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CHAPTER-' 

INTRODUCTION 



~teeoo\18 plmts are kr101D to ~('tnk:lD4 

tdMe the earl3" 4aJeof c1 .... USotf.cm. Itavi' o~ t1MD are . 

. uae4utuponant f\Xdl teras au •• 011;1 att veaatab1e. 

·Oatm llJDr&1Ia ~l'1rtoDot'a lIUlll SIl,Up of lllWlte 1ft 

1.\ tm1 ~ or 90 SCI'lGrG fJIId 'J)() Sbtec1es.. . !ttis SOl1Q 't.r 
'\ 

fteeJi'~m8!)oc1es 1ft ltdcu \~l.ona (:t~ 1961). ".lUll 

cult1wtel tJ!.')_es are UtIIsmU. dJDrrm"-l. (att~'''" 
nad. aaatdIIM~r4I, Cawet QCiUl'd), ,)'ao$m 41S#QI 

. , 

(1Jp!ne gOlU'd). IJIa~ WIlJlldIll. (balea:lepplo) -

11SDQIAt.. ~ ~s 3GftU.lJ 18 .... ttG~. ~". 
. , 

. , 
of tIopten1liO ___ ot Ad.d.th odanalvo dlstztba\lao 

1n %Jr,llo, Cb'I.Dat' ...... !'.ut: Ada. Old tl'aplcol A~ 
. ''.,:., 

the Id.gbeJr obl"crto8cI:I. mnber '!A 11- ill"" < Ina .. ) 

... -- to.u,. sbarmU ... U. Iltaloa&llM. ( ~ t\I ~) .. 1_ 
81J8Bute4 to be 4uo toctapl1aaUt.I:l _tIl_ ·thaD f.ftJI-

.... taUoa. Htrtuhl __ 101ede (2ft- 6G) haw bOfD 

n«>1'4e4 in" .111... ~f1o JJ:r'br.ldUaUQG 

"... 1bIoIIl_ 1NCl- flu· .... at'-Pt.t .. _ .. at,. 

(19GG). .. aoa ... bet __ u.. u •. .au, ._IiI. 
OW mnas.8M .. abo bet,.. 11- 4&Af.1Q" JI. 
1l~ natebl. (1!1'/:!) ··hfte slY- .. to 4tt.t\tl'8lt 

~. ott'SllAlillaaC-'" 1). 
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''rah1o' 1 

KIf m '1'BI DlW8B!lJ2 nClDS or Q\~n. H(ftOl.DlCJ\ 

(.r.P.~lutable ~) 

AM. BJtGot~" Dal. 1'lDwI- . 
ottacl'fld at tile __ ot . . 
tile, petundt ................. ~:g.lr;'~Sr.: •. 

a. ftou .. dloeotoaa t 

DIe· Datta Of' 1'1Im9.D1.\M ..... ·1IIt U. .AlI»MI'*. 
1Jd-1IMU'I'1 ... amat ....... tale teKoa.... DDtb _at : .. 
:aa:1 ....a ... ,..., ...... .,. ell JNtfttl-. ,.,.. ~ 

e,eet. •• ean.te.ta a 8D04 •• ,..o~ ~d pt_ .. 1ft 
.. 

tbell' ft" fIUl.,!M __ ai_a .... t.tsbI oil •• ,aa 
tn.a. Ulltethftllt: ocmt4dIaa . ...,t4«aalJr "p . 
Itftttdls ;(8.~' ,wflb t ..... ~ to lie N~ ... 

811 ........... tJIUl'- (-.,..,. 



".t.!.4t! • ,ftiIOd Yolu or.i i va: ~rm cucm:rbtta (,or lDO _.) 

Mlltltt poftfon .leO 1M 97 9S fI 

lIotst\u'e inets. 00 .. 4 94.1 ~.o ~.o 00.6 

~t"n in .~!. 0.8 ~.1 1.6 ~.o t.4 
r"t 1a III. 0.1 t.o o.~ o.a 0.1 

RlMn1.tt 18 1111}. 0.9 1.1 o.a 0.6 n.G 
Carbohydrate in gms 6~4 7;7 4~2 2F~'2 4!~6 

Energy in keal. 29 52 25 20 25 

Calci urn in gInS. 27 33 20 30 10 

Phosphorus in mg. 38 42 70 40 30 

Carotene in mg 1620 126 153 50 

Thiamine in mg. 0~.05 Oi.07 Of~'05 0-'.06 
" 

Riboflavin in mg. 0'.18 0.09 0~~06 0\~04 

Niacin in mg - 0!~6 01.5 01';5 0'~05 
() 

Iron in mg 4'.6 ]f. 8 ]'~7 0':7 

Fibre in gms. 1.6 3.0 0·.8 3~~0 O!~7 

Gopal~mi C;. Sastri, B·~V.R;; Balf-\subramaniam, 'S.C.; Nutritive value of Indian 
foods,' CMR; National Institute of Nutrition, Hydrabad, India, lS7r. 



-
• t.rutts or.lJ,. ·sJSsua 8h 'Vat7. !Jopultt~ 

1n Mesa. But tho Ol'q) 18 total 1D lAW or IMId.do­

mest100ted eondltlon" all tt 1'UU1t, f.rutts·eft 8\':dlnb1e 

tor tl dloI"t peJP!04a1 8014 at blah pd.ca. '1be otbeI' 

er"ee1 •• ·.U,''lZstIIPeNDmIII. hu ·beal ~t ·ftce ~ 

·Dastiem reg10n of lDlt.a ad 'boSnI tr.lod t'br. 18af;.tw 

srtmra.· l,l.aadJ&DdlIAiI&I.\I.: oeeuplos the .fBlQ poll tiOil 

nft 8 1'00:1 It. 1ft north-~ DJIt- ti8 U. a",_ 
1ft OJ4sso.. 1'heft. ale ~ dt.ft\lamoes 1n tbon 

t\O. 8Peelu f.D I~~ fl.oveIt. blolog ea4 71ol4..1r1 

pl'trftou. tto 1eoft 8tl!. of _ .. ecta __ __ 

1lttJU.s( .ble3l. 

la tJut preeoat lmIoftlaatl- Gft'0ft8 tmw 

beaD Dade to ........ .., .... in dettd.1 arid 

.c1_ttft~ tn .... crot ot~'" ~ld.olosr. 
,i.3d, 41Jd1tr _ eo..-UtJ. .1be. 'IJ1tlll~te obSoctlw 

Ie to '«Jr.i_ tile 1JM!\tl cthaztacte. or t.tte_ ....... os 

~ peater ~t:aW.u._ .8Ili1. dasutlaau-. 
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IIns DOt beaD .., DUe ~ .apaat...saa 
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- ..' Y to ~ _ 'ho' td .. 4lapa. 1ft contlml~U_&" 
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pJetlGllt SeNeticatt-.1td. ....... 00IItfd.fta ",tb: 
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of rCtllUlt. 
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eocaoalc uses' ot lBllra:l.· ta1iLAtQQ 1MB ~ 1ft 

,lGltll or l'Dttle anrMtezta18. Htsba ad. t;ahoo (]9B3) 

euasoata4 tlmt tile _14 .toat or ltRoBJ.. 41 •• 
(41.,lo1<1) aN· ~t1'V'nt04 'lft alalaesca1e' tnetotee 
11ke 1lthaJt. tta1aaft.-, 11aI9tbaa aDil .. ,,-,1004 

1bm lnJlaem. 

Chr~ tid· 'no. (191D) _etetI .... 
tbe saal .~ knc 8 I'Ol8 in c1cMlftoatlOllor 

OI!iCit»t4ta t.a1 ,4 ~ptlonol.t_.·dIIDi"I'1l8 

f'lldo by .tbtJm.. 11 ~_ «:tutmtlttrbl_ dlt~. 

In .. catca18buutUlO or .. pefteup ,or the ni' •• a 
~I.. ,., etu<11et2 __ n,~u __ CJ!)GQ. ~obl8 (1973') 

tllttrGlt .. the olnaltlonU_ ot ,seau '_.1~ 
tbe ~ ... wdo 4eacdtttt- or fI __ M«AI ..... ' *' 
......... o·4etr-.lptt. an4 e.1.GaJd.4oatloaotllmPJS1l • 

... iuota4t'hlllMAllJlsa·A1I11 ........ t'SfIII .... 

lItd.nee (l9G1). 

1m' ... 1ft "a.~ •. ~ ~ ,. ... ~. tid IIPle 
anti .. s. ftou .............. 0lIl1 .... ..,. 
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fMl ~ to ~ till. abo"" 3D .a.ra~-' "'-*, .•.. 

plm_ ad·48 «". ,. .. le ~ _:1 .. " ....... 0'\ 

1nrd Srlttlatl<ll to~1 __ 19 «-" tB pl.u.~ 
t2.0wtan.. !he: tltftUCh.t :btd~k to ft.t11 tIP .. .. 

.. as mSrJbtela pldlUate.. :0 tdm!te.!a ..... ee 
~. AIltIle«d.eooar&l8tl bat" •• 'e.30' ....... .. 

:,' ~' . 

• .. 9 bout. .... aD4t~ ·(mtII) -.-Wthat 

tbelll~loaa __ ".,...... in el'fttl88 Of 4~AIIb m '1leI&M. 

tll. ~ 41-' -..117. Wlht 1ft,l;. ~ • 

... •• ...,. ~ ....... at·. bet"" ~'4i ••• 

iD u,. .• "ID·" ?3-lMca III 1J, AUblDCiNMDIi.' 
·4 

...... , of'l'1ftt. ftOIItftr ... 1'I~1·-. ... 41,. •.. 
pad !'C).C!3 ..... s. .• sacb& ..... II. ~ ...... -
.... 1a rJau.1J.cU.aI.- ta_ MiD ... .. 
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11- ~rCll1am.D. ~~ da?sf'or deW~t of 

no,,.._ hJ"' c1so _ported the UrJe· takeD for fbll 

opad.ftl of~« 111 both the spectes. lfole.tJ.oueI» of 

U. GStQbIDSi&P9Dela took more tban. 1. 1Iour~ lb::tre as 

11- "'.~. ·took ~ ~~ .rd.mltes.. AtdI!IIlar baI4 .. 
'Waft obaerve4 f'or r.a1e ~ .~ a, •• took'1-lD 

a1la1te •. \Judte tlfI a. . alQb&n.QblDsaall ·took r:.10 to 

~.m kGJ'. 

'f13av (l9?9)' apcwte4 48.1$' ,..18 ~ M1e lD 

eaed nt..a plaDta ,., 'MZ ntlotor CCIIIleralal plant:bll 

to, be1t9 (cn1e • ftmale) in 0ll8. or .u,.·QQfIJIDcN .... . 
~ahu 8Il4 nataenaa (19M' ~. tbemale tal .... 14 

_ana;o to be48.E'.4 G7t431n ,-- ot Ji.. ~a-

GlUlDdl .... ~ fAI&. JIUP..u __ .' 

BlNI'1a (2974) COD ...... tua, OIl 

a_Rd. AbebDtif.a 8Il4 _.alft4 ~ '8CfZ8JPft._. 
uu Ift" ... !noJre ..... 'btl 1, 3D or ]DO ·PJJI ~ 

'" ~' .,,18 t:Iowr.,...p1ad 8111 lbuId ule 

Gftd -'18 .• ~·_.o to .. t!Sdl1 .'tl1DllltNat.t 

,~ ..a tIM .. ted 1'1tc. -..-u.-lr. CIIo_ a4 :so. 
(~) ........ that .. '". ef'ftJctt90 .. wlhntM'dfat 
,. .... _a_Utah ,a,. .'dI9:ariM... ~ to 

• .." .. '" I'aDlltl.k aa;t .... (.1D78) .... In.,,Cft .' 



Bahoo tal U~(lm»)rn.u.ed d1fi'8Nnt 
o 

l __ .ee1as nn4~e4 ttmt 1..~V1dm1 ... 

welsht in .,. .-4coot_Cbt 111 peft8J.'1taae, eo~lodQll 

_1a2lt 1ft ~e8lld ot1 ~ o~ .eee4 in pe1Io8Dt­

&Ie "0 ~ to be O.:!04t, 45.2, 64.9 u4ad.. 

rnpeetiwl:r 11\ caso' ofUSI1Q14\,.slQia·cd 0._ 
40.8. 1.».2 ,&ad 26.4 in .~ OfU~ AQS;tU~ 

ttaMo aIl4I~(109l)etdetlthe aead 
\ 

dOl!11-.. _ 'tu .. ~ ot ..... ~.~o:l88 
eD4 IOta! tile :.ud ·~ot?1 .... 26 4 •• ' ,fIl4, 

10 <1.,. til lla ."'MI .. ,lI-. 'fJ3ilblIaI1II...... .a1ld ,Il# 
.AJ'APt!A ZWBPeetiwlJ .... ,~. to tuber ~ 

1'G 4en tlU OBGWd mu._ nurl 18 dt98tD 

u,. SIIAbJDabI'ICIIII .. 

Stea 1eJre- or p1I1p ....... ftI .......... 1ft trott ot ._.,.IlIIIJlAllll .... OIlMQ 0IIlr'. :...u. ...... 
~ ~t~aUIP('J07e) ~tIl~, ,1_. 



.. u .. 

~DQDtUfrU1t. IIaYe h1Ih pmtelll~ ad '11fes. 
'et GOfttant 8Il4peater pft'IIJi_tJ.onot .u.bl8 ,t1esh thaD 

lfaIREsU. ... DID1a. ~tl4ha eI14 ~ (1980) ~ 

«I thllt t:he, ~ .ftl1lt" o~ .US8l1it-. IRdllArMJIIlCI 
crontalua.G1 pcreant PM_.,o.. per.~ ·tat,. &.6 
pel- .oea.t Oflfto~ .. 1.02. 11- .cqt ~ 1tJB7 
a1_ "port_ t1urttho '9!tadn'Ct ccm~t ot t.rul tto 

be ~"aGO l'.IIIloO .".. ore4lb~ pazL 
, ~. . 

o 

,/ llihUaila and .~ (1983)I.WDon.t ·that· . ' " . ~ 

the .~. mD'ber of ..... per .. ft'Uit 1ft 1-1.,.". ttll'ILIa 
, . 

""'lies £rom 10.3 to....... Iahoo andf,-' (lOOtl) 

~. ttmt tile ..... or ...... ",. ·ftUlt, fttmtn '0' 
oanteBt (Saag .,.. lOOgmofecU14e.... sad 417 utter 

OODteDto~ f!ft4t to .... lB.&. ~ .. G an4 14.8 1D ... ~ I_.aa_ .. ~ ... aGO.o and 1G.9 lWIPeotl.". 

tIS Oi'!le 'or I_AI ~ •• ., . .,. a1aD toun4 t.....to ft'Ult l'0tio to be 1t2.a tIDd 1J3.1ln 

!J".illgiSIl IJrlIJ ,ll-qgcbtDGllJ'IUIIf.a JIOtrpftt'l-l7. 

Cld.trho1m IIld.JIopkUur ( .. ).~ 

o1:_I.ld •••• l'lo del. A • .., ~"'17G', 

"... ... ft1~(2D81) ... nJatliat !reaiuN· u.aau • 
• ~,.ua . ....a. ocntda 'he .Wdldae tt!enUfle4 •• 

... 
,.-.,.ua .. 11. .... -. "..,. at. ~ ......... ft .... ' 

tl ... ~ ......... leII,. ....... ~ 
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oet.tV1t!es than th~"t the .eeI t1 .. ~~os.~ W&r~8Df1 
~(1900) ~ that ,."dezred·eeetI or 
tf_aCl.~1 CQIl be ·usect tor ~·t!1a'bet_ 

end ®Jl be ~.ftd 14th 8't~ 41alJete. tbuI oaUe4 

CUbeDahmi. 

~/ . .' .' .. .' . ' 

1'.IlatRawrt)* G ~(l958) stucU4d the~. 

at eatmrbttaceaca ttmtl;JT'raI ftaIl4 an otl ocapddftl of 

33.s;tor r ... 1 .. ~otaee4 lul,t_AI ..... ·lie 

~1so ... ~ ~.l]r_~tecl itct41ft 9 •• o1e1o sola, a._ UnoWo act4tra .·~ot .~ ta.,. to 
'be tile OCIl8t1tuent or all.' 

.... GtGl or 1 __ ,Galli tIIztoacb 

outttftl metboc1._ ~ .. Ddt·. t .... ' tieba ..t 
] .. (1ffI9) •. !tatboo .. an41~ (19.)'~--., 

... W end ?a.a« of J'OOUDI of -ttlDB- 1ft .~ 
013_ •• tAInDJI. dIa\_ a4~.WI4patJ!a1Jlr&& 
l' .... ot1w~. 

• • ..., ,~ 111 .~ ('lD7l) 

~t! ttm, ..,...t1a ~.t~ U ...... ..s&. 
"t.ltwna IIhon tM ..,. "ttl partial ~_ 1ft 

t.-..sl ~ WI .. in ...... ,. .... nba ... 



-
teD4r11 4avu~t VlIJ p~ted .. W~ 
VU of"ftIctfJd. Aocudtna to ~ (l9?1). ~ 

11'1 l~. ~" tnduoeel Il'01lth ~t1cn a;l 

,o11enastel'tl1 trlnbpJ!!OfO*- ot40M 8!)pUe4. 

Uft1tPs. hrldlta aDd eJ,.." (l9al)flQBlCs'te4tbnt 

..... <2'£ vante4 plslts .... ta11 _d ~ ffJaale 

t1oueftctV~ httt yle14. ~ l48h_th !.0G0e1 

tNet«! p1slt. adm'btd. (1976) ~ed tbnt jtnc1e 

or ...,.ttta4 ~ (.,) tNate! l'laftt. e:dd.b1tod 

"teJlded po'fJtb, 1oW91t ft'tlabel" of Bft.l.ea4 feels tl.ouere. 

fdld 4e1fqu the'JJ ~ • 

..... and ",.,(mm) .. ,o~ .tIl«t' 

ItB tftateahf&jU •.• ~f)laat. ablhttect ~ftR 
\ 

lnttae ~0Il0t falale to ·taalo ~ (1 1 G.9J 
!'ndltottou. __ ted~.a' htab C!lOfte9lltftticn 

1'etMdel ~. _a len ...... nlDbe»' of JI81e..s _ale f'lowrw. _~ ·to ... Cd l1on(lS'IO) .. 

,be JJl8Ullate ·t1owr·,l'OCIIlctloa ,..' ...... sr aftootel 

1»7 ,."U.C·'UOIl ·ot.oooe11A t4ah CMmomtftt.t_ to 

__ GlJOIfII1ii. 

CIao ... Boa. CJDaa), I'«MIftei ~ 

_~ .tlh.IIW. ~ __ GA_ HR IIpPUoatl<IW ta 

H_san .1J1IIIml1i&1 .M« .... 1 .t ~~dl_ 
. . 

i ......... Ie to,...1.e _Uo. ~ (1978) ... ,..,... 



- 14 .' 
~' 

BAA, ~l .m(J tf~ tre'ebnt 1Dcrc.nsoi the 

nUo ~ !'1stl1~te to ~te· t:I.ttooft 1rltf,t obt:l£ll)1;l.l 

l~ as. a.<~ eDd ABA wmnu'hUaA bde sot· mJpOtdte 

fJttocts. 

llesc!o .. obn (meG) ~ .. ~ 

,told o'lU __ ~ ·tozw~'tG ~tlYQ ~. 

14th nitl'08GD .,,,UCOUOD tR1 flO sf.IftlflOODt dltreftllce 

1n 71014 wsobNr"fIGd ,Q1te~. Batpboephat. 1n0NUed 
. -

tho )'teLl sip! f100ntlp ~. onere- __tDlpOtuat_ 

~ tIw _aU aUghtlr.Uo lnt9ftlCUon 'waobsenbd 

lrahatD n.p .. &"C8tQdal, Hatilptc (19'16) __ --

·'thA.ttbtl total f'.rtltt edeeelBle1cl t:4 ltac\1a ~I 
(e"f. ntIaYe. netle) __ ~ued ...,aJaoet~. ~ 

" 

.,.sDl .. BJiuoed f'.Itcel X l'B tol r G.b,. ~ 

~ t.It1lt eftd _811 dee .. the JD.'" o~~ft'u1t 
«~ ... calflnl'ed ,1. th Dettsrtl1l')ol~f:1 .. , hoai 

~tt_ ~ ·the .-. pel' tJM4t twm lit 
.. 1t po11:1MteI (ftvtt ..... 1D Cl'W'Jeit ."o1UMte4 

trult. er .. polltnatle alto taoro..a tile ,.... ... 

of .~ fltt¢t.· 

• 
A ~ _ilPWdynaar '" ,. ... .t 

ad ." (10'10) OIl ua-a- «LIla .... ,.,..ale4 tbrtt 
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.. 

t!!e d1nbftDt wgetatlw ·tDi tlol'al ~s 

ornotufttl~' oceudus' tzl:p1014 Dale plont 't~ .11lt.r­

aecU.de be~ tho_ot cl1plo1dsd notul'e1 Utplalds. 

Parljt\ (l9G1) ~ ~ _ft UtJlO""It. diAL ... 
l.lmtb.f1ot~ tenpolllftntad t4th poUes of' w~ 

~! 1be.povtb ot 0\'817'.8 trtoppe4 and it 

fthr11J'811edotter 15 4e7s. ll:. .. ~erd Stbl(:,.otD) ftapOl"ted 

that the tma-Itl-lG.Ci.UQI.1t1fdtpWd 1'4tb If obfta0la'18 

...... o~'2Il ~." '.I.be .. ~80r te~d __ JA 

the·1IOI'D1.rt.I l'JD! thotre or diploid atldlbt. ttftpW,48 

4ed-'. tJxaczo.dn8 ah ItGI'PholDUt-u. int...u..te 
!»she_t,. Pf'~t. u_~. m8 i~ tn tile 'btplold. 

"i!ae f)OUC .ftrUllt7 _8 .. 7ft t4.~_ ftutt ,aetSn 

trtplal. QC'i1cld.dfte tnated aaaoe·o1ou dQW4 

JfDI«a'U. ~1-au1te4 1D the., ...... or aD" J. 
~ - - '. 

cdctl.. l.DtJIca .... otta end tISmoaoedous ~~ tra4l1' 

.. ,,.. (l98S) ........ ·C!101eblpWdJ 1ft UC"" •. 

~ 011d ~eI tha,. oo1ohtfl'1ncl UGaW 

plaat p~ tet:rnplcd.d8· ".tb • Ntl,...:fttrt4Ut7 tNt _til t1e., mJits. otDl!l, s.s._ ....... PItt_ (1977). 

tmdled tIlnt the,.r.eu. ·ltdt· .... "" pJat .. 

ft'utt l$Sth of 1d. tttJIt .,.dhtftllt htlb .... o .... ftlOIIIt 

of ftli!aU., 'blah ~ot 'hUlttablU" .... ...., 

~MtI ....... · 
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BeheUe _ 1bQnbl'e (l,:".) oan.duotecithe Qe40ttc ,.lal1ed 

In U~. eJmJ.cda and ~. tbfttaneq,W<\, 1m. 

trnportan- in tho svoltttlOft of Im=V;a. t,~aIt nrd 

~ba&dft (1971)studlel!the ~ bohavlour of" 

coloh10tn0 ~ ~lo148 In ·eucttI'b1t. .. 

tetftpW480t _lhIdI»_" bas ·to .. ~ 

f'lOtora ... ~ tater·, thaD «tplalds.,Mvet11 ad· 

Bar (1913) ~thnttbeco1cld.ctfta~. tetftJpJat4 

or f1cAl£4lsaJJblaDiia Cleated 1'ect:pl'Oe~ 14th dll)lo1c1 

lmPd •. MAlmUc. 1he amb~ of f.\:)rtS.le fJOOde dpJ.'" 

1'I'a'a ftJe1rtrcoa1.".flQd WJ'G lou. 1.tJa tdplol4 bJIr14s 

4e1'1'VGC1 .fJ'ca tile erotnl08 tOl'Q ~ in po.,.. Ie1 

ftIld Seth n1l4 So1aD1d. (lP7G) ob,."ea :I.D llaJm;aa •• Q£IIJ1;Ia 

toJ.- __ tattve ~ flcIral ~ .. tIUlt 71aJd 
1D an~ ncaenfUl <ft_ .. ""ar .. looel. X d.d,t. 1oot'll. 

.. On- '1ood X Bundel 'beJd lDaal. 

lahaD rat ilf:\~ (t9II) ~ lrlf:e:hpealdo 

cro8ldllflot Pft'Wf ~. .., D&t;t.0e4 • .-.s • 

.. U."""ldItI38llll.- owo....a ,.. "po11al.of" .11, 

dlPiM nJId ~.I!ItlC ••• " ~ ~. end in 

otlle1- .".,," ~ ,K-Q~u poll- "..., 

o. 1Ima1e ,..,..., tIvltset ' .. obMf .... JoU .. of 

.u. .• 1&.'-. fttu:lt.1ft a. ~1I1D"I ... tIt 



'" .'" - ..i.., 

Oft thep04 81_ dGYelor._t1n. .. 0Q"D0n beaD ad 1tQl4 

11lCftGaed· ·l)OC11M.Abt ~to tw tltMnJ thnrl ~. ?:do 

aDit tfe~B'Ileldn ertecu 1n date pa2m haw·l,l_ ·been 

.1'«'Ortet! (~evtc 1971, Oaam Ill ... ·· lO19, !hal JIi,. 

19ft. 1lbnf'Mt tm4 bbana 198D. mmllta 29m) •. ~ 

·OOft~aet ot ~ le1ncze • .,.1D COCICIlUt e..Ctne1'OCll 

·Red· thaJtf" . ., the polUDtltlftg tilth poUeb o·t Heat QOR 

'D!lU. (~ At ~197G).. :tmlta eDt! CI1au181 (199&) 

reponea .etadeerto.C'ton ~. aa4 ~ tal 

t'onnd !'eS'letteu tt.e beat po1.U.IrsIer .. ~ trt4t 

dBe aai wl8bt 1ft ftftflr _,-I-S ~""le_ a4 Bhtttta 

KlJIIStsea. 



CHAPTER-III 

MATERIALS AND METHODS 



!be pre88ftt tnvestlcotlon entttW"Ilft)th, 

yield, q1l(l11 __ C1'Omfabtl1t7 ~ 11\ l~. 

'OOcldlloblDlJDSf.s"~ and USDQIfilSLQ d.I ••• Boxb.," 
_8 ~med cat in the ~O~ ot Hort1cu1tura 

or Ofttrsn tbtwratty ,of JefteultuYe tDI 1\to'bnOlosv 
dUl'!tl8 the··~ :i9a5-86 ,4.thfol101daaobJeott .... 

(1) ·To· st .. the ~. neld m« quolt1:7 

Cft) to ettttb' the tlo'( .. blolosr (3) toteettheoros~ 

blUtv tDl prJUmlnOl7eve1untlon ot O1'Osuea. 1be 

t1~tmol1J an4 methode ~ana :..a 1ft tht. tnwet:l­

,.&'1G1'l ·OM t-SOl'tbed below I 

9le. "ona1 lta8a81'Oh ~taU_ o~ the 

'OI'1IlM Tbl'lGftrl. o.t tcaGUltare aud f80ta014ar • 
......... leattuat:04 at ",o'Ltj' tJoz1;h loUtIde,.' 

... t lllet l..,tuata at .. e1Amlt1011 of' 2S.9eeeer.. 
i."'" "'soan, BOO leW'L It 18 ettuated ... ~ • .t 

of DIP or Delrlftl"" -- .CJ:ld mc4f1lo'"" Ia«W.lrC 
hOt 1RId4 tftIII!I'" ,IDI mt14 1tftW..BaaoII. tho local11W 
1 • .,lfe. eatd an4. bot eUaatSo .~,ltneDJto1ol1ce1 

1nftmuUane ,~ to tJrIIsllpU_ AWl ... -

to ... mae f\_ ......... 1lelev t 



,..,t. 4, Month!t' utfJ01'Olodea1 data ,.,... Her, 1995 to H.,.]Dee • 

.. ". -11M 

~ 
! ........... 

"tt_1KIP 
Oetobelt 

1Itc ..... 

hoebel' 
) 

-= 
3 ......... 

tfatdh 

"fl.l 

"" 

".0 ~.G 

_.1 t&.4 
81.7 25,2 

31.8 15.4 
31.4 -.a 
~1.a 'Pl.' 

~.7 17.9 

!9.a 18.~ 

r!'I.7 1S.8 

:!L! tD.~ 

ss.4 ~.o 

~o M.I 

38.5 2S.3 

aLa 10 

31.1: to 
-Md 91 

m.s sa - -

29.3 02 

~e .a). 

M.3 M 

~.s S9 

21d rn 
25.2 92 

~7 eo 
ao.a tI) 

:J).4 96 

54 GEl ~.a 8 -0.9 .. ti) 247.6 17 a.a 
71 96 »J_' 22 3.0 

7a as 402.7 r!7 4:.·~ 

iJ) 8G Mn.O 21 4.a 
sa 19 ~.9 .23 0'-' lit (., 

40 tI! -.,. ...... 9.1 

3'1 m -- .,.. f) .. ~ 

:J9 • ~.o I 8.G 

43 .- ~.s 8 :1.1 

~ 4'J G.G ~ 9.9 

S~ 70 GS.G 5 o.a 
68 ~ 6'1./1 8 ~.9 

. Iiof' ';&' ita.! .1"11. ". • ., ' ... .. t 1.11.. . .,. IF.. . .. en 
•• r' LlIIII.8 •• ,.IT&t.iio'l ..... cril·(jGle"'~101;, &v;;a; Et,.wnar>. ' 

') 

• 
~ 

• 
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~1 ... 100 woN· eoU.etod at »ana. .t.raa 
cnJlden en4 tr. nochon1ctll .nD4chcd.ca1 ana~el.ot the 

cet1POt4·te trtOf)1e8 ~ ormdUeted _ 11Qrults are pree-

llGnte4 lni'able 8(., ar.d (b).. " 

a. MIt 

4. ~ 

S. 

11.­
l4.96 

SeDtr lI.aa. 

.~. . ... r~. ~".trrxJQ'b)r 
(nul~ 1')00) 

-do-

.-do-. 

.do-

!11 . n· L dJUJliL . T I I n: t. II· J J . d I •.. .- i. b. .., fL. "'.'LI. lit .11 ... lit •• U 

.~·8 Uet!JOd 
(saoblcn, lO«!) 

~*. ttethocl (-.r. lMG) 

l~t·.!~ 
(.1 ..... .., 

Wft1kl.," lJla*' _1IPi4 tttftU __ ttlad 
(~1k1 ••. r.BMkt1&N) 

.bl.lllIU .. S IIU X.I Fll * . ., ... it • L, I.IUre) i -M. I .U .ill- jl£ .,,11': II, :~ 1l1 •. IIIWI.I IUI.IU! 



The ,1.~t rmtGl'te1s used 1ft thin lmM~ 

Hot! t:~ A'Cl'3 tcJo~. (1) !tltftt~'·~ a.. tho 

t~of p1'ttIJ.oua . el'Cptf t'IJ4 (11) l'lftlts obtt'iDed tftc 

the' ·.,..Uc ne1e _ ·ftDa1ep1aD .... ~6ted ~ 

eattlnp andl'lm.ted, .;1n~ota. 

i!lo l)lmte ot . .w. ... CAldAQJ#~- ~ 
«tolea .~.. 8J'OVl t.n pots tor ... 1'1JIPOM oftn ... t:tp.. 

tim ~~. '1bGse. "lnnts ..... .,lated 1n ~ 
. . 

tle14 ~, ~,1996. ~ the .. ~ sbcneft· 

of..s.n, t.ht pllmts or bothfl1)8ct .. .,l'OUW _ ftrst 
,.. of' t\1tG'n1Itt~8 t .... pNtldeaant1 ttlmts tBra 

adnta.tM4 atabetlht o~ l.Sat. JMh plant ,JR • 

. tbeaeaa "-thG art of n.s 8tl or PaOa edG g! ot 120 
~~'th2 _or~· _ DSbaaan ~ .... In ·tw 

nUts, .0l'l0' at one IlOI1tb ofte ~ .. aDa .... 

at a IlOIltb8 ~ 1'blodantae .~ at 15 .... 

lntern1 to lte8p. tJae·plltlts· tree t.a..... lnnotp" 

..,.ol.u. ,apS1acfN"..,1e. A1~ SO pJanb __ ,~"'(jIt GMI\: .~ ........ ... 

0 .... __ ~tiODl t ... _:ooIded ·tIaa .... plmta. 

J'oe ~ eI'08Mbl1tV' .. , lUlle tm4 t.ale plats 

of " ... olee .,... .~ .. tRDtI.,t1ed platt 

• .-a tn tllepl'lnl-. .. ___ ~ ...... 1 . ,., 

_ttlnP ,.. aoU...-c11a let .cIt or ........ ~ 
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111th S$1Mdlx 8t Qft4 ~ocI m ..... pane til .1!Jttl'ICI meUm.· 

Dr the 1st ·week of SWle tho JOOtodcutttrc. WJe planted 

In SO <11. potaconWDInB a eo.l1 rd.ztureot '211&1 or 
"'1, .,'eaIl4 tmd CCDl'Od. Att:el- !).1-u.s tlwIt_e ~ 
tor a.4 dai's 14th loawnJ., !M !)l.r:attna was u ~I " 

(a.-lIt) ''10 8) 

t!de PB 1& 

Peala 'm 8) 

j. 'd, 1,.1- . f i ..... ~ 'j HI .. ' I .' IJ. IV' . {~iS; U· .• JIIU JI • J '··.·1.,. " .... , 

SWtlDa .- ',ftt'flda4 15..,. aftel!plantJ.Da 

.am em. ·ot ~u._ DlxtuN ot tt.P.lt, la a auo of 

6.GlG.~tb 1 ... of :~wa.appU __ ",pot at 
8 __ .atqo.. PJ....."'lllt ~_ ~s __ ~. lIfT 

"~ tioclaD _~t Da'fttJt1Jl -to ·ebeok inaeot.. 

41_ .... m~tt~. 

1M."'" or ... ~ .. .,.dee WN'el1ect-

.. Ill .. ~ou ....... thde ..-1 ............. 



_ r..a 
. i~4 -

etudyma 8fJIQbnUe. I'pte ftDCI §% ""':ltio. Altoset11el' 

~40aeeds l~ put to .at 1ft thao ·tm aped.e .. 

Ulo· pl'eeet·1n¥eJtt1ptlon .... ~ 1D 

pot cu1taR aa4 .t.n~1ete ~·sed. Bloek :ll ... 

"'tal ftve ft))l1cn~'ltae 111ft. tolal fbr s~ ttw 

ohnhCteh of .CI'08HC! 1'.fults --.,.tor o~ ehamct­

eft tho't'tGst me 1b1l.ouId. 

ObtWJftl,UOft teebtd.quet 

!1mo t8kQn fbr· ~ODot _eLI f .0 t~ .to:L-. Seltdnr-tltll._NOOIfe4 tJ!Qm l~ 

'.I'nt_ ot tile ~t1on o~ • .t. and !)1mt!ftl tSIItt 
•• -the SftUaL 

,. .tut1Irs.1Iae ,eadnaUon MlCl . .,. .dto 

_u tNIlohu or 3) as wldtb tal depth .. 111 • ~ 

or 8 II .......... 8 q ot ftI ,.. .~ on tt • ." 

1Ar.rO of _1. ., """. or ... lIfaMIOla ... .,. 1D 

the a.ld .... th _!\)Ill 4laVitau1it.ca. ".......,... 

,a., no. o~' .. e«a ~ ... ~ attaJrtht 
......................... '-1 ~ .. , ......... ~ fUr_ . ...."... .. tlow8I!I,.. AftR· ~ tile 
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l'ltmt-s ~:ere .COt.mtGtt tbraaleaDd~. 1be '~G 

"tt ~1-esse4 outot tho gemSnntec1 aeedl1nga. 

1'oftOOl'd the ~Oftot' the lan .. ~ or tto 

ImPCCQ,~. tbe· awrPlio lenIth ~rd "'4th 01* 7th 

encl' 9th fftD tile tip or theaotn ~ at t1to ncnth8 

.... ~N f!~ln .n~ 'l!ae.ierlgth ·ma· 
aentm1*l fJ'm the Up_ ._ot tbQ 1ea1" .end vl4th Via 

tu. nt 3 po,lIlts, cneot C«1UeODdtbeotller .. tv) palDts 

vereabcftto and. 18:tov and tho ,~., ~d .out. 

At .. I!lOIlthBot .~. 7th t'Ild 3th len ••• 

ft.'art t1te tip or tbe· 1Ulft b1'arlob 'tltft t~ ·aDS· tbGtr .... 4 

"...,20tted OIlS _npb p~. TAar aftICl. 'wre oal.cIJlctact· 

Oft h1m •• 0' 1Ddf.V1t1ua11.t _ tho ow ... e ... f0UD4 

outn efP--ed J.D eq __ .0im~ . 

• .,.tlo1e." 1GatJ'b ot 7th fJlI! Mb leaf ~ 

the tip of·th:J mftift _8ft_ --~ tIId a. ........... 
~In,~ .... 

!'adJtl ~.' 
- Q .' . * teat1a 1Jl .. 7th ... 8ttt .... ".. ... 

Up of'-..at" ...... -- " ..... d ......... _ ",_,,_iIl .~. 



The taDddls 1!d.ch 1n the atnkea t~ 

ob~ tor' t'he Nn1rlatUZ'eet1on 1.0. :clock \488 or 

ant!clodln4',so. 

91e 1at8th ot 1tht1ll4 8th tn'teftDJe ~ 

tbe tip ot stem ,.-0 Na8Ul*6d ra4 &Veres- .loa1c:N1ated 

ed~lf8(td lD oontimeters. 

bt'l1atlo88'11d JaJpt.·Sn the "",un a OfXl.ettDtwlch'''' 
obtf'llned. 1be tile tll7l'.llntter oantent of leat' U'l8 

9 •• '" 8Il4' ewpre8_ 111 .~ .... 

DIe ..... ot 'lbo, leot .. ,~~_ as .1obect 

01- aU&htlI'· 10becI or naft 10bed .as _tire or4e.ftt:1eu1atel 

• vtaud obH'IWUan. 

.. ·~'betlh'"'' ftODl'dtd, at ... 
.., ...... or flftt: tJ.o.- In • leer_lot ... 



.. .. .. 

~ peI'104 bGtWQCiin .f'lOtJer 1JIJt intteUCIl 

<obseJ:'Ved _ Bt',anlOSng·alG.> to the opeI.rt& o~ ~ ~ 

W8 ftooJded 1ft.4trgs fe aa1e ..... al8 ~ ~ 

tell'. Ob~l'ft1ttOllfJ ~ ~ ffte S pLl1tS· of eaob 
epeo!Ate .. lie" .en.,_~ .t.raJ t!1e ~tl.an. 

• pel'.tocl Iaot,.. 8taItiDI ·ot ... u .,.,tUn. 
at .. tip of .. ·peta1to ~1eto '._iagot :tJOWh 

V8so1t .. V8d SA .. Ie .. ~: ~of" ~ .-alo. 

!be : •• e ,.. ... ·out cad ~ in 1»'Jua ... mtDllt-. 

.. ,.,-. ....... or 1MItde ,.. ·lDth IIfl1e ad· 

teat. t.1Dweft ... o1Nie ...... _"da Wft. _.-ct ·ftat 

...-e1~I .. . 



-

'DIe ~., .. chnractoft ·UkD· 8hetto,lanIa. 
'f11dth,. oolourotc. or bl'ncts, ~&1'd. C01'Olls ~"l'8 

o~ .~ e .~ of 11) ·tlowJItat1O!ltlrete_ ~ 

__ app.. '!he OWl"P(JO data~N tbt.Id tl!ld .. ~ 1n 

eentt.me't .. 

~. p~(Jft pel' da.J .. observed 1n 

G ,lante ... tor mala tI1d ~. fIt~08t'OCle ... 

t\~ •• 'mscnloulmte4 8Qpalftlte1l'. 

!be .ale .t1owft .Il'a!t .10.,elO$ .~ 

collected jUt. after· tile t:!ae of mtbelll& _ WWla.pt 

iDG nolet petlttUeIt,obabeft __ ~nw.1r. Jlftal'M'bouN 

tbe,olltaa ... t1uatea 1ft tftsbl:r capen.s ~ !1cM ... 

ott fttJPMU-aped .. '1I11 •. ,.-. tJeaacI 'l»of'ol'e opGq 

wltbbut .. papor .... to pft'Nd,_~~t1tJft 

aallltdn ... ..s.ttert:lDt.tJIs." Polle'71alJlUt7 .. 

~ .. fIaa * 1'!ftd.t.crt oble~OY:-." .. us.na 
."- • ..,.. ot pol1SDftU-. 

.w.. take ... potl •• IB 'aatt •• . . . . . . c 

tile .,u.e .tftb '- ..... ·18fttlJ.1.otte4 

to ............ te_ sa .·eueroeo _1ut1ellll4 



.. 
aVGraae tau ~a Neoftle4 tI'CIlllD l'eP-tect ob~at1on. 

ftto~collOcte(I POlkluttl'<lril t\O .,eolea 

1,1QrO kept tn 1.t pet.tdS.!tbm4'[1JW ,Pll.ova4 to aCD1Dttte 

In en14ty "Ude eonte11d.ng ~ sucrose 801utlOl'l -tlt- 8 _­

Intervals. !be, BeJl!dnatton of ~,o11OD t~bQ -'\iJtIS ob~ 

lD1'OUeI1 patne·mtGlO.COJ)I~.1be ~ot 

, ~cblopon.e ~t0ft- calcn1aw41 .. euh ~es etteJ 

ettdId.DS !a ftCeto~et{d.n. 

ft'Ult 8Ot~188 ~(f bV tIlrQe oetboda 

ema.".l flfJ .. en polltllOttca.. hmd polllaatton m4 ~ 

~ttC1D8 -waft-~ 1ft tIJe-t!KIft-tbof ""~ber.ra 

0!J8ft nolU.Uon tile ~ wree;,::laoted .. -~ 

time tere NOOIded ftar tmlt: set. ta hand l'Oll'DQtlClt 

tM· ftIMl28 tlowr-· '''' .... _ • boaI's lao .... tM ___ 

tncot tlorQlle fJIl4 -vue baad polltD8tel14thtNtJh2I' 

..... ~le t"J.otfGrsend .. a ..... to -oheok ~ 

natumt l'Olllnnt1 .. ,In. •• of '8111111 ~ __ 

...... 1M bt1Uh befbft .~ 1'ht t.ru1t .,'1U ..,..,.. 
eI thl'WIh 'flwn1 o'bNf1ftU_ or .-.,- _lUaa .. It 
._ •• PJ"lUtMj tn,. __ tl\Ie. 

c 



DIe pod041)(tttGGftpoll!aeUcn to~G 

I'Jatudtr o~ trtd.t ,os o1Iee~4 .. tile .8IU88G' ~ 
. . 

ttoQut1'e4 for· ti'utt 4ove1oJDent '·138 .190Qr(1ed; 1ft 30 :fltul ts 

of!t1o ~es. 

Itl'setos ea4 the~a ·,cahtot, a t.rtll;t 1-'" ~ 
eape.ntell' •. 

"- tRtIl __ .rJ'Ul" of ftUtt. baJ!lWtIt 

at l~~ ~ pl.dlt,QI'e o;*" to ·set the· 8PP~te 

nol'} pltet aD4 .......... Sn !d.~. 

,. flutte 'UIII8' .~ ftDIcalp' ··and .. 

t'!wrt1&G. ~"or ~"t •• fOIIn4 ,oat ..,am' ... eMIl 

., ..... eI' ..,....s in :oem~ 

,.. ~t .... 1ecttea. to1' 'lee .. ........... 
....... tilao __ II _tbIlr ..... --' ill ....... . 

,t .... ot .,..,. ..... _ ..... ift .......... . 



~ ~. Of' rtnd thtckDeSD O.r ft'ulte 

were 1"ot1rd aat md apl'ene4 !n ~ 

~ !l1I!Ibar O/teeod13 coUe.4 f7o:t ten t.rtd. ts 

end awr~8G mt! fbm4 out to lzowthe D1I!lber ot seeds pezt 

ft't1lt. 

~Cl .n mrttta.d ftults vnre oo1l4etG4 A"aI 
H" ~~ ., 

ea. '_fa, :ape ••• ad tile' wtlbt of _ ~4t. '+­
reCOl'ded ~~. TIie',albt or 'seedu:tra0te4. 'ft:iaI 

tboM ftults "f.GlQnlso ro8Olrda4 ~tel:r ,tor eaeh ••• 

8114' ~ 1n arm.. \1a} SMClto ft'utt ,"""tio . .., 

fOlD,! 0Ilt. 

Dt.e 1fdlftftnl ft'Gah _Ptor 'tell .tJrulbt 

-wen Nc0r4e1bJ e " .. 1. bItlatlaoand oat tn to ... 11 

pt..... !btn lt~$ et_ 1ft ..... Ul1 ~ .. strIl't wtlld 

.. 0bta1DeI. Dl4b tbt 4.., .nttel' ooatetot .. oil .,..,. •• 

va8 .aloalf4ed _ ~1D peN.~ 
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Vlttn1n'C' '~or f.rult I 

\bD srmos or ed1blo part\~ gft)tIld _ 

vo1am.e aade upto lDO at. .~ m1 of _ tIe'8I'.t1.v preptlZ'GC1 

&tarcbeo1ut1on 09 lDUootoJ' _s atdo.1 to S co otMDPle 

t~bD In a m Dl e0r4eol t'.Laak8Dtl tl tJt~tea aplut 

0.01 IT 'f'OtUtdU'.1 loU.de (ra.)aol1ttlO1ltt taka 1ft & 

'buI'ettc:te. itle d tt<dat we n~ • a blul81l tilt« 

colom.'et1<m tNdh ·peftd.ofM)d 'fbr 15 _cat4tJ onl¥. V1tmtn 

,t C. ~t 'tco ttet~an ·~be.d:fJ or IQ.utS1!1Ie4 

tft tltJlrtl,. aD4 tbo '9due 'tIll) ~a .. l4.t the __ of 

1 tsl o~ ~.ol v ~8s. ot \dtm1rl., 

". . ..,a" .... "tJeft ool,Jecte4 .tJ:as t'tD 1_. ~Of''' dr1eil mttbad:b'. '\'be' 'aee4.'w18bt . 

'Wltta"_ 4!tftt t!teD. t1Je eot?J.ar1aD ta4 ... ooot 

,." eGP~te4 tat tbdr .1IfI18bt \88 tatren ..., ~ed 
tft ..... ad .. _"Waa ad_ coat UIl8'bt .. 

ape...sIA po~ or ..,. 

o.tl·~ot"" • 

7wo ..... of art., ., ..... aoet! _ •• 1aee4 

1ft • tt"'iet'b1e m4 ... ,..... 1IrtD til •. ~ ~ 

oa.; ,..s' laaU ...... ot~ ..... , ..... to 

......... tae·tD1 .. filii; ....... ' .. tltMd_ .. 



.-
-

all' tight. '1ba bet\t1D8 ~e OtXltmted (ltd ad3l.lStell 

to -conden_ tbe ttOtl'Ole1e otbel' eaa fall 4.,14t49 

.~ the OCfldcmser. AfteJ' a lloIJftt tho tl.t-lakcmtnSn­

Ing ~tro1otD other ~~ rGl~ ~ and plneed 

1ntd.t1e the 0Vt/3D At JO&Oc .tbr' 1 1'tcVI'. at_the fat 

eonteftt_s ~Q"os p~ Cbapra 8D4 troma (lD7G). 

-,,-

, 

'ibrl ftOsb m11 tact troOh ~08 ~ ..... ~ 

ODd kept _tier rom tceper~turo rn:t 'mlsbt of tho· ftult 

-wftn ta1al ~,_ ,.to ?4tyato anneal) u..M!~ 

lotte ~ thetft4t.t 

~ .-Ut7 etftUlttJt 

"., ~ 
1\aitp' ftQlts eaoh oi'~di aMI 

Q.JQiIQ wre Iret 1Dl8J'obsuzlllU.m. RtDbeza ot ~4t8 

_N.8Ol'~ .. 'to rlpenbaa'Ol'Jto ? 4fp ,,... IGCOI'lW 

!WI. fratb t-,baIW.ted ·fIel·" .,eel. 
wlth·thtu ata1k lDtaot tad tile ~. o~ tile peltOll 

....... _ m4 .... ~ ... .,-. ... 1ftC81xttm.-... 

Wat«tt o~ ftnIt .. sa GtfUIaDt bIOIl'" 

"'- ... , or ,..,4' .,'t 111 <tl~~ 
........ fteol!daft '" eantll<1el'1ll1 .. ·fftlt lui ,tatlaUon. 
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.. 

deYGlopftont. opWDg aDd ft'Uttaet 1n teoonncuuw 
DOdeD. 

mOW!? month 'stan!rc ~ ,1\t"" to Duoer.sber 

m erou1Ds '.0 r.a4e foIoeeeh ~eB ana' ·the p6l'01Dtap. 

otsucCge ,.,9 cnlculetod. I1tn4,ol.l.tl'latlon va. ... 

fWtbl .. 

~. _le.a 6 aslo ~lt-lltslO ao«ee . ...-.; 
tokarl _ o1htoneUon len'ftna !J bUds on the tea'lfDol 

~~tlon. !he ntabtaJ' ot tlolJeft t!eft1aptJ4 end openeI 

1ft the_ ftOde$ __ & te1ct8 1ftto acocunt and .. _" 

!he pen._ 'WI"R'. CC'l11ectatl .fftu· the tnI.1II11I' ~ mal. 

t1IJvIft or r.:!~l4l ~ _- Utttedtrtpll't.ltdtllbohrD'bR 

... _~ 10. ttte ..... t4o ... taoe lJl4-.1,n .... ca4 tbr 

-8IJOtIse1f a-3. 4Qre. All pOltd1lleon -acbetsil .... 

• d ....... i · ... 
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Ccmp1et ~" 3loek :»atSO '~8 .. lorad 

tor·I"t~;.u.flUaUty end e1'08at4l1tv ··attdJ 18 tile 

present 1nvest1Batlan to~ee the data. n.... staDt1tt1'4 

eft!OJ*" ~. 01' ~m'lOG 8IdCllttoa1 aft'b1'8DOS'lere f> 

oaloulrJted tar c!lff~nt~t\Qtore. l'be".....tnae vnl1Je 

4oftOt 1'bUovtbeDOl!!lCl tUmb1buUon" 'tI\efttoh ther 
~. ~ .. to ·theU ... ltt.r _lues., ~sntl1oan1 

,test fOr n", Vll·1oM ~: toun4 out fJlat'J" tab18 -' ~ 

w.lllG otttt ~ the table. h tomula fOr ~ 

el'l'fJlJt;atAlJtel'leG ald 'OI"1t1oa1 d:l~ce .. ' _~ below. 

Qk/ip 

va- VOI'tttDOO'due to enoJt. 

r • ftt)l1:ooUcn. 

catUeal att..,.. .. r .. L dlftlt.-..oe X t (0.08) n' 

~'d."'t. 



CHAPTER-IV 

RESULTS 



• l'e8Ultsot the t'lroSCtt 1n'veet1snUon 

entitled ,t ~ V1el1, flUtlllt,ru..iCrdnni·btl1f:V ~ 

tn ~QQ .~I. '~\l1'OrlS t'ftd .11Qd1&11sw. tilal= 
noxb.ft hftn 'been ~lJ8I'1te4 1D jbble G to ~.7 m4 ftSUfOB 

1 to s. ibe onn~.c or venanco 'brut oos sbo\ft in 

~ 1 'tOiii.. l DIe .,erf.Dsntal ~s'eN l'reect­

-' tlt'f fbllGw. 

~_ teet (5t1ble el. 

h ~() or ~U«l ·tId 4lG'8 ftqUll'8d\ 
.. 

,., I8'IldDntf.on ,,~toeted for the .., U_cn ~_ 

and o'bMnel thct tho ~t1C1'l ~CGn_o in u,. diAl. 
lIOn poor (8).~ as ocapU'el to.u. A'IS4U~all (~. 
ae· 4ape. Nqut.na _~ttan ~. 108- 1a Jl. . mal1la­
eMnentdtt (10-12 «kp)ecrlPrftd to a. .aRic (1c~ 4t\T8). 

is&fJg- , 2m • ;., 
10 .. 1:! 

• "'111.. ltD 1:4 '-.0 L~ .. l8 

h. I 11 .• If .. d ... it "Ii.". r j .. AI ". i I. I.' .. 1 . I . III t I .1. J. I'U . J .1 . 
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·11le·laosth of lQf"!t "Ut h1gber 1n rwQlUm 
IDSldllJ1Mnllda 08 0Ql""t1Z'e4 to U. am. lbt'Ovar due . 

to v~;r1~.1t1CiD. 1n loot, the I'mlgo In.1t. ~QKJ~a .' 

watt 1ft bett18GD 7 .6- lO.o~. (f1Gall &.3 erIa) tal thAt 

or a. fliA1sw5.1- 9.7 C';t. oem (7.4 ooe). _ ftl~1d 

to tbeul.,4th tba rmse' 'UtS 7.0 ... 9.5 Q'.1!! ... :".9 -9.~ 

cme.14 th MnverC3eot 9.2 en ·tftd a.n m In u.. SPGt3IDt· 

cbI'WIWa ad u.. .~ ft8PGCt1vol¥. ·!'ltdwlJr 14th t - . 
_aD.t to aottal lear ftNo the rnngu 'va're 40.0 - ?e.G . 

. 'h '\ 

tJt'!.<Dft llld lBd -70.0 eq.G!ltJ.14tb tal c·-I'aIG of 64.5 

m<t. au m4 44 ~'.(DfJ :1ft U-_~ ·aDA 11-. diAl 9& 

"~wl:r. 'D1e. 1eb8th of peUo1 .. 1oqJ_ 1ft.u,. 
aQAblDlII&I1aQda, -'ttl rm~e o~ 4.s t.lMttta ccept.1W4 

to 2.6 .«1 In n. ....., 1cJnatb of U. ten4ltl we 
rotmd to be !llatIer :lD 0088 of up. ...DSbtDsIIaII·(21 ,me: 

a • .,."..14 to U. .tUal •. (w.t) .. ).. '3»8 1a:ctb of 

lDtelDJde ,.. ht ..... !a,a.· .... 11111_1 ?G ens 

lIIataet 4.8 (ft. 1ft .. a. .. tAaI.m;p .:;. "'f!t'4tm1rt1 .~ 

htsMr 1IIOtIl' or «&7 aatW'ooo_t (alf,) G.~ 

to, " .• "ag .(~. 1ft ·tAI",...... tha· ...,.ot tile 1tet 

(P.t.g.1) '.- _~1obe« •.• UCbt_ '1oIl8I. 1ft Oft.. or 
u,.. SlllllDsMcu"a ad ........ u"'t~ 'lobecI _ IlCtrI-
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Uaemol0 tl.owI'IJ ~~d J.B 0 Itela1lt ;at ... 

otGG - na (ri." !D n. '~'J3IGII.I. lid 49 .. 70 «lD 

Sa.u. aaa... \IterC~e, talala '~ ~ at .. 

'heUbtor 76 ... ' OlSl lP· !I1Iil1~."'a awl 43 ~ 

ftlltt«.ta a. 41"'." !tit plmt ~ .... out 0'1 
'_ ... 1d.te4' ..... Uo ot 47 .• aamn1e • teal. ta 
en .. ~ . .u. ... PIIlIaI&a1a &'.11&6 ... in "omJO of 

1.(,. iI.1IP 

. '. 
• , .. fill . : J . . .~I .J •• 1'" , I . II I I.. 

Hale, f'.Iowre' took ...... ·taD 1IaIlIltU .. 

tlfJft to ~ III ,u. .... _., .... -.a ..,. 
11l,Up· as..-___ to .a..ie tloueI'ttt Sn .. ,h1 

1_ dap' ,me te ..... ~ '1wu4 ".Iot.a- tIuD. _le tJowIt. 

U, "'1_..,11'. -- UJ-I!e ..... tad lJ,t. dJQ1. 14-17 •• 
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'" 
Ume ~lc8'l for run. ~ o~ .~ in both na10 

en! :ftno1e 11'1 two -8t*4ea wro tJttIlteti. p~ ftovItn 

took 10eetme 08 ·~to mole tl.m.-.. 17ele ftchl8ft 

O~ Vr=~JIIlda took ~ ~ ~.[I) boIzlttt acxapQhd 

to m-26 m1m.'ttes Sn l;, UA1;.~1ar"". 1\Be1e f'1otrJeIt 

1n &,.""lQbJIImfdl tOD1c 2.0 .. to ~.l$ bours as~ 

9.12 ldautos 18 1; C".1be ttBe ot mtbaels wm 

~ both fbI' rmle tad ibf'U!&le tJ.owetts. tho atbeds 

. , 

~. z:" .. ~~I"-~ OtIr~ aomlftI 
·bcurtt an« 1:,. as" .. 1Il tt~%n bofJb ·the ~es 

or _,. peta~ 14t.heaa in n ttbortpel"1oa. 11-
aac;JdarMruDtk1 .~ In .. ~ !J.otft 1I'1eIU &a 

U. •• 14tbel'ta t!JOIiJdac ...,.. 

fton1 ~(~ 20) I' 

'1'he i'!A»nl ehe:rnct .. ".. mOOlde4 In both _Ie 

.ft1I,d .. 1e l'J.ovJrv o~ '-fJt)eeI..,. 1le ~ of 1>raot 

,,.. bl8beJt 1a 11-~"'I (a.a cm). tIaaD n. ..••• 

(11.0 em.) att "~Nd tou,t'OI11IIrt11&Ialla (1.4 GMt). 

,. JeI..-d to .,lpleft8,th _ ,adth lt ~ .... Sa 

o 

u,. ~"'1"""1.9 •• 8l4Wm • .....,..u.­
.rtatrt 1.8 ...... 1.07 •• Sa a. ."'.. ~1ar e· c . .. 
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~ ltIqth m4 opea!na Qt~ or a.o.. •. t«tIW 

bt.".. in If;tGlllllllMi18l1la14th 4.6 (l3S m4 0.3 «18 

n~ __ ~. _ ~ dIaIa 14th a.1 ens ana 
3.6 ea. 

tho lIOn. eizo ~CG1Jde4sa.uP tllAMAm2IlJ1t­
... ~8 tcuftd. to 4G.ee r4e1\)ftf) .... sa u.. lit,,_ aJ.e 

at.-!'". She ~ Vlnbf.lltJo teeW t.a1h. boats' or 
.~u.tv m :wtllOOftJeo oo11ltt- NtoaW tMt 

po11eD 919111._ ,.. ",to '8) boaI'1J' after antbesls !D . 

• "'·DMlDmd·g .... 88 .. _4ft 1D ,U. .••• ard 

'Ile ·ttfO· .... ·took m.ca-o •. It.arm a.o to LlO..,.. 

tor ...-s_an.Pol1 •. v.ta1:ti'Ufft et the .t!mI or 

aatbefli. ..... "' •• te4to be . ., m ""' __ ... i'oUeti 

WN N18d. SA..... PollfJl "-'-btU_ .. atucJ1e4 *~. 

(S) ~UQll tI1be ..... don. .. ,eU) Dul' ;1WtlUUllft 

tMt,:"....._'GO~ ,_oil .. .,.", JD01{ 11labll1_ 

1nIt ......... , .......... ...,. '!lIN ·obeelwd at a· 'houn 

s ....... " .. lIOn. ~tI_ --._ 1ll tb_ tw 
.. --. Pou. "ftaIIIll,," ........ tluitaet 

..... 1 .. tIIle. tNebJatOOllMte4." polU'u~,*, "ttl 
'tWi' ......... __ lAt~. -..s . .." tftrlt; .. 

• 
. ,f)ftI.ttJu ............ f.rl4.t· ........ 11p ....... 
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l.aG.e.as 
(~.2Dl 

la .... - ,- )-11 __ .:,Hal. -,., ISI.III...",,'1 .1 'U' II; -.I._I Jill 
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Fig.S: FRUIT TYPES IN Momor-dica dioicd (ACCORDING TO THEIR SHAPE) 
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Rnr 'Pi. ~ot C X Dprooaoe '·ec grom 

rll4 mala pbue ~ ~N1nttng to ~. 

1eat', potlo18t tendd.l .8DtJ sntemodo· -lsagth .1mvob.Ul'it" 

(~ablG as). AU file ..,. eharaetas teN tota!I to be 
.(.1. ' 

!DteftMdl..., 1n nnturo CCIdlldDl Ube:It teee Gr ~ 
Oft .tJa!l 1Jotb ·'tboptll'Ct. ~ce tho tauale plmt. ht1ve- -' 

-l'1Oteano to ~ngGftlr mala ~., ~8ft ~ 

vlth , __ , !)lants fbl'·bNot,e&Jrx,. «4'OUa, -~_ 

len&th ... opatftC d!taeteIr (~ H( a).P1ot.JI!liq 
, 

hetght «(If ..,)aftII .. tabIn fOr buS 4egeleraalt 

(16.S) ... ~ - .fGilaI to he UOftI -o1Dseto 
~ tII.go ... _tho Utw. tato. ~.taU ~ 

. or tJwueN (1.J& IlaaI"al I!Id ·tIM f1I _tbetd..(~.45'11t1.00R.o 

.altlll>U8btl8l'Oot ~edlazr 1ft IIGtIlre bUt cloee to 

u,. . ...,.., .... ( 2 ...... -4.10- G.3) .. 1'Otl£)eot.t_~). 

'01,.. l'WtlUtr' ,.. olJi!le ...... """'0 be __ • 

Lit tbct .-tbof lW •• ~to -tll$ta-' ptll'aDte <.-. 
. ~(_14IJ .a) •. $k4WO'blenDt:s.CII .~ ... faubt1 In t~ 

..... of pOu. dee· i ... · ,,02 tdcam.s ~--mhlzzmaf. 
:ee.a lDlitM- fM 31.3 Sn J1 (0 x D). 

o 

••• 
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DcldMDt aid t'1Oft close 
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DISCUSSION-



o 

1'bG refmlte ot the ~·sattSD.vc:MtJ.atlt:lan 

tltle4 n~ ptold, 4!1Iftl1_ tJIld GIO_!:4l1t, ,.t,*" 

In llrDGlJUU ~d.1 ~ftDI .. 1~. 41a1S1l 
llo.dI'. pfttJlated'!a the paceadlDa Clhlpter ft'Veelecl "0 
t'ttMftil lD1\taIaUonm, ftZ'IMJa olJJ)GOte of p1tet .po.1tb, ~.-, 

",.It!, quel&_,~8 Slldmatuwda In czos..st1'U1te' 

as .U u mae oba:r~ctUa ~ .'1 "Ih!a .p1mt 8Id .... 10 

plarlt.- renlt. ,ea, 41 ....... 'bolow. 

~."tJt, ~'s atdtd.t srea- VlJltattcn 

1D zap'" fit .....,.".tt..Oe:IsdUUon ,. B-4 ""S ecrU., 

In .u, ,~aI.8.·~ to.~ Cfl1sD. ~ 
8~ttQD ott ....a. Is .-17 W'h1&bR ill U. ;rd4UMIA 

smlll .. ~tlftlCI. to ..:.1.... ... .... ot u,. .. '!1ftbIIr 
__ ,' ON ftat ....... s.n .... it to I'Otbl ad 

11 ...... t1MIl _ fbmer. - ... .., o~ ..... _. bo_ 

. ..,.... In itmllJ11ia· ...... (Sahao -' ~ ,mal). 

". ~18UPto - ..,.. 1a.lJ" caft&pAblllRr&I, .a 
71 ... 1ft & lIS."" ~ - •. ,.... NI'lod in .. «e 
mcr 1la .......... fl. a ...... ,.. ...... ..,OID bOt .. 

•• "111 rs ....... fOr 0 ..... --. Peed •. n-. ARA1Ifa-
... a .... .-dMW ,atoklJ'*, :_. ue flat 

h~ • d. .... _oil mJ.d. ... '-'craltlrJr fDl he ... 

..... J.IflUca.. let m .... or JP~ •• _. lIOth lDtoJll81 

.. ~ •• r • .., tft 0"",,,, _z-. .. to 



.. . .. 

eheJtea1 !DJd.ld.tors Me baeD ob~ln .... eel.m.­

!be 1dltld.tor 1$ ~t tD nclftuld or· fttutt.· 

In _cd ~ d1oec&ous lJlmtf't' mtcJr 
or tIG% 1'd1011J W17~--'" ibe male to 1\aale retf.o 

1n JJ.·.GhLDiddMDlia le47,. dte%'eM the t.lwd:le .S'J 

nWNG 1ft w' aalA8(OO • 44);;' .IIIrleeeeaull matbod o~ 

pftJp8PtlOft m~G tut. .ecSes are· IlOt dQd~4 ml,au 

ti sec· llaked ~·1. toard out. , a1elpta t'IBJ __ : 
" 8_. ~ dtlJ'f4n:ot tlt'tle dfGnal. ,let .tppa( .... 

l8at "')80 .~. Dele - ""1,8 platts can be·l~_ 

ft8d til ~tJtege.: MctlUeaUon ottla1e'Cd _AWl 
.,,1eatstn ~ _eso'~ 8~ be1p .. fbIt ueVeloidM 
8 batteI' ~aBdIII8.,.t«J 1n tflot!D ~ 

~ of' ... tto.IPeel.Utl ·818 mo4. 

tbfoDIb tubIr l'~ .. t ..... '............ ill 

thfte flICIlPfI·· ·mdl as NIIlIt .lobu1nr .el4npW 

(1lg.4)'. 1L- ~1I.l'lOdlr·~· JIOdtiIMt 

.,Sn428 . ...,.a. tUfa ... ,llt1ftJU a. dlP& ...... (f1.o1ntlr!r • 

• 1oftpHd ~ ,.. .~,. - to 4ot ........ in 

tubeJt,..,.. It I • .,." 4l ttl"'" to 14."'117 .. 

"f'1e 'a.1 ftMa1e thrtft2IIb . ..,. .... t'btIIt .. _- 0' 
f18ft1~. l'a u.. aat.. f'lmalJl tabeh, .. I'CIIbt .-

;8~ .sa"".'" .tIt tttv~'" ..... 
ftlIII· tIItb- .... ·fd ~ lUI- aI'OIabd .. tuber , 



- -
olGogated 1ft tr1IQp9lAtbout ·an:vdde t~ ~ t 

tt'4.e ieJlOt ~ ... rutbEllttc ecleDtlftcn aetborI 

ft11J 80S 4e~t1anGt~, Ue mSf" be' O)ft'Oct 

upto m-~. ..a. .• ". tultors develop 4S 8 tJl.nsl- one 
t'ft'I!! tile pftldaal ad Of mother ~1anf:j .. U-·Q2rMDs74DsI1'11a 
tobeh dawlop ~ or tu..,...lOOts. !CJ 

As-ca:r4 to l.ect' lqtb, ~ ".aA. ~. 
SMtl1er 'lea'VU t':U ~to lltt ~,....., ... 
tdmlltl» 1Jettem 1. obstl vue 1bJ" 18ft~ "t4dtb, o1tJJonsh, t\ "de 

vadats.$l Me ~ ~ fbr leaf' tlI'Oa, thG patt(tlD 

t s ·tnf)I'8·or 1eN __ 1eI-. Dle 1oa're8 of a. 99ShID"lfIlR"'ll e 
._..,.lolte« or fttn" lobed ...... u. tAaJOI.!s·~ 
1"'8 4t mati ..... 1.0. :1o"~ JIiOD-lobed en:4 nr.t.ilohd 

(1'!.g...U. Petiole t.stb I" a1trOl.- tile tdld.1OJ" .ftt~?1l 

.a potlolAtlr of .lIt· JllSlldJIddDIJJIII," 1IlSJd.ft.Olfttlrl~ 

tlNlD a. ".7 .. ~1 lIIteb help ... pleat to ou.,', 

aD -, ___ I. ·~·lau.. ..uaotJ&Dr£'at ......... to 

u,.. 11.11 ... at,.,. 6ttaob to the ·tbtmeJa' ata1rH ether 

J8OI" s.n--. 1018).. ~ IIltemacles 8ft t.baM in 

Ua-, ""1nb'M'dl, ~ ....... to ~ d&l&AQ" 'o,aatw 
~t td 1Mt I. hi.'!" 1ft J:' ~.(~() ft • 
• 1' .... to u.., _. (»fl.. Ieat ~ 1. na.1r 2IJf 
Id.,.... ul1- ~_"I ft. O&IIP~'" to u,. .AQlIQr· 

" 
DIa lear ~, Ie ............ tile .... __ .. , ,.61 



- es -
attrtbatf.D8 eh.~oto~ MiDI 1JI.w or .~. 

1'he mnber ot '1eMre8 prelMlllt 1ft cmcurbl. t plorlte· are 

!)ostts:velJ rolnte4 to p~ of' ftlnltsotlNeb 

bOB been ~lft wr'~M1ce (Qrm1Dslac 29t0) • 
. , 

All .. 1neN~_ 1AJ6r ~·aeMft 1n a.·GQAb&MNIISV'c 

heltt· tbe plat to pat. t'orth ......... tattft ~~ 
l.-ured fNlt w1abt - tote.1. ".14 l'U' .leIlt. 

~ tbe 'COUI'H or mwet:lpt.f.tAl 8CftO 

ld.OJtetlte .o1me'~U .. lebtlal to plat W&1tt, .. 
" 

htie, ~ ~lo!IcB_t.~ ... ttJt.Jdee1 ~40te ... 

o~ t10wer JIaft ..... ft~e4 ftD4pnsdedSa YUle aJ.·'~ 
lIItl If). ,.... t ........ ·eJIe· 41oeolOl18BO th·· cb.f.'.l'--. 

MW· 'befD .... wea m both .ah ad~1e p1aJlt. la' 
be .. ttle ..... _1e ~ ., •.. .rc.s.d. "-lIar -- the 

, ~ 

__ Ie p1Ia .... __ .flo.-. .t .~. lDwr beSCbt(4'8-B1.tt)··''-, 

...,,~ ... to.~ ...",.... ... (10-1:'0 '''''(Pn~tt -.d 

PettDdJr L~.A11 tlWJeudill"l4tJJ hfl"'. ~ ct.. 
tlatch __ ~ • aboft Jwvea&1e __ attu mteh ~ 

etlw .... ~,!a ~- 1ate1r both ...... toll.ov 
tdaal~.......r ~ he1lht Ytll'1_ tJraa.· 

..• ..-,., to ... -. lit nIJCr' ....... f'1owft .... ar at. 

hi.,... 'JIe:I.8M ...... - to ...... naa. ~ ... tIMrr 
.., .. lit "lA.mtI' Iletpt. 

In-"~.' ~ ~ 1ld __ •• 

, "b- til" ... of ...,a1,. J"ttaJ, ~ -pltrtl.l 



· aad .t'JCU) 1«)* .ht'1s 1laoa ..... Sa this -epeet; (Zulf-eon 29m, 

aa" 2940 •. ~ 1008). 

e1nG auccesdm l4tb ~1e etta0be6to 'the .etas 

(l\tt.eble 1973). t.O~ ot ~flU_ mat" 1ft tIlrttll'G!lt 

PI .. 8S _n_ 181JPf1Glos. ~tI.I eo1lecte4 on: tIM .tae 

K brttete, 08-., 0Dl.'0Ua, '~ ~th md'_adas 

d1aaete tn the •• tto ..,eo1es ,1'8V881S ealG ~. 

re_lt~ DIG JaBtb or ~l$ ~ 1n .. ~ 

1M"'.' ..,1ft4 to U. Ad.'bot u 1'88- to _~_ 
t1Je U*erld. Is J\..~ !fa Itract CQfth tbe anle ncma. 
uu .. petal.tt deWlap oo ..... J ~wI. out ••• t.br 

blocalna-'l1le JM:ast:b aid "-4th or oalp 1. ~8lJ .... tA 

U- .... IIG (L5 au .e4 l.O7 em) .a ...... to 1IPs~ 

alISPm'l' (1.8 em ... l.4 -.J. ..& 1dIIt~ a.d . .t" 

~ "1' .0N011a leDdbt· ~ ~ tad .. d.Da 
at .... · ot 1ltSoJJar .. 1a Oll" o~ laItb "'''4Ul of 
oelJa (fable 10). DIe flo_n o~_ qtAlllMtda.Ca 
G'" .... t. 14th,lacac .,.lla 114e l'lOIW • bue·1Ittt 

.tlowaft 0' .u.sUA'M .eft, _-~1n~. 

%a ........ .u _ aonoeat .. .,let. 
" .. ,.,._ 01' .",." 11M&, .....". ..... tOt .... tt. 
ot ~ .... ...., ......... " DdtI ooll4ete« crt 



... .. 
" 

~ o~ cJere ibr CJC!!I!)l.$te d~t tben·ma1e 

.. n.o,.." - w17 ~~_ tbe ale :t'1ftIIt of 

a.~ ... tdr. 1aa8eJ" dar- (JD-aG dtt7s) tor 

~ dew~ of ~. bud .~ fIDale t.J.owan 

o~ JJ, .• I.QQ 'Cake tdJdaa pedod (14-» ..,.>.. I~r 
mOtJt tJot-.etWne lUll ~1opa_ta11ita8. Wltb!n • 

l'eI'lodot 3 we.. Bat" III'*" Dnd • ....,. '913q, ZQtctlop 

GD4 •• (2977) lnL IISMllGbImItllre'f8818 tbat .tJ1ct 
. , 

n~1e eD4fSDeloAowel's toIse·m- DI «eva an4 19 .. M 'dap 
• 

l'(U!r"ectl-'~ ftC'a bn4 f.nt:1aUoo to .eGI!l.1ete. bloGat1Jlp 

ot".~ 

tnttt1:Oett.as ruults ,.". bu_ obta1Ded f'Olt 

~ teieft ,.. ·ltJ11o~.u.tft8 of ·~(!tttble - 9). l'h 

.u. i8ItJIflsUnelll mtllode iw 'Sa .~ ae1l'da8 1Itm'S ,.....1. u,.. dial. tt·t. ta .. ~ 8\JIft1. haJra(~ _ 

_ ~. J981)f~ .. opent;nc 'tI.tle 18 "..,'8hof't 1ft 

•• l. •• ~ _818 ~ o~ a. .",,,,.··1 ... _to f28 12d.ml_ 
1ft ale ted • ld .. lltaf.a ftIItale. aut 1e .. .GQGJTJ.aobIa.dl 
t.t i • .,- .L& .bOQ1". llal L18 ........ .,eets-s.. 

,.. ..-.UOIl or ...,.. .. or no.. t •• ....,.....t ~. ,. ...... n .. tile _814 .. paWt41JIC .. 

...&«enb1e mOft 'tiM fbi" 1'0131."-. P.w. Clop 

vltbSn 2 br.JDftI ~ . ..,.... U, '1'AI. t.I.owaft ••• 
'" .... _Ift .. ..,. ....... PAQblaAJMaud. m 1he 



.. 

n~ IYntuftd em~ ~ ..... 80 tUJ ~. 

,Ie !'lOt. ~ble adnee t.4t1leJt1q. time· o~ ·ane~1I 

eo!DC1dos 14th tIis 8Ilthat4o _ of other nId tho 

petals Cfl1'\1I9 ~ met eoY6l!' the ~e trurf'aca 

ntthe~_O. 

ntc1't8 ~Apdlmd~aebes to .peak ~ nepteber 

nad then padUell7 dGeUDeo I.IId ..,..1ete~ celt_~ 1ft . 

3n~' .brael7, f-!~ . tD ea_ ot lle··dI"'_ ~ 
.tftl'b f'Attn. !t,.. to ft_ lMMk .ta ~ tftt ~~ 

.~ .t.roa f1~ to Ap:r11 (as. '2) 

Ae ~ to pou. ... " pedot or "'~)41tt7 
·1.-'_ 

.... ,on- ~UtJDaomeldehb1e8DCl1ftt of' YalII.t101l 

aN o~ n.e ...,m·1lu -- -.. btht. !'efJPf.tOt 

_ Htell andlD1liDIGIl (]910) bl ....... (U~t. !a)fj 

4.,. ... ot 'If)ll& t. t.l.il~~ aftoI- ..... or ,', ','- . 

the tlawOl'. . •. ,ou. .....1. laawer lrl ~sndd,*,LWIIla 
1"-

(4G-GI!) ... ..., .... "l'td to U. sJilLll (e&.dateft'll18). 

i'b8 'ft~I4Utr ot pen. 'a fttdDell _- ao .... u 
u,.. arn"!'d"mpall .. "_11\'8 1a.~ •• ASmtltlr 

h.lt. IInWbe- .f ........ ~. - 11 .... (l98I,. 

'11ae Me~".t ,. .... 18: .,., n11 ... pOl .. of 

110 ............... ~te C..,. XJtYf). IJttht ~ 
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Hasan., !be po1J.eD Petne o~ 1;1, j~C.· aft ~ 

~eUow 1a ~ 1iIItte lt1tl"". 7oUow m .l;I.. S9SfiI.D:­
AlJIBiIIIla. ITo ft1'1~t1on ino."...ta4_ lIGllfIl tube 

6$l1!Jlnc~tf.~ tn ,those t1c!fl)eltetf!t 1. · ... 17 a ~ 
ill • _~ fJ'Olnt1on.-

F:mSt set ·~·(~h1e],"r,~.'eamed oat 
. . " 

.~. O11dl}lOiSt.UGn,· Iumt! ~mrmt1~ rm ·ba8I!DIJ 
Mt! tile 4~'te ftYe818 __ t ,r»' f1'ntt· .. t le'o1JseltW\J! lD 

bnaJ'" "tn_taeeee ~~·~_e. ~;d.t 
a~ Ss ~ ~~"",,-.. D:now.r1t t. -porW 

!lft ~ (ra..'Aat.-19a!) and ebo~4'iQ 
. . 

.aaM'Dk _.~Y In ~. ,dJaf..GI dUlTILar. 

itr""!A'. !1-.t:lllDntfa'poli--. Me --~ 
(p""J. 19f1I fi: 'H!ddmdDSlt Jl111t)~ P_tlIeiftal? m. 
slSAI-. -porte« '" ttnah (lrll8) to11nt •• ttftl 8D4 

118 .,o1llJ\tttt.. 14th ,otlau u r-tJII ••• ·W_tla 
u.. _,-, .L~;+~ ~, .... 
1tOllfDtltlmb bOtbtbl ..,ettte rewlted !n hi •• 

f7tt!t. _«lIP ..... to .... ,oWDaUon. 

mat ~ ---eel 1D .'ftUWIt 

1iIIAJitlt ~ •• (Wt.rJMD) __ ale that ftutte .., 

... ~, .lot.u~ .. f4Gn1~ oltlfMl, enola .tIl ...... 

lth ~"~ !enid ~~ .• t.Ntte W. 
ne __ 3'" ..,. to .. --- til 'u.. tAPIaIDdlIMlGa 
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() 

canp~ W t~. dlctoa (~ ~) but b o4lb1e 

stnIe attam dtbln m m4K days ...,oett.- 1ft 

HII7Q1:As¥l SllQlIID"DPUdQ ~D1 IkrJa£11c til"... .. 
~ to l~th o~ f'ftIlt stalk, md.t leith, dlmotGrt 

_ll1at o~ ~t _ :rind tblelmras8 11- ~npbJmpga,1 
shoWd·td.snt.f1cant~ bip%' Ylllmeu eamp8ftJ4 to u, .. 
. d&DIm (1bb1e lG).· 

Die fttslte or genus !JmADUSII ccnto1a. SOO4 
aaorJDtot IJI'Otef.la, caSt~o_ appreot~1Jle8'!CG1t 

of fbt (rOble m. ~ eD4:raln (l9?9) ~4 tJ'D. 

eoonadc tMortenea ot:.; tZIaalUa,. ~. elMO) 

~~ the ~·OODtet ot 1:;. aad11.DGt4nAoIII HtrUlt. 

(l976)~boo tad JIaboIma (19lM 1 ~th. pJ'OteSa 
, 

nM ..... tda· fO' ~ o~~ .. ~ ·tOt ~dl8Ia~ • 
..... _ 1D "dtadD. tetOOAteftt'u'QPIh&Qamacla 

oonWn .~ .. ot e41b1e ·pclll:tion ~to 

11e.- ... ' Sft ,U.. GA' ... 

til tM pN'" IIIWI_.,U .. It Sa "",,4 

tbat tbe total ... ~ ....... tat of t.rult 1. M .... thaD 

m ... ot .. enouRtta.rn.u,.· "'PGbI_1&& _ mAtter 

0CIIltet 1. bI&btII'Cte." 08 .~ to. 4f.sa1a 
(..".'t). A~'MV be .... to ........ · tile _ aattra-

.... , in .u.." •. ~ ......... J1.~II. 
~ . . 

the· edl oanttDt~ In .... t. ...a ( ... _.de> UftIll .. (ft . ....., t .... ttt1rcl'O.lt:. ~ . 



- ?1-

_ ai;.. CltJ66) r~dthnt.u.. UQloa oontatne 011 

~1!dJ'J6 ~ of: ~1 or __ ~ eeG4. 1ha 011 

oont«.'lt 1s ~ VGJ.'YJdgb III ~ aaiCfl (t',s.~) 

ctepllftd to.~ .. ~_Ill (Mf) •. 

A. ft8~- to tbe ftmbe:r of JJ88d~ ~ ftul-t 

nJJ4. _d to :tln1lt nUo 1.t 1ff ~thct mil .... or 

•• _1 •. ore·oGre !n u.. abl:lCblll&lDdl(3?G> "'--84 to .n-.". (m.8).· llut the 'eeed to truSt ~Uo eo.JQCI 

" 

tl .• 'Verse ~, l.e.1t3.1 in U.~~'W'd1 t\td 

It!'.tI U & di~" »e~le tsf!tur1q, ctec. ot 1%- '.SIIIA 
.boU1d lie .ttJaDd out - tIlet l,t clrlelop.opt!.1ms -... 

- , 

o,f ...-t to __ a po4 tote.. 

11» ...... -o~ OUOI11'b1te .".., 1ft tUe" ~ 
-,' 

.. _lOUV ad the pal ••. oft tfOt4t at hll-. fbi 
~. :;; 

etnotun ot cnevblt .... ItmJ ---dtJUed!1.r. YUtIln\ 

(1908) .~. (l909 ......... lOSJ). Data - ~i 

wee« _eM. .... eoat lII4oe>tJle4on vetaht ~ 
!ft'teNetUI result.. __ tlomtdlt.'tUwt •• a%'e OIl_'llled 

~ ~n th_ ~. fnt ... ~ ....... (~'ble m). 

l'rl t!ICl'fe .0t\0UI1d0 ta l1Jce _1]& ... -.. ftltda. 

bl ttGi' .".... pSokUnl cmo'tIIfHI'r aDd .1aIt aeloIlt tl'tttt 

reaeh 'eptf.r.stll td11»18 etap 'tIIlttd.a " _.:~k or little In_ 

' .. 1ft .. otIIet'·· __ tdt. edt'Ie .... attata '44tt4ft 
~ 

1W\..". In ...... - _. of "lat 4cawtlontl<a ' .. 



- ft .... 

moat baVe nolec'ted.I!l&ft7OU01J1KUbectltlftJrl ot thau ot),rlF 

hr-.r't1e1!lting cbtt1'AcrteJI. !ft ttao PP,l8eftf: ~. the ~ 1: 

attarlu • .uble .. stc.Ie tulB _ _14 .4twa 1nlf,. .A9MIa-
abIIIIIltl" l:'IIl4 lJ, dI". N.,.cti ~1I' bUt I'tpenl11l of 

ftttlttab& aa.O diVs and 31.2 _ in ~~dl 
.. 

U. .GA.fAt&DGI:JlIIIlda "laftb tn at) ~. 

~ SO f.lUf.tm As obIGrta4 .". ~ .MdCbakrtm.l1'tr 

(mm) bUt tn. tills !II~U_ ~. t.ru1t mm1Mrr per 

,,~Dt·lm. be. obeel!lul .,to ea.. rn. O~'M 02' 1111 .Q&tw., 

ma ..... ot .erutt. pIiOdned peztp~t(11S)l. ~.!:,!.s. 
, 

UaGfl that of tp. 1IIaMDAMIF"I .. ·thGtr«tft18 llolJI . 

~. bel. 3.S1 Ira - l.~ __ ft~_'" 1ft u.. APGbII: aId""".-,a,.· AM. (Table l8) •. '" ftC..,.. ~t 
_aht ,o'b.'''''''' -to be &&.96 •• e. ... -1IPOet1wlr 

1D.a. ill_lAW-I. ,ad I1;t('1 ... ,- nil a"..... 11 ....... 

f'ft4tslp2.tet in .u..<IA"~.a and • kg..1ft a.WNDP'#'euta 
"_'be eoM!deM a.~O 11.JA. 

.. ,...,.... ot till .. 0I'0p. as t11d..- otl ..... 

eJ!Ol ft. booout ..... · 1!ae otls OlltP.1D1d 'r' enetdll8 

t'helIlO4e .... to _oolD_tee. cdoarlD_ and .n4lr1Dl 
" 

lD notuH. .all pJOtda. ted tnt.,..., ta-.ct. 11 ... 

bett_ tat· to a. ""SO fftII 11- 9"'b&nelta.". ~ 
a.tun _",..str:'f.t. ar .... tutt_ 110 .... or 
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tbisrGnmn. I.e 10 tom.es or 71el4ot ~1 ts 0tIIl be 

obtn1aed ~Cft. hlettft tf40b CeJl ~ nearlJ' ~ 

_Gels ,d tbne· .-I. em J'1eld saC 011 lld.dl 14U be 

neer. mlO -. or 011 rteld tra! ·one· 'hectol'e otlm-t. 

!be eeona:d.e8lJt tbe8e eJlO~ ft8 a'~ otl·8884 ·C1brJ B$F 

be ...... out. B1ttvnes" 1s abf!ltCfnt sa th. faQtt~ ot .. 

til_ ttl) fJZ)e.ete. JilOther D~ of th1s nanus U. 
QhtlKf1lt4Qu meN' or mKJQr14tnefJl. tis ~ /~. 
blt~_tn .,.. cu.UI'b!t~.; 

tleDdeUoll ..netten ~t1~ b7Vtdl­

~.tlontl1d t»1rPloS<l7 llZ'8 GOn81defttf the ~ .. of . 

e1flOluUen In ~1ent ~ . Ia tbepn8Qllt, ~ 

tim .tap--:_,... treen ..... tnwuiHH41to ...... __ 

.in _APU .... • ,~~~ n,.. ~ ...... - a. 4&0& •• 
" 

~_ two 8ft ...... pl,mt&. I~ 18.U __ tIlt't luge 

BUlllei" or geMUc dlt:De,.oasllkel¥ to ~ s. ~ 
. , 

..... IW-..u .. ltMAnc to ~.~ocnplaf._ in ..... .-nc ~tton. !hJ. mJJ be abo dl~CIil-

0ftfJ .. ~Oft in ptll.fllP.lClsSn ~ft.o IIIbztdl­

.ltd.... ... M .~: .. f.n '1i.~4 ... ,*11 

pM_C" a81ft ~-' ~ ,lAnt. ... 
.. __ ~. d.w1.tlpllat s.a ...... ~ .. , ....... 
beI'I7 aDd ,~lfttotbeJtl'fllPtaU_tr 'pJPOplldtd,w.t. 

~ taf:II""elftef'.\Y1ld·dlaeUon. ·Dtthu. ....... 
or ................ aN .allr ., ..... aa",,. 
owtttacd ....... - l~ JS83).<a.boo lDl ~ 

1'" ~ a. ebftDo .. a. ... 1ft ..... -1IPMl- (,1!I...c8). 



-
r;o tbara 1e 1OOd·c'hance ft;tr auecG:f!mD ~fte 

e~ tIfJ4 ~t.U.a(JUon.. i?arlier ~ttalpt. hnve 

been eede ~«th e<De S'UC60a6 (ite'aAl-l96G, ~ 
(ll'ld ." 19"IS, D8boo ~l I~ mal). But the ·moat 

.~ 1'1~1em is ca.-. ift."_ t_ plmt. AlthouBb 

dl.",.18 DO't OCCtlOll in cm1t1vntedpbmta, it 1. ~ 

!ft ~v ~b1taeeou. plaDts 11ke' ~nau. ""'.t 
..,m&1JW .... ,;.t(4IRand.~ .GGANns1daPda- 1tJe 

m~la 'l'JltGte of' tblt ... ~. plOd,.. Do· ftult aD4 tbdr 

lIdD ttaetton 1. to .tm:due8 poll .. ' IV thts l'ea!Oft 
~. ,.. -.' ... ,:, tote.-. l4t"r'! the ·tact .-u.tr or ~.d.t la1ftft'-1eed '" 

etetaaeal~ 9HmWe·ot We ,olltr1atlcn in l.'_.fblWJd .., 

band eo 'tUt· tile mt:Ibe.!~.!.~" pltat'lf om "" t-.,t 
to • ~. ~. 18 paett- mm." ~·0fJ u._ 4._ pdt .... 1eetec!,ou. 'J,'taIWlt is 1l8e4 .... 

pollSDftUc:e. .Ie out Uaed ,. lIhlW.1' - JWa ,(10&) 

bl'GltUDI' ,ot ·0000000000tcae plait- are .... ~'-. 
~ or ~1e _tbod of out .... eA!1l'mlltul!", 

"loU'" lf~. n.o.ret~ctA arot6 bnblt1!, 

4tdl'lbOU.,oif I'!lotioI' oYer e laDapedod, ea.,· alii. 

ot~lf.tff tad rJ~ or....... ,. tar ...." ltttle '\IOIl( 

b~ 1lIeen ·done onlieJD'tM· .,acl...na .tboJ' t\1'8 lee., 

t..t r-d. 1~ f8Il -JoI'l_ of tJtatt are not·Jet tau,-
4_..... the apW4 ... - .... ~ of tbI_ 

tWtll ....... ot ......... 1.( 1ft". II). MI-" (ltlM) 



htt!! c1a1M4 t!lAt aenetetrep10ta aro ~. 1a -M'!J. 
tratlU .. noJnJe4 (l9G6) .b.,'l. l'e~that _~k44 

can be .~ ij~~th O.~~ eoleblcfm.t tJe~f:t:S't. M."lo1ds 

of' u,. dia&. bas been ~ 'bg ~1181 dl\! ao,( 1976). 

~_.JDdA conal·at. ~ 11 -an, :-. a.um r:tdonelttrsa 
e~ til 11.,1014 Cn «8) conauon (Uehta· ·lOt 

TMmbw ~). MwdI. -'tbl' (l913) Radlr m4 z~ 

(L~ haW· ft.Fted~·1D14 t4thoolobidfte ~ , 

1n l;i.. sarra"'· !!Ie' Cft)p··_rofttleDt ~e been •• '1n ft 

g."... .. ~t. 1D t1. cbeNntiellfJ 0lIt\])P,L-ed to U. d1cl~ 

Cell ~ .SIlAJ:trIlaI'dIllD'M-

XDwspedfto GJ!Otteesb ~t. haw IJHl . 
. ,~ . 'r;:..~"" ::' . , . 

__ --" '14th (DJ1J'1e lB1?) and rr.tnce thlfttbeJe· ... lte_ 

~. ute.lMt1n tlwtaIenbl.ct. tbl' 1'Je8l'lr Vt, ~---i 

l\tteaptc hdH ''been nd to ~ que1.ttr,n&.tent., to ._a. _ sueot,.et. sui· ~1l_' to VUJ._~. 

oUJdttc ell"4ftlm.. t,_11 ,tad York (mG) htJ n1ao 

__ 4 Sn ",...,..:er.o . .., ... sa~., "14t,*_ 

aaa DcJIm (toat) 1l8.-~ ~ted1e '1 ",1Irt •• batwe. 

,aum"'-" to! .QJItRIMM.~ !tttb • ., ... t deW~t 
It_ b8tft .,.. b7 'f._lana (1988) .fW· deW_tftS.~~ ealtD-

a . 
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!ba lJ'iteI'speotft·~~dt_a.onp~. 

in alis 9tur!;r 1s daedto dGYelGptol..- acniJUft 
e~ll~obBtJ: beetle. 1'O'IdG17 Biltte1~ leaf snot, 80ft t.rolt . . . 

rot d1D&tlge.-~ obP.rnctoreof t.Pu1t ~hn.t%7 tJpe 

to sbout "ftalda1 erAS to cheokl'OOtiq .~ -_tIlt~ 

to 'P~ orr BOnGOft ~.. ·nut tletd.Jtab1e cb~~tehot 

11- mcNAahl",F.,. JlIO a locOG '~ "'fI~ luIor 
f'mll t. ,,4th 1.catser .t;Md,t!nc ~C'1o~ tol_ane. 1'.0 'srdlaehntt 

beette, lone' t.rtd. t etalk m J bitter b~~ ttUeJ,ttN .. 
the detd~_le·e~ft m !.plUm. a::~. hlP proteiD 

CGIlt4nt. btltter ·tate 14th ... · ~tdp1t.G'1t. .1lqt.th.I 

d.t~ 1ft ..... " ..... ftlltl' 11b «IIJpect ~ 

htSb1?'~Ub1.e to.,llr.rehna beet.,. loDe· doatlJ1CF, 

.bOI't f!Im.Itb!8 1fPecm. poo2' ~. cntG11".te. 1ft 

lntumecUd7 tJpa 1 .... to .cIeWel.op oo=b1rd..nc eane 

desUftbl. chaNe" ot blJtb the I'PMI •• ftJtr Or.te~. 

~;Jltlcm. 

tat ..... ".Ol'Oe.-r 1. po .... ble 1ft ~ 

.t ...... tI'U!l IulV to ~ (~b1o 81). _ 1ntel'-

. .,..ac ·emeetDI tttoN· bee --.... d __ .. in ,. ........ 

o~ _t Nt ..... ,.J to lc ... .,edflo ~ 

:le"'- 1ft " .......... ~ ..... -. .... ~ tn 

41"'-.t !J'tt4tl'.,.ettt. 0I0.fII"9r~_ =am fIIb.tt 

.'- ..... (a ... 11 ~ l!INbl", n. .... JOf'n). 



- ?'I .... 

In ,an po~dbl.e t.t1"OSEIOS· of.q. ~~11I 

nnd,u.·a9Sui WJft~t!Oft8 ~'ONerfGtJ £Rft'utt~~t;.. 
O~ 11. wd,8btle~t dtmeter,nnd thtO!:n.QE1 as ,.U ns 

~.s tftken tar ~~t7 or t.rult C.b~).. ]A aU 

apsel! rtOt'! tive t:KtttUDllllleerfttot Itns be,en ~ til 

;) ~ c erOfts_ ~M1G ne&nf:iVe "~n etfttct tn C '" D 

,ezro~~bere Me boon $. de ..... or~~ ft't4.t 

~l81gM tn eX!) Cl'08MS Mt1mCl'e~ at M.M? Sn 1) l' \) 

eJ.'Ot!Mn u ~ to the!. .. tntreepaotf1e~rtg. 

~!Vt.~ ~ bes 'bauD ~In ,leeth,. d1~, 

ana rt.mt tbS~" 1ft " X3 orotf888 U ~l to 
C :t C 010'" .. !nCN_ 1n 11 r e oro~o. tl'f1. ~l1l'UI! 

.. 

toD }[D~. !be 1noN88ele ~ ~ or 'h 

9CNe:tte. _ ~to the •• 4 cber.~ t4a.11or tft:d 
be'S beaD, ...... ' ~ ~e beaD ..... in b1Dbe 

o~ • .sefJJ C Jt D «OeI.,to .. bntm ,~ tn tota1 

rn ... ot.,..a. in 1) X t! eiC".are 0'1) .. 'tA., ffow __ , 

eM nmtNtrot pezrfltct ..,at 3ft .Nat1,v ___ 1 tn ex:;) 
0 ......... _tlU'¥elr' :uena_41 in 1) X C ~ • 

•• ,eorl!',A1Md to ..,.,.ettw ~.f!lc ..... Y..,. 
Uttle 4ltte.,... ,- ...... , .. ~-. 1*' 

traI'blD C 't; C rat O%OONr .......... t!at' Jlt1ClJMata17 

... ~H ,.... •• 1 'to .... ~ ira D ~ C CI'Oft .... 

~toDrf)--. 

'p~ ot,u.aa&."~ ........ tIte ___ :q.. 
-4ro or bOth ... _ tDt _40 ...... tn C ~ n ~& .t e ... 
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" ttl..,· has beaD. ~.~ 1ncrea_ inen.dol1POJm (fti 

etIbZ70·~tnr$ 't'1tb the, uee·ot U. ~~I 

'po'1l.ms i.D D 'X' C Cl'OtJe. .u. .poIIarl source (zenle and 

net8lft\lJla) control. the dfJw~ of en'brJD end fDJos­

",el"O.. t.t!Ie ~t1on.ot .~ in anbl70 and eMoapeJm 

1n C :t OCl'Ossea ·eanbo ottdbnto4to partlnl tnlluze 1ft 

ten111_Uan dtJe to the fact that the .81;y1e of oate.mal 

.,ecle. 18 o'!2Oh 1mae~ etaan •. ftl1l1,t or J)ol1eftp~. 

rtol1eD tubes are· not ·~.wn· tile 8N1fltlqth b .... 

ntifJU 8DS .0YI1J!I tblftibJ'e tat lei toettaet terttlHatlon.. 

nthel- l'I9UCNJ 55'1 be "the IBtHlettuate ,ou. seadDnUOl1 

~ t.1M stt .. tle~~ot.:.1- .• AlilDllJIaJmld.... 
tfapOfttuft tmd htelM.ty In ttlo ctMd.q anel I'J01'n1nc haara 

d!t1b~. nance..am poll.se 01:;J. sUd. ~ UMd· t\~ 

12 ~ enth f.f'ttatta or .u. ~I !dIM __ 

Nmt1ted til "'*' .~. rO! ~tt.. 

........ U011ot_U.ap :d:l8:ttlUO ... :Qlea 
.. 
.. cwte.MDO 1*1$ ;dlgeJrttV8 ,ens,IIe 114Gb tr.tlltllh 

hoI'DCfte pl'ndUcttoa. tN.. eon41ttCllattc-,..,.. O$~tnl 
'be .~ of 0W0J1'I ad ~. She ..... __ 

._~ __ ot ___ ~ 1I!t1aht 0''''_ tao %0010" 

~ to •. pou...s of n. .. "" ............. --
«>? I ...... U :l Xcoronee.· ....... tteR 1. 

ola-23r obid' •• 'bIh.. Wft'IJoteot ... -... .t.nIMa 
h ..... 0'" .... !a~_ p1ebt .,001 •• aile ride, 



t!pp10f; pe~r,. obem7t aoi'D.ooccmrt by' OO+uftl ~. 

88~·~1l_. 

CelDtnr\t1on in ''1 aea4.I.f}ob~i. lieart" 

~~ ,oteeeda ~ ex)) 0108908 semtJ'lf1t.t. AU tottllm 

Ftae&1ll..1'l8 of C 'X'. D oro_ 1'P8~.. J.fale ~- 1IP!Je-: 
$2'14 • .,J.-Uor endS eeedl.tqe ~ ~ra. ftaa1e 

t~ lte'Ve not beeft J'8t ~ lIut2 plnDtlJ aM 

tt~to be tamale ad mall ftraa1e ~ bude ~ 
~. .lZ,. 4i •• aeede DO~ sea:dMte a.tnc 
the onset 0'''''' 4Ue. to loDg' ~ hut 3 X C 
~·dl4 I20t a~te in tJso a.nt lot bUt til eooon4. 

lot ~ .... ta.nc. 1\0 .. ~ bt.'lW'" ~ 

,tante4. 

!be 1eat ..... eten 11. laa8tbt ,,4th, __ 

aft obleJ"9d 1D~ ( C X 'll ~1en_ Crable as). !he, 

~." ...... ~ 1Dtemedt., We_ 'mmtor 18M' 

no dltfeNM8' ••. ~ "'eD ea1Al - --- D1alta 
f'o~ tl'MJ"~" r-s.t~f..<\' 1ftt .... lt~t. ehore--. 
haw ,.. .MiII ... ,..leIClhot "" •• l~ of 

..,..1 -' Ill ...... , 1erIIttt., tbellll1tt ~ In. C X D 

OIe __ e lIN tcaDI to '"' ~.- "" 1n an ~' 
u- waet.. oeJp .-,11at .~ laiItIl ......... ' 
a~ (ff\tllAt • (a). In 'lot C"l Dero __ ~ 

Itctlbt haW __ ,..rtlf' ftdbee4"" .., .. toe X c 



nnd t'~ ot lntelbedinte .".. '1 ( C x D) atllet1o,.. 

took 1()S~ a.,. (16.G dan) tbaD c. x eca. .~ .• 
lntel'utSDI mault ~~$ treoftobWrle4 Ibr time take 

ftW· ~ opdDfI e4 ,a.Dtilestottu.. '1,( ex 11) _ale 

ph.ftte took 1 ttonr1S !dates u ,-~.-.t toa hou'a GOd 

.10 td.m.ttesM~W~ 1ft, C X C flft4 11 X D .eI'OSses. 1be 

ttae of' aotho"'s 18 ·allto 1-2 .~ ~Uor tbaft, U. PAIb&Ir 
~il3dI1Jr.tt Bur., 0-1'" '~. ~tv tben .a.~ ... 
c.o tba- ~a-n h~ beefl f!O;..' tDtlu_oed __ o~ 

,~ . ..,QGbIneftf;., !be t1o~colDttr 1ft ii. ( CA.· J) 

t8 ~ 'olose to lIt,la •• ' .... ,oUet'. 'PoUen'" 

iff .... to '"' In ....... in character (tortl,ltl l1Jto 

., ttl . the .1tJOIdh. ot r_, flftd hlp ... of .t.ftlllty 1ft 

pol.1en taO' _<~Do'b_ •• 4 fl. ~ upto lI)IDf In both 

tile ... ~ at the. time 01 _thJds. . 

It 1. pil'fda.tto 4lnnn 8OOef«"'Wltte 

a.,eeteor thOe ... ___ .•• i:. u,. CllIIIDdt,..II. 
is • '].aq8., cUlst.dJ2tJ Y1De ne .....s. to .1:., a... !be 
. .,... ,. U. ............ ld 'be ~ m.-. but 

fOr ,.u. •• "cme •• e..On .............. 14 . ' .. " .~ftM "bnblb. 1ft u,.A'-#d Aft • ... • ,,~t1- .. ·r"~ . . _ ...... 

~,tm ttt:eW iAJ .1IIIhIJ1*1MW4" It lD "...,., 
• .-.. ,," .~;,~1tt, .. fWa,.!4t 'f'iGIpIIl1atlcll 

• .-,nn- "l 

1h--- l S0 '\ 
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per ~. ,ioU be 0000 .0Dd 2,11"0 ft:fJ!NJctt__ :tbr 

u.. Am. and .u,. ·.GSSlld_l3J.DiJIIIa- 1128 ~te 71eL:1 

In.u. ti&gIM nt the ~to t4 a !r&fp1ar1t Ufttld belB tctlftftf 

It", •. md 9 ~ ... 1» .ab1.Ji~..!b~ 

the u:rpnt n1:iCd Itt to deW1or> e .1ct4ll'!ledinte tJp. b7' 

ltl!'~l1tt.u. AAiGi .,.. mtd.ntnlDfna .... w. populf!t1.011 

't4th ~ !'J'u1tft ftJr hIP- ?low. 

••• 



CHAPTER-VI 

SUMMARY AND CONCLUSION 



.. p ... tlnw.u&ttU<a OftUUod nCllowUl, 

7161'1, fJUliU'tr _l'~bll1t,dU4'11n.lfAlg;l.lA 

CA~asLl tb·~ lad .,1 __ aa~ .. a.tJ., 

,... enm.a tlQtm tbe '~or lbrt1enl~ 

o.U..a.2. at .ub~t tofttuet, .. f'1o~_'hto2og 
o 

(It t-wo !TraQ:a.. •• OIJ, r~t ot scee, ~ 

ro.! ft1ue and all eoutent 1ft aee4.eo11ect Inttmlet10n 

.~ "eld·1Iftd ~11_ of ft:Vlta, 'CZ'08tm14l1tr tetrt 
1nth- t. .,.-. aDd tJ.ball.Jt to atwtr· the pe1b~ 

or 11 aea4Unsar. 

, lft .. tlrmattGl of .. pHVlOWJ IJOUtJD -* 
pleat. ot.u. .... IIIII_JdI1. tJD'J u,.,. IAata lwe ... 
fJe.IldnaUOD ~ ...... ft'U-oln •• ea .... ~ 
"fII'1Ot~. ~ ..... dutB. ... l1lce tlofttl.btolto. J'1ew. 

qudl.,._Utr tmdtes 1ft •• 'ho apeet-. 

"p .. tI .. aD4 p1tat ~otton·~ .1IIIQ __ ... 

~ _. ~ti __ 36 -= ft O~ toJteptladlaft 

'b"'" -' n....t..... lAaat 1)l1BJrt. s.e«eeol1ofte4 
,... a. ... _ct ~4t ...... II'01D ~ .1:\dJbI ·111fOJQ1~U ... 
!be ftl1101dJ11 .. _It. ... obtt4 .... 

~ ,... ...... ,,- .- ft8lI to .. lev 1ft 

u.. 4111-. u,. -ttlNltS.ulla ..... 
ad" _ .. u... ttws. U. .4lAi. ... ' 

.. fa-, .", ....... , ot t.t ... hi ..... 111 

UP ...,_ ••• 



-

0. Leat'.~ 1:-J,dth ... .a 1nteznode 

1eDa.~~ hI.aheJ!' 1ft -. IA'd1MclllDfI)lL. 

!be lee'¥u' or~· "' •• ~/0 'J.ober\ ~ 
lobei, .~htll' tobocl ~ lD.~·.,.sbI.Il 

,"_au it ~n.on-lObe4 ·or .l.!sbt~lo~ 

s. .M@~ _4 MslfJno-werS ~.t a 
, , 

lDw'r hdeht.f.ft .,a. .. si&a1r.Ga ~ ., \ 

u.. IIDnb'aatlJppd., 

6.) '. rc_"ttoot u14 1. talala Wit .hf.IhtI 

rlll 1,. diolea. 

.. : '!IDe otMthe!d.. 11\ lit .• dd ....... . , '., 

. ~1n ...... ho~"" aptMt ·dttIk htWS.·Ul 

.u.41Q1QA tJIJII 111 '1 .aleC C X D) ~ 

f.t~tft latent_f:.. 

]0. 'Peta1It.~ JIOItttr_thla 12' boUrtJ or 
~. Sa .,. tIIe., __ bat tts~~ 

, ··.&tblu· t h«ft 1ft l\(C X Ill •• plat. 

11. '~. of ... ,~ ..... lft Jl, .~a 

.111 .. "fttJ \ftp~. in u,. dial., 



12. ~1engtb tm4 utdtb.ot eo1n ~ttdmtD 

In 11-.. GQabJp~ 

l:? ~ tad _4th ot CJOl'011n ~ri18o ht.8ber 

in I:,.~"''' 
o 

l&. l:foD.thll' .,.1. ~productlon~tIOtltlV 

~.11 ~u.~bttted in e hl8b ftnSe ~ 
_J 

ZulJ",AUgatrt. ~~tlOetobP' In both 

the._e.· 21l.ot.IS..q n~ 1D ·tbe .-tIl 

Of f.prJ:lln l# "ci~1 and f'.fta 

tfelt 1ft . .u. d' ... 

lB.. rol'J."CCl'~lIID 'IIQ ~ I 111 uP ~ 
. ....w ....... .,. .--

17. Bend pOl'l.tr1aUan _8UN~ ht~-OWlt·or 
.. ~~ ft'td.t set. 1'0 f)Pi'tl< ....... '. .'. ···tm4t 4_.tlop. 

e_~ ob .. ....s .In bOth ... tt'MtOl •• 

18. u. ... _lie. ~ . ..,. "'uatud_ ot 

tIVI.- ftftn. U. 1RIJIj1lAbtDm111 taIiee 
31 .. 4Od",. 

11. !ndtvttan1fttttt ... "' .. fruit ..... .... 

t.rutt ..... wt,/C>· ld..,,, Sn ... 'II~t 



.... 
. ~ m. 1l"~ tc· conteIat;~b.1 __ ill 

'" ~t .. .......td_-t._ 
.~ _-i2iiIiiW\P'MM...-

21. ~ nr.n.·, 111 .ll-... MStADstaa,.II· ..... 
l'O'tJlcl Sa ::.aat .. 

est. r.~ 011 OODtGDt~o~.4b ..... ~~ 

j.t. ...... 

as..~. ~tJ of ~~1te~.tter!a 
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