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INTRODUCTION 



1 

ae .. ¥ (6n ..... a. _alllWI I..), a .,1ft ot 

t.roploal _1\ of 1:i .. ura BrU11, vaa ............ 4 t.o ID4ia 

1ft t.b8 81ateea\b -t.\aI7. 1\ Sa .... _t 'ha' ....... 

vaa •• 1s1w1l' IIlt.ro .... to tbJA .. tI7. -"'1J' tor 

ObeO.Idaa _11 eft.Soft. Bra, ~lI' ., 'Yirae ot 1_ 

bIrr4 ..... aa4 v14e a4ap~111". 1\ ... 01 .... 4 '.,..11 

.. _ lIIpIrMat _.I ... lal ON, _ *- .... t.-. .. , of 

... Jan1w 1a41a. DIe ....... lIII .f ... .n 18 _ 

.......... ' ..... ..,. "._ ..,,..,..., to .... " 1aIdl ,.. ..... 
a ...... ' Sa .. _, .. ~ .t .. eU1I1e __ 

.t 1_ ••• s., III t.be ..-14 .... , ..... t.bI 11» ...... 

It, Ie IaS.1, __ l\lowt ........... tat ('T.~). 
" pro_'" (21.0">, ......,... ... (12.~) ......... .. 

• 1t-I •• , 0· ...... ' .. 11 l..ltaU4 .s. ... " .......... , 
of \be pro .... _ .... ..., .Ie _ I ........ "" ..... .t.al 

Sa pala\. atdaloal. aa4 ........... ,... lad-tlT_ "..." 

apple, *1_ 1e preeUoallI' .... at. ,.. ... la Ia4la 

( ... " ill Goa) .a\a1U .... , 12 ,.. ... , .... ll1P 
.... , of "l,.la 0 (261.5 .,00 .> ........... . 
SW1ea haW abo,. ttla' 1\ ..... \111 .. " tel' \bII 



pro4UG'101l of .,\ dr.IIIU UU .... " apple ~aJ. ... 

811"'P and. otMr ,...4 __ Uii.e ~_ ....... , .\0. 
AlAoI'Io11o 4rlab 0_ &1.- ... __ .. , of .... " apple 

31I.loe. 

Ia41a J.e U. b1ge.' .xpo ..... f .... v ...... la 

1ft \Do wor14 Mr'" ... bad t.M ,.1,,1le. of oooap,lq 

a __ ,0118\10 11081'108 1a 'tM 8lIPPl1 .f ..... ¥ ..... 1 

pro4uots \111 NOU\lJ'. l1W oxport. 0' _ .. __ , tad 

oaebav .. 11 Uq1lJ.4 fa .... ow. 100 ..... of ....... 

1a ow- uport. Vade. 

~1I 18 &1'0- ...... 4.0 lakb bdt.ana ill b4la 

- __ 19'75-1' with ... ......:L pro4tloUoa • ..,. 1.1 laIda 

to .... of raw.u <Ar.a. 1919>. &:e.nla vi. le .. \baa 

30 pel' NIl' of \be .... (1,05,940 bIG ..... ). __ .t.e 

10 ....... 70 per oed (1,' .. 870 _\rio ...... ) of \lw 

.'al. ,".,\loa (Aaoa, 1m). BoW .. \be pro ........ 

lId_t.17 ill tM OO\VlV, Ja ......... , .. bIpon.4 

2 

1'IW""Il1l\a tor aearlt ,~ .f \be \Ot,a1 req\1J.reaaat.a. 

Ia .NOea' few., 1\ ............... _" 41ttloul.' 

\0 lItpor' rav--.\a bro. ot.bea' _vlee lie .... of lar,.. 

___ loal prooeaalag plan,. _, .. lit tAo .. GO_viea. 

!baNton, \bero 111 \lr1JlB' _. to inore ... 0_ ,. ........ , 



III .pl\8 of 1\'. Japer_ ••• Sa ..... 1e\l1~. 

!D4uvla1 ....... 1a1 ... .., of ow 00_"7 -

_" pen1cN1arJ., of Kcerala - U\u.. af, .... U. 1& paU 

., tAG &roWh ia \bI oultve 8a4 ....... at. of tAI.e 

3 

Oft,. A ...... of plaIR ,.. .. u.a. .... q,\Ul ... _wi\loa 

... Mow .u \be poor _"10 _ ..... f \be planUq 

_tvW ..... OOII.vl.w, .. \be lov ,1.148 • 

....... .......... ...... ........ uar1l' tbI'M 

....... INIoIt .Ia 1 .. Ja. Ja Jet. .. l.tal _lAI.\JoU t .. 

..-ra1 pftduu. pN1d.e_. au. 1a .... ' ftrlalaW\1 

sa tM ulaUq popala'_ &a ... ,.., 01 tM 41'''''a\ 

......... U.,.. nora:&. _. fNluac ____ re, .1s.
t 

tbe 

... _.,. tlowr11la ,.rio .......... u.. ot ala .. 

"-.-.1 flown ............ • , tftd.,_" aAapo II1l4 

apaolt1o ,...1" .f au ••• < .... 1979). Tho\&Ib 

........ la ..... ua oa __ ... la'-"'p of 80_ of 

\Ae abo... ._.\era aU ,leW b-. _. IB4e 111 tM 

fU\. - iIlt.e&'N"4 • ..., to liM •• , .. -.,or 
.......... awl_u.aa .. ... ,1814 la .... " haft _, 



4 

be_ IM4e .. t.. ,.. ... t. ."",sea weft ............ 

wl'Ul '&be ._~ .. t. ot U.autriDc __ ~, _ .. _\1_ 

ee wall as tloverlna .. 1rIl1\1ag ___ t.en 8Il4 \beJ.r 

,..1 .. t.1... bapor.... JD .... l.,lnc w t.M '111\1u-. 

l1e14 in ..... w. n..ae ...... vU1 Mlt ill tls1aC 

tr.bI ael.eoUoa orlt.erJ.a _4oa \be altO .. _ ........ 

a.n4 'there'D, inoN'" tAe pro .. "'.l" aa4 proclu.ot.loa of 

0 .... " J.a ,.,..la S\aW. 



REVIEW OF LITERATURE 



.... UaotaIb ........ _1 ........... oa 1M 

4Ute .... ' 01,,0 •• " .. avl.'-' to ,ie14 la .1Ibe" 
baW _, __ ........... 1a la41a .. tar, .-.u.. oa 

1801&'-4 prol4AtM el_ .... a ........... prot_U.ylt., 

haW ...... wried Oll\ ill .............. ,"'t.1o_ aD4 

otbft- .... U .. ,Jo... A _let ....... " .f tba YOI'k do_ 

.. tar •• tU ..... ,.. .. 18 ,..Ieb •• _10,,_ 
1. GaOWIB 7aANdia Of 21i tau .urD IOlA li~ ;:la.JIIP 

tilltB Iliad) 

Gal ..... t.a (1''') .WIM tAe gro"'h 

pro ..... of oaebetl ....... f ..,.1aa ..... troll 10 \0 

~ ,.... tbaJ .......... , Ule .. -.t.ac t.vica .. 

floral flubee, .1 \bell \eIIIIIMl or lateral SA 1M 

Utterea\ • ..staal 41NO\.s.u .... ~_ ..... ,10., 

all4 1'la4 ...... ___ \&1 _ 1eat .... tbaa .. 

oorreap0a41Jaa ........ ..., , ..... 

5 

D ..... '" (1958) .......... ., 'nee of ........ 1 .. 

la ........ 1IrMul ........... 1_. n. iaWDa1w 

tIboo1a SNV •• -.. .f ...... 25 to » - .. 
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t.be wJ.&. 8o_.f u.. .. lateral aoo. &lao \erId.IlaW 

Ja p .... lAe 111 \J;W - a.werlDl .. - .. N".'lDI -
_ .... v1b ,.., .... sl ........ 11-00 ....... -., 

appe ..... 10 Ua8..... Ia U. ene_i_ 'net tbe 

&boo' INv to • -.... .f 20 .. ~ - M4 'UIIIa reMl_4 

401' _,. A.. .....,.. 5 .. 8 ... low taae apex led 

\0 t\Ir\ber 8I'Owtb. H1jb ,le141a1 .... ba4 .,re \baa 

60 pa. oeat. la\e .. 1_ ~. waereaa Jev ,1e14an 11&4 
" 4' 

le •• tban 10 per ... 1.. SewIl\7 tiw ,... _, of \b. 

aboo'\a of \be laM_1 ... t.JpM "...... flo ..... _1 ... , 
12 per ... Sa eneft81_ 'J'Pee. 

Duo4aran al Al., (1965) "po.... \bat. 

1Dtlo ......... 1a eo ........ ,.."-4 ..... 1.)17 OIl 

&boOY ar1a1Di troll ~ or k\eral fN1\ ... of 

alaI4 ,,.pea Oft pU' .. _ povUl.. P.ra1' tIuAa .... 

borae 011 1Iboo\e .1t.ller .,..1_111 or lat.ar~ botb 

.,. .. \a'i __ tloral ,.na .... P8c fro- \be - ..... 

N8\&lt.1D& JA a1xe4 ,..101e.. !be J.a1\1a1 poV\b \ba' 

-'884 fro- tM ... "lac ..... r1 .. t.o aona1 

....... 'lft leaw.. *lo.b. ___ oller ... _11_ 

.. tile eneaes.a 1Nvtb. ... )0,. .\0 tlon1. ,.1.018. 
# 



INwtb Sa .................. 81 ...... aa4e 

taYo .. ~ 001141" ..... .., ... , ..... 'riIl ..... . 

.u..a' fIft"l _a.. fM ....... of &'NwUl of • 

aad • "81t.a"_ tluIl. ~ ... _.1 .... f1WIb ooula ... 
01 1 ..... &1 &bOO' __ lob .... ~,.4 800ft after \he .... 

OI'OP ba4 _""04. PloverJ.q.. \enl1Dal AIl4 .. 

Wllveraall1 preo .. de. .., UtA .pt.a\lW t1uh. 

MoMon. (1910) ... po ..... t.ba\ oaabev .... 

exb1bl\lq .,...,lI' an'" ,.."'4 oalr • ~le • 
.. eol .... ea44tM4 ... u .... _ld_ .ao_r1ac 

__ ".ll 1D .... vitb ..... , povlns bUl\. 

ChaIraY_t.b,J U .tl~J (1972) "lOr", \bat J.a 

0"", .,. .... '1 ... lIbOo\ll *iob ..". ....... J.a AprU - *' 
__ lope4 paalelea Sa ... , 92 per .. at. e_a 4VlIaC 

the MSt. tloverS..nc .... , .slAt \boae pro4laH4 t.a 

DeOeaber - J ... r, ,... .... , no..,... J.a a.\1.\ 10 ,.. 

oeat. aboOla onl1 1ft \he -- 78ar. 

Mtartb¥ d al., (1919) ...... u.aaW \be flo ..... 

.... t.our aU fNJ.'_' Sa ..... " .... tar t.a&iDa ... 

7 

-.It.a of »_ .......... put Vee at. 41trueU "'l.~s 



ani al'" .f ....... .1ftMa Mala, .............. 
of u.a' _ .,. ..... (10 • 15 • 150 ~\a) weN 

a'W1ed. O"rft.~ioM,...s.' ....... _bel' of .ale 

now!'a (1166.04) ...... 01 blaeaal no .... (61.99), 

1lGIIbIIr of tn.1 • • , (1 •. 40), ,... .. , ... • f bl8eaal 

flo..,.. (4.12), ,.,....... of fI-W., .... , • b1Mxu.al. 

8 

£10_,.. (4.51) aacl ___ ot ,..'oJAla (tlowrllla aboot.a) 

(4.55) ¥IN -a.. !bel' ba4 .. por .... 4 tJaat. Ul .. vae 

a1p.l.tloWR 00 .... 1&'_ lie ........ r of paa101ee .. 

ltUa~ flowra anA ., .. _ ..... of tal .. mal tlo_" 
anA ...... of fN1u .. ,. 

Seftral _'wtl •• __ .... __ r\8u. Oft .. 

relat.Soa.tD1, _, .. _ ..... _\1_ .......... ,1814 

ia "laUd orope liD _. 

IbM (1960) to ..... , fNl' bMr-1q 1a .aao 
.. olo .. ~ .. lat.tt4 \0. U. ..... srovVl. 

0,,,,,""" (1960) ......... 8111'11loM\ 

rel.t. ... __ l, ___ ..... abe _4 ,1814 Sa Badia 

aa4 Pair1 YW»t.1aa of H., •• 
Krl~l U M./(1961) repon1ng Oil tbe 

IN". swalee 1ft ...., ban toUll4 ..... , tUN .. JIO 
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1a~ 1eftl\b ... n.wrlq 1a ••• 80. The,. __ 

al.- to ... \bat, 1eat ... ,... ..... ,. 1eat 81_ aa4 la&t 

..... per Wll' -.. ... bJ.cblr III \be tlowvllla .... _ 

.. 00.,...4 .. \be ..... U ... lIbDou. 

1.,\1& ... a--, (1910) ... repor_. ~, \beN 

1. a 81l1l1tloaat, ... lat.Io .. 1 ... , __ \h8 \I'M eprea4 

aa4 ,1814 lJl -.go .,. .. D' •• r1. 

The 8la tlovwiq aa4 tru.1'1D& ........ 1'8 vA.IAtA 

baft a be&r!Dc .. ,.J.e14 .. tba f1owr1q ..... . 

,a'.a .f no .... pea" ......... \10, t .. \oN attee\lq 

poll.lAaU.a. tNi' __ '. f:N1, .... , 844 _, ..... \01'8. 

Po,... (1924) ""1"_4 Aacut - S.p.atler ae 

\he pea tlovar1Dg , .. 104 ill BruU. III Moaaablq_ l' 

was 1a 00 ........ ill tile PlaWppirwe 1\ wae 1r1 MaroA 

<0a1anc aa4 Luo. 19-,6). !1 .. (1956) ."ned tlhat at. 

Ana~ M4 ~O" OIl \be •• , ...... ,. peak tlo.rlllC 

.. 1a earl.J' A,..U. ~ .... , __ (1951) ftponea 



10 

\be.' 1& t.be "", .... , .1 lacsl.. a....uc la oaab.ev 

00 ...... _~ Sa ........ walAlb ....... 4.pte 

MaroA 111 1D41.t.'ual ...... , BapaUa o ...... , ...... ,. 

peak Qo1lJerlfts ,... .. .... a IdA J-.., _ alA Pelllraar, 

(~tb1. 1958). DJ .... U ",)(1965) ......... 

\ha\ 1Ift4er t.be ollM'» .... 1' ... ot _\\8nkJI:ara 

(lerala), no.r .. __ •••• lIl ..... v oo~_ 

t.M a144le ot a.' ......... yau •• , \W \be \tad of 

hbIN.W, tbe ....... __ lIItaa Oowblr - 10 ...... 

Aploa1 .... Oial'Mi (1917) "portH Ula' 111 

.;)1 ~1al."'" ill o.atNl ...... \be tloW8l"1t1g .... 104 

.. fro. Deeea"r __ MarcIIl ilia .. ,.. Sa J......,. -
,.~ aa4 III Malepesy, ~ .. pe_ peP104 ... in 

Maroh - Aprl1. la VU\ UlrMa alAe ... tlowerlag perl" 

__ fro- Deeellbar to Hw* vi. t.b .. peak. period 1D 

J....,. -,....,.. Ill .................. ft_ tlo_r-laC 

periods, 0_ frtoa s.p ........ to 10 ....... aacl 1.be ..... 

na.waibJ. (1958) .. ,...4 a _.lrclag 1af1ua_ 

of \e1Ipera'ki.N 011 povtb. tlo1llWlaa aatl frd:"_ Ja 

.... ,,_ , .... .tar (1971) ............... , ... ftr'iaUoa Ja 
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t.be a.wrl.ac .. _a Sa ..... " III Uttweat. 00_u-18. 
__ NlaM4 to 81\1 .... 

M-., .1' ... 0 .... ,.« _at. la o..-v \he llovva 

p1"'04wM4 "'11 18 • ,Mlole .... at.J., aal.e (Horacia, 

1941. A~'" .,.PI L, 1951, ...... g __ • 

1951, n---..d ... ,,,,.). 

PaYlt.b1Wl aM .. 1IIIIIwaa .... (1914) ......... 

Ud'Oe 41a\JM' ,.... Sa .. no ... opeaila& 1ft 0""" 
p8Alol.ea. 

1. Tbe fire' MIe .... vl. 19 \0 100 per .. , 

~ no..... 11. tba ..... pbIt .. vitA rdl to 60 

per oeat. -.1e t19van .. aU .. 20 ,.1' .. at. • ...,...41. 

flo ....... 111. .. _aI .ale pbe .. vl ~ an to 

6.1 par oem, .ale tle..... 1'.ba \Nee ...... ooulc1erQle 

.. laUoa ill \be ... ' •• f UtteNIl' pb._a. rAe 

__ 4anUoa of .ne ...... NOONtt4 .. 85.2 .,. 

ill vb1. \be darat.101l .t tu., -.le pta.... VIle 2.4 clap. 

11184 pl~ 69.4 • .,. ... _ .. .ale piau. " ..,e. 
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eoaVOllJ.ac J't.e14 ill O'ibb. Mo ..... (19.1) bile Nporte4 

tn." 90 - 99 ,.. ... , ot \be no",,.. 1a • .-J,01e ,... ., •• ina.. wb1l.e Reo _4 B_ (1951) .... !'ft. 1ibe 

peroeD ..... of .'\&aiDa'- no_" .., .. 96. "lIIr (1960) 

now4 tIla' \be ratrio of ., ......... perteo, flo ... 

vee 6 • 1 8Il4 oall' 10.2 per .. , of ... pert .. , no_n 
pncluM4 -\aN ~N1' •• D.., ..... U &.,(196') .. po .... 

_at. \be propor\1on of pert .... no ...... W m ... 
lov .. 0.45 per .. at w 24., per _, 111 4J.ttua\ ..... 

!be7 _4 &leo ........ _all ,..1\1 ... OOrNla\s.a 

be, ... tM ..... • f _111,..41\e Oewra ...s ,leU 

ot O ..... v ..... ft,. (1914 ~) to .... poaJ.U ... 

oorrela\loa _Mell lieU .. ,.....\ac8 of berMpbro41_ 

no .... la ..... v aDCl .,\I1._W tile b.1&b pero.t.a.aI 

of ale tlowre .. 0_ .f t.M " __ tor poor 71e14 

1ft...., VM •• 

TfalJt &1'14 MobM ftao (194') ... po,pya • h1tb 

poal\lw Nla\MMl'dp bI'veea \M ,.....t.ap of pem., 
fle.,. _4 tAe _bel' ot tnlu .... W ., .tvl" 

1a _. 3lnab (1954) NportM • ,..lU_ oo,"l-\Ma 

_, ... tbe ,....."- of .... 9 ..... 41t.e no.n au 
~ fl'qJ.t. .. , .til a..,. Slall_ ... 1a\Ia'llllp .. 

repor\e4 __ 31qb (1962) ... Slftab ,(1964). 



2.4 billa "".,1., a»,'R'Nta 

2.4.1 laM" If ao111.WII "D"'t .iIDJ. .""aut 
S\wIl .. Oil poU1rlat.J.oa h... 1a41oaw4 \bat, b1Itl 

propel't." of pert .. , no,.... 40 _, .. ' ,.UiDa ... 
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Wl4eruWNl ooa41'''' -.4 ... , " .. OM of tM .. ~ 

N .. U .tor POOl' trul,,,,, .Ia •• anew. v..4araa" Ala. 

(1966) ........ 4 ... , -all " - 11 per oea' of \be 

,.., .. , tlo,.... .. , tN.1\a .... f _le1l oDll' 6.4 per MIl' 
WN ovr1e4 to -\ur1'1_ BNaU:MMae;b pNOiae 1ate ... 'ioa 

abo .... , \be .... tor \M trop of tM ... , -lori', of 

.. .tee, flo ....... ao' krIolill 1\ .. "..._4 Ula' •• 
_~rl'l' of 410, pro"'" to .......... .., be .. \0 

laok of poll~\loft. nus i8 .... 4 oa \be hlsb 

proporu.a of fruJ. , ... , 01tt.&1_4 1tJ' hIua4 ,0111118'10 •• 

tNi''''' ... ~ ..... ~. Rao (1974 ) 
lIQgea.4 ... , poUlDa'_ ill • __ ... lna4eq __ 

.JMe be obt,aJ.ne4 55 ptr _, tnl ... , .., a.I 

po1l1l8Uoll ...... E'1mv_1l a •• (1916 .) 0"''''.'' 
.,)1., per _, trUt. ... , .. arUIlolal ........ U ... ,loa. 



Reo -.4 aa.aa (1951) repor .. d Vlat Vltt tlovere 

of ..... " o,.....s N' ... 9 A.M. 8Il4 2 p.'~. and \hat. 
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\lW .\8Idna\e flove,.. opae4 .... 11 .. Vlaa t.lw blM....:l 

no_n. AoeoNJ.a& t.e A~ ani 10,_ (1951), ... 

male flowr. o,...a _,._ 9 .. 11 A.!~. ~1le bu.a&al 

tlowere ope_tl 1Ie' __ 2 ... 4 'P.M. ... aa4 auea. 
(1951) 0 ...... \bat. * .'" 7 ,...IMel NO.pt.l .. oalJ' 

Oft ... ,., of _ .... 18. DUe ......... 1(1966) NJOrW 

tba, ."_ .. NOep\lft .... t.be ''''' _tore OpenJal 

anA _'laAe4 .. be • tor Ulo.\ ton, 81gb' b.otlftl 

a.ner _\baau at. leu' Sa _ flower,_ Aooor41Dg to 

!fonllllD04 (1966) _.\ ot __ a.vu. 0,. ... _t.vMft 

11 A.H. ana 12.-,0 P.M. !be .'ipa .. NOep"" .. 

.ooa .. t.btI nowera .penect. 

AnUlo1al poll .... u.a vital tbe ."3eo\ of 

.taoreaelq ...... , of tru.t.t.8 ....... '.4 Ollt, lD ..... N1 

otJlar eoo_1de oro,. aa4 • ..,.. ha ............... , ... . 

'" .... ral WrD,.8. 

"lam (1",) aa4 A1e_ .... (1952) haft 4eaor1bed 



1M .1bo ... of .. ala.a pol11aa'''' .pw4 ill cta .. 

("'""I ••• \1" .... >. TbI _\be ... earl_4 .. ,. \be 

to .... oouleU. ot .1 ..... ,lag ..:L • • t.raD4. 1a 

be ..... t • .a flowr olu\en. or ...... MO ... 

.. t.b04 a 4_'1ft. 4r7 poUea OR 00' .... M4 plaolq 

tbe ",toll .. ..teA Sa lie ..... __ ..... 01 teMle 

nove.... I'M ].a,t.er 48801'1" __ poUJaaUoa .. 
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beinc done w1tA. 'alent poUlaator ltJ" *1Ob dr, pollea 

18 b!oWl froa srowt4 leftl .... tile tnaMit 1"lovera. 

PurYJ.a (195') ,..por.A \bat, arU~101al polllaat.loft of 

\M 011 pala ..,.. 0 ..... 1.4 Oll' OIl lara- .. ale In 1'Ilewl-. 

Ma.lap. IIl4o ... 1"" BaleS- eo.. aacl ,...... Afrloa 

and obt.a1fte4 htgb 1tel". lie ...... 1 .... IN.Oh • 

poU1n.'loll e10b '1M 40_ 1a _ .. roMowcl IIwlOJl 

as a .aM ot aJ.41aa _t.va1 poUlnat.1oa ....... laW 

pollJ.r&a\1oa". L1pa ... (195.) ba8 • ..,lai,.4 v. •• ..,. 
of OOllVo1le4 po1l1na'loa &a _ .. , palaa ....... 1e4 

0"\ 1r1 0.,.1011 b7 _ ... of • a.J.ovw ill .1oh 'Ulo pou.. 
.. aiDa were 001180_ .... 1alow .. .. "- tteMle 

noven_ Oobae.l1 ale ) (1961) 1a .....s.vlq \be ... _ 

of pol11Da'loll .. adopi84 Ia .11 palaa reporM4 _at 

,.UJAaUoQ ... do .. '" 4utJ.ac _. ,.u.a 117 __ of 
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&Il atoau ... or .... _ tile .' ..... '10 ..... ,... Sb •• • ... ' 

(1965) reported a .ao. of ~'JAa aat.are1 

poU1Ilatloa 1Jl .... -' ... ,..,...., pelle. aralu _14 

1ft .. ,..1oa Sa aa &qQ8OWI aolu'loll of 8\1Oro_. 

!1o_rt. (1956) t'epor\e4 \bat _PI' .p....,. dlarlas 

noverlq ....... " poUlfta'loll la, .'vaot.1Dl 110.., ... 

III pa.. 

Rao an4 1Iae_ (1951) !"Gport.e4 wre_4 tNlt ... , 

1n .... v '" e ... ,1ns 1M treea 1A ~. vl ~ va"r a' 
1rlt.ena1. 01 aix 4..,.. S ... ~ (1958) ~.t.e4 ttuJ.\ ill 

."''''' ... ., be .. " \0 prroaot.e areatar polllnaUoa.. 

Tue OOO\1Nft08 of 8\rroq __ 4 n., ... a and o\lo.kf pollea 

gra.J.na of oaab8vellpbaaJM4 ..u lIlponaaoe of 1neeOt.8 

owr 1I1Ild .. poll1na\1Da ,,-IS". lJl a at,\147 ooa4u.oW4 

\0 tla4 0"\ 1be 1'01..- of --7 ...... 1a \be poll1J1atloa 

of .... " 1\ vee to1U&4 iba\ tiM opea pMlolae oarrleA 

4.61 per ... , of t.U perteot. l10were \0 Mt.u.f'lt, 

\Ihe .... M l' ~ olll¥ 0.3 ,.r ... , ill paalole • .,..N4 

vltA ... ...,..oof _t.a (AIIOa. 1918). 

1-'4vaa .. .Il~ (1966) "porMa tbat trul,-
.. 't.1nc in .eblv .. - .... 1'-\ after aboat. M". 4&7. 
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91albl4 aIaoft the ... u.a..,. Lar,. .. bel' of flown 

c1n,pea .tore \be ',..' ..... Thla vae at.vllMW 

\0 lMC of pollJ.aaUea _.t.1aI'a1 dft,. Sbe44.la& vee 

alao tCNDI to ooov d_laa \b. ..... 10_ ....... of 

4eft1o,...,_ lfo,tbwo4 (1966) ",01'_4 \bat. tJIe 

prodao'lo" ot Mnopbro41u flo"e:r. a.D4 tU .ffie ..... ' 

ot poll1aaUoil wre aeMl'llll7 INftloleln to .. ... 

op\iawI J'leUu. 8e alao 0 ___ 4 Vla\ W!bea \be 

lIsllo.Naoeaoee vaN __ 4 1rbe, ta1le4 to pro4\1 .. au ... 

lr1 \be .lIMl'lOe of banA pell1aat.ioa_ 

O..,ctararl ... a. J ( 1906) "por'" \bat. onJ..r .fDv 

t,o 01x per MIlt. of tile ........ 41ie tlo",... ware 

oerrie4 t.o -wrl\6. \be .... ,., .. t1o~r8 -1a& .... 

betore 01' anett t.rt.l118a'.... Tbo.. frtl1 \a .. lob. 

van .eel 414 80 at. ......... ..... of ""'elopaent.. 

rAe, toua4 \hal, \be ...... of frUt. .... ' per parUole 

va. al.l_ '17 hlgbe!' 1a t.Ae 0_ of • 're_ vi t,h h1",_ 

.. ...,..1.10 aa oo.pare4 W 'lb. .... vi t.b low .ex ..... \10. 

Bo.wr Ule 41thN" ".. not. ~ retlHM4 lJl \be 

1&1t.1 __ ftWIMl' of tN1t.e ,.. ,..lola .... ie4 .. _bPi',. 
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t.be Jawa.l\7 of dro, .. h .... .I.o.' .fore tM t.ra1te 

., ... .1 ... a laacUlot ,_. Ionla_o4 (1966) at.\rltMlM4 

fr&1'&-4rop 1ft ..... " 4v!lle u:. "'11' ..... of 

4fte1o,-Jlt, 10 pbJaloloa1M.1......... TJa.ara\A1 (1971) 

Nport.e4 55 per oeat. fraJ., ...... at. \be ............ ... 

.. 22 per _, a\ \he .pa ... ,- ease. ,PlllaJ. ea4 

PUla!. (1915) report.ecl ... , .... 44111& (BON \ll.a 40 

per .. to) a' '_t.ard' Rap, 20 ,... 0'-" a.\ 'pta_,,
.... en4 20 tell oot. a' 1&..- ...... '.rhe1 f'l.&rtb ... 

obaerre4 trba\ la ••• , a'UOk a1fJO plapd 8ft lItportan\ 

rele ill t.a .... trvJ.t.-dftp, .,... fro- pb.ploloc1oal _a. 
Ia.Ut &ad Rao (1M') .......... , tM tin, "- we. an.r 11\11' ... , __ tile •• , ll1JOr1an' 

,.J.04 tn. tbe po1a' ot ftev .f t.raJ.t. ... 4dlac 111. .ft.. SlnCb (1960) • .ale4 \118 ..... , of £1"\l1' Arep 

III ... ftrleU .. - h .... l _4 LMara. Prul\-4ro, 

per ,.a1Ole .,...J.a4 fro. 95.49 to 91.6 per h,.\ aa4 

98.1 to 99.08 1r1 \be , .... let.le. N.,..\l .... 13. l'rvJ.' 

ahe4dlaa vaa he..,- 4ur1ac .. tiNt. thNe ...... of 

1'N.1, .... , .. 0011' ..... 4 upto '1M fI.ftb -u. The drop 

ot .-1.1 tN.1 .. up'" 0.5 _ .. __ 1M' ... D8aItePl 

... .... .. .,to 1 _ vaa .qualll be., Sa liaqI'a. 
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Srl ...... (1961) .... r.1e4 tbNe .... of 

fNJ.'-4ro, lIl-ao ... I .... ' ooov.t.Qg 18 'Ule tln, 

tbrM VMU after fnai'",t.. -7 _ .Il., ( 196') 

augpet.fl4 U1&'- \beN ,... .t.roaa "M~ 41ft. .... 

ill ... la\lon 10 trW.t.-4rop ill .a .. _ 

Obadba and~j1a&b (1964 a) NpOrt.e4 \hat. t.bII rat.e 

of tNlt.-4rop SA .... __ ..., 1l1Bb 1a t._ 1alUal 

.\ape ot tN.1\.po\l\b wbeA \be 4rfe1o,.", w.e 'f8rJ 

rapid. n. rat.e ot 4ro, tell sra4\U&ll.1 .. 1M tNl_ 

,.. ... 4 • auDat-aat,J.a1 al .. aa4 al,a)a, ..... 4 ooaple\e17 

when tM fJIulu bad ,.._.4 .... \1' 90 .. 95 per MIl' 
le~ _4 bNe.4U1. 0l\a4b.a .. SlD&h (1964 1t) 0 ....... 

\h&' ...... 1 .. , orop 10_ •• vet ....... 4 -7 \M MflJ 

clNp aid onl.f 1011\arl tN.!,. teU ..nerwarda. %hen 

vee 11t.Ue ditterenoe In lrbI raw of fftll\ drop be, ... 

10 an4 20 .,ear old u-e.a. n. drop dwlag da7 bourG 

vu uarl,- do"l;la \ha.t. durtnc alSb' Dova. 

Considerable vU"la\loa III au' eiae _4 we1&b' 

vaa obHrVe4 b'y "1or\hvooc1 (1966) Sa a popw.at..ion of 

128 tbrM-l~ar old t.r~... &0 aleo 0 ....... 4 1iha\ ~ 



*1'* pI'04QM4 a l.aq8 ...... of au ba4 8all ._ 

aMal"-ble tor •• .." \NM ...... (1966) on.net 

tAa' _.., ,leUl .. I.NM ........ llb17 to be .. 

..... as.4 _,. (120 - 1'" .. --AI> _4 haftCt • 

..u. 81_4 _\8 ..,ta14 ... pretarN4 1ft _looUoa. 
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MATERIALS AND METHODS 



1'bue .Wllee .... ...,., .. out •• fl ... 1fI" old 

oaa.bev w..a plaat.e4 in. 19'1' at. ae .". 0..,... of t.l1e 

larala Aariaw.'NNl l1Il1ft ... lt.,. AU tbe vee. SaolwSe4 

Ja the at.wl1 •• wre NOel.Sac as.t"OI'll • .,-181 ... 

oult.\lr81 t.na .... "t.a • ... u. • .. pl., pro,",.t..oa 

_aeu.rea t.o oollvol \be -.1Or ,..\8 _4 41ee .. _ of 

\be o,rop. The _a\ber ........ ) ooatl's.o. ware 

_l'O or leu aorMl aur .... \be ,...104 .f at.uq tN. 

ft'oftallJlr 1918 to AprU 1919. 
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RepN .. IlM\l". _plea WN \akeft tor 4l'terea~ 

.tiWll... Tbe following laft.\.I.a&'loM were oarr184 0"'\ • 

... ,uaa t.be prooeclve. JAda. .. W ........ ~ 1M 41ttena\ 

1 .... 

'I'M -.sa '.\01". _'M. _\lt1_," t.o 1be lle14 

Sa 0""" ., be ...,.. ..... '- - ......... _~ 

(1) VeSt""l- on ........ (2) no.r.IA, Mil fn1t.1Aa 

ob. .... '-N. 

!be .a1Jl ..... 'lft .--.... ooftt.r1"'Jac .. 

tale 71el4 aft. 



1.1 ,... ,...,......, ftow.N4 ... ..-flo ..... 
..... ia .... , __ 01 ....... _" .. 

1.2 OrovUl ,.... ... of ... vee .. ,.._'-4 .... 
bel.' an4 .pN84. 

l.la4er tlo"-1aa eel fn.lUq ..... \era. ae 

MIA f.ton .avl""" ... ,S.14 .. . 

2.2 !be proport,Joa of ...... ..:1. a. ...... 

2., ... tors attaoUq JOJ,l ... ,s.oa. 

1. f6QiifAXIYi,\ OUAaAOt~ OOltBlBUtIIO to !li:J.O 
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1.1 la_aiM or aa. •• n' "a-At ... ...,. .. 
_11 .... ( as ........ 

Twa" .... were .. 1M ... betere flow ..... 

........ .. 4 .. "'* .f , ......... tow • ..,lu 

of halt _'" ............ arIIDI4 oa ,.. .1 •• of .. 

.... -1D£ ... de. tn.. All .......... Ia \be 

......... WN _..... An.. a.,..-\N4 ~ .. 1lt •• 



\be __ ... f no ....... _~ ... 1,8 _" 

eowa\e4 ... ......... !be pnpenloa of 1M. WN 

... _4 011\. tM \OW _ .... .at ..... ' of _'a 
Aar'Ne ... 4 fro. e ... ..,la, .. a1eo Ifta t.be .. 18 

.... waN NGOr4e4. 

1.2 An"'" __ va ot ,.. ... at ."ir 
nldJl,w." SA ,leY 

....... 3pNa4 of __ ..... oa1..:IAt.e4 "1 \be 

te.nu1a nz.2 ..... 'I" 1e .......... of ..... til of 
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1M.... BatU. .... of 1M ... ".. toat ... , .., • __ _ 

..... _'- apN84 III. _ .. til ..... a4 _, .... , UI'eo,M • 

.. ... wrk!q OU' \be __ • 

Tae l.Irlear ......... .Ioa 1 ••• f ,tala (Y). OIl 

,.... ... of tlo,..u ...... per ai, .... • t \rae 

-'7 (.t,>. Vee .,... .. (X2) ... 1M .... ' <x,>. WN 

eal,eQlaM". n. 1 __ .. 1'N1a\" _ffleJaau (.) .f 

I'1eJ4 \11th the alIo. \brM ....... U_ ...... \er ..... 

oaloa1 ••• - .... -l.r. the .s.ua.e- or 'Ule_ 

....... 1&, ...... tf1ola'_ ... teeMa viva \be _lp of 

S""le'leal TulM (PI.aber .. 'l •••• 196". 



at x., - y • .al'Up:M ......... eq.' ............. 
Oll'. The P .. ,W " ...... loa ... ttl01 .. , • ..... _st.e4 

tor at_1ftoBIIM, -lac ~ S-"".' •• ,' w." .. 
..... 4 .". ' ..... or ... 00eaIafta (1961). 1'be 

.\aII4W4SMa ,..\1&1 re ..... loa ooeftlela ....... 

oalOt.W&te' ........ ., "laU ... ..vi-.,1oft of tba 

abo .. ~ .... OD .rleU ...... peacla., of 1M 1lll1\a 

of ........... ,. GootM_ 01 alU,le " ..... .Ioa 

.qat-JoDl .. ,.. "."'d b.Y -" ... ,_ 

2. JIaOWi:U!fG u.u pnUIIlnG CJU.BAOfbilJ ;lonl~\l.aaIlNG TO 

Yl~ 

the .. tal Ill ...... of ~ aM ...... XWIl flowra 

_Sab .,.... 4v1D6 ... WINk INa \be __ n .... ' 
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\0 oollp1e'ioa of flowr1a8 wan ..... o.t. .. \be 

,.,un or opeaJ.na of t.ba .ale -' ltlMaaJ. !lowel'a 

4uria& '&be •• 'iN tloverlalperlo4 .. alAe _rU4 eQ'. 

Th1a _ ... to t11l4 0\1' a. tit,..., ,.-.- -11 
tbe .ale pM.. 8ftd aixe4 ,.. .. 01 no ... peallla 1a 

......... MIl \8811" "1&\.1.0 ........... t.n.1t. __ t ani .,lel4. 
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2.2 "''''''111' "_.1 a..a 
!8a ,..s..le .... _1 __ 4 at ........ , .... 

• to .... 00 __ ' .t Go .... ,...a •• a ... of 

~ ......... " ............. __ r of ale ea4 

b1eeawal. n.over. til., .,... ...... ., .,.. ........ 4 • 

.. ..,14 ...... '108 ., ...... novara .. \be tlova1'1a, 

acmwte4. The ~41. flo ... .,. ,."'1M4 J.Jl 

orAw W • .., _. ex\lla\ of tn.I.t_" fN.l\-4rop .... 

1Ilu.-_ ....... of au ....... -.4. 

10 •• \laM UtI ........... f ..... .aa1 tloVilft 

""Iaa .. U1Da ..... er ....... 00841'.1088, t1ne.a 
pealolea ,..... ~ at na4_ 1a ..... • 1 \be ..... 

.... .. le.te4. n. .. p .... 1M ...... .,.4 __ 

\nne -.4 .. __ r .t lWMtaal tleven \bat 0,.... 
08 a .... &1. 4a, 1n .... 01 ................... rae •• 
-1,ba patl10lea ill tib.e t1n' ...... WN • .".4 81. be .. 

atter .,.tag. B .... .al n.w.r. .... , .,.... III \be 

......... • t paal.olea ..... la_a 24 ..... en.. 
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opealag ... \110_ 0..... Ja \lw tbir4 .... ., ot paa10lea 

v.re bag&e4 48 _un an.. ........ All VW flower buds 

_4 opmed flo.,.. ... " ..... tander .t.u.b" _" ....... 
before the Ja1'1a1 noordJ.rlg ot \be _tier of .,I.M-..d. 

tl01Mrfl. Sap.N .... ft4 after to... \0 tl_ a..,. 
_4 \be .... of b1aeaal floWN .a' .. , fNlte Sa 

... fP'O"P wen sreoor4e4 &114 ............... 4 .,,'_ 

lbo_ 110 ... Ja wuoh ...... ., ...u1a& ot \btl 

0""', v1\biD t1_ .,. atwr .,.1Ilc"" Wea ...... 

'1aO\ peUlaaw4'. 

II_mal tlovera t.ba' opeae4 ... aoh aa,. wre 

11lLDl-poUlIlat.e4 to tinct oat, \be edell' 01 tNl' .. , 

... poU.ltla\loa .. ...... PI.,.. paaJolea were 

_leo\84 ill .8Gb ot \be ...... ..... aad 'Uw biMmal. 

novera openH WN haft4 poll1na .... It,. ...... tnc ... 

e\1pa\lo ItVt ... vltb -"'" pollAm .. U..w4 fro. 

ale novara. Depoel \ioll of 1ibe poll.eD sra1U Oil tbe 

8\1 ... __ ooat1nacl la,. .......... vi'" • fleld laM. 

!be Mle u4 \be .. peaa4 ltl .. aa1 flo_fie lIeN piaobttt 

oft at\er 'lib. o~Uo,. WGN reooft4l4. Aa.oi.ber .. ' 

ot tlft paalola. 1D. MOb .... WN ...... oont.rol to 

ooapaN vl t.A \be tOrllGr. 
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lr\Ulola1. ,.lla_u.. .. Mrrl •• Oll' ia a 

l"tIIldoa .... I' .t 1deIJIIIAl 11ove,.. .. clUte"_' "'

Jawft'8le after opea1ac fts., s.-41a'ti81J" atte • • ,..1ac. 
UlNa bou.nt. 81a Mure, .4 __ a, 48 boVa M4 12 Bove. 

Pfqatler of trw.,,,,, obtal_4 ....... at1patal ... 

groqp were re00r4ed and \be pe.r104 of NOep'!.1" ot 

aUgtaa vas ,.rk.84 0\11,. 

1'h1e .'t&q vae __ vlt.h t.be oD;Jeo\ of t1n41D& 

.\ .... r \he fruJ., ..... , eM 1Ie ........ by _, ... 

poll1nat.loa b3 aprl'.'-7ing pttl..te;f5 OUfIPIRaJ.o"S n~ bJ' spra.rlftc 

v1" 41ttereft\ att!'M\8ftit _It.l\J,ou toJ!' pell1aattna ..,. 

1nseot.e. 

'tba ezpuiam't we 1a!4 o,,~ 1a t-andordoe4 !>loOk 

.sip vl\h .ls t.r~al,_ftta _4 .... " raplJ.O:l.U.OM. 1be 

tol.l.ovtas ..... 111.. 1M,.. .... .tea. 

,. 3F~1 _e paaJ.olu wl\h polls. ~pe".loft 1a 41000_' va\er. 



4. S,",," ,.'elea 1111 til 08"" apple ~u1oe. 

5. spr., \be ,..uo1e. vl'lb po11ea _pIIuloa Sa 
vat.er. 

6. Oorlirol - Wo .,...,. 

da18 during a per104 of 0_ WMk. habar ot trt.d.t.-sct. 

VIle ruoorUcl. ObMna\io .. ,... &180 IIa4e wnother 

the abow ,"a""0\8 ."V80Mcl poU1rlaibt& 1Daoo\a _4 

1t so tor bow lona. 

'to ttal ou' tbe Nlat.IoMblp _, __ \be ex __ 

ot truJ.t.-.et, _4 1l8l4, ....... \lolU1 Oil \be •• CWlpeGU 

WO" ... O!I ...... _ vee. ...... I:or \be ... -ratJo 

a\Q4ies. Tb8 blaeaal no... .. .. paaJ.8lea Obo_ 

tor .. x-ra\.io aW41u. wblOb. ....... tial. awUI,.. 

ot t.be 0.",." (vl\bJa t1ft ....... ...,. after opea1aa) 

vere tNa\eel .. ..ft. The .\a1 .. , VU Nooretet M4 

__ peroea.tap vee vor.ke4 Ollt.. 

2.5 'rp1Al fJ»b=4na eat eat .. a' Ana ., li'_' I"M' o( -,pc", ' 
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FNJ,,,, =".4 ill \be ~t.un e .... - ot &milo,..., 

Oil .. leo_4 ,.101Me tor ..... \10 a\Q41_ waN oou.o.-
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ill ... up' 111 _.Id. ,..lUG ... of .. ..... fot.a1 
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Tbe llM_ ......... l.I.Ma ot ,."14 (Y) OIl 1M 
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-1&b' ot nut.a (x.> ..... h:LcNlate4. !be l..I.Iwar 

eorrelatSH ooettlos... (r) of ,leU lIlth ......... 
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tUla 1. Yie14 ....... Sa NlAu.a .. _ .. "", ............ 
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1'le14 .... ,... ...... 
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tbe pW\1al ........ s.a _~t1e1eft\.f pit ....... 

ot no ............ pal' Gal, ... ( .. .,2 Oft ,t.U vu 
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W11t. .... (i .)2 of traG o-Pl. wee _,...ad. ... 
.bellb\ Sa Y • 1.6265 • 0."'4 X, • 0.0892 ~ - 1.0524 x,. 
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ru ... ttlo ..... ' .t ........ , .......... to .. ".8!J 
per .. ,. tta. ......... 11"" ... uatae\Ol7 tl\ 

to \be.\ae 1_.. \N4I ,W4 •• .. "...10.4 
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.... 01 Joa of • 
flo..- flo .... 

tne Yiel4 ~ I JIale Miatl II Male r:ne YU14 t=,.) I Male II Male 
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2. 15.125 ".a 0 ".1 14.1 2. 5.566 11.4 , 66.1 1.7 
,. 14.54 75.9 0 15.9 0 ,. 5.416 116 1 106 , 
4. 14.32 12.1 6.2 62., ,.6 4. 5.274 105.1 22.5 68 1S.2 

5- ".441 ".6 , 45.' 2., 5. ,.~ 109.8 19.2 ." "., 
,. 10.842 '01.8 1'.8 ".4 '6.6 ,. '.56' 124.9 18.2 n 29.1 

1. 9.692 92.2 6., 84.5 1.4 1. 2.'34 9,.6 11.2 ." 9.4 

8. 1.5'8 111.2 0 111.2 0 8. 2.1,. 119.4 a 106.1 4.1 

9. 6.191 08.5 '.8 64.1 0 9. 2.045 86.6 20 42.4 24.2 

10. 6.- '16 1.2 105.' '.5 10. 1.2" ",., 12.6 &i., 12 ••.. u. • ...... •• • • • _______________ ••• & F ••• n , 
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tne •• 
t»14 ,.. 
... .fa 

,... ...... f 
1tSee .. no ... 

q (MMa) 

1. 6.4. '.18 
2. 6.042 '.05 ,. 5.416 1.19 
4. 2.194 ".49 
5. 2.,,. 8." 
6. 6.191 20.1, 
1. 14.54 11." 
8. 16.112 12.15 
9. 14." a.. 

10. 2.04, ,.n 
11. 9.691 40.19 
12. 5.566 ,,.,, 
". ".44' 21.41 
14. ".125 15.01 
15. 3.'" '." 16. 1.518 6.41 
11. 10.842 ,." 
1S. 1.21, 2.49 
19. 5.214 1 •• 
20. '.8)9 1.1, 
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OIl 1ibe ...... u.a .. , 1M .. rnlaUoa ... ttle1ea' 

of ,leU td\b peroea~ of lt1aemal tlow ... w\ll4 .. 

poatitw OJW-w.1la4 .,' .... , .. applJAJ4 to __ \M 
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lb.. aeooll4 aro1l.p ot novere __ 1_4 24 _UN atMr 

opea1ns. u. peroea'. ot trU,_, .. bigbe. 18., 
8.55 per oem.. III 'tbe t.bJ.r4 IN .. ~ \he flovera 
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tru.1u _t. .. -. ... Ulna 
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-

111 10 181 18 
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of _, ... 11abUJ bl.,.... It. wu olear INa .... ....... ta. t.ba\ • wp ..... of per"" flo ...... 1 .. 

_polJ.J:rla1.fl4 sa _"'" .. to ... _. or .... . 

III ora.r .. tlD4 ou., ..... \be .... tn.it._, 

1a .aaa.ev va. .. t.o laok ot peUillAUoa, UIII ,.11_Uoa 

waa ... o. _leot.e4 pIULlelea ..... Iftl ... , ... 

,.. .... 4 aa4 \be ... JJa £)N_~cl ill IUle 9. 

1" .., lie __ tN- tM tabl ... , *'8 ,.11 ___ 

_ _ 4, ...... 1"'lft ........ _ Sa talt.lal 

.fN1' ... ,. 'lbe pereea'''' of .. 1 __ 1 a. ........ W 

t.owarda full .' .... 1\1 1a baftI ,.11 ....... I.a. ••••••• 
aM \be ~ wb,1oJa weft .u.wt ...... " 

pollS._. 1a tbe u\Qral ooJl41U.ou 18 ,.. .. "' Sa 

!a\)],e 10. 

PWteo, n.over. .,. anU101allJ polll.W a' 
41fteN.t ,_ Jat.anala an. ., ...... m4 WN la" 

......... .....u.. tor a-vJ..'",. "lR&lu eo,alae4 ie 

... __ .. Sa ralalA\ 1 t. 
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Dlt,..... 

1. 86." 5.42 81.11 

2. 88." 19.15 69.58 

3. 95.21 11.11 11.52 

4. erJ.02 11.29 11." 

5. a'.59 ,.JI ".If 
6. 8'.11 ,.67 11.' 
1. 81.69 11.12 ".91 

II S~'· •. ,. • 

(,I ., ••• " ... ap,u.t. .,.. .. ~ .. ,_ -u. .... 
to ""Pl .. tn •• "_"",) 



46 

11 • 

1. 1.4' 0.- 6.51 

2. 5." 3.19 2.2 

,- 8.12 ,.01 5.11 

4. 12.11 '.01 9.'6 

5. '.1' 0.' 2.85 

6. 0.12 0 0.12 
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1\ ., 1M _. Uut., ..... 'U.,1\7 .f Ule .'ipa 
.......... 4 ~iN.81.,.lJ vitA 84 .... 1Il tibe __ .1 

.pea tlo\IIV. a..\ nfNly VClre olt\aJ.U4 wilen haa4 

pol.llaat,.loJl .... __ vl~ 24 ... of t.he1Jt opelliJtC 

(9' • 100'>. "" tile ",",'1.,1_ ..... 'S_lac ..,. 
48 ......... tIM .. 4 pollluUoa neal.' Sa ..... :a,-
'1." per _, tN1,_, ........ , .. tap at .. 

no,.. opea1la&. 

llea1u ."alMa fro. t.ba _le.a peU1a .. t.loa 

trlala ona_tea ., apra,iaa vi ... t. ....... , .. 1\1.\10 • 

... ,.u. ... ,...10 ... in 4UtareJl\ ......... ' ,..._tat 
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.... (12), jacp.., eo1a'UA (I,) au ..... " apple ~ ..... (t4) 

reRl\e4 1Il J.aore8N4 fNlt, .. ,. DUe..,. ... 4ua to t.M 

JaG ... _ 1ft ,0111_\10 ......... __ -t.Ue .... a._, .... 
..... 'oA .1'8 f'owaA t.o __ ., ..... _ \be ... .,..,. ao1u.t.1oIut. 
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ta1tle 12. Btfee' .f ........ poU ..... \Ioa o. fNl' ... , ia 
• ... v 

a, A, n, i, R, R, 

%, ·24.42 ".1. ,..6' 
(29.' ) (24., ) (".0,) 4'-Z' (44. ) 28." (~.8') 

15.41 
(2'.'9) 

34.42 
(".91) 

fa ,0.98 41.'6 41.- 40.41 -'&.'5 45." 28.08 
(YI., ) (4'.") (40.28) (".52) (18.") (42.19) ('2.01) 

t, 4'.47 52." 24." "." 25.92 25." 44.66 
(41.21) (".06) (29.4) (".24) (~.;9) (]C).I6) (41.96) 

74 46.66 46.41 ".12 '6.66 16.85 ".4' 12.98 
(4,.11 ) (42.99) (41.") (2 •• 12) (24.21) (n.?) (21.1,) 

I, 26 •• 34.02 ".44 "." ,1.16 41." 50 
( ".24) (".61) (46.95) (~ . ., ) (,,_tl) (40.11) (4') 

Ooawol 2., 10.1'2 ".1' 12., ".19 0 '.1, (9. ) (18.,,) (20) (20.1 ) (21.81) ( 0 ) (".05) 
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• • 

fot.al 409'.4 41 

229.29 , 

Me. ....... 
114.41 

",.21 

_pt 

0.689-= .. 1.8 2801.4 5 ~. 560.28 
10.109--

1662.1 '5.42 

.. . . 

•• Il(p&lt1e.' a' 1 ,.,. ... lnel 

III - .. , .'&IdA--

• 
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IDeN-.4 frU' ... , o __ i.4 J.a 1M .\beI' ,_ "'''U 

Ia., .,"' vltb poUell IIWtpaneloa 111 ooooaat. _\01' n:,> 
aIld 1ft vawr (I,> .., __ au. to t.ba ..... _4 pollJ.Da'1oa 

.tteoteA ... ~.. aspra.,.. 

2.4 fI£ft!U!c! 0' trslt,-,e,. tq1\:'fl2P .. ___ .e, 
of aM Il!lt.,lft M al!H4 41l· t.a, 11tH. 

Th8 __ 'ftlun Nla'inc tiM ,le14 vltal per ........ 

ot truJ" .... t.. ,.,...11..,. of frt.&1\-1tnp .... wal&b." .f au" 

bfII'ftaW4 aN "" .... ill table 14. 

T.ba oalOtalat,e4 val •• o~ oorrela\1otl ooettt.olAJl'UI 

AN pY8ll ill tAla 15. 

PJIOa .. "'bla, it. ...... _ .. , tbeN 18 • 

elp1ft .. t. .pt.1 ... Nl.'loaablp lie" ....... ..... 
ot tftlt.....t.JIop _4,.lelA (' ..... 4), Oft ...... ..,. .. 

tAa, tiM OOJ".NlaUoa GOettl.lea' of ,.IeU with Pll"Mll"aae 

of 1'1"QJ.t._' would M poe"l_ oM-\all.e4 " f wa' __ 

.p,11.4 to _sa the a1_tl •• le. of 'UUs .bane .... . 

Reeul' • ..,.4 e1ll11tloan' poe1 '1_ relat.loft8blp ... \vII. 

Vee ,.1eld aa4 peroel'lt.aae ot .&Uit eo' (,flla.4). Raeul\a 

tid 1lOt, ebOv .,., 81ga.U1e8Il\ NlaUoUbl, be 'WIG ,.leU 

_4 __ -lab' of ... t.s ha.rweW. 
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t~ 14 • YSa14 ,.,. Wee Sa nl., ..... fftlUllc ........ 

. 111. 

P ......... hN_' ... 
Y.le14 ,.. of tfti\· • f f.Nl,. _J.p' of 

fINe .... ... -, ., -- <f> (ke) ( ... ) (we.) (Me. 

1. 6.48 '4.24 95 1.29 
2. 6.042 " .• •• 7.11 
,. 5.4,6 19.6' -'09 I." 
4. 2.194 8.a1 M •• S.44 
5. 2.,,. ,..- ft." 'M 
6. 6.791 '5." ".49 J." 
1. 14.'" '2.4' 94." 7." 
8. 16.112 lO."n 90.1, ,.,. 
9. 14.'2 'J8.9 ".fT 1." 

10. 2.04, 21.0& 99.'9 6.ot 
11. 9.692 ,..., 95.14 S.M 
12. 5.566 ».85 ,4.91 8.9' 
1,. ".441 29.41 ..1' ,.., 
'4. ".125 ".n .,.92 .. " 
15. '.565 21.14 " 8.42 

'6. 1.,,8 25.51 " 6.99 
11. 10.842 25.01 n.11 6.81 

'8. 1.21, ».25 100 5.69 
19. 5.214 26.11 91.4' 6.44 
20. , .. " 20.9 91." ,.06 



31. 
lb. 

1. 

2. 

,-

-

..... ':r of truJ.,,,, ex,) 

Peroea, ... of 
tNlt.-4rop(X,> 

Mo_ W!r' of __ (x. 

• I 

I: 
• O.'J8 

- 0.48* 

• 0." 

• L I 

al SS._UloaM a' 10 ... _t, lewl to .. t.b.e 
'_-t.a11e4 .,. ..., 

• a'.ltlMat. .. , , ,.. ... leY81 for the 
two-tailed 't' test 
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.sXWtl\ of tNl,-4rop at. 41tteroa\ sUp. of 

4eW1o,.a' 1. preaen\e4 ta:nbla 16. 
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It. _ be .... tz-o. \be \altle \bat ol'l11 ..... 

10 a1.' pUt .. D' of \be 1ait,1a1 tNl, ... , waa o8l"rle4 

10 .... fUl1 __ 1". a_laSn,92 - " per 08I't\ of 

V18 f:N1\a weN dropped d-. \0 ... _ or o\ber a' 

41t,.., 8\aae8 ot 4rle1o,.at.. ..... .. droppe4 

f:nJ.u vere ol ••• 1t1e4 ..... _ tbellt ...... tile,. wen 

toun4 t.o be ooatas under t.IINe ........ 

1. PNi'. baYiDg a leaa'b leu UUlft 5 - wen 
1Do1u484 uaaer ',!abe". or ' .. t.ar4' 8~ 

.t ...... lo~'. 

2. Pru.1\8 ttaymc a leaa'b la bet. ... 5 - 10 -
VII ... lnol.u4e4 lID4er ·,.a' a\ap of ..... lopMft\. 

,. PNl:t,a bavllll a leacUl aboW to _ WN 11101t&4et 
wade... '-.rble· • .,. of de'ftlopant.. 

AIIOIlg _e" t.bree a\afJla, ' .. \&rd' .~ aoOOWl.' 

tor 'be ._1-. tNl\-4r"op. 0Jl1J _all proportlou 01 

fn.1u were foWld to AN, 1ft \lle 1&\8. ,. a_sea. 



table 16. JlNit.....snp ., 41UeNa\ a\afllle of ...,.10 ..... ' 
E " 

Pe .... at.a .. 
............ .,.4 at. 41fte- .~ 

free '10. 
... , 8t.q1 ... ( ........ ) of fNlu 

10. of of bl- Per-t.aae -_ ... --------........•..... N_I.4 
tlo ......... l of ffti\- .... \IIr4. • Pea' .... ~ . lIP- r.u 0,. .. 4 flown -, .... ...... .... .-"'1" 

d • ~-

1. 189.6 21.41 29.48 15." 12., 0.8 10.85 
2. 296.1 15.09 ".99 81.12 2.1 0 16.08 ,. 662.4 1." 28.,. 16 0 0 24 
4. "1.6 20.15 45.6' 9'.49 0 0 6.5 
5. ,,0.4 11.51 '2.49 ea.54 5.2 0.52 5.n 
i. 387.6 12.15 30.11 81.5 0 2." 9.87 
1. 496.7 ".49 8.81 9'.22 0 1.1 5.os 
8. 529.4 8.94 34.88 99." 0 0 0.61 
9. 485.5 5.18 14.2' 82.5 12.5 0 , 

10. .... '.OJ ".42 " 5 0 0 
11. 821.2 1.19 ".69 84.1, '.96 0 11.91 
12. 258.2 19.11 ~ . ., 85." 5.1 '.82 5.OJ 

". 6".5 6.41 25." 92 2 1 5 
14. 65'.7 5." 25.01 TO.65 5.4 1.09 22 • ., 

15. 652 2.49 30.25 100 0 0 0 
16. 101.1 1.81 26.12 ,'.4' 2.9 0 8.51 
11. 585 1.19 20.') 97." 0 0 2.27 

18. 422" 8.87 :58., 13.91 1.' 0.68 26.~ 

19. XfI.4 '.15 21.08 100 0 0 0 

20. 471.6 40.19 28.85 95.14 1.0& 0 4 •• 
CJ'1 
CJ'1 

• ~ae4 .. ,...... ... of la1ua1 fnul' .... ' 
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2.4.2 

, 

nw truJ.\e c1ftppe4 ., \be 41t.t ..... ,.t 8\a".. WN 

... !ned to tind out \he po .. lble ""{'Io .the 0 .. _ 

\bat, oould be lelentltled _re t.boee N9Ul.t.l~ froa tbe 

."'-ack o~ tnaeou l1ko 'tea -.quito bug <lillQMl'l. 

a.I' ctic.:n) aftd t.he apple an4 _\ IIIorer {IAI'kM •• ,ta 
_'"'"_ Herr}. The "x1tfmt. ot the drop due to \baM 

taolOra .... fut'rlJ.8J.wd J.n rUle 11. 

AlICllg tibeaa pasta ~ •• 80equw .. aooowsted tor 

IlION \DaB 10 per 0614\ 0: t.U tot.a1 fNi\-4roP. ")ple 

and !ill' lIDrer vae fOwK to ... -ias fruJ. \-4rop ""to 
tl" pel" Get._ :~.-.t.n1n.s SO - 85 ,.... oent. of '\be trW., .. 

;I 
4rop.,.. 4\18 to tU1i:noWll tu1.o.... OM of \BellO .7 be 

tbe et.rodg v1D4 pre .... ..:ll.ol1~ 4u.r1n& \U ,.r104 ot .',*". 
Ot.her UDknOVIl cauaou of frt.l1,~p a&I raage £to1\': 

aut.n'.lol'l8l 1IItaa.l'UlOe \0 clateoU"'.iatt,11atl. 
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R.latl .... OOIlt.rl.".loa o.t the_ t1owar1n.t; N14 

irW.t.J.ng oharaOtera v1 ••• peN.Diego of blseT.Wll flowen_ 

peroent.a&"8 or fruit....,." peroent.&tte or :trult.-d.Mp W!d 

_811 wlgtlt of IN.'. barvoawd, on tNe yield va.- uaeIJs04 
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fUle 11. sn., of t.N1''''p 4_ .. UtteNftt. tao_,.. 

I 

ToUl -C!!alt-"~~ 
lIo. of Peroeat.ap '1' •• !:I~ l.l'Uao_ 

me f~ of ttl- 1>eroell.,. .... - tao ... 
Wo. o,..d .. xuJ. ot tNt,· ute -, (i;) 

tlovuw -, m ..,.. 
t~~) 

L4 • 

1. '''.4 11.51 '52.49 9.'" 2.6 82.29 

2. ,.,.6 12.15 ~.11 10." 4.61 " ,. 189.6 21.41 29.48 10 • ., ,." 14.11 

4. 611.5 ft •• , 25." 9 2 89 

,. 651.1 5.6, n.ar 21.1. 4." ".09 
6. 422.6 8.87 ,8.9 8.9 '.4' 61.64 

• •• 



58 

D, t1 t.UDs a aaltJ.p14 ....... 10. eqaat.lol'l. !he part.J.al 

oorrelaUoa ooett1olaata .......... 4 t ... • 18Dlfl .... . 

H~4 .... t.lal. N ...... 1oa •• ttl.lea'" .... alae 

vor.a40tA. n. fteW.t.a we ,.. .... 4 s.a rable 18. 

nut parUal ,. ..... 10. _ttle ..... , of ,..MIlM.p 

of blMaul nove,.. Oft ,leU .. ,... to __ 8laalt1ou'. 

Tba panlal " ...... loa OMtt1eleat.a of poroa ...... of 

fNi'"",_ fNl'-c1rop aa4 __ -Icbt. .f au'. were DOt. 

to ... to be a1pJ.t1Oaat.. Daa -.alt.iple "lNa81oft 

equat..toa of 7s..14 Oil paoea ..... of ...... xul flowers. 

fI'W,'_'. tru.1t.-4rop ... __ -lP' .f au.h ..... 

Y • 19.571 • 0.244 %1 • 0.018 Sa - 0.25; X, • 1.156 I •• 

7M ooettloJ.ea\ of detenJaa,_ .. tetaM t.o .. 49.59 

,...~. 
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AT 

• F •• • 

Pero_~ 
pert .. , 0.'" 0.465 2.'''-

PuMA ...... f fN.1'_' 0.028 0.049 0.241 

Penaua. of 
fN1\-Irop - 0.255 - 0.411 - 1.987 

.... -isb'.f 
1.156 au 0.29 1.444 

- , I I 
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.DII0USII01 

s __ .tul eft ....... u.a 1a c1.epeII4cult tIP OIl 

tile proper UIl4aNteaflq of ... U~ taotora 

laf'l __ .. ,.leU .t u. Oft,. s.ll et.wllea h .. 

.... • wr184 OU' .Ia •• , of ~ oro,., tIIU.t, 80 __ 

."'4M. !aaW ....... a.a a .,.. .... u. ___ r .Ia \bI 

... ot oaabav ............ ftlaUoMlalp ... , __ 

__ ........ 1SlI8 ...... u. ... ' .... 14 baft __ 

... let Sa \be ,..\. A • .., of .. 41tferea' 

60 

tao\on latl-lJaa ,.Ul4 ......... , ., OOIlvl1M'loa 

.... la, __ t.tor. III .. Glu-. .. ,"14 ... ,.t_4 
ill .... v .. _~ sa Uae ,.. ... ,..... Reau1t.a 

of ..... laft.'lp\JoM .. 4laO\1.a •• , belov. 

170- uaa el'llple ooftela\ioa _a1rale ... ,,,.. 

71e14 _4 la41Y14ua1 ..... _U ... 0luIr&0\are. ,\ .. 

teua4 \bat. .... ,lelA 1D ...... " __ .1&alf ..... U, 

oo ..... la •• d\b t.b8 ~ of tJe,... aboOw ,.. 

all ..... of '&be \He -n aU alao te \be apreaA of 

uaa vee _, 110\ t.o \be belab\. !be aal,t.lp18 N ...... ioa 

ooetttaJ.eaw of \rae ,u14 •• 1M ........... '1_ 



........... ladtoaU4 __ ...... t.bat. tile ,.... .... 

01 t1o ..... &boo\a ,.. .... t. ... of ... -'7 .. 
~ .... - of ...... -1a1.J .. t.e1l111e4 to ... ,le14. 

*l'lpla ........... ... tlloia_ we .. uorll8a 

0'" t.o llal .. , tile .,,.., ., lade,.....' .... ~ 
(:1) .. \be .. ,.... .... ~ (Y) 811a_Uq tbe 

.tfaou 01 .\Dar ftr1a1t1 ...... 1 ... 4 1a tbe ,",_Uoa 

pro •••• 

01 ,leU _ U. ,.......... .t ao .... sMo" per ' ... , 

.... ot ",.. __ PI .. 0.117 .t t.lla' ., ,lela .. 

... aswea4 tIM 0.201. A __ ............ _u ... ' 

......... \be ,..... ... of no ....... \it per 11111' 

__ of \Ne ... ,,. was t.M .a' ..... J"'Uat, '.-tor 

OOJlvl ... lft& to ,SaU. Re8Ql\a fNa '\be. .'.,U_ 
above4 trba' Vee. vith pro,... noww ...... tIlJl ... 

••• -.4 SO dw bJ..P. pa14 _ ...,..4 \0 \1» .. \nea 

tao, ~, .. profWle t1.ewI'_ b.U1' of \lID wee 

NNlwd 1ft \be pro4a.eUoa.f _,.. ...... ,. of "lMsaa1 

no ..... p ... \181, area of tile .... _ ... .......... 

to "'at ot ......... td.\b .,.._ n. ....... UItl,. 

61 



.... ~ Ut.eN .. &\lIIl .-1aUoa _ a. w.. sa 
rea,..' o~ Ule ......... • f ~--.1 flo •••• tM 

tlowr1q _lal\ of .... tiNe - .......... .,.. .. - .baa 

•• t1a1M ...... _ 1'-. ,Ml4 ,. ... U81. n. .. 
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NINlU oeafbN to .. ftII4 ..... f..., Al.ll •• (1919), 

.... ,. .... al..ulG., ..... 1t&Uoa "tw_ .Mer of 

,..Iola (tlove.t.Jtc ab.OOt.a) .... '1 .. of ..... 1IU1 

tlove,.. III • .....,. 

'" ... , .... 'lp:t.loa alee 1a41..... tM 

Ina-a. of .... .,real oa ,leU _sa .. Ja ..... _, 

vith V. tlallae- .t.a -Ill' ., .. (1960). (lppMM .... . 

(1960) _I 'l'.'Ja all •• (19TO). la, _.aUl! (1958) 

_4 ..... (1910) baW npurM. __ ......" '"" vi\b 

aa4 6Ia4 ... t.a aDd tAIl, ._1_ n. ... 1a&,.. _ 

1a .... vl ..... , .... ville MId'_ ao .... " .... tb1 

(19S8) bae ... po ..... \ba' ..... 1_ 111ft_lit., ooavl_W 

to b'", ,J.el4e la ...... DIe J1ftMJl' .Welle. 

GOatba tale.. tsD4Jnp. 1\.,.. po._4 ... , _, 
tAe .... .taolQ4e4 sa .... ,..ale. aN M1.r ft_ ,..... 

014 aaI 1\ 18 41tt1Oul' to OlUeU, .... ereot 

.... vsaa or aprea41Da. Tl\e __ .f aboou ,... walt 

.... __ ~ ... to". \aDa _ tIM ..... f ___ '1 .. IN\ttL 
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Pt.MD I' A9vM '.'1' 
Re8t&1t.a tn- tM ... _" aWU .. ta410aW a., 

Vle .,..Iac of flo ... sa _ .. ,.101M .. '*Jaa 

plAee 1ft \bree pb .... - .. tire' .ale ..... , alad 

pb-. followe4 -1 a ... JIII .ale pb_. la, tM "'Uo. 

of to. ale JIb •••• ,... ,... te 118 ~ ..... \ 1a \bft 

0_ of ........ 718141 ........... \be _cU.aa .. \be a1IM 

pb ... vae ~r ... la ....... ,ul4J.aa 1Iel.o" \be 

_41ea. tve ...... III ........ _as.. .... abO.4 

_aplew _'_4 pia ......... _UN ,.no4 of tlo-rlac. 

B18b lle14"" IlIba:t'lnr 01 ...... • 1 abo .... _41aa 

~p ..,. .. ,.. ..... u., "- te \be lllita propor'l.oa 01 

Itiee.-J. .t1owaare 1a _ ..... 01u IN., 1 t, .. aleo 

ln4t.ea\lw of ,_ Satl .... f loac _Dd pba" Nnl\bg 

1Il _''*'' poUlaaUoa ... fNi, .... ,. 

A. ... " of wor ............ porte4 \ba' 1a ...... 

tbe tlo ..... pro"" --17 ia • ,.lole are "'11' -.1e. 

Payl*"- sad n_lIIdneaUuall (1914) ... ,..4 ..... 

clU\'*'\ pba... ill \be ao ..... ".'118 1ft ..... ,.101 ... 

Renlt.a froa \be preaaa\ .WiM AN Sa ooatonl." wttb 

\beD. tlGtlnp. 
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JI.IIp1e ....... IaUoa _dpu lie""' .. ,le14 .. 

........... 01 IfS.aaal t!IneN 1aUeatM a ,..IUft 

oorn1aUoa. 

n. .t ........ JIIIft1a1 ............. ttloS._ 

ot .r1e14 .. ,.... .... • f .. aa1 a.. .. r. _ 

oo.,.....Uftl, ...... a.. _. of ..... tNi'", ..... ter.. SO. e_ ... a.. __ .... tft1"'" 
..... tera ..... ,1e14 Sa ..... " VIle ...... ... 

~ ... .,. 'UaU .......... s. •• \at ,..,.,u.. 
of 1I1Maaal ft.ovIra _,_I .......... a....rlag per". -
tb8Il o\ber •• 

~da1., (1"') ...... ,. ... uaa .... 
.. • poalU ....... J.au.. - __ t.be ... -w.ae of 

~.-1 Ohen -' p.l4 Sa • ..". Rao (197' ), 

....., ... Al •• (1979) e.1aa .... ale alldl_ ., .... , .... 

Ia ..... Walk aa4 MobM .... (".,>, s.t.ap ('954), Slaab 

(1962). Slnab (1964) __ ~ .11111 ..... 8111' ... 

raetG .. attwoUq poUlna,Jeaa-

IXM .. 01 811.'·" ..... aret ........ 



.t'l.own .. npntte4 .... ot u.. NMoU £Or lov 

fNi'"" ill .1Ibev (a.., 1914 .). .." tu •• Ma' 

ot polllaat._ \atS", plAoa \IJl4er _\taN.l ooa41\ioM 

18 lIftdDut.e4l.J .. lIIpon., tao .... • ......s.ng t.Nl, • 

.. , 1D ..... w. In tba ....... , .\ad .......... a 

naa1teP ot port •• , flower. ware exaat.M4 a, 41fterea 
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1n ....... L~ after o~a1a& \0 lUI "' .. tiler \be no_" 
ba .. _. poUlaaU4. n. ... .,. .. oJAal'J, J .. U ...... 

u.a,t. • lar.. proport,101l of It1aeaaal nown ft_"" 
uapoUlaaw4. 3o ... .IIl .......... "". talrll' 
hlah propo,.,1011 of ll1M_a:&. t.l.oweft. 1\ ~ _, .. 

t&t.l1.J retleot,e4 Oil \M tal'l._ ,Ml4. ru .. 
o_ryaUoaa lIN 1a .ldtnd.\, vital \be t1a4.1aia of 

~daNa &l al., (1966). a_ (1914 .) .. !aa4 "PO"'" 

lae.t of adeq._ pol.l.lrlaUoa .ta _"'" .. one of UIe 

..... JUt to. pool' fN1t._' Ia .a""_ 

aaa4 poUJ,u.t,ioa • __ • Sa .. pre .... ' 

1D.ft.,lpllou neal .... ill 10 • ~ ... M. 1a1t.lal 

frQ1, ... '. ltwa ..... tile tal, ..... tn.1\ "Ma\1oa 'IU 

• __ 1\7 Oil 1Jle bM4 poUlaatet ,..lolea weN 81aalftoaaU, 

At ..... !a __ I' UIfIa \ba\ ... \be aat.anll.f polU. ... 
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,. .... la.. U. iMN ___ , 00 ....... vital \bI 

1a __ ... fNJ.t. ... ,. 1MN_4 fN.1'"" 1a •• ..." 

0-0 ..... polllJaa\1oa AU .... "perM • .., Rae (1914 ). 

'-'- ... Al., (1916 .). 

III \bI pre_' ..... r .. 'loM. I' .. fHatI ...... \ 

...... ~pU"l" of .'s.- 01 MIIlev tloven ... , .... 

.,to 48 bot.1P8. after .,.a .... 0.'''' ., .... , ... 
noep,I ... l\f ...... erw4 ....... tin, au ao ... 

ot opeaJ.ac. A 1M..,. a.o1JM ....... "1 ... \' VIM .' •• a Nt 

.. \b", .. ot 0,..4 no .......... e4 far\Mr. t.be .. 

nfNl\a aN ill ooatom', vi. tM t.t.a41aga of D_4aNa 

.. Al •• (1966) in .e . ..,. 

III \be pre_at. 1afteUaaUoa. \lW paaloln 

.,...,... vltA pol1ell • .,... ..... III _te aa4 0Hea' 
. .te ...... rcld _ J.aoNaM4 fJN1'_' \baa 'ho 0 .... 1. 

Thill ., .. 4_ .. tJ»t be,"'. poll1aat.leaa t.111_W 

b.r t.be pol.lell apr.,. •• 

Rao ... au._ (1951) ........... ~ 
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vi t.b vaier ., latel'ft1.e .f 8.1:& -J'e. lA- :aba, (19(5) 

.baa ... per'" ~.4 tn1,,,,, III ••••• , .., .,..,taa 
po11ea ...... be14 ill _, ....... ill _ ........ laU-

of ..... . 

PN.i, .... , la '&be ,.. .. 1u • ....,... vlUl 41t .... , 

., ........ _It&u.o •• ill ... ". ... iftw.\1a&t.lo., 

... a180 .'(flltl .. "" ........ a.. __ \ ill ... _,"1. 

A 10' of IaOUM rue. ...... , ................... to 

.. 'Ilel'iaa ..... epraJ'e. ,.sola •• 1 .... _4 tft1'_' 

.D'\&1M4 .Ia u._ \Nauu\a ... ,...lldl' au. .. \be 

J.ftoIteMe4 ,011&_\1011 '" ... _UYl" of __ Sa ••• , 

... '81.r.. He_.t.. (1956> ............ libat. .,.... 

."..,. tv..... tlowerJ.ac ooul4 _--. poUt.aa,_ .., 

PNMll\ ta .. '1aau.o. 184 __ • t.Ila' "' •• , 
poUlaator8 UU _ae' ........ --1\al.l,r .... 
~ .. ,ple_,,' 1M .tGral pol1JMu.a 1a .... v onhaftde. 

SIl1\b (1958) haa aJ.ao ............ , Ia 0''' ..... 

.., ... _4 to pro-'" ,.a .. ,.Uiaa\1oa. DQ, 

.,...,..lAa vlUl .'\rae'" .. la'io.. 1d.U _, .. __ 111. 

anA pNO'1ea1 tor lara- aoale ... ,\tol1. Ba'. ".1111 
.... 1 .... t. 4uteNJl\ looa'''' of 'Uae ~ "iDe 
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t.bI tlowr1Dc per ... .., .. _tlolal. tIWI .... U _ 

_ , 01l1J' ......... lie,'" poU1naUoa ... frta1, ... , 

1ft U. _.., v ... _, ~ bllpt .ta .. t,_ alP-

qa_\l\J' 01 __ ,_ 

Im'ew', '"', ...... ME W t ., ., .. M '\8.', .. deY 

JIIponaft\ .f:rQ.I.'iaI ouno.... tMleale4 a ,..1t.1w 

oornla'Ma _t.wea ,leU ............. f th.1,_, 
_4 • _8&,1_ ...... 1a,Jea _ .. _ ,leU. ........... ... 

of tNl' ..... '. tro al&nlt1ean ..... laU.. 0ft14 lie teal 

118' ... ,leU ad ._ -lib' .t .ne. 

Ttw e\llndar4J._4 par'lal ....... ioJl OMtt ....... ' 

of ,lelA Oft ,..... .... 01 fni" ..... , .. to .... \0 .. 

_,1. _d bljbor t.b.aa tAat. 01 ~,_,. l'.1me tile 

N1af,l.,. iafl_raoe of ,..... ... 01 .ard, .... , •• ,UU 

__ area .... t.b-. va. relat.1w s.a.n...ao. 01 ........ ... 

of frul' .... '. Sot \be I&l.t.s.-. I'J.a14 tn- Nab.., .. 

tCMIDII \0 .......... 11' attee .... .., U. Ilea., drop 01 ,... 

frcl1\a _to .. reaotllB" .... ,,,. 

l'J.te .. , !Inu\lpu..o __ tbe .... , of fl'd, .... p 

a' 41tfeJreat, ..... of ..... ," JalSIta.,. \bat. UIe 

...... 1t.' .f .... p .... AI .... , ._ .... fNlu a' ..... 
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• 1eactA of , - (_twt .... >. I'M iaMul" of 

tiro, ... \1114 to lie lev 1a U. later ........ 1M 

.... 10,...' ,.. .., alow, aad l' .teU .... eal.f .. 

1M t:N1"- ............. " ...... aaI alao., .. ... 
OOIIplAlwll- Whee \be f:N1u ......... a'bou' 90 - " 

per 0fIIl\ leftg\b _4 ... "ttl. 
snval WDr_ra h_ .. ,..... tba, ..... 

~ ot ,., ... fr\du ..0. ot tbe ....... tor 

poor ,JAa14 .Ia ..... " (~ ..... &l Al., 1966, Wortb Woo4, 

1966 •• na .... \bl. 1911., Pll1a1 ... Pl11al. 1915). 

St.-lw1l' Walk aDd MoIlaa aae (19.'), 31n&b (1960). 

S., .......... (1961), Ro, Al.l1 •• (196'>, Oba4ba _4 

slllltl (1964 • It 'tt) haw ..,..... ... tla4lap .Ill ..... 

He_1M tN. t.be ,......\ ......... sa ooatond." viUi 

-.ee ftn4tap. 

!be ..... of trd .. -4Jtop ..... \ 001114 __ i4ea\ltW 

1a the pre .. at. .-Ale. WU"8 ..... neul\ .... , m. \be 

.,tMk of I ... , ... u 11M fM _qdto INa (1I1a.~'" 

- .. A' slaB> _4 title Apple aa4 -, .IV (tbz1oM ... Ja 
___ .. ,.) fIII4 oert.aSa ,..,.. ... lociOal taotoN lJJaI 

l .... q ... .vlUooa .to. It. ............. \hat. ibe_ 

pee .... aooouMd tor 10 - 1; .... _, of \bit truJ. ..... , 



oooviaa ill all '1M ......... . 

per Mat. oou14 1M at.\r~4 to .aero hotol'. l11DJ 

t.be 00.,.'1t.. tor __ 1 .... _a tba rap141J' 

8I'Ov1n& JOWlS tNit.., bot. 41', vSIIU t.lovlag 111 t.Ma 

part. ot 1M 7e&r eWe s ..... u.a.f \he 4roppe4 

fnU.\& d14 1IOt. .... ~ ~ .t.atMUoIl _4 1ibeJ' 

oont.a1tttII4 ...... 1a free fJIoa aIIIoNa1 8,.,1.0- of 4eoa7 

aa4 detorai V. 
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_r_wood (1966) .'1.1'1 •• ' trQ.1t.-UOp 1a oaabh 

4V1D.s \be •• lI' .\age_ 01 "'loplleJl\ 1.0 ph.yalolosloal 

l"8aao88. PJ.ll.al and PiUal (1915) o.e1'"ftd that. weott 

at.\80k alao pla,-4 .. lIIport.aa\ ...,le 1n 1JIma\Q,N .tN1\-

drop apart. tn- pbJ.lol.oS1eal ....... neew.t.8 fro. 

\be pft ... , o ...... t.loJuI PMNllJ' oontoNed t.o ........ 

t1ll4t.nas. Furb ... aW4_ ... Nqv.J.N4 Oft 'UlJ.a up .. ' 

to fJMol.l\ \ba different. falllttoN vb1_ are reapoult»le 

tor taw dropp1a8 ot s.-&wre a.1u. 

Xbe prea8ft\ .WI .... ...a1e4 that. hlsbe 

propor\J.oa ot tlowr1q eIloot.a per a.1t. ana, "'UIb.J' 

BfOv\b.. longer perio4 .f \be __ 4 pb_ 1ft flo ...... 

h1ab8r proport.lon of pertH, novel'll, ... , ... poU1rla'loa 

ooavl_t.1nc \0 hilb- tNi"-t. .. .tao_" be1p1. to 



1'8'" trW.'-d.ro, .... __ tea ..... avi.,ta, 
t.o ,le14'" .... ". \l!alle 80- of t.be.. ..._ .... 

11lDt tM ,,.port.101l ot flover1q .. __ .. per \1111, 

aNa, .. x-ra'J.o ........... ,. !a4ioea. o\btJra 

l1JIaJ tNJ.t. ... ,. tN.1'-dro, ..... elo.b ..... 

aaalp&late4 })7 INti4r au.vlt.aa. appUo."1ot\ of 

plaat. ,..pla_ .... \0 .... ~ ... 1Iloreaelac 

\be pro_,!y,,, of \b1a ....... ' ...,. 
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SUMMARY 



SUMRAll' 

s ........ 41t1Weat. fte_n attee,,, ,leU 

1ft .... v ..... \IIl4er~ ... tl_ ,.. 014 irtlea a' 
a. mala 0""" of Kera1a .... 1cha1wa1 t1a1 ..... 1" ., 
Vell.an1kk.va clw'lq \ba ,..lo4 ,.... Ie ....... 1918 

_ April 1979. the N8\Il\e ot til ••• '''''lea ... 

ew:.r1M4 _low. 
1. A-III 1M .... \1_ ........ 1'8. p81'OIIa'''' 

.f tl.o ........ U per URi ....... of u.. \res 0_" 
vaa t0Uft4 .. lie \be •• , ........ taoWI' OOQvllRl'lq 

\0 ,.lelA. 

2. tree eprea4 vaa 41110 toWJII. t.o baft a poel'l ... 

oorrelat.loa .,1\b. ,1e14. 1118 JAtlll8noe of t.b.1e Ghar_tar 

Oil ,leU vae DOt, direo\ bu., 1adlno' 'Ulroqb t.be to..-r 

OIl ......... 

3. xu ..... _ allJl1liMd .. rrelaUoa t01lllll 

lie"" ,le14 ant -lP' .t \111 ..... 

4. Pa\\enl ot no., .,..lac Ja .. .." paa1ol.ea 

va8 t0W\4 1iO taft tbfrM pba" •• 1_ •• tbe t1l'8' ale ph_. toUo_a ., a 111_4 __ .. OIl 1a .. 1ft follow4 

by a .. 00ft4 M1e phe.l. 'lbI ... ,_ ot 'be.. \brM 

72 
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pb.aaee __ te.a ... lie ....,iaa 1D _ cUUeNa\ ....... 

It. .. t0ua4 aat. _ ..... ba4 oal7 tAe 1l1xII4 pa-

~1I&bO\l' 8D4 \bat. .... ,..&aUla, alloft tbe _u. 
had a loApr fI1se4 "._ .. ......... ... UIoae J' ... 141q 

belo" tno M41aa. 

5. A po.l\1_ oonela'''' vaa loUd ., ... 

7lelA aD4 peroeat.... 0 t la1ee1&'Ul flover. 1a \be VM. 

AJaonc \be nowerlfta _4 f:NlURa .... \er. atteo'1aa 
71e14. "'is t.\or "88 totlll4 to SAtl __ e 71814 ... 

.,re 'UA8Il an, 0 UMr oaaraeter. 

6. ~x_1aat,loa of a ............... _,t 1a1aeaua1 

tlo_ra ","&let 'bat, a lara- ,...port,loa 01 ttl .. mal. 

flown re_1M4\111pol11nat84 .Ia ..... ;';0 lao& ot 

polllnat.loll vatI towtd to be 0_ o~ v.. :reaaona tor 

poor truJ:'_' _4 tlelA 111 enelaf'rw. TIlte .. t .... r 

oonlu_d tro. \be hi_ trU., __ , 01rt.&1M4 1ft baa4-

polllDatrod paaJ.olee. 

1. a.-pt.1.!'" of .'ipa .. found \0 be 

ooflt,laulAg \IP- 48 bo\1r8 a.tt.er flower opnine aDd henoe 

1\ vu not. a 11ll1t.1Dg tao •• tor ... ur1ai hJ.sb. 71814. 



the hill, of la ... ' PlU ...... UD • ..-ru •• an4 

_.,. .... -, vi\b _. -.0.... fMpias .... -b.l ... 111 
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t.bo orohe4e clu.'rSag tloweP ..... _Men .... uaereton aa-.1ealt1e 

tor taoUlt.at.1ac _, ... polllDa\1oa. 

9. uaw. on tNit. ... , ana ,ie14 la41oaw4 tAa' 
VleN vu poalUft OOft'8lat. ........ , ... ,leU a1I4 

plroa1'lWp of tN1''''' ... , u. ,1814 lftoN_ wu 

110\ oo ..... a .... vith J.aoreaae .III tAe fNJ" ... , .. 'to 

t.be be...,. 4rop of 10" tNJ.u _tore NaohiD£ _\ur1',. 
10. Tbe 1rlf,aaalV.f t.Nl'-clNp vq toua4 10 __ 

hi" 10 tM ."l.1 e\8lle .t dnelopDta\ _4 1\ deol1aecl 

.. tbe tNlt.e appro ..... 4.-.''''. 
11. 1'b8 0 .. 8. of tru.1t.-4rop \bat. could. be 

ldeat.U1e4 wre \ho •• reslll.\lIla troa \Ae &'wok ot 1_' 

,..\8 11kaa T ..... quit.o 1Ng (fIala.l \Y .... ,' 51p) an4 

Apple aa4 _, .rer (TAJloMIt.iJA aMro •• ~iG7I") 

aooOW'1"_ tor 10 - 15 per oent. of \be 1iOt.a1 drOpped 

tru.lt.". TIle .\ber lmporw.nt. taoWN 1InOlftd 1D tile 

fI'\&1\-drop aN .vet. to be ideaUfle4. 

12. tbare VII8 DO el&'1lJ,t1ttaa\ Nlat.J.oublp ... , __ 

,ieU ... _ Wli&ftt. of _,_ J:1&I'ft."4. 
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APPENDIX 



.1.,._" ... I. w.atbar _ta C .. tIa1J ~) ~r u.. ,. .. 104 
flU .... 1978 to ....... 1 

, At 

ToW :J\I1l-
f •• ,...- Bela'I. llad- ra.t.a-

_1_ ..... taN .... 41" .p.e' tall 0 .... 1.,) 
C·O) (.) <--) (.> 

1'178 ,.... 29.80 60.0 10.9 5.2 9.5 

April 30.45 69.5 6.4 19.9 9.0 

Mal 29.85 11., 1.2 281.' 1.5 

I .. 20.1, 8'.0 5.' .... , '.9 
JulJ 25.55 84.0 1.9 19o.4 '.6 
~t. 25.80 •• 0 9.0 619.' ,.1 

8Qwa_1" 26.25 19.0 6.4 68., &., 
Oe\OMr ~.50 19.' 'f.' 114.1 Tel 

110ft'" 25.20 61.0 11.4 114.1 9.' 
DeN ...... 26.95 10.5 , .. , ".9 8.9 

1919 
I_rl 26." 61.0 21.2 all 9.' ,. ..... , 28." 66.5 ".1 22.0 9.0 

Muoh 29.50 61.0 12.4 '.2 9.2 
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