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INTRODUCTION



INTRODECTION

Heny wveristions in the abundence éi' ingects and the
injury domo by them %o culbivaied crops have been atiribuled fo s0il
couditions, partisularly to fertility levels or lo deficiencles of
gertain major end minor nuirient elements., Thic correlation was
flrst ::eaag;nissea\ ag early as 1913 by Hoffwan. Subgeguently various
wopkers ossessed the influence of ferbilizer application on the
pests of ¢xops like plum tress, coffed, sotton, éesms, tea, apple,
citrus, gvope, jute, potato and maize. Very 1ittle infommation is |
evailable on t’ge influence of fertilimer applications on the “
ingechs injuring the major crops in Indis. Das (1945) chowed that
superphosphate an;d. lime es well ag superphosphate, ammonium eulﬁha‘ée
and petash‘ combinations reduced the attack of Apion corchori Mewshall
on jube significantly, whereas nitrogencus manures increaged 1t

Abralzm (1957) i‘em;:d that the incidence of Nilaparvate lusens was

nighest in plents treated with higher doses of nitrogens Jayaraj

and Venugopal (1964) also mgerted" that the spplication of ﬁitrsgeﬂ
gave aigaifi@t increéée iﬁ the incidence of cotton jaesid'azxi

coctton aphid. Waghray and Singh {1965) ohserved that the feeunéiﬁsr

of Aphis graceiveza keoh & gerious pest of geoundnu$ showed an increase
iv:i.th the application of a higher doses of nitrogen to the hoat plaab.
Apart from these, no work has been carried out in these lines in

Indig.
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in the'presenﬁ investigations the effect of fouﬁ
_important plant nutrients end their variaus combingtionz on pests
" of bhindi (Abelmosehus esculentus) was ascerteined by 2 field
.experiment. A review qf literature on'the influence of fertilizer
application to %hé various insect pests alse is presented in this

thesise



REVIEW OF
- LITERATURE



Review of ditevature

Cne of tho earliest publicaticone on ithe effect of fortie
lizors on inéeé;i; infestation is that of Hoffman (1913)s He studied the
‘offect of manuring plum trees on thelr suscepilbility o the bark boring
beetles Seolyius pruni, S» zumilocus ond Xyleborus dispavs In pleots treated
with steble mevure, potassiug mitrete exd nltrophosphate, 2l) trees were
“FPound - fres from infesinticn. The &émag_.e caused O $roes grown in plois

treatod with potaseiun phowphote alone was 8 1/37, while the trecs which
received line sufPered 16 2/5% loss: Hearly 1/3 of the trees grown in une
. vpeated plots viers deﬂ%m:yﬁé ‘bg; the pest.. The greater resistance of the
Benured tra;s weo attributed to the rapid growik of the woody tlssues in
such trees, leading o ibe grafusl closure of the ingeet tunmels in the

. barks Theobald (1914) reported similar resulis on plum trees in Gormenys

vuillet {(1924) obsorved that the cotbon cxop growm in
- mapuved ground remained healithy end resisted infestetion by thori-ta Pacialin
and indicated that the demege was more severe on plots grown in s0ils richi -
in mineral fertilizere perticularly potashs

Wilkinson (1924} chowed that the coffee plants grown in
solutions of h:xgh potassiun/phosphorous mtia wero i&feetea more by the
bug Anteogtia lineaticollise

Dovideon {1925) weoported thot boans grown in étm.a treated

with complete mineral Fertilicors become more suscepbible to pest
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infeatation than those grmm in unme.nureé goils, Beans suppli'-ed fli‘bh.
inecreased potash indicated mgher infestation while vith less potash a
decreage in infesta.tion was obtained, When grown in sa.nd watered with
culture solution containiﬁg magnesium sulphate, the plents showed a marked

increase in infestation.

Jepsoﬁ;'("l‘925') condi;étedlexperiments for the contéol of shot
“ho‘.le borer .o'f tea, Xyleborus fornipatﬁs uéing fertilizers. The results
revealed that the healing of,'t_he entrance holes wasg prémoted to u marked
degree by nitrogenous fertilizers and to a lesser extent by potash on
phosphomc acid manures.s L:une hed no influence on infestatlon by the pest.
~From another experiment it was concluded *i:ha.i: m.anuring ‘with complete
fertilizers accelerated the rate of healing of' entry hol‘es, ‘increased  the
number of empty galldries and caused smau broods to be raised. Manuring
did not have any influence on the degree %o which bushes were aﬁtécked by

‘the borer pest.

Eé (Jepson, 1926) further reported that xzianur’ing'ﬂthe “tea
bushes gave no immuniﬁy from attack, but infesta’ﬁiﬁn was lesf_s when bushes
were treated with potash manﬁres and lime, When complete fertiliz‘eé mixture
was used, slightly sm&ller broods were produced and the number of vacated
gelleries increased: It was also observed that (Jepson and Gadd 1926)
though attack was somewha.t lighter in the plats treated with po'bassio

manures, the extent of reduction in attack was small to be of much pra.ctical



value. In overy case me ;sereenmge ef grllery éntrences which healed
up wWao Mgh@r in tma%& 'e‘zhau in toe eentral plotos

:mm (19@?) c‘ba@xveﬁ that chomios ferm:izem had
considexable value in &aatmyim eockahafer lm a:.’ _w.al iﬁm a:p.
tﬁa s6ilss Fhenm animl or vogotable mmxras were voed in aﬁnjuncuan, |
they ﬁ'ara i:‘mmﬁ to. zémaw aﬁvclﬁmt of "e}m va:ei@us imee'hs,

smnepm {1930) msmgawa the etfeet o aruﬁeial
momives cuch es n&tregm ana phaemams penimu&a on intezataticn by
:M&ﬁc %‘ﬁm ex%ntnfamge eazm;ﬁ Bsr themaepez:aea on thaéga
of the plant and mfeetamm of -&m cmer plants haﬂ & mmmble eﬁ’ee‘b
en thelr mmta yiem* E!magh i‘.he mama &'&d xxsa*% gzwfseﬁ% me planﬁa;
the damge emwe& “by the mm‘: was ganai&ax‘ahly z@m@eﬁ»

| mm (19&3) m@mw ma% m;tasb mamires had no effect on
. Mesmmam of a@ple ﬁreﬁa by woaiy apma, 3&9____, %&-—- 63.* __g__,gg;ﬁu

seh@m (tw) !w'%:eﬁ am- ta o case of Paeule

a@mt@em, & psm @f app‘.!.e 1!1 Viz@ni&, %he insuw wan ms‘b gavere. in -
' mhamila treated wi%h n:i-twagen@ua :!az%lixz@m contimously for a8 mmber a:sf

- yooars. No damage. was &)sezwe& m the m@n grom m mwaateﬁ esmherén

if the ymmg maa had receiva& cenaﬂ.ete fertiliz&ra‘ .

__ ﬁhompam (1941) from Yiorida, mede some obsexrvations on the
*me eifect m‘.’ s@i:l femm:;m on the wpulation of the pnrplfe seale L
zegiaesm %ﬁ. Km., a peat an eitnw. Appuesmon oir msmm in the

. fom of &olomite xemm;ed :m an mcrease ﬂ.n the perccntage of green leavesy



the density of foliage and number of coccide. Observation on grape showed
that scale infestation was lightest in plots receiving en acid inorganic
fartilizer containing nitrogen, phosphorous and potassium, and heaviest in
thone mela raceiving zinc, copper and magmesiume Apparently any fertilizer
prograoee that mé.intainea vigorous growth indirectly influenced the

scale development owing to the high percentage of gresn leaves and the
gshaded conditions in well foliated trees.

Observations made by He Gerr (1942) indicated that tho use
of nitrogenous fertilizers on cotton stimmlated the development of
Aphis gossypii on it |

Studies made by Das (1945) on juto stem waevil _4;9_5_._0_& gorchort
indieated that the plots mavured with superphosphate end lime or with
superphosphate with ammonium sulphate and potash peduced the atteck,

wharess nitrogenous manures increased it

According to Gadd (1947) manuring with nitrogen, potach and

)
|

vhosphorie aecid 'ams found to promota the healing of galleries formed by the
. ghot hole borary of tea, but 31d not diminich the damage a9 asaeaaeﬁ hyt the
numbayr of bra.nchea broken. The number of broken branches was greater in
plants giving minimum yields. This was probably becange nitrogen caused an
increase in yield ae well as in insect damago.

Haltais (1951) found that *he content of amino nitmgen in

lucern manta wag the mest important Tactor governing susceptibility of tho




plonts 0 infeotetion by the aphid Mgcrosiobum onobrycbips This vae
avtrituted 4o the faot that ephide required soldd food in plemts vhich
.753'&& boing provided by eolutes in plants comprising weinly of gﬁnﬁmiﬁa
and ougearse A

Azant end Jonew {1951} studded the effeot of iime end
v:&%‘s%gem’w f@wﬁi&imﬁs on the popuiaiion of w;:g gregimm (Rosd.) on
cate 8o Ambam, Gounts of the sphdds on selooted leaves wore couoidersbly
lees on piants which veceived nitrogen than on plaonts vhdich 4ld not receive
Blirogen. ’i’n gs:nmm:r_ the poplatien was fowd W vary invewsly uibﬁ ie |
acount of pitvogon epplies. The additlon of liue decvemsed the population

sid tho poduchion due o this fector was grestest where no nitrogen wes useds.

orker and Touber (1951) stviied tho $nfluctios of niurogeny
phoephorouty immmﬁm,w%m&m and wsepesium supplied to mesturtiva plents
on the developmental peried of Mypus pozeicoe breedizg on it Fo sigrificont
differoncon Were obsexwed. They found that the plonts subjested to deficiency
corflitions were move vulnorible to infectation ’m.m thoee vecelvivg =11 the
mtrients snd the fetundity of aphide on them was less. Flonts deficiont
in nitrogén end p&mﬁyfwvms had the sherient 1ife uf‘wn fnfeoteds The incressoed
injury 0 deficilont plante and an susoclated decrsgse in the survivel peried
of ppbids on sueh plents were conoldeved @ pe largoly rocponsible fop the

rejuction o aphid populatione

Voik gt o {1952) zeported that the uee of yotsssium chloride

6o o fortilizer increaced the incidepcs of leaf 1011 disesse on poteto bub




gsignificont §iffevences were not detected in the populstion of the
commonest potentiel veclors, Mymsg persigas and Aphis rhamni Boy.

Sccording o fylor et el. (1952) mo olgnificent at€ferances
| exizted in the resuction eapecity of Muorosipbum solonifolii (Achm),
breeding on potato plents grvown at bigh and low levels of the muiricnbs,
nitiogen, phoephorous and potassium. Yo significsnt differences could
be found in the reproductive éapaoity of . pisum (Barriss.) feecding on pea
plants grown ot high levels of nitrogeny éhosphnmua end potassivme The
larvae of Puropean corn borer Byremsts pubileite showed slightly faster
growth on maize planis Srown in a bglzmee& nutrient solution than on plantg
subjected to aéf?soiancy of pitrogen, potapsiun and phmphbmﬁao In £3614
conditions vhen the plonts wore infosied artificially, the percentage oF
survivel of Byrousta nubilalis was highey on vigorous plents than on planis

subjevted to nutrient deficicngy.

Areny ond Schyopvel (1952) chowed that czledun Gyenamide whz«:eﬁ
applied ag a fertilimer roduced infesﬁatiaﬁ"hy potato beotle Leptivolarea
decemidnenta on potato. The cyshamide was ebsprbed: by ‘the roots and
subsdquently tranelocated o the .leavée which werd vendered tomporarily
boxice | | | N

‘Broedbent et gle (1952) found that aphid population wes

highest on potatoen planted esrly in the season and that thers was an
inerecase 1 the populnilon by <the applicetion of dung, awmonium sulphate
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and ﬂuperphoﬁphate while potasslum chloride redueea the a,phi& popula‘hion.

Eden (1953) observed that mtrogen when applied at 50=200 1bs,
caused no signifieant d:n.fference in damage by rice weevil on corn be:t‘ore
harvests When ni‘trcgen was applied at 48-120 lbs/aere there was significan’c
positzve ecrrelat:.on between rate of nitrogen application and damage causea.

The average percentage of injured nrains increased from 47.9 to 78.7 as the

* dosage of nitrogen increased.’ No significant difference in ini’estation

repulted from 'breatmen‘hs w:r.‘bh ert;her phosphate or notash fortilizors.

Douglas and Eckhard‘l; (1953) could not detect any difference
in damge %o corn in pio'ts 'i;mated v}i'th 0 - 80 1bs of ni%rogen/acre. But the
percen uage meatation anﬁ “i;he damagc wers greater in plots receiv:mg no

nitrogen, the nlzmts pz'cducing only small and poorly developed earss Thqse

' plents vihich recezved nit:mgen a‘b 60—160 1bs/aere did not reveal auy signi=-

ficant ei’i’ect on 'Lhe ﬁegree of d:amage frcm pest infestatlon. It was also
-"cunﬂ. that the damage was greater in maize receinng 1o nitrogen and the
highest (120 1bs/acre) rate of ni‘arogen, than in those receiving medivm

dose (60 lbu/acre) of mtrogen.

In invesﬁga'bzons in &hssour:., Adkluson (1957) found that on

' cotton, :mfestatmn by Psellus seriatus (Rent-) Adelphocoms repidus (Say.)

and M cmcola:ms were more in irr:.gated ana fer’tilized plo'bs than in

non—irmgated counterparts.

Abraham (1957) found from his experimen’hs that the incidence

cf the :ﬁ:lgorid Hilaparvata lugens increased rapiﬁ’\'@y after lodging and the



population wan higheot in plots treated wi*bhiéﬁ ibs of nitrogen in combie
nation vith 30, 45 mmdl 60 1bs of phosphorous, on acecunt o2 early 1oaéing
of the crop. DPlots treated with higher doses { 45 anad 60 lbz/acre) of
- nitrogen alone harboured epeeiaculaﬂy larger population of the fulgorids
'tliaz; plots trested with, phosphorous, lime, poitach and plots receiving no
treatmente |

Dentelo (1958) found' gewes inseote per unit welght of
foliagey lecs plant damsge and greater plant woight, in plote of win'her vwheat
treated with nitrogen, cxeept in cases whore this was applied in conjunction
with eoloiun evlphate, phosphorsus and pﬁﬁaasiuma

Tohii and Hireno (1958) observed in Japan taat n:mrogemus i

Pertilizers spplicd %o z-ice: :mvsux-ed the growth of he laviae of ggg_

guppreséelis Wi, Hiram and Tohid (1959) chowed “that the vee of £ertiliaez’s

- contelning pmﬂphorausa bed 1Little or o ef%’ec% on &he growth of the lazwae

of Chilo supprensgalis Wika

| Jayearaj end Vemugopal (1964) showeé Zrom experiments thaﬁ
nitrogen in the wineral fom a'é 22,4 1bs/aem gove slgnificent inerease 1:1
.ohe incidence of the leaf hoppe:: M soce devagtens on cotton and that mme

of the other nutrients hed ini’luex*ced the incidence of cither cotion ;}ass:lli
. . b ‘\

;.} N
% .

Aecordmg; %o Schindler and Banle (1964) the dp::lication oi’ NPAY

,/

oz cotlon aphid.

503l ferm‘lizem on newly emabliahed pine stands in HeW. Gexmany had ne ]
DR
effect on infea"cation by @aeiomabouliana i’or the firet five yeers | \ \\



11

a.ftm' trsatment. But m vbhe Gth and 7th ysars thn insect population
eufferod 8 zmsked and pmgmnsive r-duetion rangzng rmm 43=56% dn plots
'mceﬁ.vimg the tazvtﬂ:l.uer trcatmen‘bs-

[

E:perimmﬁc on the oﬁ.'eot ot nitrogen, phasphorom and .
potam:um on the fecunilty of the gromdrmt aphid dohis o (xoch),
conducted by ?:*n.ghz-ay and Singh (1955) i Tndta ahma that gmmdmt pian-ca
'm in solutiena containins diffcmnt 107@3.9 ax nimgen, phaspharous an!
pataaaitm intlueneed remnﬁity af. 'the pesf;; low ard high mtes of fommd:.ty
were aesoclated with plants centainins 1ow and high levels of nitmgm |
respectivelys

| Gran (1965) obaema that um!cr zma maw.one in Bolunbia,

nitmgen, phesphorow end po-tam\m tartilizars hsd no a&gmrwant influense
on feoundity of sci@:t. s w Bozm., & pest on strawbarxys Bub when
plente wore raised 4 sand cultures devold of nitrogen there wes a significant
remotion in the fecundity of Otioriynciie sulostus P Tow levelo of
nitrogen had no e£éct on the fecundity of, Selopithes cbecurus. Further
1% me found that Fecundity of Otiorhywéhue sulcatus 414 not differ
significently when the nitvogen vas supplied at cither high o low conven=
trations oo nitrate or as smronium. '

| Tarry ot ai.(‘i%é) obgerved that more *than twice ao muy of
e ephidy Bhopalosiphum meddls ms' found on corn plamie receiving numeea
then on those which came up unéer nitrbééﬁ-deﬁéiexit éondiﬁéhe‘ A rednction
was noticed in the fecundity of ephide breeding in plents grown under nitrogen
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deficient condltion. ‘l‘iﬁs_ wves attributed to a crowding responce mther than
0 the effect of nitvogen deficient condition. The percentage of alato aphids
on nitrogen, deficicnt plants m twice that on plants whiaﬁ' were not
deﬁ@iénm The highey percentege of alate aphids ¥iae dua to nitrogen

deficicnoy and rot due 10 over crowding.
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f. Moberiels
Em,m}i poodst The bhindl seeds used for yalwsing the crop under the experdmenis

were Of tho variety, puce cavani. These were obtalned from the Agricultursd

i

Qallege Farn, Vellayonis

Tertilizerns The following Portilizers were used o supply the different

mutrienbos

{2) Amonium Sulphotet The materisl used was the one mamPactured by thoe
FACT, Alwaye, Kerala State. It contained 207 nitrogen. ‘

(b) Zdmer A waterdal contalming 527 caleium vas used to supply the caleium

to the plantse
{c) Mezmesium corhonates The subslonce used contained 24,67 of magnesiume

(38) Zine gg@hé.m and Coprex sulphate: These materielc were used %o supply
sine ord copper o plente. Zinc culphate vas eupplied by the British Drug
Houses (India) Private Idmited Bombsye It contained 22.47% of Zine. . dfopp’e:c

oulphiate contained 25.45% of coppers

1. Roleing the bhindd crop for the experiments The land selected for the

experinent was ploughed well exd the grass end other weele were removeds

Sho olods weve then broken with hexd to got a fin t1lth. The soid was of.

ved loome After preparing the land thus, the field wes then divided ints. .
Y
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rectangulor plote gecording to the fized design by reising low ridges a8ll
avound. Shallow rectanguler pits measuring 20 o¢m x 20 cm were dug av the
m'ce of 16 pits per plot ® roeeive the seclls. Fa:m yard nmnum vas applied
equzms o all the pito. The seeas wére @ibbled in theece pits at the rate
of 3 sceds per pite  After a week of cowing o slugle heolthy plant alons
was allowed to remain in each p:‘e:.t and others wore vremoved. The pits were
watered daily. f?aeam ‘of the Picld wés done regularly at fortnighily

intervals.

2¢ AD ‘glﬁgé;‘cﬁ.en of tgrﬁ.mgeim Iime wao mixed with the s0il in the plots
wiiich hod to receive it @ wock before sowing. The vost of the Pertilizers
werd "fa?eighed, mixed and applied 2 days-baﬁore gowing. Oniy half the dose
of mmronium gulphete ard wri.a‘tg of potash wae ép;slie& in the beginning, the
veot of the Portilizors being appi:&ed in full dosce. Tho remaining hali’ acon
of emmuium sulphate e:md muriate of potaah wag again split into two doses, 4
the 1¢t dose appliea ai'tar ebout 20 days apd the 2pd dose af%er anothey EO
dayes
s Asscsoment OF re aultaal The vesulte of the cxperiments were assoseed in
two wByes | o |
1) Bykdetarzﬂning ihe degree of infestation by verious
posts on the plants under me various itreatmonts. For this the rumber of
the @ifferent insects found on gll the lesves and o'ther parts of the plemta
wexe counicd. These counds were token at weu_kly intervale |
(2) By determining the total yleld of fruits. For this

pprSe,' the fruits weve plukeﬁ at intervals of =4 dayss On the whole



10 pluckinge were dong. The 'fz?.ﬁ,ts at caoh tice were sorted out into those

demaged by fruit borers and those undamaged.

| o Al the aboveiabsemﬁqzis were made on the planis in the
ne:{;.i plotey @erins'fbur' eachs A vow of plote all yound the net ploie
were loft o ‘eiimimte porder offect. The dobe obtained were otatistically
anedysed using Chissovere methols The analysis wos made only on the effects

of the four individual mutrients and their pessible two fachor interactions.
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FfZect of four impovitemt plemt mutrients end their various
combirations on pesto of Fhindi was actertained by a £ield experimente The
details of this oxperiment end its resulis are given belows

Experimentel deteils

Dooign end layout of the experimontt A perdomised bloeck design was sdopted
for the experiment. There ware twézzty four troatment combinatione
Ancluding contzol end ‘these were distributed at rendon in plote

in & block end ouch a block was replicated: tsigss Fach plot wae

. bquaze 1n chape mescuring 2,251 % 2.25 me  Thore wore Sixteen
pits in cacth piot, each pit noasuring 20 om x 20 em. Tach pi% had
one plant in. ite - The net plot size was 45 om % 45 eng which
contalned four plants. The remaining twleve plents 3n cach plot
served as hoxder rows to eliminate boxler effects The vondomised
distribution of the eonbinations in forty eclght plots is showm
in Plgures1 |

Treatuontols

1) By Cay Vg, fn Cuy
g) B, 0z, Vg, In Cu
3) B, Oay ¥g, Zn Ouy
4) K, Osy Bigy Zn Ouy
5) W, Say Mg, Zn Cuy
8) N, Ca, Vg, Zn Gu,



7) &, Cay ¥g, Cuy
0) T ey ¥, ma ou
9} H, _'Cao %ﬂ Za Cue
10) E, 0% ig, Zn Cu,
1) ¥y Cgy Mz Zn Cug
13) £ Ca, ¥ ’Zﬂ-%
14) W, Osy lg, 2a On,
.15) & Ca, g, % G
1) &, Ca, ¥z, Zu v,
i7) E C‘% 1@0 "uo
18) 3;:,3 Gy Y, In O
18) Ny Cay Ve, En Oy,
20) N, Ce, ¥z, 2u Ou,
21) 5, Ca, g, o Cuy,
22) W, 2y lg T ou,
24), N, Oay ¥g, Zn Cu,
| ¥hereins
II@ =
Ii?., 2=
232 =
Gag B2

€3
B
B

Eo nltrogen

125 Rg nitvogen/Hootore

250 Rp/Hectore
¥o ealeium

625 Eg caleiun/Hectare

17
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ilgc w o Fo magnesium 4

‘, 358‘4, ‘ B : » 625 Kg mggzxesiuﬂ/ﬁectéra

@nvﬁué ' - Ho zine aaﬁ.ceppez‘ “ |

En Cu, | \ - ’ 25 Kg ziné and 25 ¥g ‘aezmaz-/ﬁeem’

Besides the diﬁfeﬁeﬁt na’briénf combinations given above each
plot received xli;caphax:ous end got&éh at 50 kg/ﬂeaﬁare‘eacho
Anounts of different commercial ferbilizers used per plob to give the
veguired nutrients: - | o

1) Lime 1405 kg
2) Ammoniun sulphate No Nil
- | N, 045625 Kg
N, | 141250 kg
- 3) Yagnesiun cerbonate Mg, 1425 Bg
4) Bino sulphste +  2a Ouy 23 s + 23 gus
copper sulphaﬁe
| -5)‘ Super phosphate . 0473 Xg
6) Muriate of pataéh‘ , A 0,188 Xg
Dute of sowing 25th October 1966

Daten of counts of insects:

. st observation - Gt 1e=1966
wd . M ‘ 16wm11==1966
5xd " ‘ | 23eulme1966 -
gtn " | - 30191966
sth " : o T—tatg66

| éth " 1 '_ » 14w 21966
v | S 21-~12-=1966

8th " o T 2Bt 2w-1966




fmd
ol

Dates of plucking fruitss

185 plucking T~=12~-1966
2na _ ’ 11==12~~1966
a " 150121966
4th » ' . 16met 2t 956
5th n 5 » 28w 2] 956
6th » 2hmee] 21966
7th n 29121956
Bth ' e B
9th # Gommm e 67
10th = 10 i 967

Temperatﬁré, 'hmnidity and rain fall during the experimaﬁtz Data on the
ninimm and maximum temnemture and ssainfall daring the p;.riod of the
experiment ave given in Appenﬁix I.

Proceduras The. laymg Qut of the experiment, the ap@lic:aj:ian of fertilizers
and the essessment of reﬁulﬁs were dor,.ﬁv a8 described under 'HMothods'.
To esceoe the exitent of :inféétafcion, counts were nade on four
plants in each plot (net plot). nm:zg the firet four wecks,
gounta of jessids end ephids were pede on 11 the leaves of the
f‘éur plants and for subsequent counie sphids én ithe upper five
leaves alone weré covnted and jasssiés on 21l the leaves except
the bottom 3 leaves which had become aéiled by soil particles,
Infestation by borers was asseéseﬂ By é@mting the nuvbor of

fruits dameged by the boring caberpillers.
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Repults: Result of the experiment are given in Appendices II to IV.
Appendices II and III give detailed counts of the aphid Aphis gossypid
and the Jassid Empoases de?astena réapactively which were observed on
the plants on various accasiﬁns. Appendix IV gives the é’ata of the

bhindi fruits dameged by the fruit borer Hories fabia. All theae

date were analysed statistically, the details of which are presented

helow.

Bffect of different fertilizers on the incidence of Apbis gossypii

Table 1 | gives a consolidated statement of the total
counte of Aphis possypii teken at .the various intervals. Table 2 gives
the niesm number of aphide corresponding to the diffevent treatment
combinaﬁbna. Table 3 sunmarises the analysis of the aa;ba.

The %> valus for all main offects and all wo factor

interactions are significent exoépt the interaction between magnesium

and zine coppers.

| Thus .there is & pignificant positive correlation between
the aphid population and the doses of nitrogen and magnesium aW 8
negabive corrvelation between the aphid population and the doses of cslcium
end zinc copper. There is also significant positive correlation btetween
aphid population and the nubrient combinotions nitrogen + caleium, |
nitrogen + nagnesium, calcium + megnesium and nitrogen + zinc ca#per. The
ealeium zine copper combination shows significant positive correlation at

005 lovel.




. Table 1

[ e = o -

Congolidated deta of the counks of Aphis mossypii in the various

trestments
-az:ﬁ:gw R R 1y Total
% - 78 1178 " 1956
T, 298 2497 2795
Ty 365 700 1065
-2 248 - 334 502
%, 229 351 580
Te 267 166 433
T, 930 504 1434
Ts 792 456 . 1248
1 1451 532 1983
Tg - 437 412 649
Ty 840 924 1764
Teo 812 773 1585
Ty3 1042 498 1540
Tyy 690 785 1475
Tys 636 987 1623
6 550 801 1351
‘1'17 1244 876 2120
T8 1073 608 1681
Ty . 456 1349 1805
T 1695 918 . 2613
g 816 518 1334
T 667 1247 1914
Tog 1290 838 2128
. 731 1403 2134

21



Table 2

Mean number of ephids corrvesponding to differvent treatuents

| No N1 ‘ Ha E!egn
Ca, 79975 , 172463 1027436 866.59
Ca, 46188 748463 936,75  Ti6.42
Mean 630,82 760.63 993.07 79151
| 5, . F ‘ N, rgeam
Mg, - 720,50 730488 881413 777,51
¥g, 541443 790,38 1085.00 805450
Mean 630482 760463 983,07 79151
' HG« - R.. -' Hz o Mean
Zn Cu, 629,38 863.75 923,38 805,50
Zn Gu, 632425  65T.50  1042.75 77750
Mean 630682 760,63 983,07 791,51
Cao .0&1 | Yean
Mg, 948467 60633 TT745%
Vg, 784450 626,50 805450
Mear 866,59 716042 79154
- cab o ,’ .09,1 : Hear|
7n Cugy 891,08 ' 719.93 805,51
Zn Cu, 842.08 L T12.92 71750
Mean 866459 L 716442 79151
Mge : 3!31 | Yoan
7 O, 792.75 818,26 805,51
Zn Cu, 162425 792495 77750 :

. Hean T1750 8(_)5050 79151



Teble 3
Chi-gguare values of the aphid population corgéaénnding to _differens
‘ treatmants '
Comparisons ar Xé valve
Between levels of N 2 1283.03" * &
) s Ca 1 17094 * %
" - ¥g 1 11.87F ® %
s " Z Cu 1 11.87 ® %
Associetion betwsen HCa 2 420.95" ® %
" sy WHg 2 379,997 ® %
’o ‘ae N Zn Cu 2 269.98" * %
' » Ca Mg 1 580,93 * *
" ‘ e Ca Zn Cu 1 5.13+
" e  ¥ginCu 1 0413
xf {(01) 64635 x§ (1) 9290

(+05) 34841 . (05) 5990

# % Significant at 407 level
# Significant only at.05 level

. Bffect of different fertilizers on the incidence of Fumpoasca deveptens on

bhindi Eitm_ts ab difforent stages of growth

(2) On _seven day 0ld plants

The data on the counts of the jassids and the results of
their analysis are given in Tables 44 5 and 6. It may be seen that the

Ehieaquare values for the effect of the individuel nutrients and their
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combinations are not significanit, This shows that the plent nutrients do
not influence the jassid jnfestation in any way at this stage.
~ Dcble 4
Counts of B. Gevagbens on bhindi plents and the treatments observed seven
days after sowing {First count)

»3

Treatunent mumber RI Ry Total
T1 1 P 1
T, ou K 1
2 » k
23 '; 1‘ Z
4
' '1’5 ou .
TS ve ? ’ 1
T7 "o .o .e
Ty e . .
T9 *s ‘ E
T10 3 o 1
‘Bﬂ o e o
T12 % oo ‘ i
T13 o ‘. , ae
‘1‘14 , 1 a'e O
T1f5‘ 3 »e 3
%6 2 2
11 .s 1
T18 2. .e 2
?19 3 - 3
20 1 2 3
Toq 2 1 3
T22 s Y .o
Tgs e oo o
T 1 . 1

N
“.
!




Tahle

Mean number of juselds corresponding to first count

% 5 R Momn
050 ' 0,88 0038 113 0.80
Ce, 70425 0,86 0450 0454
Maan 0.57 0465 0,62 0467
— % 5 By o Meam
"8‘0 0-50 0.33 0s75 . 0s54
¥e, 0.63 0.68 0,88 0,80
Moan 0057 063 0.82 0467
% 5 5 Neen
a cuo ‘ 0.‘.65 0450 0.88 0!57
Zn 0\11 0.59 0.75 0.75 067
Koan 0.57 0063 0.82 0067
« Cay, Ca, Nean
Mg, 0.58 0450 0454
Vg, _g,;.oo. 0458 080
Nean 0,80 0.‘54 0,67
| o8y e, Moan
2n Cu, 0475 0458 0:67
lenn 0480 0.54 0467
.. Ny Yern
ZnCuy 050 0,83 0,67
Moan (¢54 0067

0489

no
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Table 6

eg_of the jessids corresponding to diffevent
treatmentsin the First count

Comparisons . ar- | X§ value

Botwaen levels of ¥ 2 0458
e v Ca 1 o 1458
¥e *e | R 1 081
. ” Zn Cu q T 032

Association between K Ca 2 5.35
oy o NHzg . 2 | HG;'IIO v
” ey HinCm 2 0.0
29 ve ColMg 055
T ss Ca Zn Gu k| o - 052
o o NgZaCw 1 0,00

a\f (s01) = 64635 B (01) = 9.210 |

(405) = 3841 («05) = 5.991

¢

(b) 6r_fourteen day old plants
Tables 7, B and 9 give the resulbs of the counts end their

anelysics



| The chi-aq,ﬁaxe values tér thé effects of nitrogen and
caleium and the combination n;tiogen + ealcnﬁ are significant, The
reaf sre not eignificant. There is significant positive oom:amtion
between the jasaiﬁ population and the doses of nitrogen and & negative
correlation batween jessids and the doses of calecium at 0.05 levels
'i’he ocrrelation between Jaseid and nitmgen + calcium combination at
005 level is ponitive and significant. |

(c) On_twenty one day old plants

Tables 10, 11 and 12 give the results and thelr enalysis.
The ohi-squere value of the effects of nitrogen, magnesium and zinc copper
and the; . combination nitrogen+coloium ere significent. The rest are not

significant.

The correlations botween the jassid population and the
doses of nitrogen magnesium («05 level only) and zinc copper ave positive
end significant. There is also significant pesitive correletion botwaen

the 5385163 ami. the nifrogen + calelun combination,
(4) On_twenty eight day ,l old plants /
~ The counts of the jessids end thair amalysis re given
in Tables 13, 14 and 15..
The chi-l-square‘valueé of the ef'f‘écta of ;;itrcgen, magnesiun,

zine copper and their eombinationo nitregen + calcium, nitrogen + zine copper

and calcium + zinc copper are significant, Thus their exists significant
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Pable

Counte of E. devagtons on bhindi plants wnder the vorious treatments

 spcond cmmt

o

| 5

chgerved fourteen days affter sowl

Trentments

CAT R A L O I O S B . B I T S W)

14..32._.. B o= Foee OO P o & bty NN Y

L P D R 5 O - R - A .114111.23.3.\

: , © F oML B D D N
BB B BB B ECE B B BB B B S BB B B e B




Table B

Mean number of jassids eorresponding to éacond count

29

%, », N, Wean
Ca,, 1463  1.88 2,25 1.92 -
Wean 0.94 1432 153 1.53
’0 1’!' 32 : Mean
Mg, 088  1.50 238 - 1.59
g, 100 1.3 2425 1046
Mean 0.94  1a32 2.32 1453
o | ’1!0 | 'H, ‘ 112  Mean
2n Gu, 0,88  1.38 1.38 1.21
2n Cu, 1,00 1425 3425 1446
Nean 0454 1.32 2,32 153
Ca, Ce, " Mean
Mg, 2433 083 159
§31 ' -. 41.‘5@ ‘ 1.42 ) 1446
Nean _ 14592 113 1;55
cab. ca1 ) : Yeon
7n G, | 150 0492 1.21
n Gu, 2433 1633 1.83
Maen 4492 1413 153
| Hgo ‘ Hg1 Mezn
Zn Cug 1ed2 100 1.28
n 0\11 1.75 1,92 | 1.83
Mean 1.59 1.53

1.46
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positive correlation belween the jassid psgulatienl and the doses of

nitrogen, magnesium end zinc copper and their mixtures of nitrogen ¢+ caloium,

nitrogen + zinc copper and ezleiunm + =inc copper (GQS},'

Teble 9

Chiwconars valueg of the jessids gorzaspondine £0
differvent troatments in second count

Gompazisons ae X velue
Detween levels of N 2 104637 # #
$v oy ga 1 4295 *
Y 99 ¥g 3 0:12
4 ') Zn CGu ¥ ! 1654
Association between N Oa 2 Batd’ #
T 99 W Mg 2 Oedf
- s YW ZnCu 2 3485
_— 00 G2 Mg 9 377
» N | 0400
1 Ga92

” sy Mg ZnCu

1("5 {«01) = 64635
(065) Lo 3:94?

Xg (e@‘") - 902‘3(3

(05) » 50951

* & gigmificent et both «01 end 05 levels

# gisnificent only at «05 ilevel
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Table 10

Gounts of Be dovastens on bhindi plants under the various treatments
Shsorved "tav@tv ohe 3&&&?& r sowing { Thivd sount)
Greswemts By Ry  towl
2, 2 iy 2
".I.‘g 2 ' % _ ie
‘333 2 2 4
‘3.'4 2 15 17
T, 5 4 9
‘i’ﬂ 2 2 4
‘3?7 10 3 13
'5.*8 Kk 2 1z
‘9“99 9 2 1?
f‘&,k o a 7 15
'?.,; 4 € 8 14
2, 15 15 30
Ty | 12 2 14
531 4 3 7 (19}
15 6 3 ?
€, 4 5 13
’iﬁ,m, 16 8 24
E‘% 8 _ . @ z 12
T 16 2 18
2,0 ST 10 20
‘332-1 7 1 8
2, . -3 12 30
T 2 - I 17

w0 51 4




Tcem ruwben of Saesids co

Zable 11

onding to Thivd eo .

‘ HG Eq H2 mean
Ce, 5412 9450 9,25 7496
Ga.l 4087 50?5 1200 ?054
mean 5.00 763 10463 7.75

Ty E’l Ez mean

1550 4412 . 7o00 0025 6479
gy 5467 Be25 12.00 8471

NO | Ei.i R2 © Hean

Zn Cu, 5450 G5 8438 6+21

70 Cuy 6050 2450 12485 9.28
meon 5400 7463 10463 775
Gaﬁ Ga.a nean

g, 7433 6425 6479

B?gi | %qﬁ& 8483 8971.
mneoy 785 TeS4 FeT5

-G% Ga,‘ nesn

%o Cug 6458 5.85 6ozt

Zn Ou, 9¢33 9425 628

mecn 796 7a564 7.75

| ¥eg, g, meen

7n Oy 671 | 6425 Go2t

Zn Cu, Ted} 1117 G028

mesm 679 871

775

32
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Zable 12 |
Chiwsguare values of the Jeseids corresponding to different
treatments in third count
Comparisons | ‘ , | df xﬁ value
Betwoen lovels of N o "2 32,71 » »
1) " Ca 1. 0427
BT 1 5:67" *
1] 99 ~ ZnCu 1 147 -
Association between N Co 2 9.52" » » |
”” oo NUg 2 050 ‘
) | ys N Zn Cu | 2 1-70
" o Calig 1. 0470
" e CamC 1 09
" 9y g Zn Cu R 3469
(01) = 6635 . X2 (.01) = 9,210
(+05) = 34841 ~(405) = 5991

# % Significant at both 01 end +05 levels -
» Significant only at 0% level.

(e) On_thirty five day old plants

" Resulis are given in Tables 16, 17- and 18.

‘ The chi-squa.re values ot‘ the foccts of nitrogen, magnesium
and the cambinaticn nitmgen + calcium, nitrogen + magnesium, calcium +
magnesium, nitrogen + sine copper, calcium + zinc copper and magwsium +

zine copper are significant. There is signiﬂeant positivo comlation
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. Zable 13
aeunts of E. anteng on bhindi plants under the various treatoents
' g g cnmrﬂ:emnm)

Treatuents ,3:" R Total
., | .10 7 17
5 AT L o4 . 34
2, | 5 14 19
T, 7 34 41
2 6 8 14
T 9 13 22
2, 7 9 _ 16
% 6 15 21
2 8 32 50

Mo s 1% 23
ﬁ'ﬂ &7 30 57
LA 22 34 56
%43 19 9 28
LY 1% 35 49
s 7 % 42
%16 - & 3T bt
!17 35 21 56
T 19 20 »
‘?19 15 17 32
o0 13 49 62
Ta1 el 3 it
Ton 28 33, 61
%3 5 54 | 59
) 21 . 55 62




an . 13;87 23025 23563 ‘20'25
Cay 913 20425 28,87 19.42
moen 11.50 21475 26424 19483
- HO H.‘ 32 meen
¥gp 10,87 18475 23413 17.58
}'ﬂg-‘! 12413 24,75 29937 220@;8
— 11.50 21,75 26024 19.83
- ¥, r.;,‘ | 3 A meon
2n Cug, 8425 22,12 22,00 - 17446
%0 Cu, 14475 21.38 30450 22.21
woan 11,50 21,75 26424 19083
Cea - 'Ca‘ mean
Vg, ' 18,25 1692 17458
¥, 20425 . 21492 22:08
meen 20425 19.42 19,63
G% Ga," moan
v Zn Cuo ’39025 15-65 17146
an Cu, 21,25 25417 92,21
mosm 20425 19442 119,83
B2y g masn
7n Cu, 1617 18475 17+46
Zn Ouy 1900 28.42 22.21
neen 17,58 022,08 19483

39



’batneen :}assids and the efi‘ec‘bs of" nitregen. mgneazum and the
combmatzona nitz.-o.gea + ealciuzn, caleiun + magnaesium, ni‘brogen o+

wine copper, calcium 4 zinc copper and magnesiun + zine coppar.

| '‘There is significant negative correlétion betwaen
Jessids and combination nitrogen + megnesium.

Tables 15

Ghi=squere values of the jessids corresponding to different
" izeatmentein fourth count

; xé f&*é];ua

compurisoné,, ae
.:' Bet%:een;awq;# of N 2 92,20" # #
| v o n ‘?B 1 0442
s s Mg 1 12.25% # @
"u u | Zn cu ‘3 15.65* * %
; Aaaaciatwn bs‘lmeen R Qa 2 ' 13.@?7* * %
wo e Eue 2 0.74
" sy EZncCu 2 12,45% * »
T .. sy CaMg 1 - De2T
P »¢ ©2 20 Cu 1 4,9‘5‘*" &
' ~wy Mg ZnCu 1 1.10 .
2 (01) = 6,635 X (01) = 9210
(«05) = 3,841 («05) ¥ 5.991

. # % gignificant at +01 level
® Significant only at «05 level



I
RS TET S S

Table 16 _
Counts of E. deventens on bhingi plants under the various

treatrents obsexrved - thirty five feys atter so
R ( Fourth count) . o

R Total

Treatmento. RI o I -

T, 19 14 33
‘132 28 50 78
mﬁ 27 42‘ | :69.’
2, 12 - -5 €3
@5 15 21 36
@6 19 4. 33
m7 9 25 34
Tg 50 32 82
‘1‘9 158 51 | 208
T‘IG 26 32‘ ‘58
&L 190 o7 o
Typ 67 97 164
Ty 73 38 111
Pis 20 M7 137
Tys 33 o122 155,
T 7 - 133 149
‘E‘i‘? 148 o 10? ' 249
Tyo 100 | C 137
g ; % il
o, 45 oonT 162
Toy 75 .21 96
2, 49 108 T
‘@23 23 - 161 184
b 101 103 204

R




B N Yp .. Fem
Ca, 30037 TATS | 75.63 60.25
Cay 23413 67487  80.12 57,04
nicen 26¢75  T1a32 - 77.88 58465 -
1%'0 231 N2 - mean )
% 2250 '6430‘38 T9e87 55458 A
¥, 51,00 78425 75487 61471
mesn 26475 - T1.32 7765 58465
. ) 5 Y2 nean
7 Cu, 21050 80625 7325 58,33
in Cuy ‘ 32400 62438 82450 58.96»
mesn %6475 Tia32 77488 58465
Ca, Cay reen
Yx!go 6367 4750 - 55.58
H@Q €583 . EG.58 61»71
mesn 60e25 57,04 58465
o Ca, Ca, mean
Zn Oy, 65033 5% 33 58433
Zn O, 55417 62475 58496
moan 60025 57404 58465
g, e, mean
7a Oy, 61417 55450 58433
un Gu, 50400 6792 58496
neon 55-58 6171 58.65
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Compavisons . . Ny X value
Detween levele of N 2 g2zt e e
L LI 4 . ca L 2,11

»” s lg . 7468% & #
o e PnCu 1 04799
Aésac@iatian bétween H Ca o 2 11.71% » »
Y e BME 2 15,07 # #
o ’e N 2 Cu 2 19,447 * *
" ™ 1 354607 #
" -' +s ©Ca Zn Cu 1 ;24;,05* ¥ %
" | s Hg In eu 1 ! 28,73% *

TR (o) -6 B (1) = 9210
(o05) = 50841 - (405) = 5.991

* ¥ gignificant et 01 level
L iiigxﬁ.fimt cnly at .;.()5{ level
{£) on_forty two doy old plante
Recults and their statisticsl enslyeie ave given in
Pables 19, 20 end 21, o

. The chi-square values of the effects of ail individual

nutrients and theoizr “eomfhi_natims ace sijmﬁ’icani except that of zinc copper

and nitrogen + magﬁea.tﬁéxg .




Counts of B. devastong on bhindi plents under

Tablo 19

40

the varioup

catments observed forty two daye sfiep sowing (Sixth count)
 Treatmonts By Ry Total

=, 29 44 73
7, 39 56 75
2 35 M %
‘334 17 99 116 -

N 21 25 45
Tﬁ 26 42 ‘55
T, 22 17 30
Ta 49 - 28 7
‘1'9 240 87 327
Tio 62 30 100
2, 107 199 306
T12 121 248 369
2, o7 98 186
@1 4 .54 256 310
T 5 36 139 175

: ’Iﬂ, 6 47 123 170
T 291 147 436
‘.'E.’s 120 &1 210
T 25 107 132
'3.'20 42 162 204
Tm 81 _ 44 125
T22 113 99 212
EQB : 25 249 274
a 17 263

2




Table 20

Hean mber of jessids ¢

' i oxresponding o sixth counte

mean

B L 5,
Cag 42.50 137.75 123400 101.08
Oa 28,75 105412 123,88 85,92
mean 35462 12144 123.43 93450
By 5, 5, noan
Mgo 3275 115,37 123413 S0e42
Mg, | 38050 120450 123.75 06458
moan 35,62 121,44 123,43 95,50
Zn Oug 20,25 124425 121,12 91454
Zn Cn, 42,00 118.62 125,75 9546
mean 35,62 121,44 123443 93450
'(?ae . Ga‘ meEn

Mg, 101,92 78492 90,42
5@1 100025 ' © 92,92 G658
mean 101,08 85,92 9350

,090 ‘ ca,‘ ‘mean |
7o Cu, 112,67 70,42 91,54
Zn Cu; §9.50 101442 95446
neen 101.08 . 85.92 93450
Zn Gu, 99458 83450 91454
Zn Oy 8125 109467 95446
meen 90642 96458 93450



42

‘ ';l‘hue there is aignii‘zcant positive uormlaﬁon bataaen
the jassid infeststion and the doses of nitrogen and mmeaium and
significant nezdtive correlation between the jaeaids and the doses of
caloium.

There is signiﬁcan’c positive correletion betwsen Jassids
end .the combination nitrogen * calcium, caleium + magzzasim, caleium +
zive copper and megnesium + zine aom:er and eignificant negative
correlation between aassida and the :nitrogen + zmc copper cumbimation.

Ta”cle 21

Chi-square values of the j&ssidm cei!xfa_éjéndigg to

8ifferont tromtments in the sixth count

Comperisons ar x5 value
Batween lovels of N 2" 850,14* # &
s Ca 1 29.52" # *
1) " g 1 4,087 &
o e Zn Cu 1 1,97
Afesociation between ¥ Ca 2 27.25" « »
‘v e N¥g 2 3e72
' se NZntu 2 18,05 # &
T %9 Ce Mgy 1 '8.99* ® *
" »a G2 2n Cu 1 96457 # &
sy 1 Ng Znu T 834177 #
— xf €.01; - 6,635 é 2.01; = 9,210
205) = 3,841 W05) = 54999

® * Significant at 401 level .
¥ Significant enly at .05 lovel i
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’l‘ab'ie 22

43

183.
52
400
IR

56

47

341
155
19

174
14
42

216

321

142
136

98
94

86 -

103
146

28
143
159

214

g8gu¥s

250
409
110

206
183

134

435 |
254

122
" 202

202
257
201
303




Table 23

5 , 926463 105,83
Cay 2938 81,62 120,37 T2
mean 35087 11506 . 123050 9148
o ﬁg B Ay | K, ’ mean
%g@ 36,62 108415  $43.50 96408
Vg, 3513 922.00 103,50 86488 |
- 55487 11506 123450 91,48

» . men _
Zn Cu, 30025 $17.75 120,00 £9433
7n Cuy 41450 112457 127400 93,62

moen 35487, 195.06 123,50 - 91448

_} Gag t}aﬁ meag

¥, 116467 75,50 96408
ng.i 95.00 7875 5«88

mesn 10583 712 91448

Gao Ga,i mean

e Cu 19367 65480 89,33
2a Cuy 98460 69025 93462
" meen 105483 712 91448
¥ _ 8y mean

2 Cuy 107400 7167 89033

Zn Oug 85017 302,08 95+62
‘mean 96408 ° 86488 91048
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(g) On fortz m dey 014 plants

 fables 22, 23 and 24 give the rasulﬁs. The chiwsquare value
of the treatmente are significant except that of smine copper.

There is significant positive correlation between the jassid
ivcidence and the doses of nitrogen and, significéﬁt negative correlation

between jessids and the dosses of oalelum end magnesium.

There 18 significant positive correlation between jessids
end 211 the mutrient coubinations excopting nitrogeh + magnoslum which hee

eignificant negative correlation.

able 24 . a '
ﬁ v&luea of the jasaids comeepgnﬂ_i.% to different treatments in

geventh oount

Comparisons ar xﬁ value
Botween levels of N 2 817.38" * »
. . Ca 1 408,917 » *
ee e Mg 1 114127 » &
os . s»  ZuCu 1 242
Aggociation between N Ca 2 '6’9.14"' * *
ey ey N¥g 2 47466 * %
1) 99 HBZnCu 2 14414% % =
o e 05 Mg 1 164167 ® &
v ss 08 Zn Ou ] 57448% % »
L TS “8 Zn Cu . | 91024+ *
xf é.m) w 64635 (.01; = 9,210 |
o05) = 3,841 («05) » 5.991

# * Significant at both levels
* Si@ificapt at only »05 level
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» Pable 25
Sownto of B. devastens on bhindi plants under the varicus tresiments

observed £ifty six davs offer sowing ( Eighth count )

- Treatments By ' Rll Total
2, 33 - 66 99
‘iI.‘a 61 44 101
'3}3 21 53 . 74
2, 10 78 88
T5 ‘22 17 ' 39
s 24 ‘39 63 -
ﬁ‘.? 25 _18 41
9—‘8 > 58 51 E39
Ty 172 8 372
10 59 - e 144
ey 99 106 i 205
'.&.32 149 © 330 479
‘3313 54 49 © 103
2es 1 144 225
"215 45 ,1,73 _ 218
P4q 40 108 148
T‘E‘? 333 98 431
?1 8 289 " 95 384
EE,‘ 9 25 114 _ 139
Tog 42 162 204
oy 168 48 216
oy 83 - 202 290

: 81 114
223 Zz 128 232

b
-4




Pable 26 _
Mean pumber of jassids corvesponding to eichith count.

47

T T T
Ceyy 45425 15000 - 144475 11333
Gag™. ~T @900 86eT5 G 106+05 74,08
neanm - 37,12 118438 125462 03,71 |
o W, N .- W, _ mm
vg, 3775 105,50 165413 102.79
M&‘ 36050 " 131 025 T 85-12 84.62
meen 3712 118438 125,62 93,71
| % M Y. mean
7n Cuy 31462 112425 142450 85,46
Zn Cu, . 42,62 124450 © 138,75 101.96
nean 37442 118.38 125462 9371
_ e ‘ -Gad : -Cg., _» nean
g, 127.58 78400 102479
Mgy 99.08 7017 - 84462
‘mean 193.35  74.08 93,71
can '(351 neen
Za Cu, 110,00 60492 B5.46
Zn Cu, 116467 . BTe25 101.96
mean 113,33 74.08 93.74
?580 ‘ M81 © mean
Zn Cu, 105.00 65492 85046
2n Cu, 100,58  103.33 101 .96
meaxn 102079 84062 93.71



(1) On_£ifty oix dey old plants ok

The dets on the counts of josside and their enslysis ere

reproseniad in Table 25, 26 and 27.

The chiwmsquare values of the effects of the individual
nutrients and thair csmbinaﬁ;lon excepting théxt of the nitrogen + zine copper
combination are significents There is significant positive corvelation
between the jassid infestation and the dasesv of nitrogen ard zine copper
end gignificant negabtive correlation betveén Jassids and the doses of
caleium and magnesiume

Significant positive correlaticn exiéts between jassids and
the vest of the combinations except nitrogen + magnesium which iz negative.

Table 27 :

?:2 values of the jassids cormespondine to different troaiments in

g

eighth count

Comparisons | ar % value
Between levels of N 2 824.48’3' * »
o »e Oa. 1 197426 * #
49 T ¥g 1 éﬁs?ﬁu ®» &
9y »s Zn Cu 9 | 34,86%-% ¢
Association betwean N Ca 2 13,51 * #
»s ve N¥g 2 181,33 % %
o ys K Zn Cu 2 5015
" %3 CGa Mg ‘ 1 5.86* »
Y : s» Ca Zn Cu 1 23,99% # #
29 33 Hg 2n Cu | : 1 65495 %%
% (01) = 6,635 X (_.m; ® 9.210
(+05) = 34841 (+05) = 5,991

*#2 Gignificant at «01 level
* gignificant a¥% only .05 level
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fable 28

Consolidated daia of totai number of fruits infested and not

+3

=

~ infested by Earias fabia o

Treatments E 3 ot Grand

o T i T S S g . total
T, 1 11 5 9 iq9 20 39
Ty 5 19 10 15 15 34 49
T 6 15 14 15 20 30 . .50
I 12 9 12 21 24 30 54
Ty 5 6 5 11 10 17 0 et
g 10 17 1 5. 11 22 . 33
T T 13T 16 14 29 . 43
Ty 7 19 8 16 15 35 - 50
Ty 17 3 16 -3 33 71 2904
Ty 16 21 12 . 235 28 (44 T2
Ty 22 35 .13 % 3% 73 108
T12 - 311 46 34 . 83 A1
T3 ‘ 15 40 12 19 27 59 .

Ty S 37 22 2 39 79 18
5 oo 19 200 0 3 33 52 85
6 I 13 20 38 3 51 e2
Tyq % 40, 18 39 46 79 125
o Tug 17 27 12 129 38 67
Tyg R - S8 9 172 25 46
Ty 19 22 13 ' 3 3. 1 60, %
Ty Lo 20 . 40 9 1329 53 62
oo 20 43 30 35 51 . 18 129
Ty % 26 23 8 31
Ty % M4 2. o253 T 12
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Table 29 .
Mean mumber of fruife infested per plot corvesponding o different
‘ treatment combinations
e W —§ Womm
r 0 g 1 Y8 312 = .
Zn Cug 7487 12,00 16.00 31,87 16465 28.88  18.87
Zn Cu, 8413 15412 46250 32413 20,62 _ 31.50___ 20467
Nean . 8,00 13.56 16,25 32,00 18.62 30,19 1977
P T i g
Mg, 6487 19463 1587  1a63 1937 ~ 31,00 1939
Ve, 9613 . . 15450 16463 32¢37 17.87 20:38 _ 20.13
Yean 8400 13-56: 16.25 . 32‘969 18&63 39.,9 19077
¥ g, " Niean
1 ¢ w1 '@ 1 % g
Cay - 915 14025 16425 3389 16,00 25,25  19.23
; 6525 1287 16425 30412 21.25 35,13 ___ 2031
Mean €400 13456 16425 32,00 18,62 30419 19477
Ca Meen
r o g 1 1 &
!go 14417 23483 13,92 25467 19439
 ¥ig, 1385 2508 1525 26,42 20415
Mesn | 14:00  24sd5  14.59 26,04 19:77
| . 1 _Q&Q 4 I Ca, 5 Hean
| Zn Oy, 1450 - 24,83 1250 23,67 18467
= Cu, 13,50 24,08 16,67 2842 20467
‘Mesn T 14400 24445, 14.59 26,04 19.77
Za " Zn Cu Mean
1 o g 1 ' u
¥g, 13467 24092 14042 24458 1939
Vg, 333 23,58 15475 27.92___ 20413
Hean 43450 24425  15.08 26,25 1977
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Effect of differeni: fertilizers on the incidence of the fruit borer
' na.mas fabia

Fable 28 gives a cdnaolida.’s‘ed stéj;emexit of the total numf)er
cf fruits ihf’esi:’ed and free of infestation. Table 29 gives #he mean' number
of borers éorrésponding $0 the different treatmenﬁs' and Ta.blg 30 sumnarises
the enalysis of the data. ’ | | .;

The chi-square values of the combinations nitrcvgen + calcmm
and ccﬂe:.um + zine cepper aﬂ one are ~.:?.a;n:tfit::zam'l:. The vest of the treatments
- aye not significsnte | | “ |

. There iz a %ﬁémifﬁc&uﬁ ’ziaga;bi?e eo.m:'elaticnv between the borers
and the eomhinati’cm ﬁitrbgén + caleium and caleiun + zine copper.

| | Table 30

ﬁh::.-square values. of the fruits infested and not infested by borers -
: corresponding 0 dif.‘mrent traatments

‘ Compaéiaons ar Xé value
| Between levels of N 2 5;561 |
‘ 1] e - Ua 1 0.034
9; *e Y¥g 1 0,009
~'” 'T) | Zn Cu i 0,081
" Agsociation between N Ca 2 '.35.126" *
e v Wi 2 34606
s g¢ N Zn Cu a. 0,052
0 sy Callg 1 ‘0.573“
'y o s Zn Cu 1 9,005 * =
‘to ss . Mg Zn Gu 1 3,088

T g2
:fé £e01) & 64635 {01) = 9.210
L g.osg = 3-8311 *2 («05) = 54991

#% gignificant at both levels.




DISCUSSION



DISCUSSION - -
The reaponsas sf the éirfemm doses er ﬂiffa::anﬁ nutrients
‘ ~and f;hair sssociations to the a;zhiés and borevs are repmsen*se& in Table 3

and jassids in Table 32.

Thers is & yosi_tive corvelation betwesn the aphid population .
on bhindl and the doses of n:itrogea. A simi.lar iﬁcm&se in the population
~ of sphis eracoivora on groundnu‘b (Waghray and Singh 1965) and |
Rhopalosiphum maidis on corn (Terry et al. 1966), as a pesult of inereased\
doses of nitrogen application heve been reported. But Arant and Jones (1951)
found a negative correlatieﬁ vetween the populetion of Toxopbera graminum
on ocate and doses of nitrogen aﬁplieﬂ..  These contridicting observations
cannot be ‘explained in the light of findings in the present lnvestigations,
conaequent on applinaticn of higher doses of zxitrogen. The imreaaseﬁ
Vegemtive growth of the plant may b providing the e.phid with favourable

conditions for the building up of 1*;9 population.

The significant positive cﬁmrelatian ahseweé.betweénaphid
population and the doses of megnesium agrees with the findixaga of
Baviﬂaon (1 925) on the pesta of beane. ‘i’ha nutriont sssoecietions nitrogen %
caleium, nitrogen + maguesium, caleium + megnesivm and nitrogen + wine copper
elso show & significant positive co;relatisn with 'ishe aphid population.
Thez:e is a negative emalatian hetween the doses of caleium and Zinc

copper end the aphid pepulatian when they are used xncividnally; ~ But the
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by bhindi borers.
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ageociation of caleium end zinc copper increases the pest population in
dirgot proportion. This phenomenon also carmot, be expla:i.ized in the light
of the data collected in these experiments,

Table 32 gives an overall picture of the responses of the
jaseid population on bhindi receiving different doses of nutwients observed
at the @ifferent stages of growth of the plant, I$ may.'ba noted that doses
of nitrogen have a pesi‘_tiva- correlation with the jassid population throughout
the 1ife of the plent. Calcium shove a negative correlation throughout.
Nagnesiunm shcwé & pogitive correlation during the active growth of the élants.
A1l the associations have positive correlation including the sssociations
containing calcium which by itselfl shows a ﬁega.tive corzelation. However
it is worth of note that calolum by itself helps in reducing the jesesid
infestetion, e property which is not pa’se:esséd ‘by any other nuirients

under the present stufies.

The population of the fruit and shoot borer Rardas fabia
shows gignificant response only %o two nutrient aseocistions Videy
nitrogen + caleium celeium + 2inc copper. These two fertilizer associations.

show a negative correletion between their indéreased doess asnd the infestation

Among the three pests wnder study the aphids and the jessids
ave amenable to countrol with insecticides, while %he borer is not gos The
present »esults show that calcium is effective in zeducing Jassid end aphid

infestations and zinc copper in reducing aphid infestation., Both these are
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not effective in influencing the borer incidence. On the other ‘hand
nitrogen + caleium énd caleium + zinc copper treatments ave effective

in decressing bozer infestation, while bhey increase the jessid and

aphid infestetions, Since a.phids and jessids are amensble to insecticidal
control and’ thé‘horera-net, the adjustments in the application of -
fertilizers for pest control should be made for the eontrol of the bbror-
. Thus application of inoressed doses of nitrogen + caleium or calcium +
zine copper éuppleauen‘haa mth insectioidal appliéaticn to control jassids
and sphids may prove to be advantegeous in incressing the fruit yield

of the ozops






S
’ 4 £16)d experimend hao boen covducted to é’&uﬁ‘@' the affeot
of four mpertent plant mutvients vize, nitrogen, celeium, mognosium and.
gine coppor avd theliy variéam apcociations (total 24 troatmonts) on the
IRjor pesls of E‘if:ﬁm& ?ﬁ.ﬁn,i&!ﬁiﬂ;}__ﬂﬁ@@% : »:%ﬁ,.} Frmonsog dovastens anf

Coleium ond wing copper vefuce ophid populetion vhoreas the

remsindng mizionts oo woll as the varicus a@@@e&éﬁm@ of the different

mrtriento give o posidtive incvease in popvilations

A1) 4he trentmonts oxeept celolum give o cignificant ineresse
in the ziq;;ﬁa@i&a of the jesoids either throughout the 1ife of the plsnt
oz during tho active growh of the caze Celeium by 1tself shows o -
nogative correlation with the jessid population though.in soscodation with o
other nutrints, it inereases the population.

The populniion of Rardas fobis showt o significent megative
responde 40 o of the muvriont asscciations viz., nitrogen + caleium and
colelun + zine coppery the other *i;mmmﬁnés do mot show any slonificant -
eorrelations, | |

Tt 46 susgested it since nitoogen + ealedum end osletum +
ging copper ave eﬁﬁeﬁi’w ii’i inhibiting the incrcase of the b@m populabions
though not offective in inbibiting the a@m& and 3&3:51& population, on

inc:eceseé 7icld of Lruite ray be ensured by fertilizing the bhindi crop with
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incressed doses of nnmgen + ea:.eiun or ea:l.ci\m + zinc ceppar and
eoatmllmg ﬂm aphids and 3aas:lde m'bh mactieiaes.

1 L
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APPENDIX I

RBecord of Tempersture ard Humidity

(October 1966 to Jamary 1967)

Month Wesk Temperature o iddity
- Meaximum  Minimum Naxisum ¥inimun
1 86 74 50 89
. 2 86 74 90 86
Octobex- 3 86 76 %0 89
4 88 76 %0 83
3 B8 76 90 86
1 8 76 91 86
2 es 74 95 86
Hovamber 3 88 76 %0 86
4 68 B 90 86
5 88 78 90 86
1 88 76 90 86
2 8s 76 9 86
December 3 a8 76 90 86
4 &8 14 9% 86
5 88 T4 9 86
1 88 "o, 9 86
2 88 78 90 86
Ja;xgz.;y 3 ?8 78 90 ' 83
4 86 78 83 80
5 88 78 . 86 83




Appendix 2

Total number of ephids observed at various occasions

Total
I1 IIT Iv v VI ViI VI (4g)
£
Treatments
. o 156 1956
37 37 11 547 855 173 140
D0 0 79 54 16 174 566 1410 145 351 2795
D L) s e 164 48 13 81 241 176 128 154 1065
S0 o6 : "0 20 49 23 100 122 97 88 83 582
D b i on o 22 13 54 189 94 13 63 72 580
Agopey st = o 20 16 46 T 108 48 61 63 433
i e :‘1 g0 : ) 50 51 43 118 477 559 197 153 1434
0 el Zn ::D 222 31 12 110 415 241 108 109 1248
el Zn : 151 105 138 315 789 116 177 192 1585
D ) S0 134 117 112 849
10 Zn T4 53 76 178 175
1' :1 2% ::o Zn & 106 83 115 478 595 148 124 115 1764
:2' ! :.D 1 Zn =0 13 346 144 164 %19 166 155 162 1585
1!. :1 G:D "1 Zn ::‘ID 56 29 130 452 476 121 153 143 1540
14: 11 c : ::: Zn Cu, 130 148 141 414 369 116 87 70 1475
15 l1 u:l Zn Cu, 115 159 82 190 345 219 239 254 1625
16 Y o '81 Zn 259 96 47 222 196 117 224 190 1351
g 56 147 2120
17. N, Ca, Mg, Zn Cug 227 766 149 174 514 187 1
18 c Zn 54 86 131 398 479 210 167 156 1681
gty 2 559 4585 1805
19, ¥, Ca Mg, 2 Cuy 50 46 59, 592 200 34 3
20. N, Ca, Mg, 2n Cu, 269 166 153 167 423 562 527 546 2613
21, N, Oa, Mg, Bn Ou, 120 127 95 288 142 89 146 127 1534
S0 L Ly by 109 140 121 7 398 144 63 415 194
23. N, Ca, Mg, Zn Cy, 116 524 245 427 428 126 211 251 28
24 2y 103 273 121 565 552 147 178 195 2134
X, Oa Mg I Cu,

Grend Total 37992
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~ Potel mmber of jassidp observed at various occasions | '

| Treotnents 1 om om W ¥ W vIovim (o
1 N, ey Mgy MGy 13 2 17 3 13 ® 99 320
2 ﬁ?, cay, Bfgg g5 z‘;e 1 4 18 3. 18 15 0 01 495
3 T, 0, Mz, %% 3 3 4 19 & 76 6 % 314
4 m Cay, Mg, Zn Cu, 2 3 17 4. 63 M6 . 9N 88 321
5 ﬁ' ea Yz, @ Cuy | - 9 14 36‘; 46 46 39 191
6 m ca gy Zn'Cuy - A - 4 22 '3 & 6 63 25
T '1&‘ Ca, Mz, Zn € -t 13 16 3 3z 30 4 482
8 mﬁ ’ea:. rz: mgii -~ - 1 13 = e 77 8 89 369
9. H, Cop Mg, 2n Ovy 5 17 50 209 327 399 312 1385
10, 211 Cay, g, Za Cu, 1 4 15 25 38, 100 130 W4 415
W, Copy Mgz, Zn cug =2 M 5T faé?'l 206 250 205 1001

12 i;ﬁ Cay, iz, 21 Ouy 1 4 3 56 164 . 362 - 409 479 1512
13 1 Ge, Hg, Gu - 2 14 28 111 186 10 103 554
141 E, Ca, Mz, Zn mﬂ 1 1 10 49 137 310 26 25 99
15 x? e& He, 7 Cu, 3 2 9 42 %5 15 183 0 20 78
16 - &, ca %1 Zn Cu, 3 1 13 45 140 Y6 134 1B 652
T 6, c%ms@ Zn Cug i 4 24 % 249 4% 433 44 163
‘48 1: ,1:32 Gayy 2, Zn@a1 2 8 12 . 39 137 . 210 .254 364 1046
19 . W, Ca, Mg, Zn Ou, 3% 1. 18 32° 57 0 132 132 . 139 S04
20 ng Cag Mg, &n Ou, '3 5 20 62 162 204 202 204 " E62
21 B, Cay ¥g, 7n Gy, 3 3 8 29 9 . 125 202 216 682
22 W, ca Mg, 2n Ou, - 4 30 69 157 212 257 230 1006
23 ;32 ca_ Mg, Zn % - 3 17 59 184 274 207 ‘ﬁ% | 352
24 N, e% Mg, ZaCuy T 9 41 82 204 380 303 232 1252
R o ' 17521
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Appendix 4
Total mmber of fruits infested and not infesteq by borers as observed at varicus occasions
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