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\11th lle.4~ ba04 of p .. ~08'- 1,01' 2 '\. Hea{U.r~ tUlok 

oa~ fa 1taVorarJ' oaeoJ( in srovUl. out. 1\ chllar" trul1. •• ""'

ra t.10.b in 5 flo 8UCkV8 wnel.lleaded back \0 2 ". Yield Silt! 

~tJh' 01' a.a.ud. pu bUllCA w.re no' reJ.aWd 10 ilei&b' 01" M.d~ 

OB.01(. ! t. va. 0Ct.DC1iJ4.d wa' wa..... \raIn"J.)V" vae 0 pobl_ 

aaaller eGoaarm voyld oe o.~\.r. 

~l"r1l1 (1960) oo..",ed 1ih.at 1n C8ft1ldJ.M &:mna.na piece. 

of oors. 01 1 1.0 6 10 114 V'i1£):it were be\"1" pl~\~ ukr1al 

t.hfm auk ... of 10 .t,o 20 .in,. 1D g1r1.U. 'Ill. .fOl"fller .p. pro

duced wn1to.rm Wld v1ioroua l'lu.'.. de eleo totmd t.ba\ ,.. 

e!teot. of &1.8 wae _01'"$ ?rollOUI10ed .in t.t\. oa •• of .u .... 

\l\aU vi \b tile p1eoe. of con. 'fhe bee' el ... vve p180e. 01 

oo.rm ve1&il~ 2 ~ 4 1,", ~ a~okv. 11' .I.n,.. J.Il ,11""'. 
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rUle nue13 _all. vell clwelope4 word eUkere a~ v1 \b 

m part, ot rhJ. .... _11 weU '..-eloped avor4 aUk .. a vltAo"t, 

rlU.&OIlft ••• 4 .... \811' laI'~. broad leaftCl va ..... _ca ...... 2 'M , It 

10tAll IWCl lu',. .ucca,. co.wtl.t.~ of TO~ e\ea. Ou.\ .tt a, 

4 t.o 't,_ All ~e .. to~ Vp •• _p.Jl bearlDg .\ 12 t.o " 

llOIlt.Ae VA. plllll\e4 1n f'.v\4tm.Mr (S'l"~). aut \be _ .. _ 

.\lOker. vb.fa platj. ... 6 111 it.arem (at.lt.wan) 11, va. '-'01Ad \.hat. onlt 

t.a. laJap auoiter. oone'.~ 0' young e"-. DecaL DeRJ.Dc 

troa 1 '\b. aontA at\er plat. t.J.ng. l:la _11.,. euo.or. ot av.1.wul 

pllm"1DC DaC8ll beU'1ra.ti 1 ~ llLont.ba arW1" plAn\J.Ag. He oOMlwt •• 

1.ast larS- 8J.H4 a\lOkeJ"e oouJ.d be planWd 0't'V \b. wole 

aot1" ~ov.il:ao period. ""1 \-!lout loa1.n6 ...... 11n ••• and tield. 

fuller pUwi1ng .. wr1al on t.l)e otAe.r baAd oou.ld De plaJ.\e4 

Olll¥ J.A .P1" iIAa. 

AeCOl'41D& t.o ita"' ~ ti&&J,.rdar (1966) 1 .... 0- .""" ..... 

(0 10) p.ro4" .. ~ \IlUv at:.O at.ou\e.r gl.aut.$ vtl10b aa1Ued ear-

U.r \llan _11 .\&OC_. (2 1..,). 'fQe ... of 181'g8 _ok.,. •• 

planUllo _tv1a1 1ncr_eett t.ne ."o..q .... , w11,Cilt ot b\aaOb •• 
\ , 

ill 1.b.. &1.-aJ, "ftLI'ieV. &&t. _11 8w:t.k .. e tapro..a b\iUlOA 

q....uJ. V 111 \be """ J.e V 'Ptl111:>;fine'. li.e4.1W1 (5 10) ."Oker. 

TrOOitoilia. (1'.l66) evalW'l," tour ",pea of plan\1n& 

aat.u1alenaaell' biu (,} \0 2, l*t)' 8Ilcl WP (16 .&). aedl .. 

{12 \0 16 .ttl &lAd _all (8-1~ 08) _pear p • .in-. Ot 14 ... tAo 
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.pear pom"" gaye a ~ pe.NU'\qe of •• \abllabae,. t. ttIan 

\be b1u. 'ose14t.1" 4eftloJI!I'*B\ va. p,-0ft4 1.0 be 140 D •• ' 

1n \nO 0." of large .pear pOJaU fIlld lea. \. tor blu. large 

fUid .ecU._ 81Hd .p ..... iloJ,nt.a pr04\lOed ~. flOre qil1oltl.J 

~ ta •• \AU' "",p •• of plau"JAi .awr1ala. 111.,.. vae a 

.J.pltloean\ _&a,\l •• oorr.laUon be.,.. ..... _\1 ... tP'Ov\l1 

ud ~ _r~ .. J.Il all....... ..,eoial.\r wl1U lara-

.p ...... po1nu. 

J a~ar and. Anea.r 1 (1961) OOnchlOt.e4 v1ale v1 \b .tlU8h 

ou\ baOk. \0 6, 12 or 10 In ....... '\he ba .. of \be cora or 

let\ \1DViIQ.'. Cu"1.ng baOk to 12 1n. sa .. ~l.a.u'M ~lon lion 

bet.W1-' sra4e4 bun __ • w 11A .. Wae maou of t~. t.aan 

C\&t.\1rJe ba~ \0 6 .In. or DO \l"iiul""". 'they alec 8ftl&a*\ee 

quar\U. nelt ~ whole rnl .... vl\b ...... ~ .. froa 

!Nl Me! fIiI'I,tJ l1OIl-tr~l Wd plaL te. fb.,. DO ~ 1ba \ _idab. gaye 

}lan'. wnlon DoN bun ••• of ~ niDi' vlt.h " &nOwr 

DUaDer ot t~ •• A 600d ~.roent.a~~ ot.plaut.e tr~ ~lden. 

VQ tOalt' \0 00II8 1.0 be::~l1~ ..... 11 .. t.naa tAo •• !.r0ll quar\e1'" 

OJ- lUlU rn,l..... The 1,0\&1 1'1eld of pl.~\. 416 llo\ 81p1tl

oan\l.:r 41t'fv be"'" quar1ter or uaU aead_ rlU..... Aooor4-

~ \oWl __ .14.. trOll 11011-11'\11'" rnl ..... vere lAo bes' 

•• \11'"08 of ,lan\~ aa'\erial. 

C~CIIld. < 196~: Ob8VftO 1.i'&a\ veuu plan" ••• _gUued 

{rea _11 fNCk.... 00&&14 be allowed 'k» our, onJ.r .. tollowe,. 

SA a. tira" ra_on. ~,\be .. pl.tuit.. vOlollA be .~ e.r.aoll&b 
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\0 oazry wo tollow._ in 1A4t ... 0I1d ft tooa. V 1~0l".w! 

pla.ll'- 1'1"'_ lar~ ..... W. oo.u.ct be allowed \0 carJ7 \wo 

rollover. J.n •• tira" ,..\HIL. tN" .., be \11..... 80 ",eakeJled 

\bat 1.h., oa.n 0IUT1 0IIl.r _e 111 \be •• 00D4. 

Alft •• .rra and Carr_A (1912) OOIIpU'ed 13180 •• of 

00ftl. velp.J.Dt; 3.5 8114 "q. P1Nl\e p,roCh .. oed l'roa oo.rra 

pie._ of 5 k8 ga't'e 1ille h1tJh •• ' 1'1.14 ., fu.t. nan •• ft. Tile 

plail ,. v •• DO' Y1&Ore"" -' 1iaU •• , aM •• DWlo.r of JUa.4. 

per buDoA were \De larS •• ' .w ilI1. c.... ~Ul.1' aleo 0_pere4 

.uek ..... ot 0.5, 1.0 ~ 1.5 III 1l. M18flt.. Of t.b.8e. ,pl.lu41.e 

ral .. d rl"011 1.5 t4 auck .. e v ..... ear11e.r J'lGild1n6.wb.8n OON 

pl.c •• and MlOke.e vU"8 o_~ .... " lb. ,hl"'.'10.&.\ of urop wu 

aAoI"" •• t. tor "'. plaJl'" nJ. .. d t.e'. 8llO.kwe. 

A.aHd !l!1. (1:)72) 8W41e4 \be pvtonuwoe of .\lO"e,rf, 

cU' 4 411£.,..,,1. ileJ.ib\e w~.l¥ 224 Ofl. 194 oa, 16'1 Ola u6d 1'57 _. 

TM, toUil4 "nat. tlov.r~ 8.&',,4 1"1peD1l\i .1rl b~ 1,1"'. 8v118" 

vJ.\b 'Ule p1_'_ rei .. d trOll eUCkv. of 224 .. h.l.gn~. Plul.'f •• 

pl'odtloM ll"oa .Wolk. ... ot' 194, 161 and 137 CIa i\6d - .... 1# '\be 

88lIe Olmob w.lp\e. wt \no bunChe. pro<lt.1oe" trOlil wok.,.. oi 

224 _ Jle1iQ \. vere 11 PH' cen' 1 ••• 1L "ei6Q\. ri.ad~ oaok 

vae adYantace.u tor ~ll.r 84.lOJtera. ,iea4.bl& oaclt '0 .. 1n

oreaa" t..'le DtmOll veioAt. of tile 224 era &Ad 194 ora &1'""p. by 

11 twd 6 per Ml~' res .. 18ct.l •• l.J. He.tUng ~.c;& \ne 224 _ 

euo.kere bl' 60 _ hlNd "Ut bUlloQ. V81t!;tl' rq 6 pel" oelll.. 
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KoAl1 !£WeI S~ (1972) .""t.e4 t.tlft\ Dlta of ru1~oa •• 

v 1 \b well ." ... 10," hd vej,p.Jai 200 14 )00 ~ vere lJle it •• .1 

pl~'1Dg •• '-rial. 14., expla~ tna~ \0 •• Ya1laol11" of 

eu.tflo1at. 1'004 reeorn 1n euWl SUCKer. bttlped tor \.Y).. bet,\tt.r 

•• \aOUatuaCl'. Tile well 4 ... loped bvct could atUt .... 8t2 of 1,oU.i.1' 

r ........ food t.o .prout. ea:r13 w..d propul.¥. 

t;.tuu"iUl aile. 1\01 (1974) .\l&~.st.ed t44t euolce.r. of' 180 .. 

he16b to flower" tire1, Bll.d "ave BU (J.I'O,,8 wh_ a_pared wi tb 

8l&Oxer. of 60 _ and 120 ell beight "h.iob pve onlJ .. \0 5 

oro". 11'& a per10d of ., reus f.llid1 ao&l\lle. 

'run.,. (1910) found t.ne poe1\1" ~. of welf)lt. of 

D8l.aJlIl pltll.j. \J.At'; aa \ttr 181 on \be are.. "".to .. pe .1' 1..... ;..)1"0· 

dl108d 1n Ul8 •• ubll$lU&~nt 'pM".. ite 81eo oOlt01WSed tJw1, ",1 \b 

.. or! 0.5 q incraft •• 1n t,a. w.l~1. of ple.t\t~ u\(u'1111 1.!lere 

va. 800u.1, 15 ca";, of exv.a 1.3£ 8I.lrtao.. The area of 'lb.. !1re\ 

toW" 1 ...... va. 1r.tl"'.II.oe~ ~o.1.l¥ iJl \38 d1t!,b.\ of pllUl1t1D6 

•• ~rl.1 and wae 8s8111 co~\rollaDl •• 

AOGm~ \0 Haa,pal !l U. (19~) su _oa1.ae old no .... 

vue "\WI" pla&lUalo lIluw.r1al 'tAa,n t.vo acm\b.. old .*&Ok..,. •• 
uariol.- fW.d t,~c",an (1950) oOJUl\loloed IW e."erJaell.t 

vlVl .adter. auG rbizOfie. of cU.tte.reu\ ailSe. 'l'i.Uty foUoLd 1.Qe1"e 

va. JiG 81pUloat.\ 41tteru.oe .LD tJ*.ut, yle14 or $\ool,ing capa

ot'" dtAe " cllft.enoe .in 8. ot p1&nt..t.D& uwrtal. 
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~.. ~~ MJ U!l4ar (19t)1) ... por t.4td V.a '\ fov aoc\t1 014 

auuere p~"6 111. \he au\UIID "'_011 OI'op}4tC1 ~l. 8u11e&1. 

VAtm coapt:a.red \0 14e \Vo 1IOIltb.. old QI.l4 tb,r •• aontb old 

8..0&"'8 plan,.4 111 aouoon 8DcI a. 'CruItn _8011. '"* t, ~e bf.I.nCA •• 

"ere \4. _110.' jn tour _VI .14 au_va. !n8 n1e;b •• '" 1'1014 

and lars •• t. DWlber o1-~e ar.d t1lle .... pe.r ba&;l.oA vae it ..... 

'07 ~ 1101414 oU euok.e. Inla v •• bOW 1.r;.. til • ..,1." 

·bbullt
• Xu a.t1OUlel" Yarl." ' • .1'" •• ' '&n.. 8" of .\loiter 

414 ... 1. affeo1. 1.kle dara\lo1~t r1eld or t...e UMlMl" of Jl~. lu~(! 

tll~~r8. 

J*4U'dar 1U..4 d\i1il8aU .. \ 1 '16a) .~dl.d \he ;Jer1'o.ra&lJ.oe ot 

P~" l'alaed froa 'tt 2j aa;id ~ SllOJ:fUl8 old 8dk.,.. TAe.1 

did no1. obaene &:Iii,J a16n1f1oant 41tteenoe in ~ow~ and truJ.t. 

pl'04\lo\.t.oI;i of t:&.m:b"e cue \c \fie ditfer.L.a. 1n ilbre of plaut,-

J.no - , .... 1.1. 

".tl'lstl\ (1950) repor1.ed ~v\ t.Lle nwa~ 01' 8uc.;c;ere pro'" 

4waed de.lined ehar,~· 1:18 '\;ut epac.1.ng decre ••• a. .~8aovl1.1 ot 

.aok ..... as pee~v" 11.t.lIt.ead 01 aNol-de U4~a.fId 'la. iot.al IiWlbel" 

of sUCker. prodQoed per 9la~\. 

1ltum lilld laJWIldar (1956) reooa.lld .. b1 \e of rla1zom •• 

•• o~ wl1tn a1. 1~8.' o,ne well developed bW! tor produ.oJ.ng .ore 

~l.bsA.\. trOll A 81Jl41e vU"91J.\ .,1*'-1» t. ZAi •• 'au OiW.lllla cOl.lld De 



wic.::' fA reu c __ iMd vitA ad.quat.. &.rl""',atlo&l and ia~in6 

(.Ii..J:IM.. 1951). 
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uarJEer ~ 1 ~:;,9) .1'. pot""" a .. fit \boG of d 16f$~ nul pl~ \J..uei; 

ot Illl ."0 ..... vn8ll lttley had .... .wed 8 w'.l,,)1t of .o.re \.llan 

1. S 1u 31A JOeaOiled It n • .1<; • .b t. of 2-, t ,. f: \.r 1hi .l..o& 01' 'Wle 

olav leer an.ata~ and .zpo.~ \ile uaeall.r lo(U.~ te4 ofoAde 8ldJ 
of' 

OO'WV.in& tAN vi \b 8011 hel..i>" v.a. rtlii1d Vroa;,6cU~ 8&I.C.lte.re. ,.. 

A WO W4Mll routine of staCite!' reatO'f'al and ~ e.xpoa\oll"e produced 

SbOutw.mt.t pl&,t.\fJ troa " e1llg1. pU'1tIl1.. C..borne. (196,) 1'oW:l.d 

ti121, .""1.pp~ of IU.lcltert\ a' wo taol,,\&W J.fli.er,'<;,;l oowld pl"odl,lC8 

large JlUtIU' of 8~e.r •• 

/4.a04QlCo t 1 %1) :f.~ \aii 1. <j \0 '0 aacke.re oo\Lld be 

.O~~ in a ;;>e.r1od ot' 1411: •• aont.a." bJ' plAu~,1nt~ .",c*e,re "'.1&%1-

ill6 ., ~ tu~d .arUl.l.ne; ape !l1U'o&e.n BiloIAU be tippUH a'S. \':1. 

ft .... ot' '120 ,; •• ow.gq .~lpaat.e &lid .~JC:V. were \0 be nao"' 
Vft_ \be,. "1101141" a bel_ ~ of 2' t.o ')0 (;8. 

11. t\ \rial coWi\ic1.eci a' ~la1.om.111. tropiOtll rru11. 

';\ ••• if~on b 1,rt tlC)l'.. "fUl"ner \. 1 '1Qa) tol.md \4& \ 1.:1" forvard er •• 
troll \tle ~o.e 01' \08 oora ana vel1 .... lop.d ., •• 11'4 1.& •• 1'01'11 

01' .veer polnte vue \ue 1108' e.u'W.Dle ;.;lao4\lAr.;, ~'teI'lal to!" 

rupld •• 1'lpll~\1on. 

~~_aA !l .... (19TI) d ... lopa ... J"ag1d • .alttlplloa\1on 

'eonn1q""e tor QJ.8.1t" c."ual.~ wlUob. J.nolWlhtCl (1) plf>44 "'1u& Wse 

l"il1Ioae. 1u .,... tilled w1 ttl 11011 0&- """"10,,11" {J..o aUlae.). 
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.... cw1.rle; euJ.t.&ule eu • .,.. eel 91.al4'~ ~_ in lieU, D"'-l" •• ry 

or O~.t ".lad (2) fP'owW8 .lara- I"b1a .... .1u a nlMl1d1V otlMOV 

elld l"_"1n~ 8a&oite,.. \0 Oft ,laDt.ed 1n 1'1e14. DUr •• ..,. or oane. 

aottb of 'WI ••••• t.Aode vu. followed liT Vauap.1a.l. \1ng tro 

OOIUdl'o1al tJ,.elii Q .. ud .&l~ .. q._\ ."fter poduol.J.OI. t.nere. or 

\&len \wo .. t.bo4e. 1.&1. £11'.' va • .f~ He' and aoe\ )traot-l

oab1. tor a farmer. 'lbel were aole ~ pl"o<h,," ,.159 rb1coae6 

troa e1tJh teec orl&1Jlal 1'111&0."u,; wi \nJ.n • period of 8ix \een 

lUon\tl8. 



Af.atetiaLj d.nri Atethorl3 
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ttut mw .... .s.p\1cm. '- ...... u.. perto.t"UllOe of ololial 

proP111 •• trOll 41tf_ .. , ,i.U 'O\lp. aDd in rela\1Ob t.o al .. 

of au ...... ot O-BAlWa v .. Ofmd ...... J.ll t.a. De.,.,.,,",., o£ 

Peaolog, \;011 ... • t Hori1oul'ttY.re. Vel1anikli:41ft. Tt"loAtU 

4\&1"iai \M ,ear 19U1-o2. 

tao iIl ... t.1oa \101l8 vue 4_ .in n.l.lltH MD... Q1r&i 

t.ue otllUyaza ·Pa_8JJk04 .. ' v41.a i. OIl. of \be iapel"toan" 

_ero1al oalil ..... of , .... la. 

6tlGker. vva .. 1eoWd 1roII , .... , pliill'Wt .aiMeI ... a 

.n t.oon oro, 1D \be 1101"10\11 t.un Cou... ,..... \11. ao,.,aolG
alcml, ~ •• veU Ill. i'hi' etalLraoM.ra ot vtUOA vve r8OOl"4e4 

earl1.,.. Tue .,len\ orop .. "8.11 •• n\o_ "0$1 V.l'. ~OVJl 

WA4e.r ioWltora cal""".l aDd ...... ial pnoUo... rM ao1Aer 

pl.i4f;.\a vere 6P"O"ged ;l.n'\o four o1ft_e, bead on b\lllOb ",e1&b" 

••• 1'-::' "low. 

:6, • 5-1 q/DunOi1 

a, • u-10 q/buaOA 

a, • 11-', q/buDoh 

I. • '4-16 kII~ 



J'roa "011 ola ... _ta'a.,.... 0011 .... 8Ild pooled 

1Iogetbe.r ~.r t..iU1\ P.,\.loala.r elaa.. ·troa eaGb 01 ... 

t.ne euoPrll of ... age (~ _\be 01&0 vve ttW\bV 

gt'O"Ped aHOrd1D4 \0 veJ.&tl" 01 .uk .... e &1 ... ea liNt]. .... 

:;1 • 1-1.5 kg/lNf:&er 

~J2 • 2-2.5 &6/eaokw 

5, • '·'.5 kl/auoKer 
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111 mar \0 t.1.Ad \0. -1611' ot tnlOk.,.. tne p .... o ...... 

v.,.. excla4ed. ..,. VO.l"it.1.a6 OIl' t.aa OOITelat.1ou ooe£1'101811\ 

"ween &1r'tll a.».d val,*,' 01 """"8, .1~4t1Ga1i' ... l.ilo~ 
w •• O~ _"'e.A \OeM "",0. A .......... 1011 equ,1on oo.uA 

.. .,.1'1 .... ., If\ for vredJ.oUDc \be vetgA\ of 8,"*81' .Met em 

11.. S1r'\ll. 1\ vae ...... , • -1.969t:l+O.1164'x. (/,1\11 \Ill. 

equat.1on 1\ vue po •• ib1. 1,0 lchrat.lt)' .""Cer. of 'Ybrlou 

v.lgb.'t.e, GlOv1Dti t.be iJ,rtJl at eoll.al'. ltd .••• 'bod vae \lead 

tor \De •• 1.0 \1or, of ...... .-.lrl.s v.nder difterent "e1Oh' 

sro~" •• 'file peeu4oei.ea. 01 noker. ",er8 be.484 tmok t.o .. 

be1&bt 01 25 aa bet.,. plall$i1ac. 

'lb.. £1eld vae 'plo~ed 'Wic. .,..4 l ..... lled. i 1 ... of 

;0 x ~ x SO _ 81 •• vere 4u.& at, a epaou.a or 2.1, % ".1'a. 

Ttle .~.,.. vere plJJ..u.t.ed on '" .... 19Q1, ODe ve~Jt ut1.er 

1ak1Jl.t). 1.110 ,1\8. l'U1A yazd AlantIN at, t.ae .... M ot 1S q/p1\ 

(awvleull .... 1 ... of 0.4 per (;)en\ Jl1 VoC-. 0.3 1'.1' oeA'\ r,o, 





1 to 1.5 q ... ., 
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..... 0.2 pV _n' '20) ,.,.. c1ft1l •• _.1 ."Uoa'1-. 1Il 

fl441 t.loA. 25 kc:; ot ... leaf <_\rlea' ftll&e ot 0.96 , .. 0_\ 

nJ.vogen, 0.' per oen' .t'20, .... '.96 per .. , -'20) " .... alao 

ad'e4 ~ .. on ,1'. !h&.lae1. _aDal •• at, 1Ae nw of as .. V.I' 

pJ.' va. &1 .. "pill.t." ,,\ \be t.,ia. of ~lnn '.t.D6 .1n eaclt. p1" aa 

a p.ro",,1.t.l0 •• a~ aplAe' 1'4J.& •• v"'1le ant ap1Ud •• 

Pot V ..... .rWi va. cl~ at. \net n ... of I'd.Ile uVea/pleA, 

at. 'ortlU&il"l¥ 1nwnala trOll tbe tue' ve_ of ,l8aUlla 

QIl'11 1.b8 wok ... ~d ••• ~118h.4. Unlton e.u\\inl .,.,.. 

Uou and o.rop ~.IM.U' vue adopWd 't4ro~u' ..... ,.iDS 
pUlod. 

111"'"0 .... pl108pG,O.nl8 8bd pot.aaa1wa vue 89P11 .. 1D _. 

fol'll of urea, IMlPWpAo8pbaM &Il4 lA\&I'u\e of potoa •• ".,..\1-

"13 a\ \Ae ft1.8 ot 200 b }:l, 200 i '20, and 400 .. '20 ,.. 

plallt.. The ".~l.Uia'loue 01' 4en18 AiFlot.ll1AU-al Un1n.ral\r 

for UI"1ift\e6 1181l8.Jl •• vaft Uk8Il &1\ fi :'_1a tor fbiai "'_ 

do ••• 111 \be 80."Q. ot 3A'f nooauDdaUou tor l'tliDtM ""M8. 

All '\be fV\!ll ..... vere &;>';'111"'. 111 "'0 equl .pU\ dOHa, \be 

tu., ., ••• \ba at\U' plw:.'U.l1i abd tAe .. cOlA tOUl' __ a 

atWz' plan'&J.ag. t.ak1nti. ad1'fUl't.8s. of \be g'."OLIJoon aIM1 aOlUlOu 

Tne \rial va8 laid ou\ •• a 1 •• \or18l exper1ae&lt. 1n 

I'bndoalM4 blooll ••• ~ vi1A wel ................ aDA t1" 
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,. • .,1106\1... l.n •• oa vlo". tne .... we" to",," plan'. Jll. tAlo 

row. and iAe plan 1.e vue .paNd a 1:. 2.'" ill 2. 2. 1, ill. FrOll 

\b ••• rotar p).an"', \WO vere ~ark.d •• or.aM.t""n111cmal pl~\ •• 

rae lat'oul ,lan 01 ... Qv1llllen\ 18 11lu\ra\ed 1t~ 1'16. 1• 

U1~' 1 

B f3 12 

B1f:~, 

3282 

B,G, 

i>,5 1 

u.,i:2 

'1&. 1. lAy fIG' pl.w:L 

"1 ~;~~~SI~~~a,~, 5;62 lI,e, ~S2 ~~, a,1i2 lI.S, a25, 

"-1 Dr;, £)1131 1\.(;, ;;; ~ .' s a,s, ' f a.,t~1 u2[.2 .ti,t, 2 "")"" ~4 1 ~2'} 

-

.8, iI~S,r 1$. ~;r~;~,r,S 1 a,S1 ~f>, .82t 2 D, S2 a,5, 13 .. 6, 

- ._--
a~ L~4~~¥2 a,S

2 ~ 
,-- .~,,-

'\:' ~r ~48, 1)26 1 li.S, h S D,S, ~t., a,<' r.!2 ' ~, , 1 . >"'1 

rna __ ,- - 12fle\...... - 1&.'4 .' 
Spa.iDa - 2.', a 2.', • 



*I'll. eol1 of Vle •• per&.rr.nmtial area vae vel1 dra.i.Jle4 

•• 1'10 q(I 18",,11.10 ola,t 10M. t.t&e __ leal ona,rr.o\erie

'1 .. of .... eol1 ...... p.r ... \e4 1n ta .. l. 1. 

18 

Tn. 4. Willa ot \.b. .. "orologloal oilt .. l"9'8l,J.... tor 14. 

erGp,J.rl.I .... 011 er. &1"" 1n r.ppea&tu 1. :rile 4.111 aaxaUfll 

"''''\un 4u.rJ.r.i _. Gl"Op;i1~ pUlod t'~ .. iJ84 tlOll ~6.0 \. 

~.90c IW4 .... iDi ..... r,o. 21., \0 27.'·C. :tAe r8b6. of 

aax.\aUa Nl4 aSaS.-- "le\1" t'lwaJ.dlV va. rrea ,1.7 \0 ".7 

per oe.n\ and '2.09 \0 u6.S ltv Oq,. r.lJir18oU .... lt. 1'AO'. " ...... 

109 "1IW 4.,. '...r.iA$ _ • .,v'04 ot '96 el.,. wil1on. va. t.h.. 

t.ot.al dun\1= .f \be crop. The w'Yl. n,i.n1'fi;ll 1"."1'ft4 dur~ 

tAD p.1'10d v." '0)4.9 BU. Tne :laxl..- rt¥llr..til.ll van r ... 1ftd 

4ur 1Jli; the mon 10b ot J w;.e • 19;j 1. 

Lw·.lDit ~1a,ut.~ iU.A ~t. ~.\. ~.cr'J.oLllr \Aero va. 

bO hirdall and 'the wa'perti~. va. ooapU<i.i \1 •• 13 hlli1. 'Ibe 

.,8,.104 of oro, ..... bUat:w .. " \-.roa \0 ~) va.. a1 .. dU;P~ 

no' • .-u vh_ tAo .YU"a~. tilO&l-.tll¥ l"a.w.r$ll reo.tna "lie 

cmlt ..;1.21 M. 'Ill. hu..1't~ll reoelve4 <hu-1n6 Jur .. \0 fi;epwaQUt 

ill "'.'re-Meot.J.u& perlod va. 2)74.2 _. 

2!!I!m~ 

1. liIQ1tPjlOl,,-,uICAL CltAtUCTjJlfi 



To\al a1 \rope 

Elect"deal 
ftC (1, •• "'18 
oOll4.\lvl", ) 

Conwnt 
in 8011 (~~) 

0.01 

.w fir8J'-1 ex t.rae ttl 
\;aloro.~WJ J'Mn.4 
.o~b4opb$.Vhorl0 blue 
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oolow." ._\.nod (Jaok.cw, 19~) 

lu 1); .aVal e_oa1ua 
...... .,. ex\rao1.. tlMe 
PQoWUV10 (Jae&8Oil. 195U) 

,,2.5 eol1lwater ratiOI 
,,~ a p:l ... 1.er 

(;.1 rUlli.boa/_ ,.2.5 aolllvat.er ra~lOJ 
\18~ eloO\l"1041 GO&}
cl\lG\1v1 V bride-



ntabel" of 1.ne •• '.'101. lttJl&\b. l-atA of lMv., v14t.b 

of luiJiB. \0\81 lA .. t ..... &tld • __ ... ,.,.oth&o'U.e.1l. 1'h. 

I1cwpilololloa1 obaI'aoar& 1Ier. "",ded at. early "p,*'l •• 

pbaH, lat.. " •• \t1t1" P,Q,b •• ana a\ aboo\ini. adop\~ .... 

• e\bod asa.a," .., r~ and ~)ao (1~61). 

1.1. 'Pl_' Oharaow.r. 
1.1.1. H.1ti;bt. 

20 

Ih8 n-1Gb' 01 \be plau" v •• lIea.~ Uoa 1ft. Da" of 

14. ,........ \0 Vl. aul .f 14. "O~., 1M! and noor'" 

111 ca. 

1.1.2. G,1r1b 

<u,r\b 01" lone ,,"t,u1oo 1Aa va. ~ ••• ure4 a... 20 .. £1". \be 

groUlld 1 ... 1. 

1.1., .... bar of 1 ..... 

Full.1 ope.ued. tUllCt.1~;11 1 ...... p1" •• ent. f,it. .. oil eDev

Yl, 1.1o.n veH OOUAte4. 

1.1.4. l'~.u.o1e leuctA 

IAI4c'Yl of ille ,8'101e v •• ...."...4 'I''' t.n. p .. u.4 •• \ea 

1.0 14. baM of 1.no laaJ.na. 

1.1.5. lAm&1A of lu1JJa 

IiNI.I.n& lens tn va. .......... trOll 1 \a ... to lb.e 1.1". 



lAahlra vi. \l1 va ••••• ""'" at. "'e oroaoe., poUi\ in 

\no a1da1. "~1oa. 

1.1.1. To\al leaf area per plan, 

Tae lea! .,..a of ea. I .. \1oaa1 le.t "a. oalo\lla wei 

'ot tae tONtlla , .... at aHa • lAD&\b 1 ..... \A x 0.0) -.1" 

b.r. ~".,. (1 '}60) • ta. lea! ar.. of aU \he tunc t.lcwa1 

1 ..... 8\ t.b. U.e vae 1.aken \0 iet, \be toWll leal v •• pel" 

plfwt. 

1.1.~. I~a'1on of 14. orop 

21 

Twa maabV 01 dqa 1''l-08l planUll& '\0 ebOotlni u4 f.roa 

IUlOO'~ \0 a.t~.\ vere netted. Fr_ tit •••• 1Ae tow.l DUoiIlber 

of das- from plan \ing to ~.'\ va. ooa,."-•• 

1 • , • 9. th.aok_ pr04ao .ion 

llle AUber of 8&;lOtUS per ,*l.a.nt. va • .reoor4.c .. and 

vnltA t.ne.y "ere pr04,,\,;". dow.....,.., 110 __ ... wwe alJ.oved 

1.Wi.11 abOo1..l.ra&. A£\or' t.ae __ , ... of 1II.flore.oeuoe, OIl. 

euOkU" pv p~' v·ee .r.t.a~. 

1'he ~e were nRn'f)8 \e4 vlUt11 tA0l vere t\lllJ' d \u.N 

~,. Wioa 10ad bl th.. dJ._,pe~ .t ~lee em 140 t.ua..ve. 

~ t 1., vlWll \be l'Uie". wen .. .1'.... tall" (S J..aolWl., 1966}. 

The tou.ww obllU"'NUona v.,. .... on 'lAo DuDOh ••• 
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1.2.1. ~.1ib' of \be b~ob 

~i.1ih 1. of tn. tNntJb 1l1cludJ.D& \be ,.f1l.ltfele WI1. reoorde". 

~~Wl 01: ~l Wfll.~ •• a~c:l troa fAa golll1, ot' ."t.aon-

411_1. of tn. tut';\ ll~ \0 Wla\ of \Ut) la.' band. 

1.2.,. If_bel' or !WIlde 

jJl. nwJ.o.r of 1~8 per lMmoA va. reoo.rdad. 

1.2.4. I .. ~ of t1nt;ve 

Nsaabe.r of t'U~.rl;} in .a. ~ vaa "GOriS.d. 

1.2.':;. XuaQuo of .fJJ:~.1'. ger 1'lNld 

IhUllbV of t~or. 11, ea_ !l.~ vae .... oreed eA4 trOll 

t.n.1a \be averlEi,g_ ,...ber of l1.r.i6U"6 pel' ~t.4 vere COII,.,\ed. 

1.2.6. A •• ra,e veJ.&b,t of 8 baLi' 

wel&h" 01 .&0.:1 iUd on a UWlOA va • .recorded arIA lb. • 

•• ~w VB la. oalo\lla Wel. 

1.2.7. ,Ayuage V01gt11, 01 a f~'V 

!il. •• J.,d41e {illlg-'" 11. 1.:18 'Wlp row 01 \be ettcOl'.i4 A~"n4 

tn. 1.l1e .... 01 Un) ~ch.) va. Hl..,\ed a. 'f"i,. repre.e.n"-

\1.,. f1.ll6t;e,. (Go''''''e1o. .. !l U., 1364) fol" tJ.L4ial6 ou\ \he 

aftra&. we1&b te, g1r1.n ~tn4 ~1iil ot \Be t.l.lioVe. tae ve1&b' 

of 1418 "preeen\aU ... f~v va. reoorded •• t.il ........ ad. 

",e1gA' of • t.1n& ..... 



1.2.3. GJ.rtA and 1eD&tb of \be f.1rl.aV 

il1r\ll of \he t~1' vae •• a.~ at. \be a1d-port101l 

GIld tile 181l.gUt troa tn. ,oJa' ot a1.\8OU., \0 14. UP. 

"811l& A tiD. ta.reac1 and 8 _le. 

1 • .,. 'N1" OAarCOW .... 

Tile tN11.a oolleot.ec! trOll well rl,. O\mOiuta ve.re ueed 

to' t.alclrac t.ul\ oAUao\e.rfJ. 1'ilo al1441. trait. ~ \be top 

row ott.ne MOond ll8J:;.d vat" .. 1M '-4 •• \be r.greaen \B \1 ... 

• a.ple and ~,. followtD, OO •• r9Q\l~. were _ade. 

1.'.1. Pr~\ v.l~\ 

1'a. ve16tt" of \be .. leo ted tl'iol1' v.. %"800"'.. •• \be 

ayer... ve16h'" of • trul1. wiler.. "t. va. tw.l¥ r U •• 

1.,.2. Pal» we1&b' 

Floll, ve.l6A' of "'e _i_wet fr.-l1, va. ,.MOrtie. et\8r 

r_.J.ne; 'ue ,P4Ml. 

1.,.,. ~ •• l veLlb' 

PMl weiib' va., r.co.rd~ a!1Atr HaOY~ trca \he plllp. 

1.'.4. Pulp/,..l rat.io 

tll1e va. UTi ... , at. by (119141111 the pulp V4t1gbt of lntl 

•• 1eo\e4 f.rut. ~Jl\b , •• 1 ve~t,. 

23 



2.1.:tua11\a'lft ... 11a18 of tI't&1\a 

"llle trfd". ooll.ec\ed !rOIl vel1 r,," ~ •• vere aMd 

tor 'lull V &.D.all'8.t..a. ;';uplee v.. ktt~t.u .frOil a.em fruit, 

trota ~. POl"\10ll8 • ..-1c ..... ,. a,lddle IW4 bo\\oa JWti \be •• 

_pl •• we" ..a.-. pooltNl u4 ..... t.ed tn fl VN"~ tl1&4.". 

tzlgUoa'" ... pl •• 1'1"_ 1418 .,.,.. aNd tor 8la\l..1ala of 

41tt_.\ oona\l--.n\e •• 6.\.811_ be1ov. 

2.1.1. To\61 eolQ_18 ao11d. 

Tov.1 8Olubl_ eo114. wen toQl'ld out. by n ~)oOk.\ 

refrao\oae\ar an4 vere expr ••• ed AP p.rceu~~~. 

2.1.2. A.idl" 

24 

Dl.Wled wewl" vaa a44M t,o 10 t of 1Jle lII&oU'&'\ed 

_ple &lui ucla ",t.o &\ kI10Vn YOlue. All 311quo~ or \tle tll

Wred M1a "'1011 va. \1 \.ra "" .. aCt t. 0.1 t; e041wu L\1voX14. 

ua1D6 paenolpn'\llale.tn 88 148 J..n41oa\ol'. itl\.} IlQ1ci1\'r "' •• 

8:19ft8.ed .a pero8l.&\a.p of olv10 ao14 (t,.O.J;.~.f 1960). 

~.1.". ~;Ud~. - \Gulf ,..4t.lO.&.D1 ..... .llOI1 .... 6d"e~ .~. 

TM t.o1.al ~8. redue1Ac euaara {jilld l'lon-rM\le1Atj 

.qUtt of \be o .. plea "ve 4a~ •• ,er '\be Gle\h.od 

"8 ... 1bed oy 14. A.O.A.~. l1960). 

'10 • GOWJ1 fluanf,l\r 01 ~\e4 ,u.lp. €i .... 11 l~uan\l\f' 

of d1a\111." vawr v ... 844ed. tile 801,,\1on u!1.o1" t.I.'1oroUfPl 
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a1x1Jl4 W •• olar'lf1ed v1t.n Jl8Qt.J'al lea4 ... 'taw a&i4 deleacted 

vl14 8041 .. QulaM ar;.d 484. ~p\o If. lmoVIl yo1._. 'rae eo1",· 

1-1on v •• \1 VaWd apJ..w!,t. n aa1a\un of '.Al.J.r.i.&- A a.nd i 

eol,,'1eu uUac .eWV'l.- blue .aUle ""'1_\01'. TAe oo.u\en~ 

of HC1uo~ .~. vae exp.r •• N4 aa pero.\aese. 

lor .f'~1ng t,ile ~1.al 8tiipl"8, 1'1" .1 or concet.waiee 

b.1uoobl.-l0 a014 vve added \0 a kI'lOVn .,..,lIae of olarit1ed 

eolu.t.101l aud tn.e 00A'ttent. .,.. iceD" OftftUpt.. 7he 80181.1011 

vse \ben l1e,,"'811 •• 4 Dr ttddJ.lli Mdt_ bTdna1de rw4 \1 \r'8 \ad 

fl&a.lAat. a ...... 'kIH 01 F4t4l~·. A .. a *ow tl0.n~. 

JIoD-redLlOJllg .vpra va. 0-9Il,," Dr vcw~ out, \:1. 

d 11, ..... 8110. be tMe_ \o.e \Cial Q4 re4uoiDi au.p.r •• 

1hle va. 8.1"1"'1 .... 6 i .. \ b1' dlYU,wg \(1. \owl £t~e Vi"l 

'1""tll. 80141 V and 1.h18 vue ,rt;citOIled a •• Qea.~ or tJ"..al' 

quall,,_ 

ttle 413·... 0011 .. t.ed 0l.4 dlt 1'er-.' ;lw11. c.ilar~o\ere were 

8.Jl8l.rMd • a,vl.rtDs 'be 1eOAl11q .... aqceltWN\ b, S.d •• or 

aDd C~ (1967). 
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the ... a\llu 01 ... AUt_., .. ,.. ... of 1aft.'1pU .. 

AN '"_ .... __ -.. fou.wllla _'!oDe. 
1. Elfie! OJ' SUCI;i:iS 'dOli 15D7&\8T rUt:D adOO'S ABli rain 

SIZE 01 GsiO'W!H;iLdl .. Ut~S 

1.1. H.' .. 1.(.16II. 

Data ... 1M ... uiI"" .f ,laate ctviDi .... 11 w.---
'1ft ...... laM ........ '1 .. , ..... IID4 ., aboot..lac aN "..-

.... 111 ta. Tul. 2. 

Plaat.e niMd tJtoa .**_ •• f 41tt_., .1& •• NO ...... 

811D1tl ... , 41ft.,..... ill M1&ta' a' all _e .ta ..... of 1f'OV\a 

('aol. 2.). Plallu fro. _0 .... vel&l&l ... 1 \0 1.; q vue 

t • ..a \0 " ....... , ., aU "' ..... of sr_\b. Pleau 
d_' .... t.nll .. ...or. ve1t;b&DI 2 ... 2.5 lei wen ucl'_ 
ia "1"", 4"' ..... \u .... '-U .. pM ... tNt. at .... ,A»& -18 
.1ft ..... 1 ... 11_ otf an4 .., ". .... _ pU vl\A plea ... 

,..1 ... Ina , \0 ,.~ q .......... 

!)ate fub.181aed ill !at.1. , ... , .... , t.tt. airtA of P ...... 

... • , .1tt .. , ....... of _ow_ .... 41ft.,.., \na_., 
_biDa" ... _. 

WUle ."ok __ Ina 41tt.,.., .......... ,. '14 .. , 

Wlua .. \be aJ.rtll .f , ......... (-r.le Ja), \be .&alUal 



Table ~. I:;tteci of 8"cce,rr, trOt'l d1tf.l"e.n\ l1eld 51"0"1'. 
and 1AeJ..r 81... eli 1.:1& help t. of " .. \&40. \ea (Oil ) 

T, .. taon'. 1e.r18 "Se- La .... ... .-- At. aaoo1.1q 

co rnbt'"a hoYJ-S 
t.at! ..... pAs" t,aUft , ... 

~_""''''''~~'''''''''''''--''i. au f_ ,.. .... .. - '11 ........... ~....-..-..-..............-.......... -. 
_If_ ... _ ....... "" .......... ..,.,., 

. -J,""1 ,-1.0 "7.7 2".2 
~... t.~ 

";;1~2 51.0 161.6 2'4.6 

.1, 5, 6,.2 165.2 240.0 

B2f', 42.1 12,.0 22,.1 

:l2S2 56.2 154.0 2~.1 

~2f;, 64.4 161.6 2,6.9 

~tj :. 1."1 40.2 152., 2.,0.9 

i.~rj2 54.4- 161.9 2".1 

d}::':~J 64.3 169.2 24'.4 

D.~?l 40.' 14'.ti 24'.; 
,~. t/!. 

1..>4';2 5'1 .. ' ';2.2 252.6 
,t \":' 

.... '"' ~/7.2 110.& 25'.2 
~-'''I.-.~-""","---- 1 .- .......... ~ ...... -...-...~~ ......... ~ ............... .-...-.-----.., ....... ~ ... '" 

S.&ta ... 4.42 9.44 10.2~ -C.D {5~} Ii! jiS tiC' <" 
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II. 



~'al)l. 2&. t:;tt.o1. 01 8uCJCere t.roa dltt..-a\ 11.14 uoape ~ 
be ish , of g .. udoe"" , .. ) 

E&rl:! .... ce- La t.e wa.- A \ MOO'~ 
t,aUft "Mae \at1" pbau •• 

28 

--;#} ........ ..-.............. ,_.,.'_ .• _-_._-_._------_._---J d • . • ," r'" "' ..... ,_ .. _" .... ---- . ' . -
52.4 1~.9 ~; . ., 
54.2 14b.' 2'2.7 

;2.9 16'.1 24'.4 ;6., 155.6 2S0.4 

t:; ~ + . -
--'--'.~.~ .. ".....,--"-~ ....... -~--~~.....--.......-.-.."""""--. -''"- ..... --...... :-~,- .. ~ .... ~ ... --''''------ .. -

.......... _ ..... ~,~~.oIj-__ ... ,---..-.~_,_~_. _, ____ ._.,_~.,"'Il__~ . __ ._. __ ... ___ ....... _., _. _. __ _ 

:AI"lJ' .,...... lAa ... ft&e- A \ MOO t.~ 
\at.1" ~M" te\ln pboQ .. 

"9.2 

150.9 

16b.2 



lable ,. Efto,,", of IfUC&dre fl"oa d1ft ..... " ,,1814 001'"0"">. 
and 1be1.r elae OU tart g1r'Ul of p .. Wloat.ea (oa) 

!Hft~ •• tal 
co VVI b i rH~t,·".-1S 

lar l:i •• "e- La t.e "g8- A t f\i~OO 101116 
ta1.1vG pna •• ut-lye phase 
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, • • -___ ................. ~0tIIIiNIIt'~ __ .,._~ .......... 

J,S, '4 • .,j 
n1!~ 2 '·,;;;.9 
B ('< 

"" 
1..i. 'I 

J 2f;, 1:;'.0 

d2t: 2 1u.6 

.!l2~' 1).1 

a.,E1 1 ~.1 

~f? 1~/.b 

~f, 20.} 

a (' . 4~)1 1,.7 

a4e~ 1-J.6 

34t':i, 21.2 

4:;.' 

46.1 

4/.2 

42.'1 

44.9 

4'1.5 

4,.6 

4ti.9 

41.u 

42.2 

.'.4 
46.1 

2.1(; 
N~ 

62.4 

64.2 

64.6 

&1.4 

64.4 

64.6 

6'.4 

64.6 

64.' 

62.1 

64.7 

65.2 
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Tabl.)8. ~tt.o' of ...... 11'_ cU.1'tU'ell\ 11810 _o~. 
0¥4 ,U\ll of , ......... <oa> 

..,........' .... ,," ~,,"'" "" _____ • __ ... _ .. ____ • J .......... ". ... _____ UI'~_~ ___ " ___ _ 

it 1 

'7 
n., 
u 4 

f'.EII + -e.l (~) 
"fl ". 

k.r11 Wp- laM "Se· 
\81,1" pI18_ 'au.v. paa .. 

11.4 

17.1 

1"1.1 

1u.5 

O.4u 
Nf 

45.2 

45.0, 

46.u 

4'.9 

1.21 
14t 

6.,.7 

6'.5 

64.1 

64.0 

.... _____ ~. __ OO! _____ ~ ___ .... _.> .. 'f_ ...... , •• __ ""' ........ ___ .. • __ 'I .............. ·.~ _____ • __ _ 

on 
1_lJ1 • .,b. ~tt.o\ of et.KlKW e1 ..... gJ.r\n of p .. ...:s ...... {.> 
-----.-.--- ,- ,,~ ...... _ .... _ .. ___ , ... ~ __ • __ .~,.,"_.. I •• I ,.. , ____ ~WIf * ., •• 'III 

j~1t ft,e- law ... p- At. aAHt.1nC 
'\aU.. ))haH \a,\1ft 9baM 

~ _____ ~~.-: __ ... ct>' ____ .. _ .. _____ ._, ..... "'_. ________ ... _ ..... ... .r...... •• 

20.0 
-.......-.~_ ............ _ ............. ~~_~_ ...... ____ .10' • ___ •. ___ ........-. __ • ____ , __ _ 

C.D (~) 



.1M of .... v .bat_.oM ......... tA ., ,Ia" a'II'I""u, 
(fabl. ,,). llaa1e tfta ..... weip'lII 1 to 1.5 &. 

rHOI'd" ~ -'Id_ ,.a.r1h at. all \be .tas •• ol ,laa' __ tA. 

l' ... , ..... "" ... va ... al.u,tl0.' UU.,. ... 1c aU .... 

... we_ ,laa\a Ina .. en .f J .. 2.5 arc a.btl , \0 ,., q. 

1.,_ .... ..1
' 
'-Mel hlDl 

»a\a OIl ttl. t.o_l .. bel' ., tUHU..-l 1""8 , ... 

Jlaat a' .... .t.ou aM". of '""~ 111¥1 .... the 4itter_t. ,,"a"" 
... , __ !MU ...... ". ....... .ill Ta"1e 4. 
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BII:aoA are.,. 414 _" itltl_ t.ae _ ... 01 t11DOUoaal 

1..... rae _ur 81 ••• al .. 414 DO' MOW .., .1fpa.ltlOllll" .t,..,. • ... " 4urs.s ~ law .... \aU.. ..... lViIlI" 

late ftse .... "1 ........ ,lIwu Ina __ .a ve1&1liDC 1 to 1., Icc 

ebovec1 a'III&C1_'lI' lover leaf __ .. ,..... \0 1bOtte .f .... 

other "'0 f&N\lP.. ..... ~ \018 vae .. , ....... d_Jaa 
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4.6 (2.1) 

0.06, 
D 

, •• 

-.-. .. - 1J'q ___ •• _ •• ,j""(~~~_~ __ ",, __ tfT_ ...... A. _ ... _ b 
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'laDle 9&. Ut •• , of ___ a t .... cllft.,..., .r1e14 
.....,. G.Q ,,04'-lCUOIl .f ....... 

6_ • -
CD (~:;() 

4.9 (2.2) 

4.9 (2.2) 

4.9 (2.2) 

4.1 (2.2) 

0.056 

liS 
..................... ~-,-_______ ' _,~ ......... ~",.'I)II.III ..................... "" ..•• _., ... 11M F ........ I 

'14Pa&' •• iD pan,nt.tt.e ... repreaen\J>Z vanatorae4 
yah •• 

iable <ill. ut •• ", of ~.I" 81- _ prod\lOt.l0.n. 01 ........ 
• I •• , it -_,,_ ... __ _ 

________ • __________ ,_,_._,,_. ____ s ____ 

___________________ .~~~_, _________________ dJ ____ _ 

z , 
4.1 (2.01) 

5.fJ (2.4) 

4.1 (2.2) _., _ .. __ . _. ____ ._ .. _ ... ~~_.M_'_" , ..... , __ . _, __ , .............. ",...... b. ,_ 
£a + - 0.0')1 

________ ,._ .. W' .... __ t'l __ ...... _____ ... _,*_ ... _._. ___ ' __ 1 '_II _...,...... III _ 

p ........ .lA p_fQ.l.'t.WI ... "PHMl,\J"L vNUi.f01"aM 
ft •• 

46 
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l)af,a ...,.. .. , fA ............ jt.t,oaa, 41tfer..,. 

III ... ___ .1 __ a "",-.4 ., 1M plaaw Cia. \0 .ut .... 
nut. ........ t. .... J.DaU_. lew .. plea_ .... 4"'"" fna 

41f1 __ ' el" • ., ....... .. .. r pn&lo\1011 ... toud to 

... Maj •• !D ,lantre trOll .\10 ..... wlaMl\& f to 2.5 q ().a) 

eIJ4 alpS- in plaA .... leM tna ....... ftiIDUi , \0 1., .. 

(4.1). Iliialfloau, 41ft ...... 18 ... ,.."., ..... ,ro4.-

"1Il~. DO" .. 4 ... "' .. 1M ......... e ..... &rChl,. (tabl. 90). 

1.9. tmSla It fDl 

Data 1YnU... 1n Table 10 .."....t. \b.e auabV of 

• .,. t.r.- plaD.\.b'lC \0 abOot.UiI. 'I''' eaoot..lIi& \0 .bU'fte' d 

\o~ hnu.oa 01 on,. 
'r. tile Tabl. 1\ 1. ""'_1, ... , t.lle dan.\1oa of en, 

vu 80' Wluaoet4 ., \be v..1uJlt. ..... '1oU. HoweY ... 

• 1INtloaa\ 4m ....... va. DOUee4 111 .... chant.loa ., oro, 

Mwe& ,lea. der1 ..... trOll ...... 01 cUster.' elM 

(Taole '00). ilqUNa 4v&t.1011 va. \aka _ planu hi ... 

t.roa 1 t.o 1.5 q ___ ..... ("'.9 ctqa) &D4 au __ ... p~'" 
tHa , \0 '.5 q ... ve (,22 ..,.l. 

Tree .. , 1'eeOI't'l-.1 DO .i9i1tt.oea' .ft .. , OIl va ..... '1_ 

troa ,1an~ 14) ebo.\1»4. ~;o al.. •• ,lan'. tna -.. _ker. 

ot .1tl .... ' 1'1814 ,.roupe 414 110\ .ft., •• 4anUo» tOJ' 

.... 'iIlC. at ... plan'\a ......... Ina ....... • f 41It .. , 

81 ....... , _x~ 4.8\1_ t ... ,laDUDc \0 ... uaa .. 



Talll. 10. "feo", of .u ..... troa dUte",,' ,leU fP'0tIP8 
8Dti 'UleJl 81 .. OIl '" 'UI'1l\J.oa of orop 

_ •• _or ___ ,,..._.,," ___ ._. _____ •• _._. ____ , • ______ ._, _ .. ~..........-

l' 

tJ-Mtaeat,e 
Co rnb/l1tJ. t"()1U _M_. ____________ . __ ,_,_'_ ... _4 _________ .. _. ___ u _________ • ~~ _________ _ 

a,t, 
a,S2 

a,~:, 

211.2 
(16.6) 
240.9 

( 15.S) 
HO.6 

(14.6) 
2"'.4 

(16.5) 
241.5 

( 15.5) 
222.2 

(14.9) 
212.2 

(16.') 
2~.'j 

(15 • ., ) 
22,.1 

(14.9) 
216.1 

~.16.6) 

~g.9 
(1,.,) 
211.2 

(14.1) 

gu.6 
(9.9) 

102., 
(10.t) 

102.0 
(10.1) 

91.1.9 
(9.9) 
10).0 

(10.1) 
100.6 

(10.0) 
100.1 

(10.0) 
100.0 

(10.0) 
101.1 

(10.1) 

3u.5 
(9.9) 
101., 

{10.1} 
101.0 

(10.1' 

,75.a 
(19.4) ,.,.2 
"0.') 
'22.6 

(lv .O) 

'72.' {19.) 
'544.~ 

(1ti.5) 

'22.8 
(10.0) 

'72.' (19.') 
,'6.8 

"u.4) 
}24.2 

( 10.0) 

'75.2 
(19.4) 
)41.9 

(1U.') "B., 
(17.3) 

....... _....-....._.. •• r ............. __ ... __ • _. __ .. _ ..... ___ ...... _. _ ... _. __ • __ a: ..... _. __ .. _ .. .-. ••• _ ... _\Iol!oll', ____ _ 

tis. .. - 0.(170 

tIS 

0.016 
Itt 

________ •·. __ !lIIo::_. ___ ........................ ~ ..................... ,. ........... til .............. --...... ....... " •• ,. 
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Table 10.. itfe.,\ of ..... tHa dUt'e.reAt. l1elc1 gro.pa 
o.u "". 4 .... u.. of .... , 

- - • . .... - -. I t ••• I l' • r • 
UuMr .f ~. fJ"_ _e t.ro. ,lea'\-

ItaDob ,..,. Aasa t. ebOoUq to 1nS w ta.arn., ... ,- Jaan'ea' 
••• .... II I • , I U 

_oe 
I , .-II1II • ebi 

~1 245.6 100.~ ,41.2 
( 15.7) (10.1 (1".o) 

~ 2'5.2 1()O.6 )4'.' ( 15.7) (10.04) ( 1::.).6) 

a, 24'.0 '00.4 344.4 
( ".6) (10.0) (10.5) 

8 244.0 100.' ')4,.1 4 (".6) (10.0) (1u.,) 

CD (~) 
_. __ ... _ ..... __ . _ ... _ •. r ___ a_. ___ , _____ u_._. ____ ......, ............... _,.,....,. J ._ 

Tn '<t.~~~-.~";·._ ........... 4~ _ ,,_,, __ " .. ts: n~"'.·_._",· _ _"'_ ..... _ ..... ,_ .. _._. __ _ 

____ ._. _, ___ • _~ .. ~ .. _ •. ,_. __ •• _. _iJ ______ , ___ ._, ___ •• 

214.9 
(16.6) 

2)9.' 
{ 1!1.5) 
JIO.u 

(14.9) 

99.0 
(9.9) 
101.6 

(10.1) 

101.2 
(10.1) 

'1'.9 (19.') 
')41.6 

( US.s) 

'22.0 
(17.9) ___ • ____ ,_, __ ._. __ ................. .......-.-_._. I_' _,,_ .. _______ ._'_.1 ___ .. __ .rr 

_ I 'r _mt. 

0.,", 
0.019 

I •• ........... •• .. ..... . -
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• 
Uk_ Dt pl __ ,.... .. \0 1., .......... (11'4.9 ..,.) 

followed .., ,laa\a ."'1w1 ".. .... n "'i_aDI , _ 2.5 .. 

(",., ...,.) aa4 a •• ,_ .. ,1aa_ t.roa , to '.5 q -... 

(220.6 ''''.). 

'1h4t .tt •• , ., .... --., _'.\lea. va. DO' .1 ... t ..... ' 
OD _ • ..,.. In. ..... u.. ....... ,. IJaMklf. Ule ._ vi. 

)0. 

plallt.e .f .okWa ,... 4J.ttttna' ,leU .,..,.. ..w •• clUt.

.... , '"",. of ...... l' -- _Uoecl \bet. ple .... "1'" fftll 

........ velatdae 1 \0 1.' kI bM .1p1.tlMaU, .ortu ....... -

,~ tn. ebeo\.t.q \0 ..... , (99 481.) V1l1l.e ~ ••• t.vo 

ellov4t4 DO .1&D1t1ou'\ 4111 .... 1dMt (tal>le 10_). 

2. mZCf 01 lU(;lCtJ.U1. raOri LlnlZlllt YI1JJJ <mOlWS AlIi 'lHr..·IB 
Sl~1 OJ BUtlCU Ci;WiAC1:UW 

Da '\8 fQl>Jlllit.Ut4 J.n Table 11 abow '\bat i.tUlI"e v.. ao ala-

D.1t1oaD1. dift.,an_ .IA ..... veqtl\ ct .. \0 '\I""w __ • f:ia1-

larlt the plan'_ frtNa 41fh .... " ,ield •• ,. 8Il4 1b.e plaat. 

,a1M4 Ina auok ••• f &11ft ... , aiM 81 .. reeo.n 110 ....... 

Altice' 4Ut ..... _ "" ..... ve.l.&b'. 

The 1oI"ee ••• u veH DO' t • ....a t4 laflll ... v..e leDti\ll 

of ___ (Table "). s...,. ...... 41ft .. , 11814 PH" ... 

,laa\e 4.1 ... t.r_ 41It ... , ....... f ..... 81 .. vue _, 

t ... ... att .. , \tie lA.aCtA of ..... . 



Da t.a on 1.n. ;UUIIOft' of ~. n-oduoed per bW'!Ob \')1 

41ttee' "'e .. \nutll\. are i", ..... t.ed .In -rebl. '1. Tne,.. va. 

DO 81&n1flcaa\ .,f .. , d_ \0 wea1A-..t.a. 
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~o .1ID1tloan\ dlft.rar~o. v •• _10Yb 01 dilferan, 

'fi,l-eat.aeww 1D r •• geo,\ of wle;tl\ of n8lAa 1'J'o4\1"e4. Plan" 

trora 61ft8nll\ ,.1814 &l'0u.ptt fWd 41tt ..... ' 81 ••• of aQOk.,.. 

",ben ... 14 .... " •• p8l"8"13 alao enoved tila1, ".1&4\ of blU:;.4. 

va. not. J.ntlwenoe4 bt 1tb8 .. YlU'1abl. ••• 

Da'\a t~.4 1al t&418 11 tUlOV \ba1. 14e maaov of 

!iIlP.ra p.r04u.oed pu bwlCll ve. not, Wl.u.~ bJ' '\be vee~ 

_.1t8. :: la.n~ UOlIl c11ttertilt 1'1eU &1"0",8 and different. 

els" ... leen '-\180 d14 uo \ aflee,," 1.tle nwaber ot f.1..ngers. 

2.6. hi"' 91 ",.,., au: 9tDA 
I' 18 "1c1~" t.roa Ta"le 11 1Aa \ lA8 .waIIM!" ot t~. 

,ro4u ... 4 per ~ va. 110\ 1&.£l .... .no" 01 \4. \rea'Wlen14l. 

Plant_ trOll d1fteftll\ wnci1 81'0'"'.,. CIlIA ,,18&\\8 derl ... ed troa 

.v.ere of 4.U:i • .I'-'\ al ... "" .. \aken 1M1Ylduall¥ aleo 

ROWN GO 81CD1f1oent. ettee' on \be IWaHr ., '111&."'. prod" .... 

per ftMD4 (taole 11., 11.). 



_.1 __ .. ___ . _ .... _. ____ u ___ ~_I. ______ '_' ""·"~~""'-'''''''''''''--'·_,_·· _____ U._I ______ ._ .. _II'IIfO!'_ .. _______ .... __ . _____ . _ .. _Jo. _. ___ _ 

-.. -,....-.------.-..... -----------"~-.~ . ..-.. ... ,-.,......,...... ....... " .. ~---. --~-.<--.-,-........ __ .. _-_._-_._--
D,S, 
.8,82 
a,S, 
S,S, 
~S2 
~S, 

a,S, 
-,82 .,8, 
D4S, 
8.82 s.e, 

11.0 

10.6 
10.3 

".a 
11.9 

12.' 

".1 
11.6 

11.2 

54.' 
SO.d 
51., 

,'.1 
52., 
50.1 

51.6 
52.4 
SO.5 

5'.5 
;".8 
50.1 

11.5 ('.4) 

11.7 ".4) 
11.6 ('.4) 

11.9 ('.5) 
12.1 {'.5) 
11.6 ('.4) 

11.6 (.,.4) 
".1 ('.4) 
11.5 (,.4) 

11.8 ("$.4) 

11.1 ('.4) 
11.6 ('.4) 

1.2 
1.1 

1.2 

1.1 

1.0 

1.2 

1.1 
1.1 

1.2 

1.0 
1.1 

1.1 

114.6 ,1,.2) 15.0 t'.9) 14.0 
104.6 {".6) 15.6 {4.0) 15.4 
17~.9 (1'.4) 15.4 <'.9) 15.0 

ldci.O {13.ll 15.ti C4.0) 14.9 
102.0 (1,.,) 15.0 (,.9) 14.1 
119.1 (t'.4) 1~.2 ".9) 15.1 

ldO.S (1'.4) 1;.6 (4.0) '4.5 
172., (1,.1) 14.1 ".a) 1,.2 
119.6 (1'.4) 15.6 (4.0) 15.4 

10'.' t1'.5) 15.6 (4.0) 14.6 
192.0 (".7) '6.4 (4.1) 14.6 
166.6 (12.9) 14.4 (,.u) 14.9 

11., 
11.1 

11.5 

11.6 
11., 

".6 
11.1 

11.6 
11.~ 

11.2 
11 • ., 

11., 

62.9 
6O.b 
6,.1 

65.' 
67.0 
65.4 

62.n 
6.,.7 
67.9 

........-· ___ ,..,.......-' __ >·~~·_..<~ ... _I.,....:/I; , ________ . _________ • ______ ._ ........... __ ._ ..... _ •• _ ... _..,....."""., ..... ~ ____ • __ , _.t _ ••. _ •. - __________ a. 

S.fa • -
Cl) (~) 

0.61d 

if 

0.061 0.,,->1 0.068 

_.w __ ~ __ ._el_'_._, _______ . __________ ". __ . ___________________________ ~ _____ ~_. _____ ._.u __ . ______ ~._ ... ________________ _ 



......................... ~,.---"~< ... .,, ... ..... . . ........ "..,."...,.,.-..--, ........... ,.....,... . AS • A'"" W • ... - , .. 
Ill .... Wel_' of ~ IaMr ., w.J&Ia' ......... ~ ~I" of x.ctA G1.nil We1Cb' .... ,. ..... (q) .f baa •• or tlapn f ..... I1/ ..... 01 ., .f 

l1uua AU(a) tJ.Dae,r t1qer tt:r <-> (q) <ca> <-) 
..-.-....~ .. -".-..........-.-...................... -..--....-..,......"......-, ..... ~ ..... ,.... . ... -...... --.... ~ ............. -

a 1 11.6 52.1 11.6 ('.4) 1.2 179.4 ( ".4) 15.4 ('.9) 15.1 11.5 62.9 

~ 11.1 ;1.2 11.9 ('.4) 1.1 1b,.1 (1".5) 15.' ('.9) 14.9 1'.S 62.2 

a, 11.9 :',1 5 ,.. . 11.6 ('.4) 1.2 115.4 :,< 1,.,) 15.' ".9) 1S.0 11.5 65.9 
5. 11.2 ;1.u 11.7 (,.4) 1.1 100.4 (1}.4) 15.5 (.,.9) 14.1 11., 62.0 

............... -.. ~- .. -......--.....~ .. . .. , ...... f ... , .r ... . -' ....................... .. 
SEa • - O.47? 1.52 O.~9 o.os, 0.22 0.0'9 0.210 0.100 1.:j45 
CD (5;t ) sr- ."'. ~:: IS liS I<~ .. i Ntl H'> . ; ~ 3S 

..... ~--~~---~ -- I. 

__________ ._._ ... _. _._. __ . ________ • _. __________ .• _._,._'u_".. ___________ ""-__ .~_iil... 6 ................... 

We1ab' of l.teq\b _ .. 
bllDCtl (ita) of IMII10a of na.u4. 

<.> 
__________________ ....... ...-....-. ....................... ~~~~' __ ~ _____ ..... "' ..... ~_~\l"7 •• 1,.111_ ... ___ ·, •• , ... II - .... I ••• _ .. , .. , 

t':' 
")1 11.6 52.1 11.1 ('.4) 1.2 1cU.5 (1,.,) 15.5 ('.9) 
c 
t.

J2 11.4 52., 1,.a (,.4) 1.1 1cl2.6 (1,.S) 15.5 <'.9) 
tl! ." 11.4 50.5 11.6 ('.4) 1.1 116.2 (1,.,) 1;.2 ('.9) 

- . __ ....... . " . ...., .. ,.- ••• ,If' • III . . , ------.. ....-....-..-~ . .... ---------------------.. ----.---------....... ~--.. 
rx. ... 0.409 1."6 0."", - 0.046 0.191 0.0)4 O.lag 0.156 1.598 
(;,'1:; (5'~ ) NS Nf. E liS lif:, It Ir~ 5~ If 

..... , ..... . . ., .~ . .. - .. I_ . • p • I • . . .. , . .. ' ... - ..-.-... 
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Leait.ll of ti.DaVa VU &Jet, .l.Aflu .. _ iI1 &1JI ottA. 

VeaaanY undv e'ki.,. WIa4tJ1 '1 .... \8 tr .. 41ft ...... ' l1e14 

,"up. and 41ttu-.t. ........ a1 ... vve eonei •• red •• para \ell. 

\be». .lao \be .tt .. , of .... ...,..t.aal.e. w ..... no\ foUll4 81r 

nltlOG\. 

In. oo.b~4 ette.' of ~ gl"o\lpa ora' 8t •• of eu.okere 

vae at. e1piflou\. tb.. 1»dS. ... 1dul .tteo\ of \ne •• £80101'. 

v •• aleo no' .1an1flcan'\. 

'l"reat.laen1e had liO a1&Jl1t1oa..n\ -fteo\ em 1.:1. ",elp' of 

t1li&Ve. Same we.s \.!le .... v'ltA pl.a.n\e trOll d1t1'.l"ea' bwlGb 

gO\lp. ltll4 41ff.-. ... a.1 ... or WOke!" •• 

,. ~r'l t;CT OF SUC~;~U: Y,;'O.1Ii ";IJrl~'~EHt flj:;l.D Gj~OUPf ,.141., 
!,;{.f:IH f l~, •• 0N l'clUIT CJAi\ACTliaS 

,.. 
tNo&U'a 9l.al.~W4 no* ,. 14. IleU gou,p of ,annt... trOll wauoA 

\he _Ok.'. vere oot8.lne4l. 



table 12. Etl'ec\ of a ... .,. ,,_ dUteHllt. 11.14 61"CNPfJ tina 
\.heLl' al_ OIl .... fl'U.t. .... ottv • 

............... __ ~ .... ".·_, ... "_, __ ._* .. · __ .......... _ ..... __ ._F_' _ .. ________ -....................... _ II • 

?u.lp/p"1 
rt\f.10 

----------------------------------------------_.-----_. ---
a,f , 
u It' 
"1'~2 

318, 

a2$, 
»pt., 
~5, 

,5, 
a,82 
a,s, 
B,S, 
il,S, 
848, 

CD (~) 

~.1 46.0 1,.1 

'7.~ 44.9 12.9 

~5.1 4'.9 12.9 

'7.2 44.' 12.9 

5,.6 42.' 12.7 

51.7 4'.0 ".0 

60.2 41.2 ".~ 

61.2 41.1 1'.5 

59.6 46.7 '2.~ 

51.5 44.' 12.0 

57.9 44.4 ".6 

54.1 .,., 12.1 

'.5 .,.5 
')., 
'.4 ,., 
,.s 
'.6 
'.5 
'.7 
'.5 ,., 
'.5 

,,_, ...... UF'. _ ~,_,_ .. __ •• _______ ... _, __ 

,.,,6 2.906 0.44& 
If! HE N: 

0.102 
:w: 

_T_T ______________ ._. __ ,_. _______ ~ __ ._t~ __ ._ .. _____ ._,_, ___ ~. ___ . ______ . __ ___ 
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~,,- J • -- _.JIII .. ••• l • _t ~ 

-~ .. , .. 
a.moa P'OQP. h'u"'. hl, P •• l .r"ulp/p .. l 

ve!f" ve.t.P' W!r' ra1.1. 
ea (.> {, .. , .. .. I" 

fI_ 
'PII I 

( ______ ~_zt 
tu • - - .... ~ 

~, 57.2 ".0 ".0 '.4 
~ 56.2 .,.& 12.9 ,.4 
~ 60., 41.2 ".2 '.6 
..,. 56.5 44.1 ".0 ,.4 

" be "........--'_.-... __ ..,._. I •• , ...... r P .... , .. ...-..-................... '_ • ...--..... ....... 

sa. .. 1.926 1.619 0.256 O.10~ -CD ( 5:') .ar • If If; 
.. a II . -, , .. . .. . ... 

1 _ ................ .. -~ ....... I., M. .11" . .......... -_ ... ,,,.,..,_ . 
f~\1oJC""" al ••• "'td.\ Palp ;:> .. 1 Plll,/,..l 

V4t!f" -!f" "'1&1'41. raUo 
<. (a <a) ....... . - I .. 

'f:: 56.' ., .. '''.0 '5.' '"'1 

" 57.6 44.8 ".2 ,.4 "'2 
f: 5&.6 44.8 12.~ ,., ... , ... . .... ___ fd,q .... . L_",,,,~ s_ ,. - 1.660 1.4~ 0.224 0.091 

C.l) ( 5-"c\ ~. I If: !If"t In, r,fi 
.. I •• _____ ,. ~ .......... ---""'"'-- ..... 



taltl. 12. tne ireatAen'- cU ••• , .ar' WII a.t.ePUtloaa' W" 

tlueJlOe on 1Jle palp .,..lib' or Iru \II. 

Ill. ooab1ll8d .tteo' of ..... aro.ap. a.n4 8ld of 1NOk ..... 

vae DOl. 81p1f1o .. t v.&.\b nap .. ' t.o '\b. peel vel_' of 

tru.1u (Table 12). tAe 1.Dd1yUul etteo\ ot 14 ••• t8ot.ora 

v .. elao not. 81cn1tloan\ OIl 'l.tl. ,..1 "a1ib\ of fnl"'. 

(taDle 128. 12b). 

the \rea_e,r"M ve~e no' found \0 etteo\ t.ae pu..l.~/"'l 

"'10 of trul"8 (Teble 12). So 81ao _. pl1\llt.e de"lftd troa 

tit.!!e",.' yield orO"@1! t\hd aUOkere of d1tterc\ s1. did no\ 

1n!1t.l81r.Oe \lle plll,1 p.el I"U t10 of .t.ruJ.lra. 

Lnia ttU'Dl8Ae. 111 fable " _ov \!lai 1.lle o_b1.ne4 8:tteO\ 

ot 1 leU 11'0"". and el •• of 81lekV8 va. 1101. a1&UJ.f'.t.oa.n. on __ 

1.o'al 801"b1. ..114. of tJtu1\e. 

Ita 1». '\ne os .. of T.f:;.f: •• \be aold1" ot tr&&1\ va. 81 .. 

lDdepe.04en\ of \Be 8t£eo' ot ,"."en" •• 



_ ._ •• ______ ~ __ M~~ ____ __ 

--_._ .. ------__ • __ ....... 1 .. -----_-,_ .... _-------_. ___ • ______ _ 

______ ....... ___ • ____ , ______ * • ___ •• _. __ ._ .. _________ iJ',.~ ___ ffl ____ • ______ ... _ .. _____ ,_. 

81S, 
B1S

2 8,f, 
¥1 
"2S2 
825, 

~S, 
.,32 
-,a, 
8.8, 

.8.82 
B.S, 

26.6 
26.7 
26.7 

21.0 
26.9 
27.6 

26.9 
26.7 
26.5 

".2 
27.2 
21.0 

0.41 
0.46 
0.46 

0.46 
0.46 
0.47 

0.46 
0.46 
0.48 

0.48 
0.47 
0.46 

17.1 

11.' 
17.' 

11.2 
17.1 

17.' 

11.' 
11.2 
11.2 

17.1 

17.1 
11.1 

16.1 
11.0 
17.0 

16.1 
16., 
11.0 

11.0 
16.6 
16.9 

'6.7 
16., 
16.1 

0.4 
O.~ 

0 • ., 

0.5 
0.4 
0., 
0., 
0.4 

0.' 
0.4 
0.4 
0.4 

".u 
'7.' 
'1.9 ,.,.6 
.".8 
56.4 
,6.9 
)6.6 

".1 __ '.-. __ "' ____ . _________ . __ ............ ...-."''''"''-_. _. __ . _____ . ___ "'11_'._. __ , __ u _,'I!J!IIM"j __ , ________ _ 

fila • - 0.016 
CD (5';t) 

0.1'9 o.,~s 1.191 
'\l~' ,. ... '~ ..... ~-.......... ___ , __ ._ .... _. _._ .... ________ .. ,_~._. _.a ___ . ___ . ____ , ___ , ____ ._. _______ _ 



Table 1,a. Effect of suckers from different yield groups on fruit quality 

Bunch Total ActdiV Total Reducing Bon-reducing Sugar/acid 
soluble ( ) sugars (~) sugars (~) 8ugar (%) ratio groups solids {%} 

B, 26.7 0.47 17.2 16.9 0.3 37.4 

B2 27.2 0.47 17.2 16.8 0.4 '7.0 

a, 26.7 0.47 17.2 16.8 0.4- 37.' 

B. 27.1 0.47 17.1 16. r
( 0.4 37.1 

SErn :!:. 0.222 0.009 0.080 0.089 0.045 0.691 
CD (5%) BS IS liS NS liS IS 

Table 1,b. Effect of sucker size on fruit quality 

Sucker Total Acldl\r Total aeduo;, Bon-reduoing Sugar/acld 
801uble (~) 8ugar8(~) 8ugars ~) sugar (~) ratio slzes solld8 (%) 

S1 26.9 0.47 17.2 16.8 0.4 '7.1 

S2 26.9 0.47 17.2 16.8 0.4 '7.' 

S, 26.9 0.47 17.2 16.9 0.' '7.2 

S»n ± 0.192 0.008 0.069 0.077 0.0'9 0.598 

CD (5%) NS NS NS BS NS NS 

c.n 
r..o 



4.". It\!l. HB!£ 

Da\&· OIl \0 tal .~ of tJoal" .,.. pHMU"d 1r~ taol_ 1.,. 
Ine .. _i1dt4 .tt.ot, of bUJlGb sro.,. Na4 8t.1odJ' 81 ••• va. liO\ 

aJ.gi11'J.oan" on tAe to'tal IMlgQ' of tNJ.. t.. 

nea .. oilJ,g .apr of trv.1'" va. ao\ JAfl\iCt~d by d1tte

rent, trea_etl'\a. llfttNeeJl pl..aa'. fro. 41tt.en, b\mOb. &roup. 

N14 tr .. Hok .... of dlft ....... veJ.P\a DO .1gn.I.t1ow .. ' 41tf .... 

renee v •• ao1!oed. 

4.5. 1fl.rrtJ!!9' PC .MIl 
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va_ t\.lo.rlUet\e4 in i'able " above' \be 1, 1lle ...... a .. -.1.8, 
\be 0tm0b we~\ of 9aresl' plaA'. or 1lle 1nl'U.al elM of 

".1'. " •• 4 for ~l.an\ini 00\l14 .DOt, 1nt1taence tile l.o11-red..oini 

."'P" 0 t tl"u.S. '-. 

Ae .0141 V ~ w1.Bl .~ v.,.. 1u.fltleJ1oa4 tit v.a \aen\8. 

\he aupr ao14 ,""10 waa -'';''80 110' ette.weI ..., d1ttV8l11. \rea'" 

_.,\8 .a., .--41. 



==========--=---- ._-



Cl~l pro,a,~\1aD ae a Q-aaa of aall1,lt1n& •• 1ec1eC 

Y'ltI"ie\l •• 1. en 8g0 old ~a.Uoe eop," UiI a YU1.V of 

nort10tllt.u.ral ~op. 11lce J1~O {S~. 1~} •• apo\o 

'.at.r. 1976) and evple \~ee~ood, 197U). ~ i~ ~ oro~ 

wnion aDa Oft." .~Uftw4 wI .4o,~ "~M\1Y ••• \Uod of 

ilI'OPZg;aU~ (t;:1MOJ.oe. 1:;&G>. 'nl. 'fU"iA \1_ JJO\1084 wll.bln 

• o~l\1var oo~ld ~.~.tor. De aoraallr ."1sDed \0 eea.~lc 

(:loala1 vu"1at.l-. 1D ~. il&a be. reilOr;"d u. 
Red Bapa.ja (~~., 19Gb). Seleeu'OIl oJ: iAO\4er ,laat.. 
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1n olonalll' prol)ap t.e4 ~laIi \II .1M _ft... ilAport.anoe ih "141\1 

of \.fl. ;ioa.lble ftr!_ t101.£ due \0 8_("'10 .U 1.~ \1oluJ. ;AO wi"" 

plflD,t.. •• leot.lon UII Uee.}. vell _"'81 .. d 1l~ crop. l1ke o.t .. t.r~. 

(:lUlUm, aM lee.r. 1976), apple (78 .... 81 l~ Silo ...... , 1:}7u). 

poiaM (Harrill, 191u) fUJ.cI \0 .... ea14N:t.f, Ul e.rope l.J.ke -N160 

(f~. 1::160) ~.1.rA upo1.8 (!~1llt)a. 1;~iO). 

Tn. .\J.tti .•• "por~ in ~ 1ft.818 were t.8iten tiP wi t.n 

tne follovtDb two preoi .. oDJ .. '1 .... 

1) wne1rt'ler 1.:1. 11.14 ".,.j,e\1 __ UoM Htv_. P~lte 

it!! 1DberlW4 \0 1.ne f.l"O&ea1 •• uw vll.e'laV Vi.,.. 1 • 

• Gope tor .. l.eo1.loa .f .. 111M" pliw1.ll. 



.u) Wbet.bv tae .1_ of ....... u • ., ,re40111M:11t. 

1rlfl\lenOa on \.tla ,leU aDd clurfl\1cw of cJ"op. 

In order t.o l1nd .,," vbe\ber 8,"*~re l$eleo1.ed !rOIl 

plan18 tln10h ~lcNl4.c.'! \0 d1ft ...... , 11.14 61"0ll98 vo\.lld Oan!1 

oftr \hi. ett"o\ 1.0 t.no1r pro,eD1 •• f fA. :rirst. pHrt. of \.~e 

a\w1.r va.- OOLduc1.ed 1.u de1.611 .us_ 81olOk.,.. frota dUteriill't. 

11e14 11"0"".. 1.. va. 11;. 'ere. 'U.,i.;3 ~ 1lO't.e 1.l).fi to tJle ,ieU 

expl' ••• lor.. of \iut tlo'\!lv pl.a.ut. vae r;.o 1ud1oat.101l of 1\8 
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... &1 ,OWntlal 11eld. l.u Olb.e .. von.. 8w:tlter •• 1eo\lo.n tIflMd 

OIl tnuloh ",e1&Q to or \Be W'ft'loaa OI'Op -r no t. Nne .., ... -

tw. iHU"p... 111 • pla, .. ' 11k- 0..-, aLd •• paQ1f1.1l,y LL Vie 

O\ll "1'9'U • ?alqukodBh' • t'bl. v.~ aean 1.b& t. till_ \eYer 

"r1_"10118 vl11A1.Il 141a olo.wt 'klat. va. IlOUoed va. p.rObalJlT 

oonV1INte4 D.1 _T1rCWde.oul fADd o\bu taot.ora. 'fA. clJJu\1c 

lnflueno. 18 ."OD 1dlat. 1n oer1a1ll YUle1.! •• 1~ae pl~n\ Oilarae

wr aDd 11eldina • .,111\1 1- U'IOhasralT -1,".4 (fiaMoDde. 1·~b6). 

!l'l. Eaow. t.lu;1t WQ·,.lld bit- intlt.&enoe4 ~. b..au.m "eight. 

a16b'tt be ...u1aDl.tt eo11 t.rt.111" •• ,,"'81'" 81 •• or otD.er [80\01'. 

",11h1n a poP"l& 'ion l t':. •• O"& !l 11., , ')72). 'rile 0 b""~ t,lon8 

of S~. (19Gb) ~" ~'4.8p1\e 1.t •• enomou 8C1J11. of oul-

\1 .. ~ of • tq80H· .1..ll If.\41a oal.r .. .~ t.an 1. ooe Men 

reeorGed" ...... ....,..,. 

Toe tao\ "',.., ov1ain .... 1 ... 1 •• l1ke Ne.udran e~wa ft 

AlSn cleer •• of olCJ&l,fil YU'1at.1Oa (filaOIlda. 1966) .in convu.e' 



to a ~1.\! 11ce ·?alaT ...... ', .UC, ..... 'Ill. 1(0 •• 1011.1\1 

of _OIl_ '.U-. of' oloaal iDaMbl11" 1D. aU ... 1. ...... J.Jl 

Y&.r ltt '1.. ot beJ:&a1... teIJ.'lWe au.h .lJI.\raOloIlal Vll,.1G'loDe 

are no"1" ... lee1.,I,ou of .. tlav gltm,. -.t.cn' 11eU ",'ul 

"esultts. On 1.:1. o'Ul"- A8.lld JJl a ooapus1.J.ftl¥ '-Vible elol;;e 

lue '~1.1a.re.r.koden· tAt.", not. .."..,.. ~ parpo... lira""_ 
~.,. ta. ~ •• \ IU1l.fOl'll oal ...... 1 oGA41 t.lOlJlt ... ~ wa1lora 

.",Okera, '\he bWlCJb W1&At. JJl ·Pala,r8li.ko4G' 'Varie.. I'a1a 

reaaina .. pro.l .. 1iO .. 1ImteUp-.. on a »8181010&1_1 

bS&le. 1"ne 081181: \a&1. .%18'- vlt.b. ~t.l_8\ _._ !a.naere 
If" bL#er MaUJ 

\be'\. •• l.o~ .",.va troa b~ l1eU1D& olone. J.n 
j\. 

'?uialaModan' 40 •• fiO' .,?ear \0 be nUd. ~hl. lIeau. 

tJle"t, 1n oriel" '\0 1aI/lro'ft ttne ,1eld of f:w.n&.t.j~ ."'.).01&111 ill 

\ne ol.ll t1var • ?alatan&o'!l'll~ t raULlp.alu \lon 01' c\.t.l \ural atlt1 

lTifJ.W,.Wlal prac\1oee ae vall na eelecUo» of 8\1O&er8 18 .Cd"e 

iilPOl"tan\ tJUUl .. leo tlon of mo tA.~ plaL 1;.8 for ,nlOXU" ooUec-

\lon. 

In.. .tt" t of ei.. 01 8t.lU.,.. O~ t.i:Ut .aor~Qolo"lc.l 

ex~'1~ •• 81ol~t 11~ld1ni. &~111t..1 ~ ~p 4\U"~. \1~ 18 ,.,u ... 
• 0J'8 prOllO\ilWed .1n DNla.n~ (A •• o". 11 .... 1372). In \.1\ • • ,,1'8,,\ at.w.\v 1\ wall tottlid Wl4\ tn. al .. of ."o.lter bad ,.s1-

t!" 1ntlaenoe on "tI •• n.rJ,o ....... ",-\.1"1; 11k" nelst&' oj' \be 

pl.aJ~t. • • uta 01: p •• oAOIl\eil, l*pc\b of pett101 •• mabel" 01 

tWiOf,lol),Etl 1.a .... l1. ler~a of laaJ.lla. w1'1.1.\ 01' aa.we .,.. 
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1.0\81 left:! area. fn.. aOrpAolocleal e.p.re •• 1011 ill \ane of 

ElboW cm .... aot.e.r. nov.... we- -13 '-9-..". in JlA t.u..t-.. Th • 

• tteol. of tne 8U __ a1 •• va • ..,. ne\1oed d~1ng .no ear13 

.,.ge\8\1 .. pP" WAiGh \.0 eom. 48#" ext.endtHl \,0 tOe lat.e 

.. geM'1 •• pa .... well.. Toward. "'_ .hoo\~ .\ap \A. 

difte:nni.o •• l .. elled ott 1udloa\i1i6 \aft" 'ne 1n1 \1~:il ~ov\bt 

vh1~. be1.D& J.Ltllae.llCea DI "'. .\IOiter. eel.o1etl. .u i.\Jaa .... l.t 

\b.e 81M of at.lClt.. 414 not 1ntlu~ ,.1e14. 

f.4hah am4 ..... ar (19,0) "por~ 1481.-.'18 81M of 

pllwt.~ iUa\er1Bl ool.lld LOt. 1ntl.u4N108 1.be lieU .'''-'"1_ ..... 

1n t.he oulUYU ·PalqlWkodar.. t of w.maJJ.e. lA \Be pHMDt 

..... "I t.;, 0· .. ,. , 

rfi1eed trOll iMlOkere v.~~ dUtere:.1.l¥. v114 re.,.., '\0 

1be b.e18h1o of paeu.doawal. -ate i11gb'" T81_ wa reoOJ'd.ec1 

ill 't.h.e pllm\8 der1"ed trOil elAckore \I.l~ , \00 .,.5 it, .. 
10"'8.,\ be.1~ U. pltU:~ \e .t"a.i.eed trOll aucke ... e ve1p,1Jl6 1 \0 

1.; k.j;. '1'.0.8 PlQ.. de 'L",e re,,;;.l \ v1"W\ .reap •• to \to t.4. "J.r\4 
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of p •• wio ..... uleo. Turner (1 f)7d) "PO","" t.h&;, ll~ortta •• 1.1'4 

ve16ht, of pl;iUltUij£ t\iH\er.ial reill\iltet1 i..lI. l,uere& • .e srovt.h duriDa 

8nrl¥ .'Wi" •• of fVowt.n 1.U :J1-:::'Ij,t;, C~J.d1etl ~Zl1.ir.a.. In pJ.upple 

!UA ~ Itde. (1}1'; "ior\e4 ~i lw.el" ,~\.1..G6 IUl'\w1al 

re e~l""c 1.n .b.1per p l.a.n .... ". £40J"tUQ:;. (1 1,16) ~ 180 re POl" t.d 't..~a" 

pll<.Lt.. releed tl"ChI l,.tll"t,;;e 8.\.19. were 3QI'. "'1.001"0U8 1nl\lall¥ 

~ \110.. troa ... U alip8. i:Ml t. \J:l~ dl.ffeenoe 1t4 a1.. cU .• -

appeared vl1J11n • lear. ;:~lgtt.e' Lllant.. M4 large. t. AUIa"r of 



1 ..... v ...... pu' ... v,'" ).uP.' pla&l\J..Ds u\eJllal 1al 

pjaea,pl. ... O ••• l,ba 8D4 Y ••• OllOeu.. (1 '11) • 

VU7 iIlt.enet..t.Dcll. 1D 1M pa-... , .'...., it. va ........ 

Yet1 1b.e' •• '\be ___ 81" d ...... ed, t.Ae 4"'\loa ot oro, 

va. a.wad... J~ 41ft .... nc • • , 59.9 4a,.. va. M1ioJ.eMMW .. 

plD:l1t.e 1'&1" tr_ 1 \0 1.5 q H_ .. _ ... , Wt '.5 kC 

.GOJl ..... Op,...s.w and Got.ve1ob (19S4,) -a •• Mel 'tAa\ 

tA. 8&&8k_ .1 ...... 14 ue roa," ~ plan'tJai t.JAe ill ...... 

• 1D.O. 14. 81 .. ot 8,-"*U ilitl"'..... \be " .. \1oa. !..,. vera 

of o,J.a1on \ita, \Ct.. t.al'ttUtl\e ,14t14 aU \0\&1 4.a'U.fm, " .... 

DO' .tte.," e1ef;D1floaut.l¥ .., _cw .1M v .. p~' wo, 

a:n4 \vo ra\ooiUJ were oona14v..:l. b..,1 au« J ....... _ (1966) 

rwd CU"ftIlSIl (1912) aleo Hto'W ... , ,lea'" "1'" tna 

weer ."oar. we,. ear11er 11.UJac. la ' ....... "1 ..... l' 

v •• ,..,..... .., CtaadU !l U- (1914) 1Aa\ lU'"., ...... 1 .. 

,._.l_d ill .arll •• t t1ov-1.I1a (4'5.8 ..,.) ... _11 •• ' 

....... flow.,.., le., {4,j'.' 4.,.). 
The tlunt.J.oa freta Moo t.iAI \0 urn." wen a1.80 !a-

tl ...... aJ.a;D1tlO8Dt.l.r fIT \be 1a1 \1a1 .1- .t ..... iD ... 

...... t J.ItM.'l,.t.lolll!. rJ.a.:~t.e tr. "" lar ... ' ....... . 

(' to '3.' q) bad t.U:_ aeaJJaua c1 .... U. ,... .... ,.IIla '-

....... , &4 plan .... tna 8ft 1 lea , ...... tAe aiDl... 1a 

piDM"l. Ctaa4ba 11 al. (1914) 0: ........ tn., ...... _ .... • , 
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4&18 from flove.r~ 1.0 trLl1\ ... ""'lV vaa lov •• to W 1.l'lfl CH~8. 

of small •• t. plant..i..nt) aUIlt.erlal. jOl"'..au (1976) repol'\ed 11. 

p1neapple \.f.at. .. 11 ... lb. "elated oot.n !lov.l"~ ... 4 

tN11. .. kaI' 1 V • 

lil \..~. pre.ttn't .1n .... 8\~.\lo.na .\lett", prodi.lc\101l WfU' 

found \0 be t.iu, low •• t. 1I~ #tinnw troa _ok.,.. 'W/81ob1l4b 1 t.o 

1.5~. In 9ineapple, mOCOl"d1.ug 1.0 Noro'latl (1976) lal'~. ~ 

2."lwa el1p plr.t.1.8 produced more s11v. 1obaI~ tae _~ill e1.1p 

plan" •• 

~rll. pre ..... ' 8\\,u:11.8. n~,v. clear13 ab.OVll t.lla1. \l.U* .",oker 

~12e did Lot tutl~erlo. ~~ ult~Q\e yield o! ~u~t. "~oh 

cue,rnet.."fl or q\.&811\1 01' tl·u.llt. 0"poMe.1.aer ox~d Go\\t'e1ob 

{1'3)4) H90rt.ed \tUH. 1Jle ~i&. 01" ~.lw.&1.JJJ,g .Il1.M1.erltil 00 .. 14 
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affect \,be :field o1ll.1 1):/ af!eo1.1n6 \.nO tlower.u.a.:;.. 't.la.. r,Ocor(\-

1nt;; 1.0 t.JlfiiA Mall .",cxere ;; 1 tAO\.L~ ! loveroc 1n t.e ~V. be \ \81" 

grAd." of tNnQQ.,e. .JtAltl.~ and :~ \&tudal" (1'1 'd) twa 0 b •• .I"V8d thtt 1-

plfw1.~ an tar1s1 co ... ld uol, affec\ 'be 11.1d 8.lA 1.\WIoer of 

tvmdf' ~.r bwlwl. u.aItTi !a.a Ja&11'dar (1966) ,..port.eCl \n~t. 

1c1prove(} fJuncll ql18U,\y. :"(h.;or4~ to:ZZO\1& U.!!. (1972) 

l)lan\e fro:::. 8\4CI:8r ~l~.ft of 1 :}4. 161 t1L.o. "7 om ,U1 neJ..j;.il \ 

sled nearlJr \be sl..UQe bWJ.Ctl we16hi. In .vll.i.eav~J.. inJl a.n4 

,,ie. (1 )"1') repor\ed a.oyler tri.J.11..e w1 t.n llu\.,er v lan t.~ 

Ilt\ WI" 1al. iIor'.aan (1 '.11f) .{'oUlld 'he t. ~ .l1p .1.. could no i 



__ , ...... -110. (1917) N,..._ tIla' pl..oA\e t.roa 1arev 

plan\iala .. -.rial p.ro4i.ieM •• , qtaaUV tr ... l'- ill '.......,'1 •• 

AoooNiI'IIM H1D&b &r.it1 5.lD1tl (191;), ,.leU ~ _0-

4 .. 111' w1 \h 14. J.no,rM.. ia .. .lM .f __ .in ,..e, .. ' 
of p1r.lM"le. .Bali\U'l .... I! ti. (19ti1) "Jor_4 \AIl\ 

pl"o4uot.1Y1" o£l.t,e er., vae a.t. intl...... '" tab •• 1M of 

.u.odre .in \be ft.I'1." t,hv't _, ~U' (1962) lU4 .... 111 

piliU,p1e 1ba1, auJr.._ of t.m1tOl'll el .. (400 \0 450 c> .... 
tn. He' .11a14. o_pa.recl to hJ..pu aa4 low.,. 01 •• oaw,er! •• 

of au..ve. 

)".rea tIla .. Umte\J.&at.10J'iAt ... , U 01.., \fl., .. leo\1_ 

of atlOk •• 1Il ~ .... n .... ..". 0D.lI' I. "'u\iD& 1M 

~\iDc U.e &Let 1llle DO .tt .. , _ a. ,1.14. It not._ 

ve1 __ 2 \0 2.5 q or bOO" u. emo .. tNt oro, .. lie 

............ w11A1b • leer. £\edQO~ U.e 4 .... 'J.o.u. of \be GrOg 

'8 • , •• 1.0.1" \0 De l"e<*one4 ar.t4 VAd .. atWA 81141a\1 .. 1aI" .. ,. 

.1'" 1NOUJt ..... 14 be iinftr',H. SiaU-lI' 11 ur4.f .... 

.bane.UDa 18 jd iIlt.e.bded \aI11tOl'1l ...... eaoalAS M oao .... 
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If .... ,. ..... o£ oro, p,rodao'\1oD 1. \D. ...... ,laaUAa of au" 
"pea of ".,.a v ... l1 oe .,...te.raille 0" fA. ... of -.lrON ................ 





Ttle pre"l~1. 1b.ve.\lpUou vue oe.r:'.\.ed ou\ it. \he 

l)v,arlmen't. of £'0II010g,y t <- ou.. of ilC)ll"1.ioul1.ure. lex-ala 

A~l~iJ.l\v.l"~l Hnlv •. nalt.1, t.l'oa 19U1 \0 19,';;2 ~ 81,udy \l\e 

eitect. 01 auct;ers trom a.1ft8"':I' 1J.ele E~O\l'" 6lld the1r 

ft1ee on aorpnolocJ.oal Ct}f~;;Cwr.t 4 urs \101, of Ql'Op, r1el.d 

~ Q.Wl111.Y a t.t.rlbu1.ee 01.' ra.l..n.fN bebann. ';;&"8& (JAB arcu");l) 

• pala.rankoda;u' • 

1. lile .01" !'.tlol.oti1ca1 cnarse \Va dUtl' ~ u ... "". ~ \1 •• 

pM •• litH" 1nt~ • .noed 'or Vl. 1nl\1al 81z. of .~OkV. 

",ee4 1'01" plr,nt.1nth 

2. mtt (h.r~l.lQ.L o£ tafJ cro£) vae e14P41floMt.l¥ ~lt.ar.d tJy 

inc eile 01 alcJte::J"$. ~'len'. raiMd froa 8t.lOttUD v.~e. 

., to '.5 k6 reoo.rded \he :aJ.n1Dawa clu.rat,lGa4 for lla.rvo.\. 

,. 1he y1eld vo. taa'lL&4W"ed nei.1.uer b.r \4. ,ueu\ plf.L~f! 

from VA10ll tA. .-.&o1(er. Gao been .. leo \eo. nor bl' \be 

81 •• of 81.1"81"8 \l88d. 1:01: plal.,\.ir.It;. 

4. rile br.mCh O;Ud"8C~~ v1& •• l.ar.a1.b of ~w:um. nw:tber of 

l'Ulnde pel' 1)uncm. vel8h\ or zwnC, nwaber of f1.r48eI'8 at..d 

len~'4h, ,ai-a <\ud we16lll. ot !~er vere uo'tt 1cl'l'-lcwoed 

01 'W1e 'tor.a \ae.D. .... 
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5. trea1a4Nl'e did 110\ al •• ir1tlue.Do4t fruit velgbt, piilp 

"'. 19£1 1. , p .. l v-lib' fiJ14 fGl,/,..l ra"tti0. 

6 •.. ~llV a\'\r1btlWti 01 tnile like \0\&1 "labl- solida, 

aOld1\.1. \owl ~r •• rediilo1.ng .~. w..d eug!l.I"/ac14 

rat.l0 were not al\e.red '01 'ties of -:.be ,,",a1.iaenw.. 
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