t1Nd.a ~ 8). 

~ (9) s1~,,ed '11&1 11- gni11. of. con 11a.de cou1'clen.\1e CJ'OW\ll 

&t'\er all ·~ 'bla4.n wi. nripped from the plaai, which tndic&'\ed 

\ha' \he green ueuh• tit the •aUE were capable o'! coulclan.'ble photo. 

-~·t•. 
!he etme11na ot ,be wcl:'Dl'e oa con wen that, W'ol1at1oa ncbi.otM\ 

the yteld ot con the pea ten aa01DdJ vhe:a \he plant wa.a tn \he \uaeli.-· 

1-C stage~ 

•nhon (19) Y01'king wi\h on1ona in fua11 fcnm4 that compleu 

ffllfft'Al ot \he feltap when \he plants wen 1D the 'bnl.'1.ng •-.P 

nalle4 ia ndueH J'ielda o~ 11. $. Wo. l lt,uAo and •d.11111 elze emo• 

u .. ._ of ?fl/, aa4 a. nsaJ.•t timreate in the proponie 11t lJoilen 

aacl cull•. 

In Oalli"onia, Pane" an4 :talap•ca (28) Vflbd with Hftn.l epeei•• 

of oau to 4.atel'IWl8 the .tteot ot clipptq on. the c,onh u4 71•14 

~ th• plaata. Ia all -..ea Ula ....,_leat 7$.elda were o'btaimcl wan \he 

her-ae vu raOffd at '12.e U.. wbea •• ~ rate waa ai it• -.x1mJI. 

lfferal won:en ta 5or\h Caroli•, M'baa, Sc,,non ad laith (16), 

towt4 \h&l...,. ...... ot Wolia\ioa ot ao,lleuul renlkd in a UCl'Nff 

1D the welgb.\ of eHd produoe4, a.114 \he 7ielu waded \o be hrnrNl.J' 

nlah4 to the aaou.8' of 4etoliat1on. 

Deto11&,1Ml a\1141•• haYe al•• 1-en -4.e wiih tree• to prnta.. 

aa e•U.at.e of pow\h ncllUniea by In.baa (l?) an4 '7 •11.ace C,7} 



u4 \he etf•ct cm l»l .. aoa bu fonatioa by •hn• (29). •11eT ud 

Jfqneae (18) in a •'11"7 w1\h applet toa.n4 '13&• \he tnJ.• pro4twM 

fros ''"' with a large leaf a.na wae ~ npulor .-U'7 and vu 

higher in f.r7 nigh\• np.r and &c!dl \ha.JI \he .fra14 produced. .troa 

\Nee wi\h a allLl.ler leaf ndaoe. 

In Soa\b Canl1a, lmh,lc (2?) vfl'khc witil cottoa fou4 \ha\ 

4etoU.a\loa nd1aced ,he eise and Blllt\er ot bolls prodD.ced, and \ha' 

\he fiber va.a aui~ veabned U 4etela\1oa ~ lo»g enough 

before annv. 

' 

i, 1• show». 'b7 Jailq (S) "81 counl1.e4 Wolla\ion 11 flr., 

~ Obellloal Woltation of eottoa 1'e4ucd the enp lo•• du \o 

'boll ro, n 81Ch aa SO \e .tnft b aae 7Hft• With ao,1,eana. anU1cial 

4eteUa\1ea __. 1\ pu•ible \o ha.neA \he erep earlier ill \he 

aeuon thaa st al.1-4 '° .417 na.~q., vhiob. ••\1ea the grower ,o 

pnpae a •*1'-4 h upl& \iat t'OI" \he fall ... dug ~ wlle&\. !he 

procluct.io:n of abluMJ.am to.ltap oa \aatoea tn the la\\er pan ct \he 

nun.-, pftffn, esponn '4 lhe t~ \o lllrigh\ and d1reo, naligh\ 

ae.ded for quick, fa.11 ncl color 11.peniDg. •reton, S.\ la eaHmial 

\Jla\ the lea.wa 'lie n•••4 an1tS.c1al)7 to baden .rlpeJd.ag ot \be fni\ 

and ..tepu& apiM\ pN1lble 1••• bT fna\. 

!be \.e.lal -.r conha\ or \hi •'- Julee ot bah neet and t1el4 

CO.ft MB )een Wre&aecl &8 .._ U 5'1f, aftaJ" H•Dt&l of \he e&J'8 al 

eau1:ac '1118 (~, IIHT1e, and lU.cher, :32). lunfon, 'IIDller u.

f...,.•ra'ble conU. U.oaa where lldc\U'&l. ll&nnllua l• brcnaght aboa\, there 

ia &lao an iDCreaae in 1•1lal wpra du ,o a». inoreas• in ncroae. 

C.,...qa.•a.17, where the atonr S.e fed thta lncnaae in n.gar c011pen

•'-• pantall7 for the lo•• of grda. 



' 
lllfDJ:Al, .lJ1D MltBODS 

!he plot eelected tor the upel'illeu va• loeaied oa '- OJclahoa 

Agricultual bperi•nt Station. fan at hl'kiu, 0Jclaho11&. fhe soil 

• ·• a 8-ti.dbaa lOUT tine u.n4. Lime was applied \o \be aou\h t ot \hit 

plol April 26, 1944 while the M"h t waa ul.1-cl. !be rows eztenliq 

aorth and aoa.\h ven 100 feet long with i ot the row in \he liaed and 

t ia \he 1Ull.1•4 portion. be ron wen 8J>&O•d 3t '"' aparl •• la 

(lclah01111 »arso aube:r 1 grain aorgbml vae wleeted for tllia exper-

1Mat aa it is well actap,eA to Oltlabowa coadtH.ou and 1a leH .._. .. 

br bird• t.bu nber TU1:e\1ea. !he Darao plau1np wen llade ~ 18, 

1946. and ••rpd Jfay 24, 1946. !he grain vu hand beppecl thraugh a 

plamer .al a heaTi•r "1all aonal rate W· lan.n a aknd and wae \himled 

to a 6 ,. 8 iDCh .,a.cine between plaai.a when. \hey &\\a1netl a heigh\ of 

appro~iMfflJ' 4 inche1. 

th9 :row.a were \na•d 01l apecit1e 4a'•• fro \be 4a,- of plaattJtc 
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hnt..r NV• were plu.ted on each •14.e ot the pln. 

htol1a.i1on was aocaplhhed bT cuti11g the lea••• otr ae near 

\he cellar •• poaa11ale wi\h a km.fe. Where i et tile. l•fffl• were re

·IIO'Nd. the le&Yea were all a, fl'OJI one aide .t ,he plaa\. Yollowbe 

\he \re&Ulell\ tu rowa WN 111141a~4 imDll ha:nea\. 

8 

!'ha tual ,na\ua va• appli•d A1lpd ,. ••• after ~ leaf 

,4netop..at .• 

Jltpzea 12 ud 13 allow ihe appearano. of •• plama at\er detolta-

Baneat11lg -· 4oM s.,, .. beT rt, b-GII a 1'8pffffAtaH.Te •otloa 

25 tee\ lnc la each row, h'om both ~he \11111-4 u4 11-4 pons.on. 

•• hNA• wen haned.e4 1'y balld &lid cut. epprox!.-.'h]F 1 1aoh be-

low \he last flowerug 'lmlaeL !-he head& t'roa each 2,S f••• netioa 

were plaoed tn 1:a4i'l'itb:aal U#lca aDd tagged at \ha\ tiM && \o loca\ioa 

1a the plo\ 1.e., tnlS:1184 o-r lllaed ponion, \rea\Mu\ and zma'ber of 

4a7• at\e.r :pltmting when a:pl)lie4. !liq were then. placed '1¥er wl'-r 



lig. 1. -llolr• 2., ) and 4 of Darao c011ple\eq _ 4etol1ale4 
Ato ta.ya• 40 and 60 tqa. ant 40, 60 aad 80 4-l'• 
af\er pladbg. nspec\i~q. Pic\u:N •• \akea 
Allpe\ 6, 1946 af\er the 80 4ar treauem •• applied. 



9 10 11 

f1c .. 2.-Bowa 9. 10 amt U ot llano chNk, onpl•'-11' 
t.f'olia\tl4 '° dqa and e011,Pl•••ll' 4etel1ale4 '° aa4 80 lq• af'\er 'flaalbg, nspecttftl)'. 
fton.re •• laba • .bgut 6, 1946 at'\tt 
80 tq \nan.at •• &'Jfl!e4. 
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aDll allowed \o air clr;r tor 1neral IIOlltha. 

Oil J'•braaJ7 7, 194? each aolc of head.a vaa wigblld and the veigh\a 

r•corded. 

thnahing •• do• 1li., bud and each head caretall.7 haDlll.ed to 

eliabau po.aa1)le leH ot grain. the gra11l from each u.clt ot heada 

•• place4 in paper bap, then veigbed oa a cna acale a.D.d each wet.gb, 

recor4e4. 

Soil and cl1-.t1c cOD4it1ou were coll411cin to ur-.1 4nelop11en\. 

of the plant• •• 1• ahowa by \be 71eld of grab of ~ check plota. 

the cheek anrage 11111 29. 9 buhela per acre a1 capared to a 26-,-ear 

produ\1oa average of 26.8 ba.ahela ot grain per acre tor the nae 

Tariet7. 

!he 7ielda were ana]Tzed by an anal.7ai1 of ftl1.&nce in cmler to 

detena1D& the ezact aiplfioance ot the ft.1'1oa.a c911poaat factora. 

In table 4, \he J'ield ot the check rova •• ac!Juted. • uhg the 

aTerage ot the checlc ron neareat the row reee1T1ng the \reat•at on 

a apeeU'iecl mm'be:r of •• atte:r plaatbg. !bla w.a dou h order to 

haTe ae nea:rl1" aa poeeible a check row yield vh1cb. ccnild lNl ued 1a 

COllp&l'ing the 71elde tro11 txw.ted rova Oil ~cif1c cJat.ea after plaat-

1q. 



The Nnl:l• preaeale4 1a thla paper are f'na al;r OM 7ear t1l 

•tuT and apecift• ncomaen4&11ou camun be -.de vtthcra.1 tunher 

•h.41•• u \o \he •ft•cl Aefoliat1oa ha9 ,spa the aorpa. p.:la.a. 

'lrea.\men.\, 71•14, perc&a\ 11Jf pa.ta b the beau., u4 weigh\ per 

'b\ie.l. of \he cn,1a tor \he 1Jfl1t-N4 a114 ltmed row ot ·~ plet &ft 

Gown. in 'fable 1. !he Tl•lde troa :rows 1Jl lhe Uaecl ha.U of the plot 

wre punlll' higher \ha.a tho.. fr• \he 'Ul.1-4 halt an4 lnd.1cate 

tha.t liming has Wlueneed the yield amJ. should oov a •1p.1.f1oaat 

dltf e"nee. but the check row 71elde were aclJu;a,e4 (!able 4) la or&tr 

l• h&.Te a bo.a:ta !or cosapa.rt.&oa e>f the UM:<,ecl ron to a cheek 'l'OV, to~ 

\he Yariou .,.-a after plan~illC wha. \ftdMn\ wae applte-d. Whaa the 

7l•lda of ,he oheck row• wen dJu•kd. then •• no zip1:t1e&2ll 411'

terence in the 71•14 f'l'Oll •h• 11lmt4. and ulimd poriloa whea a-.JT-se4 

b7 u anal.T•1a of ftria.nee. 

Plan.ts from \he u.nlimed half of the plo, had a higher percntace 

ot gala ia th• heads 1a ••t eaoa., \baa plant• f .rom \he limed pontoa. 

BoWTitr. in. an anaqais 'bJ" 8'wteat•a •ih«t (Ml$ 2) ef ~ ~-

age ()f grain in the heaas ot plan\• fros the \ml!a( and l!.med. fl\49 

ot the plo\, a. val'-Ut tJt 2.055 me o'blained ud 2.110 19 the "ffllu d 

t a.t the JI, point tor 17 4.e~• flt freed•; \h&nfore, there 1• • 

aipitican\ d.ifferen.co in the penen.\ ot grain 1a the heah of th.it 

plants be\wen the u:nliaed and. limed put1011 of the plot. 

!he weight per wshel o! grain prodv.ced u th1t iULlim.ed ponioa 

of \he plot shews a hi~ signi1'1cant diff ennee fro.m tha\ of the 

lilied 'by lt'ldent ·'a method of a.nalya1s at the yP and ~ point to%' 

l.7 4-gll'ff• of freedGm (~le :,). 



.,.l)le 1. -n•l4• of heada aa4 grata, per fln.l ot oaia 1a hN4.e uA 
wtgh\ per babel ot llan• tor 4lftena, 4etol1al1cm 
\rea.Uillaa at PeJ'k112e h:l'll,. Oklabo•, 1946. 

Tleld Sn Glltl. 
l•r oat Weich' per ~ ......... flt ZS 6$. row• 

i3 

&ads Grain 
&rain la IIN4a Jluhel 1JL 11,,. 

1 - l'/96 12?2 70.82 SJ.8 
1 4e 212? 1544 n.s, ,i.o 
2 Y. 14'6 994 69.22 56.1 
2 • 2018 1,,0 ,s.,1 s.s.a 
' *'° 1240 96) T/.6' s,.1 
' ... 846 60.S 11.51 59.5 ,. 40-66-ao 41.S 21M, .SS.80 49.0 ... 4o ., 250 S6.4:, .51.7 s .. 2122 1,582 14.ss 58.G 

' .. )107 2:,:,2 ?S.06 s,.a 

' i.o 2112 1"'8 12.,, ,S.8 

' 4o ·2299 1632 71.:,0 56.0 
7 4<>-60 1249 92:, 73.90 5'.8 
7 ao 1'6? 9'1 70.:,0 ,&.o 
8 40-60-80 1694 12?6 75.:,2 s,.7 
8 4e 1'10 1108 68.82 49.2 

' .. 17)2 130, 75.,a .ss., 
' ao 25)6 1897 ?4.80 ,a..e 

10 '2. ~ 999 11.20 "·' 10 4o 8:,6 620 ?4.)6 55.7 
11 §Ho :,81. 20, ,:3.28 47.3 
11 4e i.12 2)0 55.a, .. ,., 
12 .... .2024 1498 ?4.01 57.5 
12 .. 2648 1986 1.s.eo "·' 1, 60 Ufl.O 933 15.111, 55.5 13 4o 12" 91.5 10.11 "·' l4 60-80 1192 880 "·" S(,.7 
l4 4o 1280 831 '4.92 49.0 
15 ... 2222 1609 ?2.41 "·' lS ... 1619 11:,6 10.17 g..7 
16 J2 8)6 ~ ,,.,, 42.5 
1' .. 10,5 671 61.28 ,.,.a 
1? 80 1S96 U:,4 71.oS 56.0 
l? 4a 1)76 9'0 

"· "l'l 
5:,.8 

18 ... 1462 1°'9 73.12 "·' 18 4o 1395 978 70.11 s.s.a 

.,in\ tip.re nfen lo ,mUaed par\ of row, and neom tip.ft to 
u..a. pan ot row • 

.... \er OJt dqe at\er planting when \na\Mn\ vaa appl1e4 and Hftr
s.•z el -.......... lamplat l 4-foUa,eA a\ 40 lqe •• 40; all 4-fol
lalel &$. 40 t-ra u '91,. 



Table 2.-0etemination of significance of mean difference in the 
per cant o.t grain in the heads ot plants from the unlimed. 
and liroed port.ion of the plot. 

---
Per eeut of Di.f.ference grain in the hcaws 

Unlimed Limed Unlimed Limed 

portion portion 

- + 
70.82 72.59 l,77 
69.22 65. 91 3.31 
77.66 71.51 6.15 
58.80 56.4) 2.'J7 
74.55 75.06 0.51 
72.65 71.30 1.35 
73.90 70.30 3.60 
75.32 68.82 6.50 
75.58 74.so 0.78 
77.20 74.16 3.04 
53.28 55.83 2.55 
74.0J. 75.00 0.99 
75.24 70.T/ 4.47 
73.83 64.92 a.91 
72.41 70.17 2.24 
53.35 61 • .28 7.93 
71.05 69.77 1.28 
7.3.12 70.11 3.01 

13.75 47.01 
' cw , 

+33.26 

.Mean 
difference 

+lb26 
+ • 1.85 

Deviation from. Square of 
mean difference deviation 

- + 
3.62 13.1044 

l.46 2.1316 
4.25 lS.0625 
0.52 0.2704 

2.36 5.5696 
0.50 0.2500 

1.75 3.0625 
4.65 2J..6225 

1.07 1.1449 
1.19 l.4161 

4.40 19.3600 
2.84 8.0656 

2.62 6.8644 
7.<:t:, 49.8436 
0.39 0.1521 

9.78 95.6484 
o.;7 0.3249 

1.16 1.3456 

25.14 25.05 248.2391 
~ 

0 

Standard deviation of differences •V ?:Jt8.2391 • ~-~3.82 
11 v~ 

Stand.a.rd error of mean differences• 3.82 • 3.82 • 0.90 
.../Is 4,2.4 

The mean difference• 1.85 
t D , 1.85 • ... "' ""'-~ = 2.055 Ez, V.7U 



Table ).--Determination of significance of mean difference in the 
weight per bushel of grain frcm the unlimed and limed 
portion ot the plot. 

Wt. per bu. 1n lbs. Difference Mean Deviation tram 
1n wt. difference mean difference 

Unlimed Limed 
port.ion portj.oa UnUmed Limed 

- + - + 
55.8 52.0 3.a 1.5 
56.1 55.8 0 • .3 2.0 
59.7 59.5 0.2 2.1 
49.0 51.7 2.7 

~ 
5.0 

;s.o 55.8 2.2 0.1 - 2 • .3 
.58.8 56.0 2.8 0.5 
56.8 56.0 o.s 1.5 
59.7 49.2 10.5 s.2 
.58.5 54.a 3.7 1.4 
59.5 55.7 3.s 1.5 
47.3 45.3 2.0 0.3 
57.5 56.5 1.0 1.3 
55.5 5.3.9 1.6 0.7 
56.7 49.0 7.7 5.4 
56.3 54.7 1.6 0.7 
42.5 43.s 1 • .3 3.6 
56.0 53.8 2.2 0.1 
56.3 55.8 0.5 1.8 

4.0 44.7 19.2 18.5 ·-....... --· • • ' 
0 

Standard deviation oi' ditterencea • ~ • yrf:9{, • 2.82 

Standard error of mean differences • 2.82 • 2.82 • 0.67 
Vl8 4.24 

The mean difference • 2.3 

t • ~~"'.' ~:t1 • 3.43 

15 

Square 
devia: 

2.25 
4.00 
4.u 

25.00 

0.10 
0.2s 
2.25 

67.24 
1.96 
2.25 
0.90 
l.69 
0.49 

29.16 
0.49 

12.96 
0.10 
3.24 



the naaoa \he unltmect pon1~ ha.d a higher pe?"Cen'8p of pain ta 

lhe hee.da ud a higher \eat w1gh\, poaaS.bq caa be e3»latae4 "7 \he 

tact that lbllag ·'4 the other pcar\iOJl et \he plet eaue4 an S..reaN 1a 

Tegetatlfl grmh which prol...- Anel~ and f1ll1DC of the g:rai•• 

thu u 414 -" ·~· ,. etr.e,, ot hlch -.•tun• and 4.rnchv 

coad.itiou which prnaUe4 for appl"QXta\eq ab web 4-N'bc the latter 

par\ of \be .... r. wbenaa the u11M4 p.mioa began prochlei11g •cl 

f11Unc \he paua 1a the head.a "10:ra the het. 417 weal.her n\artN tlut 

p.lut unlo,p•at. 

la !al>le -.. the 71el4 froa rowa treakd at a mpecitiecl -•r ot 

tqa atwr plaatiJIC la coapared with \ha.I ot a corn9})0Jlllizte clMtck 71•1L 

la all caaea. w1\h \he u:oeplion ot i ufoliat1a of Jlep11.oatioa 1 at 

40 ~• a:tter plaatinc. UMt 71•lh were lower 1a \he \rea\ed rova n 

.., 4au thaa that of \he aorre-,011i1'111g eheck. !hi• 1Jadicatea that 

4etol1a\1on of &117 aaoua\ d'ViJIC &117 dage of c\ffelop111111t will e&11H a 

n411et1011 111 71•14 to ... eneu • 

.A.aalTae• of ftrianoe tor tu cnJ.• 71e14a are gina ia !a.ltle .s. 
¥1\h a highq alp1ticaat 41tfennee being ahowa h\wen ti. maaber of 

aa,,a after plaa\iag vhen treatMat •• applied and the \natMat lt .. lfa,. 

a\ aiace there 1• no alpS.ficaa\ lmeno\ioa lNtlwea the -ber of 4t9'1 

an4 the tnat•al. it appeara \ha\ tM amber of a.,,a dter plaa\1JIC 

wJ:aen \natMJlt was applied••• man.z&l>le etfec, on.~ \:real•m fJt 

the pl&Jd•. 

A f'D.flher ••17'•1:• ot the ••race 71•14 tori 4efoU.ate4 an4 all 

ufoliated. plan.\• in relatioa ,o &Terage 71•14 of Ofl'l"88,P0114111g eheeka 

(!able 6) ab.on \ha\ pl&JS• compleh~ utolia*ed at w.ch of ,he spec1-

f1H ... r of 4qa af\Q' plM~iac mtter a aipltloan ncmotioa ta 



'l.'able 4.--Grain yields of Darso in grams for one-half and can.plete defoliated plots at specified times 
after planting compared with check plot.a. Perkins Fann, Oklahoma, 1946. 

Check* Treatments Total 
No. of days after for all 

planting of treatment (No treatment) 1/2 Defoliated Complete defoliated treatments 

Replication Total Replication Total ~plication Total !or 
1 2 for l 2 for l 2 complete 

check 1/2 defoliated defoliated 

4/J = 1938 3365 1578 1632 3210 994 13.30 2324 8899 
60 1942 3346 93.3 915 1848 999 62' 1619 6813 
80 ~3,9 1057 2396 1134 960 2094 446 671 lll? 'J607 

40-60 .. 388 1924 3312 923 961 18$4 963 605 1568 6764 
60-80 .. 554 1561 ;u, 880 8.31 1711 . 203 2.30 433 5259 

4o-60-S0 l/+46 2ll.5 3.561 1276 1108 2384 244 2.50 494 6439 

Total t5,S 10,5.37 19,095 6724 64Cfl 13,131 3849 3706 7S55 39,781 

* Yields for replications land 2 of cheek plot were obtained by taking the average of the check rowa 
nearest the treated rows. Two checks were used to determil'le yield o.f each of the check replicati ons, With 
the e.xception of rows treated on 4o-60 dqs after planting, where 3 checks were used. 

Example: Rows treated 40 days after planting were nearest check rows 1 and 5, therefore, weight f'or 
replicz:.tiox~ urn:: ie 1;1honn by the average of first grain wei ght of rows l and 5 (Table 1). 

1272 • 1,s2 - 2854 
2854 .,. 2 = 1427 
14Zl check raw weight for replication 1. 

ti 



l&bl• 5.--Ana.1¥•1• of T&J'iaD.ce ot 1946 gl"ain yielda. 

lac\or •er-•• ot 
ti.tea 

10,a1 35 

Beplicatiou 1 

••• ot -· 5 

be&:t•nt1 2 

'hu.\Mn\1 s lo. of 4q• 10 

.l'ffl' 17 

.. lipiti.oaal a\ 1~ poiat. 

+ 1.:1.1> = ~ /Rib 'ftii.i; f• enoi- x · f 

• \/$1,064 X 2 
2 

• 226 

Ima of Meaa •qun• l(U&ft J 

s.m.m 
6$,241 6.S,241 1.28 

l,:,60,,.10 m.082 ,.,, .. 
.S,5J0,908 2,775,4'4 ,..,, .. 
1,148,320 114,8'2 2.2.5 

868,094 51.$+ 
. . 

~ 



faltt. 6 . . lfean 7'"814• in grams of rows treated at specified t1ua after plantinc, compared with the 
lild.te et the average we1ghte tor cheek ron a\ sf. and 1$ lnele. 

Bo. of daJ'• Gheck Limit• of average ve1&h'\• tor check• a\ Ayerap of 2 replicat1ou 
att•r plu.tlnc aoa. 

s'I, pot.•f 1$ poiatt i 4efol1&\e4 All 4etol1ated 

40 1-.5 1206 - 21'0 1028 - 2))8 16os 1162• 

60 9-12 119' - 2150 1018.,... 2'21 ,-·· 810•• 

80 l.S-18 121 - 167.S ,.., - 11,, 104? ,,,. 
40-60 1-S-9 U'79 - 21:,:3 1001 - 2'll 942" ?84" 
60-80 12-15 1081 - 2035 '°' - 2213 '"" 211•• 

40-60-80 .,..., 1:304 - 22,S 112, - 24'6 u92• 247•• 

i t ftlua to, 1? 4ecn•• ot t~oa equal• 2.110 at ~ and. 2. 898 a\ J$ potn,. 
S.ll • .D (226) tlu1 t value• ued to utermu lild.ta. 

• S1p1f1cant at ,I, po1at. 

•• Significant at 1~ point. 

'° 



71•14 when coapa.red \o the &Terace ot the correwpolldiJJg check row 71el4. 

fhi• 1nd1ca'•• that c011ple,e defoliation cauae• a •1cni!1eant retbic\1oa 

1a 71•14 regardleaa of the tiae at\er planting when 1\ ocean. OM-halt 

4efol1&\1on of \he plallta uowa a a1gnit1eant nd11etion in ,.S.eld when 

c011p&recl to the CMa1c row 7teld onl.7 vhen it oecun near 60 clqa after 

plaat1Jtg. If t "-foliation occar• before or after th1• period thew 

appea.ra to be DO aipUicu.t :ncluction ill the 71el4. 

ln cOIIJ)&l'ina \be ..... 71,elda of all 4efo11a\ed. '° t cletol1ate4 

plant• (!fable ?) a aipifioant clifference ia o'bh.iMd vhea \ha plan\a 

are eoapl.e\eq 4ef el1a\ff. mar 80 dqa after plaat.1Jlc, and it complete-· 

q ct.foliated. 'before th1• ez1.t1oa.l period the plam can compensate p,.r

ti&lq lo' produo\t.on of nev l.eawa vithoa.t n:ff'eJ'ing a aignitioan\ n-

4uct1oa ia 7leld aa 1• eheva vben callp&ftd to the 71eld of i 4etoU.ate4 

plants at '- Ull9 tl•. 

ln coapariaoa ot the aYerage 71eld for all t cletol1&tec1 and. campl••• 

4efol1&\e4 row to that ol all the checb (!able 8) \hen 1• tOIUllll a 

eipitiC!JII.U Utt erence, and '1le aeaa total 7ield of both \rea\aenta 

eheva a higb]T eip1tioaa\ tU.ttenJMM a.:n oOllp&ft4 to the IIMll total 

71•14 of the chHka. Coueq11aa)T, 1' oaa N -14 that 4e:toll&t1oa of 

UT aaou.$ lown Ille J"ielcl of crala. with c09plew Wo11at1-on a:pnH• 

1JtC \he creaua\ depneatn .aec, • 

. !he· nenge 7leld tor all at \M c011ple\eq a.tol1ahd ran 11 ot 

• eipittcaal 41ttereJrCe froa \he M'eftP 71•14 ot all l 4etol1&'*1 

rova, 1Jl41•'1DC \ha\ el\her t or 0«111plfle 4efoll&t1oa renl\a ln a 

Nclu\ioa in )1.el4 pnc'Ucal~ \e Im ... ex,ea\. 



!able 7.--Jlea.n7lelda S.. grama of all defoliated rove treated at specified times atter plant1D§, 
compared wUh llmi\a of the average weight, for one-halt defoliat ed rows at 1.ff, &nd 1, 
lnel,. 

Ho, ot tlaT• ld.aita ot weight• for i 4efol"8.t•4 a\ 
after pl.&nttnc 

5" po1nl 

40 1U8 - 2082 

'° ...., - V.Ol 

80 510 - 1524 

4<>-60 4'5 - lJl.19 

60-80 m _ ,.,,, 
4o-6o.80 ?1.S - '669 

*llpifioan\ a, Jj pot.Jd. 

••st..gn1ticaat a\ 1$ potat. 

lj point 

950 - · 2260 

269- im 
)92 - 1702 

28'/ - 159? 

201 - 1.511 

531 - 1~7 

.All detol1a\ed 

11'! 

810 ,,,. 
784 

211• 

247•• 

~ 



table 8.--Mean to,al yield• in gra.ma for oiae-ba.11' aa.d. complete defolia,ed plot• compared vith the 
U.mS.\1 of aean total nigh\ for check plo\11, and mean trial 7ielcl. ln era-• of eomple\e 
defolta\ed eoap&Nd wi\h the 11111,, of the •••race tou.1 wlcht ter ou-balf 4etol1&\e4. 
at JI, and l~ lffela. 

J,lal\• et w1gb.la .,., fr•._a, 
J1. pob\ 

Check 1114 - 2068 

i I>etollaMd 61? - 1571 

*Significant at 5~ po!a\. 

••11gn1tican\ at 1~ poia\. 

l$ poi&\ 

9,6 .. 2246 

4)9 - 1749 

AY•J'&P tor 
all t 

atolta\ed row• 

1094• 

.lYe:rap for Anrap tor 
a.ll eaaple\9 \etal of 

tefol!a\ed. rova Jffh !reau.n'la 

6)0 .. 862•• 

,,o 

~ 



111JU1A1! AJm COJICUJSIOD 

»etol1at1on eta41ee «t Darso gr,s.in eorglmm wre conductea cm the 

Ola.aha11a Agrieulw.J'l\l :11:pertmen\ 1u.,1on tara " Perkw. tlkla.hoa ta 

19116 1D an alt4'11Pt to eata'bll•h a ••1• tvr -.ah.atioa d crop 1•• ill 

pain cbMt \o a Nduc\ton 1n the aaetaUa.ni.:y nrt:a. of the pl,aal •lt.bel' 

ltJ' diua••• iJINcla OJ' haU. 

On April 2', 19',14 \he aoo.t-h i of the plo\ _... 1a •Jd• upertaed 

V&I llaed., \he m>flh t waa 1Ullb9,d. !he l"OWS aleadhg Mna all 

aftth wre half in ,he 11•4 aad. :n&lt b. the ul 11114 porH.on. 

file pl.ad• were n'bJected \o thrN 4-t.stiae\ trea--.u. (1) check. 

(2) i 4e1"o11&tea. ad (3) complek cletol1at1oa, at a apeeU1e4 JllDlber 

o~ tar• after plaa\.lag. 

Jefoli&\ioa-.. uo-,11she4 1'.r ntt.1.ng the ltt&T•• fllf aa D11&r 

tbl coll&J" u pMaibl• with a Jaatte. h tile -... of i WeUMJ.n. 

all '11e 1-ft• wre wn4 from ODt •la of \M pl,a.d. 

Jlla4a wn hanened fna a npnaeua\lw 25 lofl ... ,1ea a. 

lMnh U.· 11•4 and 11J1llad ponioa d ,i. ren, ld:l1eh npa••• 
1/soo f!I a acn. 

ftrepbg -.. 401le 1lr haa4. u4 eaeh head. cantullT ...S.Jle4 \e 

unn eoapl•\• lhrQhbc. fte pain vu thea w:lgbe4 a a gJ.'U 

~. 
'!he 'Mfl wtch\ ot \he ga.ta trom '- ,mJi•d patiou of \he 

plai ahawed a signit1cau\ diffennee tr• the.\ of \be Um4 P8"1oa. 

la aaaqaia &f Tariance ot the pa.ta 71Atlcl1, the eeapoan1t t"u-

1,on lllliCh u, ueal•at and ,m maber et dau• after plamag whea 

tbe tna-bea\ vaa applied, had a hieh)1' eip.S.tloaat 1ntlusnce n the 



q,aam i '7 of gra1:a . procluoecl. 

Collplete a.tol1a\1on oa aiw of \he specified u,-a &t\er plaa\ing 

nnl\ed tn a aiCD,if1ea11.t recbunin. et 1'1•14 vhn COIIJ>&n4 \o \he 

1'1•14 fr• \he ohNk row for '- .... pert.a. 

Om-halt Wolta\ioa of the pla•• ahow4 a nduc\ioa la 1'1•14 

la oOllp&J'1aon \o \he correapoalinc chN1c row 1'1•14, vhea \be \real

_, •• applied oa or Mar 60 diQr• af\er plaa\isg. 1f1th utoliaUon 

'betere or after \hia period, \here vu u eipltioam 4Utenmse 

traa tila\ ot the cheek. 

Oellpleu 4et'ol1a\1on ahon a aipiftoaat n4u\ioa tn 1'1•14 ner 

t adelt&tioa _.. \be btana are :reaOYo4 on or uar 80 a.,,a .no 
planttac. when \he pl&uta an in the •ta&e troll tint headed to full 

hea4e4, 

!he ••race rteld tor all i Wolla\e4 aD4 c-,le\eq defol1a\ect. 

ron u4 \he IIN:ll 1'181"4 of "b°'h \nablnl\a eoal>laet llhov a aipttl

eaa\ ftr1aace t:ro11 ,u &ftrap of the 71•14 ot all checks, ngea'\1JtC 

that a.toUattoa .t u, --- will lover the 71•14 a1pit1ean\q 

troa -., ,. erop Yoa.14 h&Ye proaoe4 us., ha4 an lleen mutlaMCl.. 
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