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Heay ia the abimdaece of insects aad, the

iBjtary dons "by thsm to cultivated crops 1m-w@ beea attributed to soil

coaditionsf paaetisulasly to fertility'' levols or to defieisnoies .of

oestaiB saa^Q® aiiior autrl^t ©lesasjits# Shie corselstioa Tras

fisst secogiussfl m early as 1913 Hoffean. Sw^js^giiently •v&vi.mB

workers asseseeii the iaflmsnc© of fertiliser application on the

pests of orops lik© pit® tr©®©! 0of.fe0» oottoni feeaaSs tea^ applej

citroe® gsape, ^ut©, potato m& aiais©# f&sy little iaftssation is

evailaMe oa tlis Infteense of fertilisee applieatioua oa tim

insects injia'i»g the <»op3 in 2iif2ia» Ifes (1945) Bhmmi ttot

superpliospliate aad lima'as well aa superphosptiatej ajsraoaiisa sulplmte

ma potash coabinatioas sedueed tli© at'liack of Ai&on •corchori MarsMll

on jut© aignificaatly, whereas sitrogenous maaiajes tocaeeasefl it.

Atealmrs (195?) foxmd that the inoiSsnce of lilaparvata Ixmm. was

highest ia plants treated, witti higlisz? doses of nitrog^* Jayaa?aj

aaf Veaugopsl (1964) also reported that the spplioation of Bitregen

gaTG sigalfieaat increase in t!ie ijacidenc© of eottOB ^aasid asd

oottoa apMd* Wagbray and Siag^i (19^5) Qhsmrved tJiat tfee fscnaditjr

ApMs egacoivo3?a. kooli a serious pest of gjeoundmit showed aa inor®ss®

with th© applioation of a higher doses of nitrogea to the host plant.

Apast froia these® m wosk has be^ carriea out ia these liaes in

Ia€ia«
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In the present investigations the effect of fovcc

important pleait nutrients and their various combinations on pests

of bhindi (AbQlBioschug esculentas) was ascertained by a field

©:?p0riment. A sevim of literature on the influence of fertilises

application to the variotis insect pests also ie presented in this
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Of litem'tore

Qm of til© esriieet pubHoations oe tb© effect of fert^- ,

User© ba inesot -is fimt of'Soffiro, •(1913}# He stuSlea.l&e'

^'fect of mmxseing plim trees sueoep^Mll^ to the basic bo^icg

Iieet2.es Soolyiiae vtv^*, B. a?um^tosas. qeS M.msse» Ss plots treateS

vrith staMe BBStire j pofe®sitjm Mtrat© asd .3ai'fa?dpbo^3lsate j alj. ire©® mvs

SQwaS. • ®^"itif©0feti€sa6- fh© S.3mgst 'oam<$& to t^©s g»OMi p& plots

treated wi^ potasBii®, ptooiihate alos® m® 8 ^^tle tlie trees ?aildi

reoeiirea lime suffers 16 ^3^ loss# tearl^ 1/3 of trees ero?m 4a tm-

trestM plots were dostjsp^aS Isgr •tfe© pest*. ©le gajea'^r resist^ce of 12i«

,aamreia traes was atlXKlbiateS to tb© s®.pid of tfe© woofiy tissues in ^

Buoh teseps leMiyjg to Itie closure of th© inseot tuosele in I4ie

bark. Sheobald (l914) reports^ siadlar reeults on plwsa trees In SesmaE^*

?ulll©t (1924) olseervefl thaU -Wke cotto esop in

aantareS gxwmfl t^ealKeS hooltl^ and areelstefi irs^estetioa by Chlorlta ^acl^Ae

aM Icflicatea' tJiat iSi© toisege was nor© ' s&t&zB on plots gsom in. soils il«^ •

isi Msk&sJ. f ez-tilisere paxticulsrly potash#

Wil&teBoa (1924) ^owe4 that tfae coffee plants grown in

sbltitims of Mjgh potessiti!iV'pto08p53'020iis ratio wer© wxe. by

bag Mtestia liaeaticollis*

•BaviaeoB (1925) xsportM th&t h&sm Isi' edils treated

with eoE^lete Taixieral fertilisers ISGcaaie saore sueceptible to pest
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infestation then those grown in tmmanured soils* Beans supplied i^th
'. ' 'i . . *"

increased potash indicated higher infestation while with less potash a

decrease in infestation was obtained. When ^own in sand watered with

culture solution ccaataining magnesium sulphate, the plants showed a narked

increase in infestatioxi.

Jepson (1925) conducted experiaents for the control of shot

hole borer of tea, Xvleborua fomicatus using fertilizers* The results

revealed that the healing of the entrance holes was promoted to a marked

degree by nitrogenous fertilizers and to a lesser extent by potash on

phosphoric acid manures. Lime had no influence on infestation by the pest#

Erom another experisent it was concluded that manuring with complete •
. I. I

fertilizers accelerated the rate of healing of entry holes, increased the

number of empty gallaries and caused small broods to be raised. Mrauring

did not have any influence on the degree to which bushes were attacked by

the borer pest.

He (Jepson, 1926) further reported that manuring the tea

bushes gave no immunity from attack, but infestation was less when bushes

were treated with potash manures and lime* teen complete fertiliser mixture

was used, slightly smaller broods were produced and the number of vacated

galleries increased* It was also observed that (Jepson and (iadd 1926)

though attack was somewhat lighter in the plots trea.ted with potassio

iaaaures, the extent of reduction in attack was small to be of much practical
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m .©as® pjliesg?' ^ti®iiees i^cli Sieal^

w mB m0m 2® ^smtrn mm 'M. m@ 'rnm^

Cl9j^)'©lJSOT^ -tet c^iieia #^tiii«©r« IsaS

eensMtiafel.#' iram©' Is' eo^t^iafea?' %j&m& ©f leloiontha ep." 1ft

mm satoi or ir©g©tem© msewBB'mrne iss^ 4» eoRjuncUoaaa

wtTO, ^©uBayiJ©. fe'fsur'ie^ea^f^l ©f -^e tiffleete*

(i9So) tomBtlg&$ea 9iim% of artmei^

®«w©0' as aii' featpii# m is^fe&tatioa .li^ .

Qeea«fima- felt S» ;«i© ^steit ^ 'aaaag© eaa®^ % tfcsm i^eiidM oa ®g©

©f ^'laat a«a i^eetaMdm ©f'€i« eMm plsKte h©i a taireoKsM#

m -mUmM %© iiiB»a©©- »% plmtfe#

-'%& d^!i0®t eaof^'i^ ^ p«ei i®© '©©eM^esaibS^

•mm- (Tf5B), p©t»l» a^aes-1^ .mt ^if#t' «• •

- ««ete%i®a; m mPU ttef© •% m&%j spMe|.

fimBti}aa« & to •• •,••-. '

•0i«^Ei® ferfiWsffs i903s^moi^% ©sapi>«» ©f'

ĵmrn* I# iMSige-'TO ©betewcA m' "ti© troes '̂ oa® te_»%©atM^
' ' ' ' ' , ' " ' . '

if ^© '-fOtsS' "terces TOC'eivefi c^s^3.®t0 fesftiiis^s'©# .•

^oiljscm Clf4l') fco® fiaasitaf i^e e©®e otoBa?TOm«me m. tsh©

^ :^m% ^ e©il fe2«fe4M0©»B m 1^® pofitotic^ of' the e«saa.®_ _̂ ^ ^
s^;.9 a. pe@% oa oitpae^ AppUeatioa ©f WBsmBXim ttt Ite

®f' Sd2.<^1ie. TOsaltsS la m. 'immme ia "m- pe3?0£3rt^. ©f ^oa leaireei
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th« desftity of foliag* asS nuaber of coeoids. Obaervatioa on graiK» ehowei

tbat aeale infestatim «as lightest in plots receiving sn acid inorganio

ferfeilisser ooatalnlBg nitifogent phosphorous and potsssitai, ansJ heaviest in

thoiae trees receiving ainc, coppsr m& ssagnasiua* IppsEcently may fertiliaea?

progreiEffi® that mintaiiiea vigorous growth indirectly infltienced the

oealo developtont ofiing to the high percentage of gsmm leaves an) the

^ slmded conditions in well foliated trees.

Observations sad® Me Sasr (1942) indicati^ that the w©

of aitsrogimoua fertiliae^ m cotton stiEulsted the devolopsent of

. ^ Agjie ^osgg^, OS it#

Stidiea E®de by Sas (1945) on juto ste* weevil Api<m corchori

indicate that the plota sanared with supei^hosphate and liiae or with

superphosphate with essionixiE sulpJmte and potash reduced the attack,

wharea« nitrogcmous mnnres increased it.

Aecoiding to Sadd (1947) eamaring with nitrt^en, potaBhiaaa

phosphorio aeid was found to prswote the healing of galleries fossBed bir the

shot hole bores? of tea, but did not diiainish the d^ta^ as assesaed by the

nmh&e of branches broken# ©ie nwaber of teoken branctes was greater in

plants Mving Biniffius yielda* fhie was probably beeanee nitrcpm ^usjsd en

increase in yield as well as in insect doEja^.
-a:

Malt£^s (1951) found that the coatent of aaino nitrog^ in

ItiOesn plants was the most itaportant faotc® governing stusceptibilil^ of the
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flsists 'fie 'isfis^tioss % tb©- aiMa ^cro^iptea- onobweM.B* ffais

ta..*^ faot 'p^t TCqiiisea ©olia ,^oM te plmtB tvfcldi

•«m fce^ F»OTMed by eolixtes iti plants eoj^islBis^ mlsly of erisisidMMs

ffii ifwe® (ifSI) stufli®«i. ©ff«ot of itee asd

s5itsogeKOB0..f®tills©g?s m popislamcE ©f (BoM.) 03,

i» Al^m» Qmsm ©f s|Mas m TOleet^a leiares eiKieMer«fea;y .

Se©© oa- glsst® mtiicb alljrogsa ^las 'Oss pisBts iiot '^eeiw

^ fii© ^gouaiatifia t© v^-' 4bv©«©2^

tiiscmaS of sits^gon spplle^i^ Si©' aaaitloa of Um^ aeesreatseS l&e ;p©p-^la"fci^

.e^Tiyi. itj0 ssattstioB 'Su© 'to' fso't©^ 'gs?Rat®t'l- ^ihem no s^tpagoas .,

l^--3s:e5? fasute? Cl9^t) atiKlitS tJi® .feaiMms of -Yiife^^t-

-^QQ^xmrnciii petassett^fr-esMtt® s^sstsiiss to pl®a.ts

#s 13s© swslopc&astalt, •©£ f^gi^s s:®^alo^_ fea^®tlli '̂ oxi ^To

dHf^f^BCGB o&isox^sil, ttisjr fmssA' "tlmt '^a- .pl^ts subji^slisis 1»

•eoiiSl^iaEE?- wSK^: isoro- "S© S^eetaM^' tteae. ^3e& x^eAvSmg ^1 tfe®

•CTctilaits sM -&& f^isiai^' of aplilde oa tiiea was l«es. fijsatJ aeficisjati
A

i» l>lK2sph03?0{|® Siai' "vlie ^©rtest kif& fefeetM* ^©- ines^-sseS

to tofieloat plasitB ocS ssi' associate fl©0E'eas& ia 1»h@ ©wrviveS. period

••-^v ^of each pleni^s wei*© eoBBiaet8-fi 1© toe la^el^ reopossibl® *os> 12a®

yeiiueties iba apMa :poptaatdoa*

tons Ct958) reposTt^a.' '^at •ttie use of potssslua Chlosifie

m a fesytiliaex* toeteasM. ths aaeifieKe# of leaf .sssli disesse oa pot-ato Isut
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superphosplaate ^Mle potassitm ciiloride reduced the aphid popijiatioa*

Eden (l953) observed that nitrogen v/hen applied at 50-200 IbSj

caused no significant difference in damage by rioe weevil on com before

harvest. ?i/hen nitrogen vas applied at 48-120 lbs/acre there was significant

positive correlation between asite of nitrogen application and damage caused#

Ihe average percentage of in^wed grains increased fvom 47*9 to 78•7 as the

dosage of nitrogen increased.' No significant difference in infestation

resulted from treatments wi14i either phosphate or potash fertilizers.

Douglas and EcMiardt (1953) could not detect difference

in daasge to com in plots treated with 0 - lbs of nltrogea/acre. But the

percentage infestation and th© damage were greater in plots receiving no

soitrogen} the plants producing only small and poorly developed ears. Those

plants v^lolk received nitrogen at 60-160 lbs/acre did not reveal asiy signi

ficant effect on the degree of damage from pest isafestation. It was also

xGimd that the daai^e was greater in malm receiving no nitrogen and the

highest (120 lbs/acre) rate of nitrogen, than in those receiving medim

dose (60 lbs/acre) of nitrogen#

In investigations in sassouri, Adkiason (1957) found that oa

cotton. Infestation by Psallus seriatus (Kent.) Melphocoris rapidus (Say.)

and Lygus cincola3?is were laore in irrigated and fertilized plots than in

noa-irrigated counterparts.

Abraham (l957) found from Ms esperimente lamt the incidence

of the fulgorid Mlaparvata luaens increased rapid|y after lodging and the
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population was Mghest in plots treated 60 lbs, ©f xdtrogea ia coEjbi-

mtion villii 30, 45 sM 60 lbs of phosphorous, on ©ocouat of early loflglng

of the e3?op» Hots treatefi witSi Mgher doses ( 45 aaad 60 Ib^acr®) of

nitrogen alone harbourefl spectacularly larger population of the fiilgeslds

than plotB treated phoephorous, lia©, pota^ aM plots receiving no

treatai^t*

Daaiois (1958) fouai'fewer inseotf per unit weigSit of

foiiag©! 10BS plant d&wge m& greater plant woi^tf ia plot© of wtoter wteat

treated wi-Bi aitrog^nj exesfit in ease® v'^re was applied ia oon-^tBiC'feioii

e^oi'uis e-olphatej p!i©3plier»us and potassium*-

tpMi aad mran© (l©50) obeervoa in ^apm that aitrogeaous

fertilisers sjjpliea to rice fsTO«rea thB growth of th© loaro© of Chilo

Hiram lehii (1959) etowea that the use of fertilisers

coBtsiiBiag p'mephoximB hM little or ao effeet on -ae gpmt^ of th® larvae

of' ChUo. siiPDreg3al-i,6 W-u

if^arag sad fesyigopal (l964) sbowei from easpsriaeats, th^

nitpogea in tto© adaes^ forai at 22.4 Ibs/aers' gave sigaittcajat iBCrease

the lr.eM«oee of the l©af topper ^oasca devastens oa cotton and t!mt x^m

of liie oiSior nutidents hsd influenced the ineidenoe of either cottoia

or ootmzi aphid". V \

Aceording to Sohinfiler and 3a«X® (lS64) "tiae application of v, ,y
"" ' • . ' '̂ -(v

eoil fertilisers oa newly,esteblieSiea pine statsSs'ia S»w* CersssBgr h# «0
\ 'V

effeet on infestation i^vaQionia boialiana for the five years .\;-c
, . ' • • I

• h'-
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aeaeimt ecmaittos* mm at1»ibut®d to a owsSiijg respoas© tfea&

to ©ffeot of sdtreg^ aeflcieati cosaitioa. SSie pereeati^© of alat©

on i2l^g€;Sf defielent plants mm. Iwioe tlml; on plants wbisJla' msB mt

aefioi©sit# ftoe Mglies? perceiatage of" alBt© apMfis wbb toe to ^tsogea

aefleicjRey sot Sue -fe' over ©rss^iiag*
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MATERIALS AND
METHODS



A. ?>!lats3?i^0

msxi&l meam she -bMMl sseds ue©d for sjalsing ia%e crop tsMea? tb© ©ssperlEmta

WQjpO' of the vsrt©:^, pasa eawani. flasse were ols'tMacfi from the ^rieultua?^
/

College faroj ?©ll^sai»

geg'^liaeysa She foll^ag fefslliEors were to supply i>hQ Siffereat

mitsieate#

(a)' ABBsaiii-uBt S^lphatQl She laateristl used' the om snajajf^toeS Ijy til©

fACif^ Iferala State* It d<mtE^ed 2^ ioitrogea*

(b) Mmt Amteasial eoatalsias 52.^ ealoiiEia nm& to supply tli® ©olsii®

to i2ie plaata*'

(o) n.t^.T'boiaa'feel fbo eufests^e© 'wseS confelneS 24*65^ of Esgnesiuffl*

(a) giao s^lTthate tmik Sapsfeg Bulphatea fhsee mteriale were -UseS to eaippSy

siKS ^'.copper -fes plemt®» Stoo esulpi^t© v®s supplied'by the Barf.'W.sh Iteug

Sousee (inaia) Pgivat© mndte# Boiabay. It coataifiefl 22»ATf^ of gine. . Cfopper

.©ttlpliat© contained 25*45^ of coppes?»

3» lleiaaoaa • . , .

1, aalaim for -the eroerlmsratg fhe laiaS eoleeted'for-

esporiS)eat was ploaghe^ mU the gstam mM. ©ther weeie ^©r© rempvea.-.

f&e oisae. mto ton hvokm to get a lla tti© seii wm; of.

a^eS" lOQia* prepaffS-tag i3i© lanS thaSf the flelfi was tfeets. divMefl- toto^ •

V-
A.

<•.

\ .

\ \
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reotBagii3siP plots seecs^^isg t& Itie fisefi design by raiaisg low ridges all

QKrmsa* Stellow reotoi^^ar pits jaeasari2?g 20 om x 20 cm were dug at the

imte of 16 pits per plet ts reoeiv© th© sseds. Wtxsui ya3?a mm3?e was ^pll^

to all l&e pits* Sie seeds were aiBtolefl ta liSieee pit© at tte ^t©

of 3 eoeS© p©3? pit# Iftea? a week .of EoMsg a air^l© ^ealtasy plant a3^ae

was alioweS ts reiagia M eech pit asad ©tliorB w©®© v&wovb&» ®2« pits were'

wat©i?®a 3043^. tgediag"of Iti© field done s>egjilai?Xy at fbrtni^itly

istertraiSfl

2*. itiplieation -of fegtHieseMt mrne was inisea, tho soil la the plots

whieh M to receive it a ^eJt befor® emixxs* rest of tSie festiliaere

were -weighea, laixed aijd 85>pliea 2 days before sowiisg. Only faalf 4ti©

of aramMim eulplJate anS raariat© of pota^ wa© applied to tla© beginning, 133©

rest of me f^^lisos?© bsisag s^pXleU .in fwll doe©, fhe rsEsalHiiae dos®

of aiKscJisim sulpiiat© aM laaslate of potash ^ again split tot© two doses,

tlie 1st doso ^piieS after efeout 20 days mSt th© 2m dose afte^ amther 20

d^s.

3*. »rP tP^aultQt ae results of th© ea^e^ents were assessed iM
two t?8ye»

(1) % d©t©^n4B@ the. degsfae of iafestatioa by various

posts on «!© plants is^er itie tostIous treatitents. tbie th© Humber of
th© iifferent tnrnm found on ^1 ^ leaves and o-fcer parts of -fce plants
were coimted. these coimts were "te^en at~ weefely iBteval©*

(2) % dstesialBiE® the total yic^ f^its* "feis
«

pwipoB^, the froits were picked at int©j?val0 of 3-4 days. On the whole
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10 plnoMugB wese itms. She fralte at oaoh Hm wsro sorteS out Into thosB

damged by f3?ui1; borere oM t!i©s© anfiaiaagea#

/ai -Bi© above obseriratioB® wsto on plaate la iih0

nei plots,, uus^erixig'fowr ©aob-. AmmoS all mvsia. -fee K©t plote

mm left t© ©Iteimtje hmA&v ©ffoot. ISx© mta o^Mfeea were ©tetisticsll^
-tisittg-CSii-^BJiuaTC ffi©tiaaa» analysis laad© oalj on the effects

of tha fow indiyidual autrients aad their possible two factc® interaotioiis.
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o£ ea»3evlBBntm mnH feaulta

Bffeot Qtfour l^orsant plaat mtrieats &M i^elr vm^ouib

.cmimnma oa pests ©f BMsiai was eecertsoinea a fieM esEperiiseat. 2$ie

d©"teils of tiiis espes^isat enS its result® as"© gitrea below*
L

SsiperiigsHfeil

Design m& of tli® :^eriiaQati ArafjfloEdsed bloels fleeign was sdoptefl

fo? the e^Grimsat. S3i©:^ were iswmi^ four trealaasat eoEibimtime

.toolMiag eoji%?ol mM m^rn w©r© Oist^ilsutei at :r®aasa ia plots'

la a block aaa such a block ms i^lioatM tsdSQ. Ma plot wa©

eq^jare. la eijap© mmsmisoE 2.25a s 2*2§ m. ©lore wer© aiste^

pits in .plot-pit :m&ms*iag -20 cm ^ 20 .eia» pit Maft

©ne pl^t ia. it# She tset plot sis© ms 45 oia s 45 eras wfai^

eoatairod tmv plants.. piis twlcyy® plair&s 3ja eaeli plot

sewed as SoMe? vom to' elimimte! boxier eStmt*. fbe toMomised

aistsfilJutiCB of eoEfeimtiose is torf^ ei^t plots is eboro

to ligaZN3»l

%®atfflsiitsi.

1) ^0 % an %
2.) % % Zn

s) • % -c^ 1%, Za %
•4) % Zn Cii|

5) % 0^' % •'Zn %

6) %ca, ^ Zn Om,



7)

BnCvL

9} K

10) m

12)

13)

IL

0£

0a-

2a Ct^

"1 ^
It) K, €J^ 2a OUq

GQq Zsa Oa^

»i % a %
14) Oa, ^ Oi^

J5) II, ea^ 221 G^
15) O^j ga cia^
n) Sg % % 2e a^
ts) 1^ as

is) Sg 0Sq 1%^ ga CUq
20) l^g Ca^ g32
21 ] Sg @1^ Ea Ci^
22) Ug ea^ 1^ Cfu^
23) Hg .Oa| Sa Ci^
24) Hg Os^- 2b C55i|

^«3rete8

S3

Fo M,tr©gea

1S5 Kg nltEOgejV^eot^^e

250 %/ll8©tOT®

Ito eal©iim

625 % caleiu^Atectar®



9961.—31^3"

996t—St—^2"

9961—St—

99Si—St—i.»

996t-^tt—OCH.mf

f36t—tt^S11»«£

996t—tt—9i«PHg

^aom'©fwx©sqotsi

j8%088irfmS%«i30OJOssj^bq:"^••''̂•

9961.£E©t©q,ooSirposjro©^-Bs:

%80t»O'SO-(9•

%g|,fo^©attg(g

ixoMm

Bsasg,4^©B®£g^n0B®♦oaig{p

_BmS3*t®^®SKjq,;®0mf0®ti®^(g

•m^in'\,' *

%figpg^oh
'fig•%©t-siiainemimrnm{s

mson«m(t

ss^ttais^tiiif63pii&®s

eii-gge%.^dtdCaefipssa0a©aitf%a®jfsfoacerasioofseaiejjTpj©s^imoof

•1^06803Bq.oeH/^Of^0«}.oipasetiosijqiaondptAf^asat

tia^e©Aoq^s@&|Saa0|q.®utcp!6o^hsi^c^hhaapF®®

sa^oeg/aeMo©%gggii»m%%%gg*^0 ff•.'

a©iio»ymm%z^m

eip400^®ftt|e9i^w%g29••««
sn-^aSenok**^

8T

5'"-vT•'
I-



-SL

>-

19

Batea of plucking fmitss

Ist pluekii^ T—12—1966

11—12—1966

15—12—1966

18—12—1966

22—12—1966

24—12—1966

29—12—1fS6

2—1—1967

5—^1—1967

10—1—1967

fsaperature, kaaiaity aad sain fall dusin^ th® e^eriments Beta on tlie

ainisaM ana jaasdfflusa teajperature as^ rainfall di^risig tfea perioa Qf th©

©3£i!©3?in^t ara givea in Appendix I.

I^oeedi^as 1&©,. laying out of the ©xperiEieat, the appllcatloa of fortiliaere

aM the sssessmeat of results were doKs as a@eo3?ibGd undea? »Mstlioaa«»

esQ^es th® @s:te&t of iafestatio% eeusats tos?© maSe ©jj f©us?

plants ia each plot (net pl©t)* Dariiig the first fow weeks,

©oimta of jassids snii apMds wez?e mS® m all the laaws ©f tlie
\

fom? plants aad for subsequent ooimts sphias on th© upper five

leaves alone were couateS and jeaeide on all the leaves except

the feottea 3 leaves which hafl hecoiBe soiled by soil paeticles*

Isifestatlon by borers was assessed "bj ebuntlK^? the nueiber of

feuits dasaaged by th© boring caterpillOES.

2na tt

3xd n

4th n

5th n

6th rt

7th n

,8tfe (•

9th n

10th n
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EeeuXtBi Bssult of the experteent are given in AppeBdioes II to !?•

App©idiC0S II asid III give detailed coimts of the aphid Ayhis goaaypii

and th© ;3assid Bapoaaoa devasteaa respectively which were observad on

the plaats m varioios sccasions. Appendix If gives the data of the

bhisadi fruits damaged fey the fruit borer fabia* All these

data WQSra ^alysed statistically, the details of whicfe are jwesented

below.

Effect of different fertilteers on the incidene© of Aphis g^ssypxi

fable 1 gives a comolidated atateaent ©f the total

eoiMitB of ApMe ^ssynii taken at the various intervals. Table 2 gives

th© Hiecm nufflber of aphide eorresponding to the diffeirent taeeatiaeat

cosbinations. Table 5 sikiEariseB the asalyaie of the data.

g
iUhe X value for all main effects and all two factor

interactions are significant except th© interaction between magnesitJEi

and zinc copper.

fhuQ, there is a si^aifioant positive correlation between

the aphid population and the doses of nitrogen and iBagneQiu© asS a

negative correlation between the aphid population and the doses of calcium

and zinc copper. There is also significant positive correlation between

aphid population and the nutrient combinations nitrogen + calcium,

nitrogen + magneaium, calcixas -f magnesiuia and nitrogen +• zinc copper. IPhe

ealeiuin sine copper combination shows significant positive corralation at

•05 level.
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Conaoli^atea data of the coaats of Aphis gosaygii the vagioaa
fereateents

auaher

%
'4
®5
%

®8

'9
®10
®11

'13
®t4
®15
®16
®17
*1S
®19
®ao
*81
»a.
'as
®24

®II f©tal

778 1176 1956
298 2497 2795
365 700 1065
248 334 m
229 351 580

267 166 433
930 504 1434
792 456 , 1240

1451 532 1985

437 412 849
@40 924 1764
ai2 773 1585

1042 498 1540
690 705 1475
656 987 I623
550 801 1351

1244 876 2120

1073 608 16S1

456 1349 1^5

1695 918 2615
816 518 1354

667 1247 1914

1290 830 2128

731 1403 2154
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gable 2

Mean nualieg oi'' gphids correspondia^ to dlffeger^t teeatsients

^0 ^1 ^2 Meaa

% 799.75

461.88

772.63

70^63

1027#38

938,75

866,59

716,42

Mean 630.82 760.63 933.07

^2

791.51

Mean

% 720.50

541.13

730.88

790.38

881,13

1085.00

7?7,51

805.50

Hean 630#82

%

760.63

h;
985.07

%

791.51

Maaa

ai GUq
2!I Cu^

629.38

632.25

865.75

657.50

923.38

1042,75

005.50

777.50

Mem 630,82 760e65 983.07 791,51 •

CaQ ®^1 Mean

% 948.67

784.50

606,33

S26,50

777.51

805,50

Mean 866.59

%

716.42

,.Ca^ •

791-51
\

Keari

m ctig
2n Ca^

891.08

842.08

719.93

712.92

805,51

777.50

Mean 866,59 716.42

1%:,

791.51

SesR

SSi Cv5q
Zn Cu^

792e75

762.25

818,26

792.75

805,51

777.50
/

Mean 777.50 805.50 791.51

22
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gable 3

OM«8ouaEe valu&B of the aphid Bopalatlon coggespondlin^ to differ^t

treataaRts

Compaarisons df

Between levels of H 2 # »

• 9 *t Ca 1 170.94*" # *

#» »# Ug 1 1US7* » *

Sa Chi 1 11#87" » »

iissooiatioa betireea ICa 2 420.95"^ « »

»» 9t 2 31%^* «• *

»» »* ^ ^ Gn 2 » »

#• f# Qa % 1 580.93^ * *

»t »• es JSn Gu 1 3.13*
% ^ Cu 1 0.13

X® (.01) 6*633
(.05) 3«e41

* » Si^ifieant at .01 level

^ (.01)
(.05)

9.aio

5.991

» Significant only at.05 level

Effect of different fertilisers on the incidence of aapoasca devastena on

• bhinai T>lGats at differeaat ata^ea of agowth

(a) On seven dav old pl^ta

The data on the coimts of tho jossids and the results of

their analysie are £yiven in Tables 4» 5 ond 6» It may tJ© seen ttet the

lihi-aqusffi© values for the effect of the individual nutrients and their
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eraljiaatioils a»© not significamt. fhis shows that th© pleat ssutri^itB d©

not influ©JiC0 th© ,jassM infestation is aajr at this stag®#

fable 4

ComtB of B. geyaateas on bhindi plaats and the treateeats ofesegved seven

flaye after ae^ing (Flxst coimt)

Sjceateeat EUEtber

2?.
6

'8

'I
10

11

'12
3?.
15

14

15

'16
T.

17

18

19

'20
^21

22

5?,
23

24

1

3

1

1

»•

'•« '
/

1

1

«•

1

3

2

« •

2

5

1

2

«*

• •

%
HljWtlMilTH

«*

1

«•

1

••

• «

•* # •

• •

1

1

• »

2

1

• •

•»

• •

fotal

1

1

5

2

1

1

1

•«

1

♦*

1

3

3

1

2

3

3

3

#♦

• *



Ttble 5

g>aa Kiaati@g of .Iftaaias oogEcaponaiBg to fiafst eount

% ^2 Kaan

Cfio
Ca,

0*8@

0.25

oo

1.t3

0.50

0.60

0.54

Hean 0.57 0.63 o.es 0.67

-

*0 »1 llsaa

% 0*50

0.63

0.^
o.efi

0.75

Q.88

0.54

0.80

X@an 0.57 0.63 0.82 0.67

% Mean

2a. Gu^
& Go^

0*63

0.50

0.50

0.75

0.88

0.75

0.67

0.67

Mean 0.57 0.63 0.82 0.67

% Ca^ lean

«%
*8i

0.5S

1.00

0.50

0.58

0.54

0.80

Xaaa 0.80 0.54 0.67

s Ca^ Mean

Sr Gu^
^ Ou^

0.75

0.83

0.5S

0,50

0*67

0.67

llesn 0»80 0.54 0.67

% %, Heaa

2ii CUq
2a Cu^

0.56

0.50

0.75

0.83

0.67

0.67

lleaa 0.54 0.89 0.67

25



f&Me 6

OM-BaiaagQ- imluaa of' the .laasMa eogpQsiBOiiaisig t© dlfferBat,

teeafenoatste ttee ftet eomit

26

esMsp^is®]©
-

if- ^ "valti®

Betwseii le^ls ©f I s 0.58

»ff «9 da 1 ' I.gs

»f «f m 1 0.81

99 »f m Ca 1 • 0.52

Msoeiation betmm I ea 2 3»3$ ^

9t fSf' 1% .. 2 0.70

»• f# 1 Si' Qu 2 0*€0

9» »9 C& 1% '• 1 0.55 •

9» 9» Ga & 1 ' •0,52

ft
% a Gtt 1 • 0,00 . •

^ (.01) -6.655 ^ C.Ot) • 9-210^
(.05) » 3*®41 (•05) ^ 5»991 "' '

(h) Oz i&mftemk flay ©M g^aats

.fables ff 8 mS 9 giw tho sesalts of the ostrnta ss^ tljsi^

anslyBis.
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fhe Chi-sq^ar# values tee ths effscts of ni^jjta aaS

caleitam ana the combination nit»og«i + eslciian aa?® 6lg»lflcant* ffe®

xoat B»© not aignifioant. Uhax?© is signifieant positive coEa?alati©a

hetirean th® jassid jpopulation and th© doses of nitrogen &neg&tiva

coaarelation batween ^aseiiie esd the doaea of oalcino at 0#05 lev#!*

The oosrelation betveeii Jaeeid and nitrogen + o«doium combination ©t

0.05 level is positive and significant.

(o) On twenty one dav old plants

tables 10» 11 and 12 give the results and their snslyais.

®ie ohi*-sq.uare value of the effects of nitrogen* ssagnesiuB and sine coiner

and thet; coiabination nitrogen-fcalciuo are significant. The rest art not

significant.

®i0 correlations betweem the Jassid population and the

doses of nitrog«i ma^eaiuia (.05 level only) and sine copper are positive

end eignificaat. sphere is also significant positive correletic^ between

the jassids and the i:d.trogen + calcium co»bination.

(^) On twenty eight day old plante

The comta of the jaeeids and their amlyais are giv®i

in fableo 13, 14 ead 15.

The chi-siiuare values of the effecta of nitrogen, magnesiuE,

zinc copper sind their combimtiona nitrogaa + calciua, nitrogen + zinc copper

and calcium aine copper are significants Thus their edLsts significant



28

faMe 7

Counts of E» deyjasteas bfeisiSi plasits imder vas?ious treateents

obsargefl fougte@a iare aftei? Bmim (aecond eemt)

5&0afeeat0 ^ Sotal

i, . I, 2 1 3
®S - 4 4

^ 5 . : 5

^4 12,3
^5 - ..
Ifi _ -
^ 1 ,
®a 1 ~ • 1

4 1 5

5,0 2 8 4

3 . a ,. 4

®ij - ® ® •
»,4 - ^ ••

, % ; - - . 2 •' 8
% 1 - 1
®1T ^ 5 „ 4
^18 ^ , 4 . 8
',9 ' - ' '
®ao 1 5

• ®S1 - V - 2 5
Sg- 2 S 4

®25 ^ '
®24 3 fi 9
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fable e

Ifeaa nuabeg of .jasBlds eora?e8P<mdlag to second cotaat

*2 Mean

% 1»65 1.83 2.25 1.92

0.25 0.75 2*38 1.15

Heaa 0.94 1#52 1.53 1.55

>fe *1 lf«8ll '

% 0.88 1.50 2*38 1.59

mr, l.iDO 1*13 2.25 1.46

ISeaa 0.94 1.32 2.32 1.53

»0 *1 »2 Ifeaa

ZttO^ 0.88 1.58 1.38 1.21

& 1.00 1.25 5*25 1*46

Keaa 0.94 1.52 2*^ 1.53

% 0s^ itaaa

% 2#33 6.83 1.59

1.50 1.42 1.46

Kean 1.92 1.13 1.55

% 0a^ Haan

ai Ci^ 1.50 0.92 1.21 •

Sn Ou^ 2.53 1.33 1.03

Mssa 1.92 1.13 1.55

% %, Mean

2a C«Q 1.42 1.00 1.21

2^ 6u^ 1.75 1.92 1.83

Mesa 1.59 1.46 1.55

29



30

positlTO correlation Ijetween tii© .jaseid pofalation ani tto dose® &£

alteogesj mgnealm otQ sine copper and tlieir sI^he©© ©f aits^gea ^ ealeiyia,

nitvog&n -f sine copper aM oalQiiaa -j- stoo copper (a05)*

gat?le 9

imluea of tte .iaeaMs cQi?g®8i0Baijag, tg.

differait tgasteaats^ fe>. aeoosfl coiaat

Ooiasmrisoas &£ X iralm@

Between levels of S 2 10-65'̂ ®

f & »9
0a 1 4.95"" *

9f S® % 1 0,12

99 ai Ott 1 1#54

AssooiatioH I Ca S 8..14'̂ »

♦ f 99 H % • 2 0.46 •

»» $• I' Si Cta 2 3.S5

»» t* Ga % 1 3.77

ft • ff "6a &i 0ia 1 0»CK)

9f 99 % ^ Ca, 1 0»f2

^ (.01) ^ 6»635
(•03) « 3»041

•«- « Sigaifioaiit at both #01 oad *03

» oaly at .05 1©to1

{m) ^ %-rio

(.03) «» 5of91
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fable .10

Goiiato of B« devastenB. m bhtofli plaats xmA&s^ tte ir^ious treatsmta

obaervQd on© 4aT^ after sQwina CSMrfi eoust)

TveB>imntB

^1
U. . «2

®3

. %
*6

®7

•%
®io
^11
^18
fj>
'15

®14

»16
®17
®18
®19

, ®ai
"22

"25

%4

%, % Total

2 g

2 T6 '18

2 2" 4

2 19 17

5 4 9

2 2 4

10 3 15

It 2 15

9 S 17

B
. ^ 15

€ 8 14

15 IS 30

1£ 2 14

3 1 10

6 3 9

•4 9 13

16 8 24

- 9 5 12

16 2 1© •

10 ie £0

7 1 S

ia 12 •

2 15 • 1?

w 31 41
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fs&le 11

»0 ^2 siseia

% 5.12 9.50 %23 , 7.96

Ooj 4.87 5.75 12.00 7.54

seaa 5*00 7.63 10.63 7.75

% ^2 sjsaa

% . 4.12 7»0D 9.25 6.79

5.87 S.25 12.00 8.71

iseaa 5.00 7.63 10.65 7.75

»1 • '

Zn Cw^ 3.50 6#75 8.38 6*21

M CvL| 6.50 8.50 12.35 9.2@

Enm 5^00 1*63 10*63 7.75

GOq Oa^ mem.

% 1S3

SfSa

6.25

8.83 •

6.79

8.71

laeasa rsB

%

7.54

0a^

7.75

wem

2n OUq
Sa OiXj

6.58

9.33

5.83

9.25

6.21

9*28

lae^ 7#96

%

7^54 7.75

ae®

Zn Gt!^
2aa Ca^

6.71

7.41

6.25

11.17

S.gl

9.28

•siom. 6.70 8.71 7.75

32
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Ghi«»8qttaa?e values of the .laseids oogarespondln^ to dlff»r«at

treata^ts An third count

.33

Comparisons df value

Between levels of H 2 32,71+ » »

•• • # Ca 1 0.27

ff* *• %
\

1 5,67* *

»• ♦ f Sin Gu 1 t4.7sf ♦ »

Association between H 6a 2 9.52"^ ♦ #

9> • t HUg 2 0.50

## • f H Cu 2 1.70

• » 99 Gang 1 ' 0.70

#• t« Oa Gtt 1 0.19

99 Me cu <1 3.69

(,01) • 6,655

(.05) - 3.841

(•01) « 9.210

(•05) « 5.991

* * Significant at both .01 and #05 levels

* Sigoificaat only at #05 level*

(e) Oa thirty fiva day old giants

Eesults are givga in Tables 16# 17 18*

Si» dii-SQ,uare values of the •ffeots of oitrogto, sisagaesiusi

and th® combination nitrogen + calciuja, nit2fOg«Q + Baagnesiuo, calciua +

magneeiiBif nltr<^aa + sino copperf cslciaia zinc coppee ma^taeium +

sino copper are significant. There is sienifieant positiva correlation



Q
o

Oeimts of E« dcvaateaa m Sbtoai piaata ttodey 1fa» veaAoa* tjftalatntt

Qbeejevo^ tweaty eidit a»rm aft«g fioalag (fouspth eoimt)

*1

®3
®4
*5
%

*S
»9
*10
®11

»u
»t5
«1S
*1t
®18
*19
*80

X *81
*K

. . *83
®24

% % fotiQl

10 7 17

10 24 34

5 14 19

7 34 41

6 e 14

9 13 22

7 • 9 . 16

6 15 21

18 32 50

9 . 14 • 23

& 35 57

S2 34 56

19 9 28

14 35 49

7 35 42

_ 6 m 43

35; 56

19 £9 39

15 17 32'

13 49 62

24 5 29

28 33 61

5 54 59

27 55,:. 02
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wirijbffiy of laeclds coipgegBSOsding: to fcprtfo cotmi*

messQ

% 13.87

9*13

23.25

20.25

23.63

28.87

20.25

10.42

sem 11.50 21.75 ^.24 19.83

^0 ^1 Hg mem

%0
%,

10.87

12.13

18.75

24.75

23.15

•29*37 •

17.58

22.08

tmssL 11.50 21.75 26.24 19.83

% '®2 mmn '

Zn Ot;^
Zn Ciij

8.25

14.75

22.12

21.38

22.00

30.50

17.46

22.21

BaaB 11.5© 21.75 26.24 19.03 '

% " Ca^ }^8£l

% '
1%^

. 10.25

22.25

16.92

21.92

17.5S

22#08

meds. , 20#25 19.42 19.83

% Coj

Sa Guq
Zn €ii^

19#25

21.25

15.65

23.17

17.46

22.21

laaaia 20.25

. % .

19.42 "19.83

Za%
Zn CU|

16.17

19.00

18,75

2S.42

17.46

22.21

aesB 17.58 22.08 19.83

:5
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t}etire@n ^aselds and the effoots of sssifaesittm and ths

comljiBatic^s niisrogm ealciiBa# c»loim ♦ isagaasiua, M +

sstoo copp&e, oaloitaa +• zino coppi&r mS i^gnesiua + «inc copper*

Share is significant a«gativ» cois?«lation b»tw«an

jaesids and c^binatlon Mtii^gen + sss^esitiis*;

T&hU IS

Chi'-squffle values of the .lassids coggestKMi^iag to diff»geat

tTOatmejatsin fougth count

Coa^risoQs df

Between levels of - 2. ^ 9S*S0* * *

f* »• pa 1 .0,42 '

% 1 mss* * »

»t ^ Cu 13*65* * *
Associatioa !}@t^3©n 1 Qa 2 •12..f7* •* *

• » Bug 2 • 0*74

#* 99 H 241 Cu 2 12.45'*" * «

ti eaWg t o.a?

99 »» Ga 2& Ou i 4.93" '̂ ^

99 t» % 2q Cu 1 1.10

3^ (,01) • 6»655 3^ (.01) - 9.210
(.05) » 5.841 (.05) 0 5.991

* * Sigj!^iomit at .01 level
* Significasat oaily at .05 level
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fable 16

SomtB ot £. deroetesQ m' l&isai plants unSer tlie vasdous
tr8at3Best@ obseryed . tMt>ty flva daga-Aftpy gtowri^g

...... ... , ,( fpiaa?-^ .cotmt)

freatsiGijte#
•• " • fotal

19 14 33

\ 28 50 78

% 27 42 69

®4 12 51 63

15 21 36

19 14 33

% 9 25 34

®8 50 32 82

15S m 809

®10 gs 32' 5S

®11 100 67 167

67 97 164

®13 73 38 111

®14 20 117 137

®15 33 122 155

»16 7 133 140
m

"17 148 101 249-

®is 100 37 m

®19 21 36 57

f
20 45 117 162

^ai 75 , 21 96

®22 49 108 157

®23 23 161 184

101 103 204
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Table 17

Metm mnsfeer of .las^die QoigesBoMiag to fifth count.

I- M, Koaa

% 30.37 74.75 75.63 60.25
Csi| • 23.13 67.87 80.12 57.04

memi 26.75 71.32 77.88 58.65

% ^1 ^2 saan

'% • 22.50 64.38 79.67 55.58

31.00 78.25 75.87 61.71

mem 26.75 71.32 77.68 5S.65

^1 ^2

Za (kiQ 21.50 80»25 73.25 58.33

Zn Cu^ 32.G0 62.38 82.5©^ 58.96

S!©8a 26.75 71.32 77.88 58.65

Gbq ca, mm

% 63.67 47.50 55.58

• m,B3 66.58 61.71

meisffl 60.25 57.04 58.65

Zn Ci^ 65.33 51.33 58.33

Zn CUj 55.17 62.75 58.96

mean 60.25 57.04 58.65

%o siem

Za 0ja^ 61.17 55.50 - 58.33

0n 011^ 50.00 67.92 58.96

asaa 55.58 61.71 58.65
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0hi-8q»8iTO valtte&.el' the ..iassM® oia^sigiaBata^ -feo

diffe^at teeafeeiifes flftb. conjat

39

0C®P«l0C^ Of -~?w—

l'0f0lB' sf'• S 2 ' ^ 42g«2l'̂ * ♦

•# «f- es 1 2»11

#,» »»: m 1 7f^B* » *

*♦ '•## ia'.Su ' t o^m

tooeiaMim toatirem 1 0a 2 tufl^ « #

t» ..HMg 2 tf.Of- # ♦.

•tf **
S Si Gu g # «

*9 #-#• '@a m 1 ♦ <•

ft ♦f SSa 6u 1 ^ 24,»65* * *

• # % Cha ' 1 2$»73* « *

( .05) - 5.i41 Urn) • S.ff1
t ^ Sigiiiflcaat et. ",01 level

* gi^aificant oiily et .O^^lewl

(fVOa fogtsr- two Am, elA ^laata

lesolts asia tliair statistical aaa^it aa?© gtwaa in

fames t5» 20 aai 2U • '

. .. ©M-sq,«aa?0 TOluet ei the, nffeets ^ all

mtsimtB sma tlwj.ia? 'isostoinati^s as® s^oapt ttet ®f s4ao eopiNna?

^ nitragm ^
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fafoio 1Q

OomHB of 1. dgyaeteHs on bMndi plaata imder me varioue

®:reatm^te •^I Six fotsa.

.^1 S9 44 73

39 36 75
-J;

®3 35 41 76

, ^4 17 99 116

21 25 46

% 26 42 66

• ^,. . 22 17 39

% 49 ' 23 77

240 87 327

®10 62 33 100

107 ,199 ,30S

®12 121 248 • 369'

67 .99 18S

®t4 54 256 310

% 36 139 175

®16 47 123 170

^17 291 147 438

®18 13 . 81 210

25 107 132

®20 42 162 204

®21 81 44 125

-Y' ®22 113 99 212

^23 ' 25 • 249 274

®24 117 263 380'
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fable 20

wmher of .jassMa corresponaigg to nraiwt:-

"0 ''I ^2

% 42.50 137.75 123.00 101.08

CSu| 28.75 105.12 123.68 85.92

mm 35.62 121.44 123.43 93.50

^1 ^2 mm

% 32.75 115.3? 123.13 90.42

%,. 38.50 127.50 123.75 96f53

meaa 35»62 121.44 123.43 93.50

% ^2 • mm

Zn Cv^ • 29.25 124.25 121.12 91.54

Zn Cu^ 42.00 113.62 125.75 95.46

sseaa 35.52 121.44 123.43 93.50

% mm

% 101.92 78.92 30.42

Sfe, 100*25 92.92 96.58

mom 101.08 85.92 93.50

Ca^

Zn GOq 112.67 70.42 91.54

Zn 69.50 101.42 95.46

•mm. ' 101.08 85.92 93.50

% %5 xasan

Zn^Q 99.58 83.50 91.54

2n Gu^ 81.25 109.67 95.46

mm 90.42 96.58 93.50
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fbuQ thea© 4s significant IK>aitiv» ooi?relati©n betseea
the dossid infestation an<i the dosea of aitrog^m and iagnoainii
significant negative correlation betweaa the d^ids and the doses of
caloi^ua*

fhere is significant i»ositiv® co3»«lati<m between jassids
and the cosMmtioa nitsogea +calcium^ csaoitaa +iaagsQaiu®, osloitua 4-
ziMo co^r and aegaesiuBi +ainc and significant negative

cosreiatioa IJctweMi Jassida end the nila?^ +sine ooM^er coBibiaation#

fable 21

CMgggaare values of the .laasida -ha

diffeacant "teeslaBents la tha aiacth ooimt

Oo.'aperisone df value

'b •
Betweoi IqvbIs of IT 2 •• 0SO,t1^ * *

• f >» ' Ca 1 29.5a~ » *
»# *• 1' • • • 4.©8'̂ *
»• *• m cu 1 ^ 1f97

Aaeooiation l>®twaen » Sa 2 27#g5'*" * *
t« ft SMg 2 5.72

4'^ f* f» H ^ Gu 2 IStO?'* » •
- »»• 081% 1 S.99'*' • *

•» 0a ^ eu 1 ♦ *

'

#» »♦ % 2b Ctt 1 63*17* » *

6S35
5.341

* * Significant at *©1 levsl
* Si^iificant only at .05 I©vel

9.210

3*m
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gabia 22

CouatB of devaetgrng on bhlaat plmts tiMgr tht wiouB
BcmmKmrnrnm count)

f^reatssente

Sc

.f.

3!.
•6

f,
8

%

'•%Q

4l
S,
IS

'15
®,

14

^15

"16

17
f,

18

t.
19

'20
t 21
f,S2
S,

23
S,

24

%
fotal

24 • • 68 • 92

58 52 90

15 •: ";.53 ; 66

12 79 91

'28- ; 18- 46

26 59 65

16 •,22 58 -

55 51 86

183 216

32 • 78 150

100 150 250

•as •321 409

5f'• • , 54 110

84 142 226

47 136 185

56 98 154

341 94 455 .

153 • 36 254

19 105 128

56 146 202

174 26 202

114 145 257

42 159 201

89 214 505
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. ^Li.Ay.4/v,

LLBP.m * '̂ ••::-

(g) On forty nli^ dav oM plants

^bles 22t 25 exiA 24 give tlis results# fhe cM-square vain©

of the traflit:^nts are sig^fiGaat oxcftpt that of slue coppcKp*

•Biase ia significajit positiv® c^elation b»t»«en the Jasaid

iaUdenc© mi tte doses of iiltrog«m and] si^aifioaat ae^tiT© correlation

totvam «1assid0 a&d thst doasas of oaloiuai and oagm^itim.

fhere is significant poaitivo c®Kc«lati<m between ^asaids

esA all the nutrient coobinationa eucoptiijg aitrogaa ♦ wagmslm which has

aignificant negative correlaticsi.

Table SA

, valuea of the .lasaida correapoading to differ«nt treataenta in
aeventh oomt

C^paadeone ilt 7? value

Setwe^ levele of H 2 81T.3S* * »

»• • f Ca 1 loa.ll'" « «

»« it ife 1 11.12* * »

•» »• Zn Ca 1 2.42

Association bol^veen II 6a 2 69.14'*' * *
H % 2 47.66" * «

tf »» S 2n Ott 2 14.14**' # *

• > • * Ca Mg 1 16.16"^ * *

Sf Ca 2isi Cu 1 57«4®'*' • *

9* *9 Hg 2n Ca 1 91.24"^ * »

?]•01) • 6.655
.05) • 3.841

9.210
5.991

• ♦ Si^ficaat at both levels
* Sigpaifioant at only .05 level



-i--.

46

fable 25

Somto of St> aevastaas on bMnfli plants trndoi' iSae irmdous trea'temts

observed" sis days after sowing "j Eirfit32 ooimt )

fTCa1s®at©

^4
®5
%
''t
®s
®9

>^12
ffS

^13
fp
.""M

"15

'16

®17
®18

^20
"21

®22

^24

To-fcal

33 66 99

61 44 101

21 53 74

10 78 88

"22 17 39

24 35 62

83 18 41

> 58 31

172 goo 372

59 • 85 144

99 106 205

149 • 330 479

54 49 103

81 144 225

45 173 218

40 108 148

333 98 431

289 • 95 384

25 114 139

42 162 204

168 • 48 216

88, 202 290

33 81 114

94 13S 232



Sable 26

Mean aumbez' of iasslds correspondifflj^ to eisiitli comt!*

mean

Ca^--
45.25

29.00

150.00

86.75

144.75

. 106.05

113.33

74.08

ineaxi - 37.12

®0. :,

118.38 • 125.62

^2 .• •

93.71

aseaa

% .
-

37.75

36.50

105.50 :

131.25

165.13

•86.12

102.79

84.62

mean 37.12

»0

118.38

»1,

125.62 93.71

mean

Za Ouq
2n Cu^

31.62

42.62

112.25

124.50

112.50

, 138.75

85.46

101.96

mean 37.12 118.38

Ca^

125.62

Oa^

93.71

%o
%1

127.58

99.08

78.00

70.17

102.79

84.62

mean 113.33

%

74.08

COj

93.71

Eisaa • -

Zn CUq
Sn Cu^.

110.00

116.67 .

60.92

87.25

85.46

101.96

mean 113.33

%

74.08

Kg,

93.71

mean

Zn OUq
Zn Cu^

105.00

100.58

65.92

103.33

85.46

101.96

mean 102.79 84.62 93.71



'

(h) On fifty six day old plants ' 'y

5ha data on the eomts of JassiSe and tfeeir amlysis ot®
• •; 1

represented in ITsble 25? 26 and 2?.

fhe chi-squar© values of the effects of the indivitual

33at2deata snd their ccssbisiation ezcaptiag tliat of tfee nitrogen + sisic copper

cosblBation ss:e sigaiflcaat* 5?her0 is significarit positive cosrelatioa

between the jassid Infestation and the dosea of aitrogss^ asai siae copper

and significant negative correlation between jassids and the doses of

cslciiaa aao laagsle^i^aa♦

Sigaifieant positive correlation ©yists between jassids and

the rest of the coiabinations except rsitroges >}• nagnesiimi which is ae^tiv©.

ga1?l© 27

values of tha ,1sagido coggespoadlng i& different ts^atw^ts ia

eighth comt

C!c®pariaons df -value

Between levels of IT - 2 S24*48"^ ^ *

gt »9 Oa 1 197.28"' « »

9» • »» Mg • t 4S.26" « » • '

#» f9 3a Su 1 54.86"*"^ •»

Aasooiation hefeseen H Oa 2 15,51 * »

»» ♦ » • H % 2 181.55' * *

»» 99 S 2n Cu S 5.15

9f ' 9f 0a % 1 5,86'*' *

• ' »» 99 C© Za Ou 1 25.99"*" * «•

% 3n Cu 1 65^95"^ ^
(.01) • 6,635 £ (.01) « 9.2'I0
(•05) " 3.B41 (.05) - 5.991

! *# Si^ificant at .01 level
: » Significant at oaly .05 level
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fable 28

^psolidated data or total miinber .of fTOits infested and not
" •Ill iiiiBpi Ml mm I ^ II , 11^

infested by Barias fabia

toeatments h Total
Grand

I I H. I H
total

14 11 5 9 19 20 59

^2 5 19 10 15 15 54 : 49

^5 6 15 14 15 20 50 50

^4 12 9 12 21 24 30 54

®5 5 6 5 11 10 27

% 10 17 1 5 11 22 55

^7 7 15 7 16 14 29 45

% 7 19 8 16 15 55 50

17 55 16 58 55, 71 104

®io 16 • 21 12 25 28 :44 : 72

^11 22 55 15 58 55 75 108

^12 17 57 17 46 54 85 • 117

^15 15 40 12 19 27 59 86

®14 57 22 42 59 ; 79 ^ 118

^15 15 19 20 55 ; 35 , : 52 1 85

®16 11 15 20 58 51 51 i 82

^17 28 40 , 18 59 46 79 125

^ia 17 27 12 11 29 38: 67

®i9 12 8 9 17 21 25;- • 46

^^20 19 22 15 58 32 ; , ^o; 92

^21 • 20 40 9 15 29 53 82

^22 21 45 50 55 51 ; 78: 129

^23 .14 26 25 48 37 74 111

^24 26 44 27 52 53 76: 129



gabl6 29

Umt^ mmibm of fruita jjtfeatad ser Plot coascaagonaing to diffmmt
treatai^t ceabimtiona

Ski CUq
^ Cu^
Mean

%
Kb,
Mean

Cr^
Mean

%
"Si
Mean

2a GOq
Za Cu^

Mean

Mbbh

I "V H I ^ H 2 H

i*m

S.13

12.00

15.12

16*00

16*50

31^S7

32*13

16*63 28*88

20*62 31.50

18.87

20*67

S.QO 13.56 16*25 32*00 18.62 30*19 19.77

I H I ^ B .I n

6.87

9#13

11.63

15*50

15*B7

16*63

91*65

32*37

19*37 31*00

17.87 29*38

19*39

20*15

6.00 13.56 16*25 32.00 18.62 30*19 19*77

I "*0 H I ^ H I ^ H
Mean

9.75

6i25

14.25

12^87

16*25

16*25

33.80

30*12

1^*00 25.25
21*25 35*13

19.23

20*31

8*00 15.56 16*25 32.00 18*62 30*19 19*77

I ^ H 1
Ca.

^ S

14^17

15*83

23.e3

25.08

13.92

15.25

25.67

26*42

19*39

20*15

14.00 24.45 14.59 26*04 19#T?

1 H 1
Ca, ^ Mean

14.50

13.50

24.83 12*50

16*67

23*67

28*42

1»*87

20.67

14.00 24.45- 14.59 26*04 19*77

I

2Sa CUq
H

So. 6u.

I

Mean

H

13.67

^3*33

24.92

23.58

14*42

15*75

24*5© 19*39

27.92 20*15

13.50 24.25 15*08 26*25 19*77
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^feot of diffa?Qnt fegtiliaers oa the inoldenoa of tlm fruit borecp

• ^iaia faMe

Sable 28 gives a consoiidated statejaent of the total number

of fieuits infested and free of isaf©station. Table 29 gives #is meaa number

of borers eorresponding to th© differmt treatments and Table 50 simraarises

the analysis of iJie data.

She cM-sijuare valiies of the combinations nitrog^ + calcium

ajid caloium -i- zinc cbpper alone ar© si^iificant. ®i9 rest of the treatments

ar© not significant. ' '

fhare is a slgaificant liegativa correlation botweea the borers

and tho combination nitrogen -s- calcium aiid caioi\isi 4- ainc copper.

' gable 56

Ghi-square valuta of the fffiiits infasted attd hot infeated by borsra •, . .
corresponding? to different treatsieats

Somparxsons df ^ vs^u©

Between levels of S 2 5.561

,, , Ca '1, 0,054

f 9 _ 1 0.009

S9 ^ Cu 1 o.oei

Association between K Ca 2 26.126" * *

99 •,» I Mg 2 ' 3.686

99 s j, N Cu . 2 0.052

9» „ ea 1%. 1 0.573

»»
Ga Zn Cu 1 9.005~ «• «

•»*
, % ai ^ 1 3.O8S

^ (.05)
6.635
3.841

** Significant st both levels

(.01)
(.05)

» 9.210
» 5.991
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MSeUSSIQg

fh© rasponsas of the iiffeimt a©8@8 of Siffsaent sautrients

aad their aBsooiations to tli© siM.as aaS b&r©3?s sa?@ sepeeskitea in faMa 5t

aaS JassMs ia fafeiL© 32#

There is a positive coruelatioii betweea tlie apMd pajpulation

on ana the dosss of nltrog®B» Asimllop iatareas© im tlis fopulaticm

^tiis ojacbivoj^ oa grotsatoit (wagteay and Sis^ 1 ^
Shopaiosittei aaidis oa eom (fesfrf et 1966)# ao a sreffiilt of iao3?eas®a

dose© of aitsogea application feav® hem. sfeposted* But Aeaat ,Toii«8 (1951)
fstma a negative eo^elstion Ijetween thd poipulatioa of goxopt^g. gaiidn^,

oa oats" doaeQ of nitrogen eppliefl. mes© eontridieting ©Ijsssevations

eaimot ^e'e^lained in the li^it of findis.^ in tfet -preseai iweBtigations,
eoasetia^t ©a spplieatioa,of higlise doses of nitrogen, fha iseraasQa

vegetative growtb of ths plant my ^ providing the apMd witii fsvcm?abl0
conditions for the building up of its population.

&.e eignlfiesnt positive oors?elaticm ©tisOTved lietirem apMd

jopulaticm ®d t!i0 doses of magnesitip a^ees witli tte fiadiia^ of
Bavidsen (1925) on the pests of h@an©» ©10 autsient associations nila-ogea +
caloim, nitrogm. 4- mgneaiun, mlGxma 4- magnesitsa and nit3?Qg9a +aine copper
also show s significant poBitiv® oowelation with the aphid population.
fhere is a negative ooraolation between tte doses of oaloi^ md ssino
eoppes? end tb& aphid population wtea they are used individually. But the
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asBoeiatioa of calciua and asinc copper increases th© pest population in

direct proportion* fhia phenomencm also cannot b© ojEpleinadi in th© light

of the data collected in these s^erijiiento*

Table 32 gives an overall picture of the Ewspoasas of th®

^assid population on bhindi receiving differesjt doees of nul^ients observed

at th© different of g3?owtb of the plant. It teay be noted that dose©

of nitrogen have a positive correlation with the jaasid populati^ throughout

the life of the plant* CalcitoQ shows a n©®titive eor.relation ttem^^hout*

Siagaesluia ahows a positive correlation dtiring the aotiv© grewth of the plants*

Hi the assooiatione have positive correlation including the aesooiationa

oontainiug oalciiua which by itself shows a negative correlation* However

it is worth of note that oaloiim by itself helps in reducing the Jaeeid

infestationii a property «Meh is not possessed by any otl^r nutrients

mder the present studies.

fh® population of the fruit and shoot borer Eaxi&s fabla

0ho«Q ©iipiifioant response only to two nutrient aseooiations via»»

nifeogen + calcium^ calciu® + ssinc copper* 1?hes© two fertiliser associations

ahow a negative coiwelation between their in&reased doses siid the infestation

by bhindi borers*

Mong the three pests under study the ephids and ths jassids

a3?e aasnable to control with inseoticides, wMl® tha borer ia not ao. Hh©

present results show that oaleitaa ia effective in reducing imsii and aphid

infestaticaas and zinc copper in reducing aphid infestation* Both these are
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not effective in influencing the "boroe incidence* On the othes? haad

nitrog^ 4- calcium end calcim + sine coppe? treatments ex® effective

in decueasiisg boxer infestation, while they increase the ^Jassifl and

aphid infestationst Sinoa aphida ajod ^aaaids asB ao^ble t© insecticidal

control and the bcmers not# the MJustments in the application of

fertilisea^ f<® pest control shoiild b© aiade foa? the control of the bor«p»

fhua application of iajas-eaaed doses of nitrogen + calcimi caloi^ +

ainc copper aupplraaentad with inaectioidal application to ccmtrol Jaaoids

aad aphiSa may prove to be advantageous in increasing the fruit yield

of tihe drop*
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i%^r«aBed of nitsogoa + or oe^t^tae 4 bUjos «opp9r ead

eoatrolHfig ths aphid^ mA iasaide t»ith insej^tioideef
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