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im& iiidslteteGss to 1^, 3, Sg® Sa^i Pi»of@es0^ of 'Plaali

latftol©^ fm Ms ®aiisae©, eaooux'agem^n.t @a4 iraluaM#
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I ®00O3?d 1^. .'ftfeaiik®. Wfe
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Sri. M» l^anatlia Mfeaon# ffaaior Ps?of©BSor' ot tlasit

i?a-biiology, Sow iftis va3.ua'bl® sugges'liQns jsui ®a©0UrGge«

laeat® idatiiig th© eom's© of Uliis- iaT^stigation# •
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eio-operatl©.!! tlnrimg tlw ©ours©
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,11 :f 1'^, B. 0 0 g I 0 H

•S®iith @s:p#8i«dJ.^ in .fttiilim saii Sates . .

Statea* It '4® knmn m r* umT jsalo®

; • , • A mmmm eJ4fyfaet^3,*ie@S

mQdmeA at

ft^3JL«g@ fwm<t_ 19-6p«»*66» A jp^iri^rw

of til® tl»t a mm%& 6f

MM^m- Mrnjmm Imd b©@}i 'TOisQ'rS^a tmm' Bomm

% %P^ ClfJl) «h@ «slsjd otoseryei ta&eulE 23 pejr e#i\t

t-rtiiiMiasadiii #f tile liatts?# aai

•fciim C194i) in th^r ataiie# m %&m

»aaic sliowQi thfxt th^ of Mialioa Mflorits

wm oaueei tli® silwe via^* ISiay g^so

t- '1^@ fao4@s '©i* *l3?i»isa4i3s4©n. lios'fe 3?"®ig© ©i!

•fehe iritis* A 4i3ma® ©f aiii?eia# was

• __ Clf6©) wte xjte®w©a-

• ^3..ielioa MflO-ma mx hmt of tBt© ifl3«igi,-

•H«, how@i?"®3P» <50nsS>i®r@^ it 'Is t»t rSistin^t f»6® ioiibi«s-

8103^0 "wtmrni ©f tlifs ilffttfeaa© in

feost s*isiiii«» #v«^Titiimi^, the" aetlioSs <if of

% ^ totl4 tfie wmi@ rntrni^mm ' '



%
^

0 I n

[J
^

1
-s I

1
i IS s

,«
f

f

ft

s. g. I
•i

I

•m •

sa
.

•e#
- §• I S I

l
a s

&
i S2

»:
© I a § l£•

^

«

r
-
S I<»

§ §
1

I s
f

I a
»

& f I o f£ ••I 1 I

1

I

.'•H
i

r

r
o



REVIEW OF LITERATURE

a



• Hifijsw m jaifmifimi

-I^mmxmkw Cl8ff) fii'fit a mo-ssle

cliseaao w£ Is©®! Siae© ftiea s BWliea? of

•^ipsa iigesses Qf leipaJiteoaoss ewp pl®its Imw Iseesi

froa irarioas -©f tli© fa,

^ifaa itBmmm hm® feeea s*e|50i?^®4 m iotiM© lia®^

iutliaa pisa.® gewpeat eMittese

eas«0»f lits'segm® #t6« • • .

Clf3l) s sjssrsie'atsfeas©'of

.Mf|.@ma -ta tfee ©I'stwliile l©si%^ Strl€j TOseaM«-

Asjg imlgaMs ) -®©sai© m& ©ti^amete'iseS

elearing Qt mim, "bliM&TMs •mm (tmmmari

.©iippiag-©f tfee flommB mitt

.s'lea*114t|'' ®f tit# pois#,, fli© fiia^Es# was

to wm^ Bm^Qns miM 'hi -feh© Bomliajr

.fm^iieri^ m& wmB ©f late fe^xKl t& im- .©fasaiag h&m^

iesag© to Sa3>i@M0m g.aMa'i "im QuSmrntm

C1948} F»erte@,a tlifi*! tills iiffieaa© hm s%nm ymii.. showi

to eeiii.§ei. th© rjsias ^ws wlilcti utfmtB tie '-

1©®! 'plmtfU&M In tfeeir Btmiles ©» ,jrelis?i sosaie

0t Mmm&MB Mm'M@ thc^ • that fwm ,

B»MS2SS, "Sli® .dii30?sse eomia- le feaaeiaittett t©
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Miensigl mii SSBSlMS-

Mlill^o»iil by arfeificiai iiiQetilatioa, fhey nsis^a the

•Tirus as floiiBXe "beiSEi yellow moaGio vimis. HsiiriciniC I960)

while .wQi'iciiig m% of I^giaeolae imiirme

ol3se^i>vei th?i1; the aijsease coiaa "be trajisaittel, to

^^Mflqrap^ QlTralntsmfi^, P^vaconltlfoliiis

mM ?«BontifQlitas hj the i3g©aej of

Bgwlatga ®0 nmi&d tlio Siseria© as yellow ©ooaic of

Pliaaeolia-s ,^s;gus*

iaseot temaaiaaion,

Kirkpsiljriek (1930) whil© with

eottosi Xe«jf curl ftima r©jjd!>te4 for tfce fli'st time that

pliS2:it Tiim^ea comltl "be 'l-remsai-irfeea "by whiUe-fliea. So

B±x ispeoiGs white-.:fliGB (four hel^mliig to the

Senus Ipiiatfi anS, ene eacli t# AXeurQemithiig mi.S

fgig^ettroclfes) are ktiOMi to aot aa veetor© of pleiit

viKises,. Acoortliiig to Tallin Cl9S@5 tweiity tlu^ee vlrum

(UB&ii&m of .plaits m?e kmvm to by ?;hite«'

fliesj ©lat of which, at loa '̂L" f2 havo been reported frosi

laais. fellow jaoaelcs.of lahin^s ms&mva mGB&lp,

isohacao leaf cu^l, toaato X&(x£ cstirl, imible b,esn yellow

mosaic mosai© of Solloliea labl^b ore some of the

iraporf-sat pl,?sji1s aisease® thslJ teiowi to^ Ise

trsneiiittea- by the a#iei%ey of ivhite-flles in. In€iQ.
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?i2*a&«'if©ct0S' reiat.ioiisliips hmre hemi

liwestigf^ted only ia a mmm of m'liite^fiy ts'ansmittei

piant vtmB tilBQmmi Varma (1952) wh:ii© worklsig ow

^©llow vein mosfiie of. Tjhindl obseweS that iim order-to

pi'O^ttqe 100 pB^ ©emt iafeatioii, at least 10 white-flies

s$?@ ^lieceasary# flie aljov© (196g) report-eel that

Willie aingX® tilil-© to the '̂ ^ru.Sg,

greater trRiisBarlasioii oseurred uaiug a-lcirge ntmilier.

$lie Tiflrus e&«Bl2ig yellow oosjiid of pianpkin coiiia fee

requires its Teetoa?, l^SsSssi with.ia a footing perioS

of tS minutes {.fcmonyiiottSj 1954)• Bi:pa (1957) reportefl

•lliat .B« .•fea'baci reqaii'ea ^ pe-riocl of tw© limwm to acquire

tit© virus seeaie of <3'.ati?opha ^osssrplfalin.

('1962) r@p©i>ted that; the miniaiiiB' t;ime x'equireQ

w}iite«»flies f©x» requisition of the Ylrias of yellow

¥Qitt moBoXe of l>MiifSi is in 1;h© n^igfefeoii^liooa of 30 mtoutesj

tfee proportion of iusecsts beccaa© ixifeqtiwB inorcasei

iaereasiii® ti®© ©» iafectei fliowgh

irii?ii34l'©y0i2B whi'6e-'P,i<5s'crin trMisiait •isi as short a

•©-• feeding 'jjiterireil as 10 simites «os'l S'eqiiire lonfioi*

i5e2?ioa» He fm'thes? I'eportGd thi^t In ?3ia3ox^i% of the

i?i3ms©s "fey white-fiiesg a laSnimM inomfeatioa

period ill their' ireatosfs is necessiss-T"* wliieh irs3?ied

toetweeJi 2<^S Stwtloii Ct963) 'statei thnt iij-

flies there is a Isitexit pei^ofi of few tiours to a



6

QT ©ore betweoa beooaittg to

- the ?©3^a Cl9S5) reporlsed that seaite-fli©s .fed

on yellow veiii raosaio ti£tootGf3 Miintli pl^mta for 12-24

hmxTB reaainea foi' life. He, kowev-er# stated

ttet the pei'sis'fe®!!©^ of a®p@ji6ieQ on tho

ass'j^ion of

$m&. tremasiisaicii'i.

I

Of the QQVQX'f^ htmQs'eis of plant virus

4ise?s9ei3 Ishat havg b©en tlesorifeed so^ a few

iiave been ahowii fo "be tejtsaitted • sestls. la

•®Ost of thgae o«aes^ the .psrcantrige et seed transmission

1?e©a fomd to %© a^atlier low,

tsmnsjaisaioii seess ts he diamoteristie

o£ laos't of 'feh© ¥i^a,aes affootling Xo^ieiinaoeQUs plsatfa wn'̂

•fehe oo®aoja "h&wii soafiie fui^iLiohes th© feoot kaomi osrjapl©

of the «sfeo\re:« MeOliatoclt (1917) and Eeiti-efc aria

(1919) that bean -fflaas^c will toe

t3?siisg!ilt'l>©a ttooagli tile sseas of l%as.eQMs Viilgfa'is ®ii

Ftlmiatua. Dic&iasii C1922) observed seed trrtasraissioii In

oajopa lllse ffiaiagi aa,timL<5i». SMfolliM B^atenaea

QiiS MelilQtea Mlba* Sirallai? fintliJigs liave

be©si reported Ijg '̂ K®iia?i0ls: cBid ©aa'̂ Qa^r i 1914) iji

a©yis'b©p^is msl %ilirie C19245 M steiag leaiia,. Saeioot(1930)



foma thst f5 per«?«t ©f tlie aecfls ©f

eoli^ctsS- tvom. a scisaio offeetei erof hu&'ylmB in the®*

lelsOB C193S) reps3?tea 13^50 pea* cMit ijif@eti@a tli3?o»sb .

#1© seeta ©f P.»viiigfeis# (193t) i*epo2»l5ea 25 peap^

sent se©fi ii2?.'5iis?siais:i6» ia t!ie laosrslfi' Siseas© ©f

g#BifX.ogiia» >lDw®ir©»»-, ?<a2?aa Ct948) ahowefl

this flise©^© to effiisocl %•, "beMi yeliow iaosaie

irAinifi- ddiali not afeow the eviiisnoe of ©eed t^axi^aisaioii

-feh® Siaess© v^iMi 4?S ioutft® "beast iBeeiss ©ollsetei

fmm 4i.i@as©a.piQSit&# Slimier Cl942) TOp©2?fea tWSt

aspaitsgus "beim visas wlXl Ibe trmi@aittea thrsi^li tlie seed

t© tls© estaat of 3? p#2f- OBirt* IJodMttle 'cmft ^oa©®- (1925)»

tooweve^# failed to get eviieae^-of ©©©d'trauaBitssion in

p©a, mossS©.* Sirailmrly $*i©X'<3<e (1934) that lieasrt

mo^ai© vi^si S waf ao't ^eei-^lJoxidiLe tliO'sgB^ h^m vin*a

1 mB sm^-'bom&m

•Helsott (19B2) ©Ijaersr©^ thst !» m iafeeted

plgiiit of migfet soatciin iiteecteH'

m we3Jl. m vimis fm® seeds aaa that "fa?©poa?tioa of

iiafecte^ ^©©ds d©p©iii©dl on fh© tiet® <&£ iaf@ct.ioa- ot th©

gXimts % Ifti© vii?ii9*- Fa^cs^io- (1930) #>Ja©weft that the

moxmt of ated tymassissloa depended u^on th® sessonf

to?atio» -ma, Qg© &t :t^e es^sii' Sh© p©»©©ntag© of 9©e^l
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trraii^lssioji was _less in '7Gj?ieties mid those

BffQGted in bloom, Has»risoH (1935)- obsewefl that pois

foraiei eal'ly eotald tr^msrait the aiogaic of "beans

to a lax'gear prop05;»tloii. of tlie aeecl tteissg tli^s first

19 clBf?3 fro® tile fiat© ©f- flos'eriag tli^i those set

dusliig later period of M©ssoaing, GrmXoj (1957)

opiaea the.t tejnmlssi'bility Xs not a ppopcij?t2r of either

th@ viims o:p th© hoat calome? Imt a coea^iaGtioxit of tli©

two*. He foma thfAt tfiB te3p©4:'ati?re iJoXore fertiXisatioji

liai Inflmencei the p©i*eeatfig.e of seed tmisaisaioa %

tesfi ssisalc iria?iis« flea teape$*atm*e ©:K0eeS@«l no

ts?aasriis©ioa ocoasT^eQ* Igiwiien (1963) reported that the •

seeS trariSB3is3i^ili% al.so ^©pssiclet tipoii tfe© phjrsioldgy

of tke fe«st mt tlie tia© of SlmeTimu- Ke fQ-yuitl tliat all

the seeSa of tlm sarae plr^t sitl mm. in the srjjacj pofl

msj n©t eai^'^r tfe® ^iras,.

- ^mis©issio,n of a ¥±»ua througfe tke seeds

of on© host Imt not thimigli the seeds ef aiiotlier

cilso ooomr-s^ Boolittle .ainS Welkes^ (1925) ol^seweS tliat

the viinis oausiBg eaowalier tioeaic is tmnsKitted throiigh

the smQ.B of wild -aucttrfiljer Mit aot tto'o^h t!s.© seods. of

mXtimted ouf&mhBW^ BQ-memm (1931) .fepm^ted that the

¥isii9 of cQwpea aosaie is ts^aiisaitt^fl "bj tti@ see# ©f tke

8
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sspaa'®g?^s bespij Mt not of QOwpea^ mir3 toBaoeo ring spot

vlrUB is not ojm''i©a in the seea of tobace© plant "but is

pres©at in the- seefi -of Pstimiii ap. &«e'sifl"fee]at (1958)-

slio«©i that tlie le-ttiiee fflxissaiis yimiB i.g pmmefl thrmgh
/

the se^Qs o.f Sanscio x^arelsr e^iibitei

a^ffiptoms l5ut froa whioli the '^irsiis oo-uia "be ti^sraitted

to lettoce Ijy th© agency- -of ioi^gati «^afl WoXkex*' (1-94-8)

shotvei that aee^i ty3isffliis0i«m • is a chtmactBZ'lBfio of tli®

vlimsj rathes* than tiie liost# $h©|r fomd that eoiaraoa

raoaeie of' Ijeatis was tr?msmlttec1 tliroiigh tile aeecl, wliil@

mosaic was aot*?, _

Beniiett (1940). aistlngmiafeea three group© of

yir?iEses ¥is« those 2?eet3?ictec1 to the phlo^, parGiieh^rma

mii "both i>hlom pBi*eiic?i^®a, Abseac© oii smU t2?®is~

fiiissioii with viruses restricted to plilosa mm attributes.

to the I'acic of vaaoular soMJie'ctlons betf/een the eiabiTO

sTifl mother .olcitit, wliereas tliose of til© p&renchyiaa 1b du©

to tls.cs iitalsility of tfee vimis t© ©siter or wjaia aetiir©

in iaiero aiS segt^spores of th© polXmv Ab evitei-iee to

this,, the assooiatioii of seed tmismissloii 1,'d.th pollen

Mfrntlon in such oases liajs fte©si pointed omt

Oijiliwell, 1934|- Beimett aiKl 'Bssii? 1936; aiifi S-3?fstia .

Manil, 1936, . '
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Qf yiinag Qn..tli-e fiogt .pl{iat->

Cl) ga^boh.Yd3^at@

• leimetioit i» content &f the

host is ® ol'ia^seterlstie of viinis iiseaseg.

fefesuKjotQ (1922) ah©w©d a rgQisctioa ia the aemiKislatioii

of .gtas'ife qii4 frobabljr atigsr masaie l@mm

ef.'th© Asaik'i beea (£..TOlgf-a?i® vai^j gitfi'eci )• BimiXistSP

results feave "beea i?©p©3?t©a Ijy B|»ow©r ^ C1926)

ill toafito with morale «aad iombi© s'fes'©^, iriraaes

by Oosfaiiigl^ ^ ^ i 1934) 1 Biaofte (1942) anfl

Hiachkov .(1943) radaai©'sffeotei tobaeeo, tolsie© (1931)

,a?espoir&<?a aeeimeei pa^iiietidn mi^ 'ss^Einlaitioa of

ia the loo^il legions of gicotimia jgmtinoaa

,e«f3@a fey aosai© irnXmp {1930) miggestea '

that vijmses ea"a^iag raosaie 'type cli^stcises wiXl dee2?ena@

the eaytjohyastet©. eoa-^enlJ itt' the iiseased leaves# whil©

.the r€V®^e® mm •in th© ease- of y©23,©wa«-

Xiif@oted plcmts htvviiig a highe;p

eaifbohyaml;© oont^ was sh®?m hy Mui^hy |l9S3| f

Omp 1925f €m€ fhu^g, 1928 ia |5©tat©' lee^ rollf

Roaa (1927) in western yel3.@w blight of tobaeeoi

.Sasta?i (1930) in s^aJke disease of Hhif^hovslcy

imd F©a«3.mei* {lS4l) ia oere^s ®f£e«2t#^ with wheat mosigie

virus aaS by Wats©a m& Watses (1953) ia .^agar beot

y©3J.ows« Saatri (193^) attsdhuteS high oa^lsahyfls'ate
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csoiitent iM th® to th© temsloestion of

cnaffeohyarates. Watson ana Watson (1933)» attrAMtea mi&
to bhe iaereaaeS TOslstano© to the raoveiient of

Mmugh the leaf l»ias,

C2) oonteRt.

X^erhaps tlie aoat rc-®ii3?kQm© ofissnn© in m
vlmt-, i!if©eteS plmnt- is .in tlie nitrogen faotrAolism*

Caiipljell C1925) reporSeS ®ii%k©r^ content of totial nttmgm
in p0-t;at0 affectoi wAtli ler.f »11. Similar observation©
ŵere !iiaae hy Snono^Vf 1930} Goraiiagly ^ 19345 .
^miaoner ^ 19531 ^est ani 1953} en€ BsIccitoiis,
1964 in totoaeco affeotei "by fflo^gic fiisease, Ah%her
©oiitsnt of totol nit2?©g©n in isfeetea pleats is also

Blower ^ ,||i, Cl92:^) in toiicito ijtfeetei with •
®osaie fcma in spike iiser.Be of sandal % Hax^asiralicaoorth^

ISlil siia SremivaaoFe it, gl, 190. Bizia^p (193D)
s^gestea iliat viamses causing mmtkU %f© aieeasea will

laerease the nitrogen eontent in the aiaeaisea leiwm
wliile the I'sir^rs© wm tr«,© in' th© m&e of jreilows.#

Jofta CI963) -TOportea tkfit in tfe© case of Doliclioa laMab
plaits infect©a v^ith Bolichos ©nation sossie viinas rtnd

tomato infested with tofeficco raosaio ^rirus tlie Vfirious

feaotiona of iilta'o/saa total nitrosea»- protein

nits^g^m, soltible nitrogen tma nitiTst© nitrogen siioweS
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: disparity feetweea -ssai iBfeotei

H© fttrth©^ ©bserve^ aa ine^sse in th© free ts^SiioaeM

o©ntent ©f the iiifeoted 3>i0©t® of B-,XabIab «mS totomoco*

CB) g/H 5MtiQ..

Xt has long been ^eoo^iaiseS that

infeetioii t!i@ .^srla&iitiiitTOgm mtlo la . ^

the lecivesf whil© so®© vinases- inospens© it» ,otlies*s

€©cre«3,0e it. Garaijtjtii (1925) yeport©a that viwa

tofeotlott .i»0r©ia©qt t&e Q/M x'stlo, bmt- Brewer ,f|, ^

(1926), ©imlap (1930) mcl (19(^) reported deoreas©

ia th© O/I i-atio #ue to viaiid Infeotioa,

(4) ' Boot Beiyolopiaent*

- Sucas (1939) m& BoAism ^ Tmk^ Cl94l)

: ^eporUati -iooi?,:d©v^opiB©iit of i^oot sy^tissis' la idsroe

iafecteS pl^ta. iissilas? s»esialts hav# >e©n oMataaefl tiy

Joto (1959) ia B.lnMab iafe©t@t with Mliehos

• fflOSSiC

Lueos'C 1939)pet Soaing sat fotiske (1941)

sttafibutea th© j>ooi* aev-elopamt of tlu© i?oot ©yafsffl to

a'.low isii3Ciii coat^t ijci th® ^oota affeetei l32r potato

4egene3?atloii

••r.



(s)

(192,4) oi.ii©wM

»eaii0fioB ia- yiei.i. r&g'img imm 30- W mv mnt ia ^

s6|''b©©»0 infeetei I%©4e©t Cl9.2fJ wtiiie

©eiipnyifig -ii© yi©li iiff^rene© ia lie'altlif laicl stsate •

%©fms ©'fetaitiei « y±&M ©f S® MsIigIs

P©F mm ia iiei3a.t% pl«t3 ngtjiast IS "busii-els 3.a, the

Gas® ©f iiseiissi plrots* (if28) iiicli©a"lei *6tet

'iseisa^ei m Iobs ©f 5 t© 1§ eeirS ©f tlie

ivm»il ©0iiaiti®ns,# Si^a®r C1334) y@po&^#©a

"tliat tt© l©sp ijoi la ms.gtiits iafe-otei

pea® ffiiglit ejieiiat' to 1,0 |i@r eeiili m aoi^i ®.f. tli@ e^op,

' (193f| »an.eti#n la yieii,

.iE I.&II l©fas iifff©"l@fi fjy mesalci 6ig©s@e in SIe2S^J.aifi,

C^ai^e^lciis (19.375 tliiit ge4i»im jeaa ifi-lli m

sia^ p&WQmitosQ ef 'Soeaie BUftm®S, m i'©i».€taQa in yieM

mp tp 4f»t.p©s? .©@1^6, S@wtoii Emi (1953) ^iip©rS©i

f&a'l mmrA^ Qf 3?%e©a p©s fiM sdt s©i^i©a,s3.^

tko yieM ia^C©^Ma# ^e}iia3.ia''e|. fil. ClSS6)

tfeat.tli© tmm .te fielct dm© t© noseie

frsa gf-IO© ©©at. in teas a-f feem©!'weight

m& S"2«9f gey eeiit ts tsM© isf psi welglit.^ a©p-^iifiisiig

iipi5S filsease

13
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fmm -fatu mm in 'pm&mM «tm%#

»f .i&e vi«Q>

• . '^le nf titft' -^mm m 'ii©»^%si

,sttiatmtii0ii la Hi#

mm

4*

'!«

i.

'ieaii -

• '3mm$ %^mi-

iesr

8». "Bwem (psm

t« pan

1®. • lifflsii hee^

pi

tmiZtm «©!•© iisiii im. 'uM^

»»#

Bisaai^

* i

'• t



13.

•n*

If*

1i*'

'm'

•It.-

••it#,

•iti-

t%

if*

4.

mmm

f

f©»ti©oa- •

ttsiit# .- •" •

WmMm ••'

.»^sia.4is
• : • /•

•^iajj,#» •

, Stais.

m&Um-- ••

••%sf^® •

l031f}l»et -:•

•• #.«apo«iiia

. •• • ;•

,flgat.-5teiw- gtpfa»te StO,,

Setanim MfferiJa itogt»» '

S^att^ *«»

^ MMm f

.. • r ••••.'• • ^ •, . •

emsism mm»J...

M4&.flimsiiaaia ®.f" -•

.SMallsa •

.ftjsitfia-

sasalfflSag ®...&,A.,

•15

"iliiitafaMiiia Msm* t

-©siifltttos# ;•':•;• •' .:•',•'•'

Csl, -• ' "•.••

'Ill® yiit@»fa^f ww

ei© til®'f-ptm tw^e «f, tli#

«ii t©te#sfi tUm

hmmB*- ... ^ ' ' ' . "•'/•••..•• • . -'
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. fli® fnit mtm m

platttn li ©f tlnii rnna Mi.m

m henlthy f!ir?r«s m

pf %tm®* &lnm &%imtfS.m of sis® S**- M' S».S'* m 5*5®

"'OH® #ii» 0@ire^#i Igr %'atisiiu •ca.^tii lisiea t«> ig#©p'

tlie tstt fi«sta« fli#

fip-t 3?e3.«isiii,'S8i»M@. tM mUtdh'mm

OV03? Mmm0^ •!» m& allowed to

t«-ei. .Mt©3g'-%®diaft@i fa«atijg'm!s©s»,

-p%mta. in tlis m

mi-0L% tmm wim -tfe# lai

tte imm&tB -frnrn'tm »» mm® .

'thm IMt&it «it-h tW 'insTOt^ 0u tli@ toiler ©M®t

mm mm lieid.1% fm • @9ti©ii

mm tmi tfea to'

wi»i Qti tm^ Mtm* •'.

ta?ii§.a«

t5 f• • • # 43 ♦#» So. *«:f

10S 2.hrs» 4 lire# ^ i iW£,- i2 hTSf.

^ ' ' '16 liare «i M.
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'glmtm mmi '̂ xfttss* th® aeqttlsitlou

Sitiiiaa® nmlrn^ ;*l© mmm

i.Mm&ttm iia.«© ^ ®'iiitpa® of m&

«ti to ft amelswuiii

C>1 • ; • • • •

wa® ion© m

W^l. -as? 0^ -^ta «i: iifii*M3mtt<l^.«ii

•m. m ^teiisiirag , • • ^

file ^^iseMssg

«i 'fl» #f irfe^tea

Jitit® flitta w«a affiiecl <>tt tfes lmm& ©t :^^wm ^

gmwi^ 'test plmt# }3^ ^iWteg t-itli m

ft#t© nmBim' l«iweii» •'

ffc:«ii 'wm'nm^f iM'mm €uaf®d m

%@mm mmmia^ th© @.r m&A ^&im-

&m* ' .' ' • •

• '•- • ... 3t«aii»^-a9p «a® pmpm^^ iiiStJtiii t m

at®ieiM,a^§ disfiilsi esnm

,#i^t tm t^»0©'iiis ••tM •• '



ft) • Qeai,

it©As mm^ %Qth fmm

laii iti0omlif6er3 'te wliieli

tlie ittfcietim km mmmmA wkm% w^sm* sm$& w®i^©

iow, in fdt@ ii3icl©i» iiis^©f"»pi*oof ooafllti©ag«

Ci) fgatusaissigai hw gmfttii##

. iiiMe %• • ilma^cliinff•

C«) G&MB&Mmi #f.

iiss^iSag %m& i©a© at fam* st?ig©s ef

g»wtli ef teiltliy liM ini>isia.«tecl jalfnits as ifiimtt

tat -Si^spl-^ ©a tim iritQ @f

is-m wlies ttm pl'iats iii lii©

fir&t f.fife-Mti'le Imsf

Sftfi ssssipi® ^ af^^d aflm*

3^4 &mplm 4© iliirs -eftitr iseeuiatiea*

4fli stmpl,© 60 i{^@ nftei* Sn#ei3l«iti#ii*

til© WHS flon© petfei pljmta'

ffitH, 0a# |>MM M m p#ta Hie it©#€ w@s»® #f tte

gi.ge X wi'Mi til® a«@ sistw

t«ii plr#te w©» »i4s©i iiiti#^ s^© iMi® .

is*igis'ti©«t^ ti'0fi'ta©a%a» Iiifii#lei pMtsts •f-- •••

18
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w©i»@ Obtained Xnecultttion

was aon^'whm 'ii '̂sitalsbi w@j*e 14 dX^# shoot

ro©t @yfsf«j®a'0f' t!i« pim^m -m%mt&% 'fm* swiaarsis'

were eolleotdi fifty tlaa^a-'»©!?«• tsiim aa '

a 9aaipl<i' irr@ispeoti'4re 'of the- m®

Swti©a of miA s^©t mm ttiken

fro« the lot o^ p2.smt0« She plmt wsates^oi for

th© esitSmiitioa'of totfil stigfir wm at for

7a hrat thfit ^sttoatioais- ^t 105®© for'

6 hra, t In hot fhe p@r«senti^e of aoia'toire

isni matter wes-is n3.0» th© a2?ie€ plmt

•iiat©ri®i@ ©t«3a?0a in iJesicsator#

{%) latimatieft to%?il .sUMara.

t«?0- ^«i»s #f fli© «oi@tm*o trm glm^t

asatfiirliia.. Wi»» tak-eai m Xiifa®tJMesf«5r fXu^ to •whlL^i

180 ail 0f wnter ssX #f coiiceataMtea 1i2fii^©M.orl-(»

(4«id w®r© ©Qilea* ®&0 £lii^ ««® pr««il€®a with- <a ^fJltix

tjoilcsd tor and a Iwali^ homi^^s^olsA
m^ nemtn^ifBsa aoaS-tss,. IJ2ri2?o^i« tfiltliOiy mA

thm with sotliias @a^bi?iist©»' It m® thm ,

ana tli© filtrate .mm up to .^0 isS. tl^'

.{jtttMtity of totfsi WM ©isttetttei Isy titmtion

isgaiiiis'st FelO-anfr*'® •8o3kwtlon»'



• t#i CS ei.

A mi $ S) ma 'liit® a fiiii^t

•iSaiilei witli m nt #f wtttwf lientei

laim fli« fwan .®iaei thisii <1

faiat WHS ®Msiii®a '^3 iif ta®my3.®iie

mm9 «tl tite mm at

stsgd »f »f

#f tetnl mmm e#sl«il.-st©t «s f^Hewis.

ts«t» far m

20

(e) Eat'teBMen of fetaelgitea."'

f«© «f IK® -plimt

a&ttriiA mm %Am M m. -fteiifc# ; Ateiif

TO ml &t imM' wm&m^ »^»lwiii;.'-®©M^ -a#«-

-• ««i® h#«IM 't0 itf'ii'lag# 3®

aiiintesi i4g#0tto m%%mtA ®f ffe®

ftittTOft a XiMm tn-a'Sn'ttei

fi«ii«a. fsid wis®fe#i fm& tmm A#ii iti.^ isliliig w^$mm

m&Mme' m 'tk&

%&, til® mA mn A wf t#S wmmmt

sotliw was ttiiei t« it Item

mi tie .#f fte© tlmh was tm 3®
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©f 'fii# 'wtm• isailo

«/ei® m -mmmMirn itei* ici§ m%-m'h'm^^^nt
mrnm lif•mm •-mrnm t® •4t'm^ 'w '

wife* • mmimm '^m 'm m ''

^l^iia<^©s? a- 'Umm 'm&mm of

/ : ,. tslftel® TOto# • %m Iitetrnt-lp-iioa^ #f tltsti-.'

3JUsf® wm 4i®ti3Jlii,ti0ii wat'^t%|siai. iufwl'th®

m^ms mU' wm 'ttMrn^m wt^h 0*t ,soato

tiding » toaietttwi

• fito .*gi.TO £#a? tm flia mXmm

0f Oft um& ti#Jt2miimtl.oii

tfe® • •f0^03 •%• f&i! 'imlai»®'

©f •aM'i a©t ^li-ifilifi%i©ii mm

%i%mtim wi^;0;#i wswia t^ii« is|-to,3ittii, • ^fii®
mnm im tim iiaii tamm %w, tli« TO-toa

a^t#ie^asi@a #gt# mim^' aeii nm^ "

• tuis ^oam#

tjssim© tk@-volmi#

lit til® I , if ifsSS^•
plimt t . -^
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$# .of ia di»Qas<^i

f^®. Imiitlik 0f m&t i^at€§a@, w@t w^inli-l

mi^ iiw W0ight Qi 'i&irm mi%Mm 0l<l mA (11a@a®©i

plrsat® '##«. ©f

i© plfsita eaeli wGi*#

fm M£mt Qf ott

Slie af poi-Si .f0»a©€^ w©i||lit of .podSf

weiglit &t Bm6,&- mid weiiilit «f wer©

Osiapirattt# ob©©.^cst-toiii fm §§ ©f tetfe li@altli|r

siM iii.0sa^@a mmU thm^i.on% ttte life ef tkii
1



SYMPTOMATOLOGY
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, . iYMtfcsfAfo^ocir

tli® ©jF3pt©®si Gt tlio •diseas© •fi2?st

>^.^3 l%ht sfellow potchea on th©

these cmcl rle¥©lop isito 'teight

jellow patelieas &f$.m aoweMm saost of th®

leaf aresa. Ooecislonalljf, the c^ntire Xm~:itXGt

hmomm M& ehnmSis in the B&>m cswl

shape o.f tlie l^nf i® fiOtlssed# She root® of

tti© inf(2©tei plciitQ .era'p0O4'»l;^ €eir©loped with

pom' norJwlcitiofu
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Sswptoms Git mi horsegraiso
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•X

g.l 0 1 & f ®

i« ftAii^xssxoi gfuaxis,
I >

C^5 ISffeot #f ftlffe-yeBt'. ftooaiaiitioii tem&i.tm ti®a.

It mm .fsmfl tlmM Mm irsdlor ectss

'114® with a aiaiaij® ffeaiag of IS mtiMitea*.

fh© infectiirl'^ mhmi m i^Mhm of tm

wm gtfm titt t-o S4

^%i tems^fifiOB pe^»ioi &t

tO! 28 isyB wm ftot## fm th@ feisffjir#

exp^e©si©a«

A mw^mp^nM.^ fmrnfmrn im th.^ i

cuf tafe«tl©a s^isetiisn Sji 'Inmi'bn^tmt in

plaiita Wfts siot mim w4'^ iiie»aaea gieij^isltioa fe@f1S^

tte© (falsa.© 1),

Cii) Iwnbe.'g. e>f•iaaeate ^*©eiaii'eQ for t,r#ma3}i8M0mi.

&£e@?Siiiii mmlM^ sot fe« ©litaittei ^tim

m sisagl© M&mt was Mom of ©ie. teat pXmtB

on whicii aitigl® iMBmt timi^iaisioii wtm iotttj toste

4sif#i3tioii« liifestlQa. ma viim six m- ®©^

±mmmt0 wer# ii@®i pXmtm
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u

'X

%%mn %

©f aeouiaiMoij j?®.©aiti«
tnasss3i0sil3ili.itj of fb© liorjaoiii»isa

mmi,& hw fetoi, "• ^

©f ©f So.df Iteitioa Us*
wlijt# aoquifrf.- int>.ealat#iV
ai©0. t f®e€ia^ ,iiife«it«^#

•e3y#5eqe*i«^<»,e*nRM

10 %3 mMt s i

e :«i m •mm 8 . Of t

* • 4^ 'mm 6 • 'i
« # 6Q mm a m m . 3

fg m « i # .* B

•# 3k 9§ f ft «- s

«• 105 7 *# t

2 hy. 14 »• 1®

« « 4 mm 1# . »-» 8.

•4 •& 6 •'%-« i ^.m i

« # e # »• s m m 4

# « IS • iS. 8 ' m-m f

« « , 16 •# « a «' • . i

• • PA 9 « i

26



!
>

C
X

?

•A
'

Id

1ii

I

mi

'<i>

t

^
i
f

I

1

i
I

j

g

♦
.

«s»

sIi

i

$

$s

rf§E
«

MM

A
-
'

1s

J

s
9

I
i

I

s

5jC
'

i,.



I-

--V
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CA)

.J-iBRm*'^\^y

mm% iinfl itwdf gmm% mm^ a^r© M^mmt

oa "Qie itiiQ ''felfcaii oia t|j@ fijps'fe#

^ottXiag- ©f sri^dw rm^ gmm en .the-ftai^^g© mn^ mty
sQaspiettoua wi^-mit miir fitstsMng* f|i© fallow ^^ems.

«aA^II®-i th® -aiiiit© ta^et @lil#i*@tla*

Mm irnmmMstm tmrn tto© iaf®oted tmmh

fS^ia.@f^ %yisi#s2. -fl5,«i |[i-s@as® '©a -tls© ®ap»

III.. -

in, H^tliy .r^a fMfmmma

of alii i!^ mtt^^

In "Ht# li<ifti!tit|p 4iifi^e|@i «|io<it® #e,f^ ai®r® #s* 3,®,sg

fh@ pe2?e0^t^e of ^©t^tus?® 'a© -fell©

.^iaats 'hmmm ©Moa? with a ©93?^®spGtt^iijg tss

"i^iis f of mrn'htm** th@' p#^®®tttcii§'a'•

oa th© <Mt© «sf w^S-Sf^tl

t® in 'lit© h©£ilft^' ^Xgiii'fe' aaii to f7» fi p^w e^ri't

ia file i3if«©t0i plsBSt ^m tM plMitis wer®. f4

@l.i« %is in4t@at00 Iftet 4iiif@e-6i.0a did mt

isli® eeiittut ef eteofsi C3?®%1# /9^-



>•

MMB 2

of gmtt©^ of feealth^f
inootslfitei sheo'tis #-f Doliejigis MSsSSBS*

Ag# of S5'erc€33ati^'« of of
tte

@hoist Istsi mtmt IcSpM
Bhm% sBOfet#

14 0» Mm itsfre
©t iii@Qiii®»

QT*S1 ST^tl 12.?9- Ig^B

34 ^ »,3S 83*©1 1S*6f 16^99

54 40 itOT i&i^'

lilt ion*

74 m mm ' '17^$3 ??*t1
<sft©2?

nm 1?.S0

gS.65 2>:»89

!» til© m well, m &n th^ ii£5©®s«4

p2«atg %k& p03?a@atai|© ©f moiti'tee. in i^Qots aeureasei'

j3lf.ii.l3 hmim® @M#i? %vMh n ecss^agsfidiiig

im. ftee aat%of C®'ftbi© 'i)^rf^sM:m eoEteat ©f

tl# mm^ «if flsaiits xm^ Imwmm t© "fe©

%.0mw ths® tl'iat tlie liersltli^ tli© noistur©

29



-x

©f tit© of 0M tenltfey .:p2.«ts wa®

it. 1:7 p#s?«ssrl tiist of plaiita wm®

tm%M I

f#i?eeatca||® #f soistmv# aiii cli^ mttfsr sf
^sisft tafeistei tsf B&3.idMis Mf'

%© of afte^ Pei'e^Btsg© #f P@i'«eii'lQg© ©f
t&®, ino-ealnttim _, moi
^Isret# mi2W.^' '

m0% "feei met te§.
pmt* .

14 &W0 Gn tli© 84#70 84,'?© 15.30 15.30

t-imi*.

34 iHts m 'iX%fB . ?9#-89 73. SI 26.74

54 40 at^s S5.4I Th'H 14»^S m^5S

m&uttfMi,

f4 ii in^B 80,If ta«ia IBM
ill©*

C~) fetal.

ite«s miii& mntm% im %lfe m^ntmrn of tJw

pimit'wm 1# Mw^t* 'fetei tlifit in. the

30
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pisfttg ©Hi im wdli m '©n f,ie©©li feei®,. Thm

sisar mntmtB in t%@ slteofs m 74 oM fc®ca.tl*r mi^

41s©!ss©5 33limtm mt is^ ba^i^ fmm ©f 10.64 pe**oeat ml

7*3T l^Qr Qimt .K»fis|j@etiv©lyj tfe© peyoeji'leg©

©a f»0& basS.0 g.4© t#€8,

tn hB^thp" tlie pm»<i©i4ta^@ ©f giigw ©n

aifi- toasia, was sist aiioli atfeef©a hy mm ng^ tha plasit.

©M pifssits & ©wgim* mntmit of 10.«3S

^'iefe #ftow©i a i@i.i||li% inftgi-eaii© r@ tiis

feecsisa© l>ttf tat4®atei^ It feia. to 10*64 ecmti

wll®B plimtB- w<5j?© 74 ti?ws ©li. 3ii.t ©ii feosli I>asi0f

tli-e #f fsngfiy gs'^^amllsr m Flaat

^eecu# ©lim% of t*„32 tm tte©

14 tls^s ©li pl^ts i»or©ase(l anS i#

t#40 mmt ?ife©ii fife pitsmts w^r® 74 ie^ra ©Id,

% tte© infedtei ali^ot «i<2s*^ mm fisil in tii©

pm0mtm& Qt ®n fef tat®*- fte©

patent- feSA tmm 9*02 to 5»f4 pei' coat this was

0ltib-0ae|iiesi*^;^ ft&lXowdi 't}it m>. iii#s*@s3e ts) 7«S7 p&^ omit

itieE til© 74 tl#w® til© eagsi' aotit^nt ©f

eiidet slicn ce3,.ci3l^st0i <m fTmh "btrntB^ ti#w0i?©rf

ahowgi a slight increase tli© iiiiticii p«$'aG?i'l«ss© ,of
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. tiJS to 1.6S dftea* 60 t.f l&oetfiatioii wh©H'-%lie

plmt^ w®r© f4 if#® c»li# fliiiB S3i.<5i%as© w-ae• Im-f

mltm t© #iiii.t in tli#

fh@. ©oiiteM^I &i 3^#t B^Btm #f Isifeist©^

pXpjitB mm .«^-©0 to %e 'Immx*. thim ttiat of th©

on •ii*3r At t!i© iigo t4

tli# Im tile l«©t 5.gg

fJlill© tiimt ijs tfe© s?€sot was mUf 4»23#

Mm&mTf i^hm saiailfstiii m tm&h basis mgm

»iiteiit of til® iiifectei Tm% wm feii»1 t# he s3,%lita^

ef tli® feeiAtliif »ot "bel^^ 1*16 Qmt

m& 1*03 <sei.it I*©s®®0ti^e3,3r*

•|jfi tin «©J1 m rinfc' t^e

1sfe«r® Wfis m\ .iai*lii^ feiesyegts©. in th© swgiir wirl©at aiiS

vhmk tha pl®its was m

fiaaj.* ^'ha^tlsy m0t& tfet Bum^ 0©i%t<iat tmm

4#$P p#r eest %7% imi* mi •femsis #iii -f'^a

d#6f tO' 1«9$ pisr Oft f^ali %iiisia 14 fi©!?®

aai 34 4'^a nt t>ie 1'4 iiis^a

fell. "I© emt atiQ 'f.O^ pm mn%.

fhm in iiiftf©tsi I'^ots «as© mm 'tmm

4»5i to B'«93 p©2* ss®nt-mi iti*^ hmta JKssfasli 1?asis

0»6f t*38' pm eeat let®©s» 14 34 i&gr© ®f

'^Isat »lii©ii rst '^e ef t4 tli^a t© 4*23

mn% GBifi t.l6 p©2? 0©sit ^eapeetlve^^ CSaM.e 4), ^
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ffe© fiba'@ %m Uw

mo% ^@tea© of lufeotoi pl-cmt f©tma to Is© Xmi^

t&@i Hat isa tli© lAimt*- fUM mm ©lay

©n aisr Msis b®laii 39 pe3p assf pM M p^s? mmt m

74 oM ctiseas^i' pX^t©

Tm wm m%9 Mmmm^ vm^ mmsk.^4 m tmBh •

t>Gai® beliig 7-4i?3 P'&s?- ©mt «aicl p&^ &(mt in

aa^ i3!Sf(®e'l©a -a?0©ts a^^spestiv©!^#-

I® ^precsiaia.0 iiffexmpe wm in

th© erai© tihm mntm-^ ©f itm 'mt^

a!i0©te ffiitil® S)»:

; fli©- ©eataali Sm th#

iafectei sh©®ts mm fpmM 'b© lower 'llwrn tliat of

tfe® li©alt% 'ateol? ©a ii?y eia on frette %figio*

M. tfei- as© of 74 lioi^tligr ^i0#t »€dMei'

3t»64.pe» mnt to'lol o?a?ls®lij^Sm'%tea mt l?agis

wlieTOiis. In shoot® it w.^@ 2S»3? jser

in %ssi3 tte« e©,^@3f<ifi^a5is figii^efS ¥/ai*s 7# 38

iser .(Seat aai 6*4i'p©s* eeat^i'
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VELLAYANi

I '5' - y3 7

fe^ittofiyrste® tm tfe# Umsl^p

m&: lsf##tei s!i«»tsf m &w 'hml&§ ^mmmB^-fm

piftifs •%©#»#-im AiiittA tf 4©«3i

m- tlit i«t0 «f i»#ia<stii« €#^iss®i t# 3t»i4

in f4 'iiwii ©3»i' tt@e^si^ m& iiit©®'l©i alieets

m tmA m mm
: • • •

tmm S« li !pm mm% m *ai©'itef© ef

t© ?*|S ®e»t- t»ii'#i4i pm mmt in-flit mM

tstcia oai%tfeycl¥atu3 im- 'ill© tsf#e"l©fi

wmm €mmi •!« %© ^wm thm tlios# .#f lli.ii

.»©t0 #11 ^fisis eiiat"f»€ M0B2

pm e@iit la f$ Si^s #14

oa .Adwet .n tm^mi^- ••!# Iis@r«a@

ia mwiy ^ % s

i4%m *ti^ t4 ai!^«

r#a#'#»a •e®% to 14 i^s ®S.i t^ntito

t# 4S¥i§ P4 tltfs m& fli#» fell. ,

%© 4ltit tf» #«»l »fteR f# 0M*

Mt -m m^ i«fi»pt WHS 3a. tfc© e«%s0

.^fea #f 4i^e«i©i fle^® Cfiiftie ^,<s.- a &̂ .
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issts# a©. MM&sm ©f t# «!.€ i»«ttii|r

^ai iaf©.tt®i ^itats 'wm& t#fi pmw -ensiit laii t^fI -pm 0©»t

m Irsals# Si© fl.^ii?©B; ©a -fi*@sti' feasts

mw^ 0.#|f mtt% s»€ §#if p©r

ftis niMmm^' ©f tli@ »#t@

fa il^ •ijusHs ©li»w#i m -tesieiwy te i&^mm witla Smmm^

sis^f ®f '111© flaat %#iaii i*fO ,ia- 14 it^s

oS-i plmt® f«i 1#?i mmM -Ife© plm^B mme-

f# isat. ant m f»^k mm

»#t®i:ff f»» §### f-« t0 0,»jl mm%

#sia& i©»©a«©i l.iit€f» mi t#- ©-sjf «®siti» 4 s^ilsir

ii0t#i la fli#

1. waa: tiflei la

iafestei la- tii@ .sliest «il

M% thm sge mf f# tli# of hmW^ mkmU

wmm 10,«iif1 tlimt ©f Mt# iitfgetei t4m

itTIi 1# iJaiiiiffly Ii0fiatl^ m i/S mtii®

•@f i4»S4l1 t»s ejnijiet ia flia- tafaetQi

#f tl» p«© ©g#^. . "j? " •
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ill© 0/lt .feMt- #f

tsll tli@- pXmM mm*9 54 ii'#® #l.«l imm

§81 t# t4#'fis4" inifi thm 1*1 ttgiita tfew^ t©

If f4m ' ' •• •'

. i/i of Sao.@«iiit#s

.Earnest ttt^imi ©f •

,fl«t gffsiiftfe# . , •

A ^4i«il«i ©f^ ®iia

#'i»©2fr©tt ia f&# sfdi^ $f pinn##

tliii hmmQ Siit iatMs^ #f t#i4rl

ffte til# w«i%"f4 ifiys «M wM««l

t# i4-»S4tt isli®! 'tli.®^'«^® .f4 .§mj&. sS-i#

MQ m&h 4ii

#t -tfe® -Sift

•tf • «® ii©««i^gi?g. lai^i mmfmm t&isi

isf, tk# #1 st?s^#s ^

|ji-reefs- mi fl i^s ©M

tlid ^fM t4^84s*l^-^st ia ti©- »«%'

mm lo#Stif iH
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She virus oausing.aosaie, of l?Qlie!]tQa biflomg

was fomS Uo fee bjr i3iss'«5htef. ssii4 #s©

the Qt .fh®. iisen^o aot Is©

sap iao««listaoa ©r ths'ou.gli seei©#

flietigli tB&tQw coiilcl aeqtilr© th^ v^ms

•with s pes?4@d'af. If sil^mtes# It was

that m.. ^e!|U.is4tl.es .fesiaiig '©f tw^ ham'B ©»

i3<>^e wm neemm'e^ •lo ©Msia a pe2?e#atQg© of

ijtfS'§tea f his ©bs^ermtioa is in moGOMmm '

witfe, ttet #f tmmm (1$$$.) wM

•ill' •^© ea^e ot y^low veia-'siosai-c &f'hUimU*

Slie tedXmm to get i^©eti©ii witfe siiigle

white-flied is not iin. k;0e^i»g wi'^h tli© oliaewatioais of

eai^lier iiJatkoi?f3« ffspaa Cl9®'2) fciiiiii iimt -siagle wMt©-'

flies mm t#i© t© trajissjit tli© virm csusiiig yellow TCia

mossio 'of l5Ut g3?e©"l©r ti^misaiisoioii oaeurapefl oxily

% 'iisiiig ^61 Isarge aiisiber* fliis aspeet tfeerefos"© n©©Ss'

810$'® ela^ofefe' staiy*

It ?/as €sbs©we4 that the Sisersse was not

'fei'oajsaiiasi'bl® 1;fe?@iagh a©©cl0» Oat of 884 seecla coileetefl,



VELLAYa\ii

• UBRARS * ^ -

imm mM^ -MtMt&i 'to iiii©iii®€^

fl«its# %|i^ Clfifl g^t il i©2»"@ea% 9©ai t^siiisaissiea

m til® -<smB ©f tte# ®@©fc^@ iiassas© o.f Pt.MfXQmM wfei^

i*@toi4ei f^d». Mm0m^ isii fsif®s IWS) whs

e©tiaii«*®i tfe© is ©amgei ^ .tte

aott'ble ti#dsi@ wi:»s emiM mts get

m^- e©©i 'Imiiaatssiea*.

Mmig tkm pXmt &p0&tm tes^tfi

fe#s^ WMS^.p- Aisema# #9tsli %Q trmsmMit®$. #ia^

tteaaeelma milaa^in* ig stmSi©© esi %@ai-

,f^«w $m^mw &A f@m% C1948) ©tesa^wt tltif ia

atiitiaii %& m® tlte^ase eemli te

to Miaaais. ®5«,, ,

gmatfelia m¥s'ifQ»ie^ 'ffee wlmB ssesia-tf

•^t©«m© %%@: i&rnme lec®'feiamt a@@^® iri»as- to it©

#f®pt$£a« ©a :,ti#»©ix*iiia »oi©s. of *6^imiiiis^.oii:s la^ .

1*6 mttom. m %tot it wsis. iwl %r^0iii#^me to ,||^i^ia

laiTOttQ'm^ &&a±i&mim vAit&k &® lm®« liests #f

'fe.cim f eil,@w mmw^xi tli® i^estut ^tms- is

iietta-0'fe 'tlW ©me eaasi^. .y@ll.0w ©f

fteaaoMe aaggita '!P#f©f^ea' ^ trayi»ii Clffit) ia @^pt®as

m ®stt m is tiest s^msB*. %©©€ ©a tfee ^stotaatQlsgy

»i€ »i?sii^issi©a w^^l. mn tit© tejuasis'silxiM"^
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47

pi'0p©seS "feo #0sisMei* th© ylaeus

©ausiag mm^t of BQliehos ijifloms repoxiiei lies*aiB,

as a fietafel© fee®a jrallpw m^Batp irisust sd?

0apQ®r y&mmrn

It fomaS tlimt vlraa lafeetioa SM ii^t

tn m^' wp^ a^eet the ©oatent of ahoots,

Mt th© mois B^Btm of ais^j^aea plaits, hai s Goapas'a-blveiy
Immw laoisttire mut-mttf

fhe tstxil cs^l)0te3ra^ate Am

p3.aa% was Xowm -Ihs® ttot in i;lae ^hm

.t'eimetioa ia ©srbo%<%%t#. was noficmfei©

in tlie ss w&X ®s ia lSi© mot fsf&tmB* SSajiiaa?

reteetieii ia trnrhmi^&mM eoirSmt Qf.iafe©tea

pioaf© was repiatei hw e-^iaMer like'

•%t©iaot0 (1922)9 Bs»ew©r Cl-920,. OoMingly Mai. Ctf34)

iismh Clt4S) mM ^ohii iwm),

C1963) hm. poliitM &u% m&t m&motim M

efB?%ols3ri2?a't©0 is 9}icji^c'tej?i-©^i.ci! '0t'' mmiS' v^smb iieeasesi

"ilioiigh tlisj?© are also omses wfeox*© iisfecto4 pipits have

a tiighe^ ©&j?^©l^€2?ate aonteiit:.: lawam (1963) fecss

ofeeeWGfl tkst a Qeci'essaeri mtQ-0f

&r©n'̂ !upjtly lee€s to a low^r s?at© of car'boIi^Sa?©^©

s2?3af&©sis, $lj© ga^aea as?©® 'Of l;li© iesi' i© coft$M©ml3a,2r

i^ediieeS t&© hej-aegr^, aos®i© -mS tliis a©
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©i^eotei eiffeeli. ptotosyutlietie

aet'ii?i1?y the piaat.

The niti^ogea centent of -Ihe a.5if©@tea plant

was fomis- t© \itghm thmi tlat of the feeaifliy plsnt

IjotlJ. in th© ©hoot end- root eyatsas# iii©3?©fisas

ill the iiltjmgeii eonteiit of infeetea p2l«mts lisvo ^eett

3?ep©rfe«si hf u ityHber of ©.arlier m^kem life©

ei«Isbe3J. Clf-85), 0p©te02? Ct93i)f It, lilt C19341 f

G©iasioa@» ^ C19^3) I I3©st mi& (W3)p "^ataon

mi& W^tsoa C1953) mii ^oMi Cl963)# '

• • was a of the 0/S ra^io

the inf-eetei as a -i^s^aXt @f th© cl®d»©fie© in

tte ©js^-'bohytrate eoBtijiit ©ad tte in0rQ(%&m iaa. ftlti'ogea

c©ii*l@at of the plmt* Mosaic' fjfp© of cire

gemew«31.f Ib'^iewa ^9 atemt @na^^.wiag ©f the

0/1 .rfa'liOii' Stolis ms'^'Qwiiig of the 0/M mtiQ- wm more

pimwrnsea Iti the ro©t s^rstem of iiifeeteS thoa

i» islie s&oot ayiitemt sine© tti'e d@c3?e'a36-.'la th^
;

ea^'^oiiyQim'le imA tilie ^cjjE^sse in tli© mitrog;® mntrntm

ia ^he iafQeted pXmit was groat^r- im the- 35*00% B^stm

OS d©mp®i*©a 1;6 the skoot syst®-.

Slie ssrstea of ittf©©t©a pl^ts -weeS

fomi ^0- ieireiof#€ wit^ poor- »0aul.a1?ioaw
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ffurtlvei? *111© %mnm loi

fomj^sM^a -wltii itm'easei, mi iseeis

mi a mnBsqmmt m^mMm in -ti© yiel^* SmA :reflmcti©as

ia .flelii m a TOsiilt .sf V'SmB. 4nfe®t-im linv# feeea

TOP©s%.©i % ^dffkex's lifee. l-micteiefe

#^£•^,@3? C19t4) ia. S&j^©i«i laei^f CiiSt)

ant 3o«lBg C19Si^ 4a ®#si^q| .iard©^ C1914)'

ia p€a mmai&i- C1||6| M m0BBi& #f

ami ^eauimf1f|6) la gi^saaimt#

fli0- p0&r m&t miM tlm fjsil ,iti ai^ 1©

t® the plmt

atoomt fegf 'wi.mm infe^tioa#
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SUMMARY
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'• 1 Btaaie iiegaa:#

mm stttitigftt

"fi«e mm mm^Mw twrnmrnttmi. ,

mp ti«?mfwlsei»Q ea^®i

in ••lli© 0#©fi «f

wtiite^fjy feteel- S«| ' -isatt

feUBi "fe© He *iW8*- fii@- Aiwtet se%Bi»<ai

fh© f.4mia «itlt -a atefeiai tem§Mg WMm ©f It stomt##*

mm ©Malati ^m sSm m a-ot# tes®o,te

•utei $m

• §itt;«>f fltmt ©t©el.i|a tfstei.f

-Vm mm !««* ffe©

@ii 'h^m p%m%& wm®

•£mm- tM#® m- " • " .

Thm 4« m&

iaf@#t©« rnkmtm mme fmM a©f® oy i@M 0i®ilf,i:?«

Mmmmf wm% -^mtm ©f iatisffiS' pluat^ »li@w©fl m Mw©i»

fe^etafug© ©s t# piimfa.

«>ateirt »a® f#iai t0^ %©^

%mm ia tt® nai mm mg.mmm ©f isit#et®i
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VELLaYANI

X^^UBRARM *;..-•
•ffee aitTOg® e««feeiiia of shoft ®»i a®©9t

of iiifeetei mm® foiia^, to be lifighsr thm

that 0f hsfAtfi^r ploS'ls#

• A O/B .yr^tio mm Jiotefl lii "8i@ Infecfeai

plrjits Mth ia th$ •stiQot mii- mot

Th® TO#'ls ©f ^Irnitst m®m MqwM to 1^©

slior»eX" witli |5©oi» tt0#altatioi4*

'Btmrnrntl plMits petjs^s'ifstl: s fieitt,

fli(S a?®0r;sll© %)m cleiiM© i5@m

teosaie iJ-iais of teaatiici x'@p<prt®€ ^ otfcic^F'

mt)%(i2^B ±n s3i®pto®>a-lologj rmfi aog©a- ef- tj»QEiwd-®si©B

e^enthotigli it muM not fe© to cs^rSrsiii ktiowii

hoate of th® iouM© %©im |^@iloif js^salG" iriras. Sesiee it

i© eoiis4ies?eri f^asil^e tliat tlie Tlmm uiiicis? is ®

atiTiisi; of tfec ^&llm mossiie vis^iia cjf l''lifif?eolti.a luanrstiie.
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