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INTRODUCIION

A largo number of chemlcals are being ugsed for. the
control of crop pests. They are being priuvarily evalunted
for their offigacy againgt tho target posia and for thelr
gafety to man cnd the envivenment. But casual reforonces
about tho stimuleting effoct of some of theso chemicels on
plant growth and yiecld are available in iiterature. The
pronotion of plant growth by the inpecticldes wers brought
to tho notice of rogocarchers vith the report of Chapmen and
Allen (1948) that DDP.nccolearated the growth of tomato whem
applied on 14 day old seedlings. Subscguontly a number of
cheﬁicala were roported to have cuch phytostimlatory effect
on & variety of cropa.. Such cheomicols are available in all
clasees of insecticides and in all types of formulaitions.
Thoy £all in groups with difforent modos of action and they
influence difforont growth stages of crops (Venugopal and
Titsinger, $980), "

subsequont to the introduction of sronular formulation
the growth promoting aotivity oﬁ veaticides on crops got
greator recognition particularly from £1eld oboervations.
 In recent times carbofuran inducsd growih stimulotion on
cotton, tobécco, sorghun, cora and rice hag been cited by
vardous workors (Apple, 1971; Hoxdas et al., 19723
Deynard ot pl., 1975; Haycem end Bapat, 19763 Spmbandan



- and Vénugoghl, 19763 Salvaraj and Vonugopal 1978;
Venugopal and Liteingor, 1980). High yield responses
obsexrved in msuy experiments in the £ield of plant protec~
tion could not be expiained by insect control alono,
Follow up studies under pest free conditions were also
conducted Ly sciontists and the réle of phytoatimuiatiaﬁs
in the inecreased yicld has now been récognised as o factor.
This has o be exploited as o technology for achieving
highag‘proﬁuctivity,of CIrops.

. In the progent study an attenpt was made (1) 4o sereen
pome of the common insecticides used for the control of-rioa
poots in Kerala for their phytostimulatory effect (2) the
effect of different dosoges of pesticideés appiied in mursexy
and transplonted crop elither alone or in éombination on the
yield and growth of the orop was asceriained (3) the commere '
ela) formlationp of pescticides were applied in potted plante
at the came dosnges as in fleld for verifying the reaﬁita
obtained from £ield triale {(4) in another sat'of pot trinla-
the Ansecticides formmloted frég thelr techniecal grades were
appligd at the same dosagea $o ascortain the role of the
adjuvente in commereinl formlations in stimlating the
growth and yield of crop (5) the porsistencoe and -biof

efficnoy of the two 4ypes of forrmlations on rice were



acsesped using Hilaparvata lugens as test orgenion

(6) since high dosages of pesticides were used in the
axperiment the torminnl residues of the toxicant in the
graine also was assesged through chemical and biolog{i.cal

BOERYS.
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REVIEW OF LITERATURE

Qrowth stimulating cetion of insecticidea on crops
like cerealn, pulses, cotton and vegetables have been briefly
rovicwed below. ;nformation avallable on the persimtenﬁ
toxiecity of the insectleides to the paddy pests and the
reeldues in grain caused by pesiicide applications slso have
been reviewed in barlef, |

Rigco
Bagalingan (1268) studied the effect of dip treatmont

of paddy seadlings with verious insecetieides and oboerved

that 0.003% mothyldonecton, 0.025%’5 phosphamidon and 0.4 phorate

helped in recovering the sesdling yellowing due to pest attock

and ho presuned this to be due to the atimlatory offect of

tho toxiecant.

Rogupathy and Jayeraj (1974) found stimzleted growth of
rice in ploto trented with fensulfothion @ 1,0 kg ai/ha then
wvith 0,75 kg al/ha of endrin,

FHC 35001, mothylparathion, perthane, FHU 31768, diczinon
and decamsthﬁdn applied as 0.04% cpraye, in a green houge study
at IRRI, showed that tillering and plant heilght wore higher
in treated plents. In another study, aldiecarb, carbofuran and
FHC 31768 gave oimilar results (Anon., 1976a). |
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Application of carbofuran, leazophoo, ethoprop and
ecophate at 1.5 kg al/ka in irrigation water significantly
increased the height of the plante (Heinrichs gt al., 1978).

Carbaryl at low concentrations stimulnted the germinetion
of rilee sceds and enhaneed root arnd shoot gzowth of the seode
lings (Peai, 1978).

Higher concontrzation of plant nutrients like X, g,
Cey I'my Co and Fo were seen in plants treated with earbofuran
(Chelliah, 1979).

!

Juinalphos at 0.04% when applied thrice @ 16 doy intervals
reduced the intestation by Bloladisrn prmisera and significantly
increased tiller height, number and length.of panicles and
grain yleld (Budhraje gt pl., 1980).

Casquijo gt g1, (1980) obsorved higher yiolde in plots
troated with carbofuran.

Mah and Islam (1280) concluded thot diesinon 3,0 kg ai/ha
and bidrein 2.5 kg al/ha at soﬁing increased the growth aund
yield of rice.,

Saivaraj ond Vemgopal (1980) obtained cuhanced growth
and higher yleld of rice trested with corbofuran and nephosfolan
grenules at 0.75 and 1 kg ail/ha respeetively when opplied 20,
40 and 60 days after planting.



Soil incorporation of carbofuran at 1 kg ei/ha
(Venugopal end Litsinger, 19980), sced treatment et 10 g aifkg
secd (masinger'f ‘""l1 430) and 1.2 and 1.8 kg ai/he ot cowing and
plenting (Park, 1981) were reported to induce the growth of
the plants and téue givq&higher yield. ‘They aleo found that
carbofuran directly otlmulated total and productive tillers,
grain and straw ylelds besides promotinz early maturity.
Further they observed soil incorporation as o better method
of application than broadeasting,

Carbofuran at 0.5 kg ai/ha applied om 20 and 40 days
aftor planting, over the wator surface incresscd plant hoight
leaf orvea, dry matter, productive tillers, f£illed grains and
yield. In addition upiake and avallable Nt was higher in
trented plots (Balasubramaniyan and Norachan, 1951).

. Sarghgg: _
Hardas gt pl. (1972), Nayeem and Bapat (1976), Sambondan

and ?enugopal (1976) and Nayeem (1979) showed that carbofuran
Iind hormonic effoct on vegotative growth hestening flowsring
and other yleld contributing characters of sorghum in addition

to an effective contzol of shioot f£ir.

At 6.56 kg al/ha disulfoton caused on increase in grain
yield (Thompmon and Harvey, 1980).



Apple (1971) oboerved positive sffect of carbofuran
application on growth end yiold of the crop, appliocd @ 1=8 1b
aifecro at planting.

Zabel gt gl. (1974) found thet soil application of
gamma BIC, phorate and feaitrothion at 0.45, 1.0 and 2 kg
ai/ha rzespectlvely at sowing time resulted in aignifican£ |
inerease in the g@rminaﬁion of geeds and in the yiold of

naiee,

_ Ingreased groath and yield were reported by naynarﬂ

et al. (1975) while investigating the non-insecticidal Influence
' of carbofuran and chlopdame granules applied at sowing © 0.6 to
5eb and 2,2 kg at/ha reapectively.

Lotton

Azinphas zothyl sprayed ot 0.3 kg ai/ha on 14-21 day old
plants increaseﬂ the flower set (Hacokaylo and Scales. 1959)
in cotton aignificant

Brown et 8l. (1962) obtoined a Bignificant 1nereaae in
yield ard boll production of cotton following DDT-tozaphone

applications © 2 and 1,096 a% oguare formation stage,

Soil application of disulfoton znd aldicarb ct 1,75 snd
2.75 kg ai/ha enhoneed plant height and weight, lowmircr area
in cotton (Swamiappan et pl., 1976).



Field teste by Gawand ef al, (197?) in Ezypt revealed
that orgaonoephogphorus compounds dyfonnte, azinphosmethyl and
phoxim increased yield, d=zy welght of scedling, length and
finenesn of the staple while the organochlorine insecticidos
'ohlordeeone, endrin, gavma BHC increased the ptrength and

Jongth and fineness of the ptaple.

Sellammel et al, (1979) obtained sisnificant difference
in plant growth and boli production due o application of
‘ eynthetié pyrethrolds fenvalerate, permothrin, cyperméihmin
at 100 g ai/ho and 10 g ai/ha of decamethrin,

Aldicarb © 1, 2 ard 4 kg 2i/ha as seil treoatmont wos
found 4o have & poaitive effect on the growbth and y;eld bf
moed cotton. Increase in tho height of plants, aumber of
branches, nunber of bolls and yleld of secd cotton was observed
with an increase in dosago of pesticide (Yedav end Mallilk, 1960).

Tobaeco

Enhanced shoot growth end leaf yield of tobacgo grown in
disulfoton or carbofuran treated soil wes atitributed to a
phyolological response of the plante to the inseciiciden
(Ploss et al., 1972).

Puloes
Black pram

According to pareek and Gaus (1570) DDT anplicatien
induced the growth of pulses.



Varma and Pant {1975) observed that & combinotion of
phozate © 1,5 kg ai/hn at sowing and endosulfen 0,073 applied
ag opray at pod formation gave, besides significant protection
fronm pest attack, increzsed ourface area of follago, plant

velght and number of pods, -

Reports (Anon., 1976b) chowed that phorate, solviroex,
okalux and dasanit enhaonced the root longth and wveight of
root and shoot in black gran,

Swaminathan ond Prasad (1976) obacrved sligatly incrcesed
phoot and »oot growth with carbofuran,

Gxeen grom ,
Four doses of diloculfoton l.8. 140y 1.5, 2.0 and 2.5 kg

ai/he applied in coil at the time of powing. proved vory
effoctive in increasing height of plants, number of leaves per
plant, fresh and dry welght of plant, boldness ond yield of
grain (Choudhary, gt gl., 1981), '

Alen (1947) oboorved that the setion of DDT on dean
plants clogely restmbled that of come plant hormoneas, He alao
reported that the effcot of non-haerbicidael concentration of
2, 4-D on tho growth and &ﬂvéiopment of bean plants wero almost
gimlilar to response of beans t@ DD? trentuent i.e. DT mcted
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as & pgrowish promoting substance.  Yield and quality of beon
were increased by direthoate and demeton-mothyl sprayed ©
Ds1, 1.2 and 0.,66% ot floworing (Judenko, 1971).

Horge bean gnd pees
Phorate, phosalone end disulfoton stimleted nodulation

and growth of broad bean and nea besides giving good control
of aphids, whitefly and mites.{Adel-Salam gt al., 1974).

Sagabean
Emision sproy with methomyl and ecarbofuran at midblcoom

resulted in tallcr plants (Vhoeler and Bass, 1971).

Roneficial effsct 6n growth of soyabean was reported for
aystenic lnsectioldes disulfoton, phorate, propoxner and
carbofuran (Foody and Bailey, 19745). They (1974b) alsoo
. rgported thot furrow application of carbofuran, Pfensulfothion
end a 1 : 1 mixture of Lensulfothion and disulfoton at 1.82 1b
a;/hcre at sowing timo increaeedﬁﬁﬁe helght of tﬁe lowest pods

on the sten.,

Coupea .
Visalakshi and Nair (1980) showed that phorate gramiles

applied at the timo of cowing o@zcbwpea incroased the height
and total ™' content of plantsi o

Phorate ard disulfoton at 1.0 and 2 kg ai/ha, cerbofuran
at 0.5 and 1.0 Ip ai/ha were found to inecrsase plant hoight,
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number of branches, weight of choot and root, longth of

tap root, number ond dry welght of nodules and yicld, %he
inprovement in growth was attributed to the comblned effoct
of peét control and stimilatory effect of the insccticidos on
‘plants (Nandakumar, 1981).

Verotables

Bhendd ,

Reishnagwand (1954), Thirimalarao gt al. (1964) and
Uavaneethan (1970) noted a stimmlatory effect on the growth
of i?hendi due to DDT application.

Incréaaed growth and yleld of bhendil due to tho applica~
tion of disysion (Rawat and Sabu. 1973) and phorate granules
(Saibhi et al., 1975 end Imzthyl 1976) were observed,

Vigorous ploant growth, early flowering, increased yields
and higher soluble W, P, Ca and Mg wore obtained from carbo-

furan treatment (Santhalumor et al., 1975).

The influence of different insecticides on the ultimate
yleld of bhendi by thelr imdirect effect on the grovth of the
plont wao reported by Shavma (1979). Aldicarb ond &isulfoton
‘ot 2,0 L ai/ha gave hicher weight with moro mumber of fruito.

Brinial

il e— )
Db7 imduced growth was noted on brinjal by EKrishnaswami
(1954) and Thirumala Roo of oi. (1964), '
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Carbofuran granules at 6 kg ai/ha resulted in large
size ond erenter number of fruits (Hussion and Firule, 1975).
Cytrolane, carboryl, dimethoate and phorate at 1, 1.5, 2.0 kg
ai/hd inecrezsed plant height and the number as well as welght

of fruite (Fumaresan end Dapkavan, 1975).

- Zomato

DI? was the f£izot insecticide reporied to stimlate
grouth of tomato o% o concentration of 0.008% applied 14 daye
after sowing (Chappan and Allen, 1948). '

Reed (1964) observed increased frult sed and yield due o0
dieldrin application,

Hagioy (1965) observed promoted root growth in ‘tomato
peedlings with 1.6 per cent emulsion of aldrin applied 21 doys
cfter sowing.

Zotato

Schultzs (1961) obaerved that phosphate triasine insecticidoe,
gathion ag 0.37% topicalvspray'on rod skinned potatoes increased
viold above the levels that could be attributed to insect and
~disecse control alone and this increase was attridbuted %o a

greater set of tubers.

Frult trees
Studies on the effects of methyldenmcton and dimethoate

on gome physiological processes in apple and plum rovesled
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that those treatmonts increased the growsh of shoots, leaf
surfoce and chlorophyll content and the capacity to reduce water
loss (Prints, 1968).

|e2 Persistent toxiolity of incecticides to the different pests of
rice
Soaking the roots of rice seedlings for 12-24 hours in
1000 ppm solutlion of carbofuran gave effective protection ageingt
vhorl maggot Hydreliie sop. and BPH H. lugens (stal}, for 15 to
20 days after planting and Nepholettix vivesceng 40-50 dayo
(Anon., 1971);

Thontadaraya and Prabhucwany  (1971) reported that phorate
at 1,0 and 2 1b al/acre porsisted in rice plants for about
30 daye efter application of inseéticide.

Cazbofuran at 1.0 and 2.0 kz al/ba gave 75-10050 kill of
ndulte of Hephotettix wiresaens 3 days aftor application lilke
the othér insccticides teated but:ramained effeotive for the
longest period of 35 daye (Fulehroshtbe e al., 1971).

Stem borer incidence wne effectively oontrolied up to
20 daye after tranoplanting with corbofuran applied at 0.2 kg
ai/ha in the nursery (Anon., 1973).

Peroistence was high In water, soll and rice plants during
firat 2 days when dlazinon wae opplied at 30 kg/ho  to waker
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surface but declined sharply on 4th day and oxtrenmcly low
by 15th day (Takahsshi and Masui, 1974).

. Naiv

Hagalingama&d gfi_:.’ (1975) found that caterpillaras fad on
leavos collected from 10th day onwmrds aftor trostment with
phorato shoved complete mortelity up to 14 days and by 15th

day lost its effeckivencss.

Carbofuran at 0.5 and { kg aifha applied 30 doys after
pianting in the f£1eld gave maximun k11l of 75-955 of BPH
recpectively during 18t weel and decreased to 50% aftar.two
‘wooks of treatment (iathal et pl., 1976).

Rajukkanmu eb al. (1977) oboorved that phorate at 1.25 kg
ai/ha degrdéed qulckly but carbofuran at the nanse doge peroisied

in soil for more than 60 days.

Roote of rice seedling dipped in rmud slurrles containing
4 18 £+ cayvofuran gave 70 and 50% mortnlity of BPH nymphs when
exposed on plaoata on 14 and 20 daye after treatment respectively
(Reo ond Das, 1977). |

Xomo gt al. (1978) found cortep with high inscoticifial
activity to persist in the seedling up to two woeks aftor

trootment.

Mohandas gt al. (1978) &eporﬁed that water at £ield capacity
level was cornduclve to o high level of insecticide absorption

and for its prolonged versistonce in tho crop.
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Carbofuran at 0.5 kg ai/ha in acidie rice poils
disnipated o undotecteble levele within 21 doys after
application but when applied within geven dayo s;ftez: applice-
tion of 1limo, considerable amount of imsecticlde persloted

d Rajaram
gvon after three wecks (Hajagor;al ‘e &i._ for

Reqo kKkanno aned Sreernmaly
Peroistonce of cuorbofuran (Rajukkannu, 1978 andﬁ 08t )

and mophosfolan (Saivaraj gt al., 1978) were more in field
capacity levol than in floodéd conditions,

Theo upteke and peisia%ence of carbofuran was highor than
phorate when applicd at 1.25 kg ai/he with half life valuo in
plonts as 2527 daye and 13 doys reospectively (Rajuklkenu gt al.,
1979). |

d venu al,
Saivaraj ‘et i, (1979) reported tust mephosfolan applied
at 0.75 kg e.i/ha persisted for F0-40 days under £looded

conditions,

Root zone applicaiion of carbofuran showed increased
" persistence than in raddy water broadenct application (Rajuldkapu
gt al., 1980).

Roshiya gi_.; al. (1980) dotermined persistence and recidual
toxiclty of some gramular insecticldes by applying them @
{ ke al/he on standing water of fhe potted plents and found
that carbofuran and isofenphos persisted for a longer period
of tine.
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A&aﬁg the greamular forrmlations tested MIPC (Iipein)
gave 100% morsality of BPFH up to 25 daye after lngecticide
application, Carbofuran recultod in 100 per cent mortality
only up to 6 daye while with monocrotophos mortality of BEH
decrcanged gradually from 3zd day after application (Vonkataswamy
and Ealodo, 1980).-

1.3' Residuos of inssccticidos annlied in vaddy field cccurrine in

Mmm

grains at the time of havvest

Application of phorate at 2,0, 1,0 and 0,5 1b/acre in
paddy ficlds at 50 to 60 days after planting coused residues
of 4,0, 6.5 and 9.5 ppn respectively (Anon., 1971).

Rojukkennu gt nol. (1976) reported thet phorato at
1.25 kg ai/ha applied to rice at 15 and 45 deys afbor planting
left rosidues of 0,07 and 0,08 ppm rospectively in hulled
graine, up to 0,15 ppm in straw and there was no dotcoctable
residue in bran. Vhile soll applicatlon of carbofuran at the
Géma dose resulied in 0,03 0 0,06 pym of rosidues in grain

it was not detectable in sirmw at harvest.

Carbofuren ot 1.0 kg al/ha applied twice showed 0.11 ppm
regiduss in »ice grain and the values were bolow the LPA
tolerance limit up to five rounda of application (Anon., 1977).
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Rajukimnnu ¢t al. (1977) found that @oll application of
corbofurcn and phorate © 1.25 kg ai/ha undor flooded conditions
in paddy flelds showed 0.057 and 0,192 ppm residues in hulled

| grain and atraﬁ respectively. ‘

Saivara)] and Venugopal (1977) reported that carbofuian at
0.75 and 1.0 kg ai/ha applicd twice and thrice at 20 deys
interval comrencing from 15 or 20 DAP loft a rcsidue of 0,04 and
Oe14 %0 0.18 ppm 4n grain ond bran respectively for two rounds
vhile for thres rounds of application the residual levels were
Oe1 t0 D.15 for grairn and 0.18 to 0.75 for dbran, Ilephosfolon
.at the soame doges for two applications showéﬁ-residues of 0.1 to
0.2 ppm in grain and 0,12 t0 0,17 ppm in dran., DBut when applied
thrice the residues amounted 0 0.2 10 0.48 and 0.08 to 0,18 in

grain and bran respectively.

Residue level of carbofuran in peddy grain ond strawggéglz
0.66 end 0.21 ppm regpectlively ﬁhen applied at 1.25 kg ai/ha
20 days after transplanting while the residuves of phorate atfthe
cane dooe were 0,08 in grain and 0.15 ppm in straw (Rajultenmu
and Krishnamcorthy, 1979).

Vigalakohi et al, (1979) observed that carbofuran 0.5 kg
al/ho applied at boot leaf otage left non-detectablo levels of
the tozicant in grain ard 0,35 t0 0.47 ppm in strav and it wes
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0462 10 0.81 ard 1.0 to 1.44 ppm respectivoly for 1 kg al/ha.
For phoratc at 1.25 kg si/ha the rosidues were 0.24 to 0.34
in grain ovd strav but at 2.5 kg ai/he the reeidues increased
+0 0,38 to 0.65 end 0,85 to 1,1 ppm respectively.
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MATERIALS ARD IBETHODS

Tield and pot trimles were condncted at the College of
Agricaliure, Velloyani, to detarmine the phytotonlc effect
o? four insecticliden, carbommﬁ, phorate, monocrotophos
‘and quinslphos on a chord dvration rice variety 'Trivenit
during 1981-82, | -

2,1 Field trial to determine the phviotonic effect of imseoticides

2.1.1 Raicing the crop: IThe arca selocted was with facllities for
condrclled irrisation and drainzge,

The cultivation practices recormended for short durntion
.o varleties in tho Package of Praciicaes of the Korala
Agricultural Univeroity (1982) were followed excluding plant

protection monsures.

Fursery plots of£ 1.2 x 1.2 » with 20 cm bunde and with
soparate irrigation and dminage chonnels were prepared.

The sprouted secds were sowm.

. In the min field, plots of 3.6 * 3.5 n were 1nid end
tho plots in a block wore separated wlth bunde 30 cm wide and
the blocks vere sepcrated with bunde of T0 cm width.
Rondomiaed bloek demign wae adopted for the ley oub and
cach treatment was repllented thrice. Twanty c;ne day ¢id
noedlings were tmnsplantod in the moin 21eld with three
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geedlings per hill md in lines with a smeing of 15 x 10 om.
Aftor $ranoplanting conbrolled drripgotion ead drpinmnge were

done o and vhen remived.

2.1.2 Trontment TFollowing treoatmonto were glven in the fthree

experiments 1aid out coparately.

(a) Treectmont in nursery 15 doys efter sowlne only (DA3)

Carbofrran 0.5 ond 4.0 kg oail/ha
Phorote 1.25 end 10.0 vy
Honocrotorhes 0.25 and 2.0 e
Guinnlphos 0.25 cnd 2.0 ’e
Control Ho treatrent

(b) Treatrent in moip field 21 days afier nlontine only (DAP)

Carbofuran 0.5 and 1.0 kzai/ha
Phorate 1.25 and 2.5 '
Honocmotophos 025 and 2.0 '9
Quinalnhog 0,25 and 2.0 ;.
Contxol Fo treatment

(e¢) Zrenitments in nursery 15 days nficr soulng (DAS) and

danting (DAP

In maln field 21 doy after

Carbofuran 0.5 and 0.5 kgei/ha
R 005 oand 1.0 ’e
' 4.0 ond 0.5 'Y

' 4.0 and 1;0 'Y



Fhorate 125 and. 1,25 kg al/ha
.s 1025 and 2.5 ’e
Y 10,0 and . 1.25 P
- 10,0 and 2.5 '

¥onocrotophos 0.25 and 0,25 kg al/he

’s 0,25 and 2.0 s
o i 2,0 and 0.25 .
v 2.0 and 2.0 4,
Quiraliphos 0.25 and 0425 o,
v 0,25 and 2.0 'Y
e | 2,0 and 0,25 .
v 2,0 wnd 2,0 '

Control Ho treatment

Prioxr to the inpecticidal application tho plots were
conpletely drained out emd wore agin irrigated two dnys
aftecr tho treatment. The gramilar insectlcides were mixed
vith equel welght of dry sand for uniforn distribution.
Spraying was done with a pneumatic lnapsack oprayer uaing
500 1 gf sprey £luld per hectero.

% Assesepent of romlts

4 Xield contributing charactera
() Holsht of plant: Plant height was rocorded at weekly

intervals after the application of insecticldes ond the
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obzservation was contimod up to .the 12 days prior to harvest.
The height regorded wag the messure from the nege of the

atalk 4o the tip of the longest leaf or 4o that of the earhead
whichever was hisher, TFour plants were marked as observationnl
plante in each plot. Helzht of these plente and two other
plaonts chosen ot mrion during each observation wags noted,
From the data menn height per plant was caleulated., -

(b) Ioaf aven index : Teaf areca was recorded at 15 day
intervals after insectieidal application in main ﬁ.eld."" Fo.ﬁf:
sample hills were sclected for each obasrvation. fThe mimum
width (w) and length (1) of all the leaves of the middle

. $3illers in each hill were noted and leaf awvea per tiller was
' worked out wsing the formule, leaf area (RA) =k 21 xz w,
vhere k is an adjustment factor 0.75. Leaf area por hill was
taken ae total leaf area of mlddle tiller x %otal nunber of
tillors. Loaf nrea index (LAL) vag the oum of leaf area of
4 sample hille / area of land covered by four hills.

(¢) Hoot length :  8ix plants from each plot wers uprooted
and the. length of the longest root in sach plant was recordsd

and the.averago was compated,

(d) Iutber of tiillers / eq m : The tillews from obsorvationzl

plante wers countod o 15 day intemls aftor appliecation of

Anseoticides and mlues ner sq o wore comput ted.
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{e) Heleht of ohoot end mool o ‘The choot and Toois were
serarated and dried in an oven et 70-80%C t111 attaining

constart weight. Thio was done in tho ficld experiment

alone 36 and 31 daye efter planting.

{2)  Productive tillems / =a m : imaber of produchive ‘
tillers fron the cbacrvotional plants wore counted befora '
horvest and thoe values por sg m was compuded,

{z) X¥oimht of waniclg : The average weight of panicle vaa
dotormined by dividing the total weight fzom the clump by

s/

the number of tillers.

(h) 1000 seonin wolshd @ Thousond grains wore counted from the
winnowed and cleanad produce from each ploet and were welghed,

Grain vield ¢ The grain harveoted from oach plot wes drled,
cloaned, witnowed and weisched, Trom this, yiedd of groin per

hentare was computed.

Pogt Infestation 1 %he pect count was faken at 20, 28, 38
and 48 daye after piontiag. The various parsceters used for

esgeasing incidence of different peots are givon holow,

(e) Teaf folder {Cnaphelocrecis medinalis Guen.)

The incidence uas ausossed in torms of the number of
iniested leavos, The total nunmbor of leavos (boﬁ{ damaged
and undomagod) vees recorded from @iz randomly ssleoted hllle
and tho porcentage of damsged waa calenlated,
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2.2.1
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(b) Gall fly Orpeolim oryzae (WM) Mani

One sguare netre plot ms randomly fixed in cach

treatmont plot by throving e square netre frame, The numbor
of infested hills, dameged +illers and total numbsr of 4illers
in damaged hill were obsezrved. Then the percentase incldence
vas evaluateé ag nunber of daraged hills in the sample x
number of dameged tillers x 100 / Ho%al number of hills in
the sapple x total number of tillers in infested hills.

(e) Rice bug (Leptocorica acutn)

Incidence was recoxrded by standard net syeeps. Three
180° gwoeps were mde by diagonally crossing the -plot. Hean
of the ovweops was vorked out and the same was rocorded as the

nopulatlion of the pest per plot.

(@) Red spotied car hoad bug (Menida hiotrio)

Kot sweeps were mde foﬁ'recoraing tho bug porulntion.

Hean of the cateh 1n three ovesps ner plot was wrked out.

Datermination of nhytotonic effect of insecticides nrermarad

from technical rmoterlels and those of comrereial formmlations

on rice

Rajaings the crop

HMedium eised flover pots (20 em = 18 em) were filled
with 80il collected from rice flelds emd 21 day old scedlinge



wvere planted € 3 seedlinzs por pot, For the fizst exporiment
gprouted seeds were gown and the plants were leter thinned
%o retain three numbors per pot. Adequate number of yota for

treatnents each with three replicutions were ralsed.

2.2.2 Treatment 1 The treatmonts given in the field eiperiment
wore given in tho potted plonts alse. The emulslons prepared
fronm emuléion coneentrates and those prepared from technical
grndes o? fhe inaee?iaidea, ualng benzene a8 solvent end

. teiton 100x as emioirier, were sprayed on the plants using
an atonliser., Uniforn quanitity was sprayed in all tzcatnenio.
The required quantities of grangles were mixed with dry sand
and uniformly distributed in the pots.

2.2,3 Apsessment of wemulis @ Assesument of the growth and v“eld
phrameteﬂs was done as deccribed under fleld trial.

2,3 Determ&ﬂation of rernistond roxicity of di fferent insecticides
Thils was doma using third iastar nynphs of brown plant

heppen, Nilénarvata naenns (Stol) as test insect.

2¢3.1 PEalslne the crop : The erop vas mised in pots ac described
-enrlier. Adeguote number of plants for all streztments each

with three replications wore meiniained.

2e3.2 Ifroatwent : Treatments were given as mentloned under
: 2l1 .2 (b)t
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2743 Ixvosurec of test inogets : Fifteon numbers of third instar

nymphe of Nilarmarvats luzmens collected with an aépiratar

from a culture meintained in the lahoratory were confined to
the oten portlions of the treated plants after removiﬁg the
leaves and covoring the same with @ chirmey. The open end
of the chimney wag covered with muslin cloth. Insoc4s were
thus released at the end of 1, 2, 3, 5 and 7 daye after
application of incectlcidaa, The nmortality was recorded
24 hours after the exposure, treating the morbid ones also

as doead,.

2.304 Assessment of versiatent torxicity
The peroistent toxicity of the insecticldes +o

H. lucens was calculated in tewms of PR indices following
the methods of Pradhan (1967) where P is the period up to
which the toxiocity pereiated end T 48 the average toxicity
i.0. the oun of percentages of mortality / murbor of obscrvnw

tions.

2,4 ZDotimation of regidues of insceticldes in noddy crains

at hoarvent

2.4.1 Corbofuran
_ Carbofuran residue in paddy grains was estimted by
coloximetric procedure described by Gupta and Dewan (1973),



Aeid hydrolvais followed by solvent extraction
The principle of this method 1s to conver® conjugated

forms of carbofuvan in grain sample into glucoside faorm

using hot acid digc«:stion;

Twenty five graumes each o:f grain sacples were taken
in 500 ml conical flacks and 250 ml of 0.25 iI hydrochlorlc
neild was added (Cook gt 21., 1969). Ussi;'zg air condenser
tﬁese ﬁera refloxed on water ba.;!;h for an hour, The contents
wore then £iltered through glas:sé wool over cotton and using
hot 0.25 ¥ HCL, tho volumo was made up 0 250 ml.

The kydrochloric acid extract vas then transferred to
500 nl separating funnel, TFlfty =l of dichloromethane and
piz drops of 4% sodium louryl sulphate wore added +o tho
extract, shake-n well for $wo minutes end then allowed to
gtand £or gone tive. The dichlorounsthane layer was drown
out and filteraed through anhydrous sodlium sulphnte so as to
renove the water content if any, This procedure wae repeated
thrice for cach sample and the filtered extract van made
up 50 100 ml end stored in refrigerator.

Acetonitrile-hydrocarbon pnrbtltion technigue
'The method descrlbed by Jones and Riddick (1952) was

used for the ramoval of fatty zziteriala fronm the extract

preparcd above.
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The extract fron cach sample (100 ml) was concentrated
in & Xudorna Banich Ivaporator. To thig 50 ml acesonitrile
wao added and cvaporation eontinued, Then the soluition wao
trensglerred quantitatively into a 250 ml separntinge fumnel
gnd emtracted twice with 30 nl each of hezano satureted with
acotonitrile. Discarding the hexane loyers, the acetonitrile
portion was concentratod o about five ml and egain talen
in 250 nl separating fumnel., To this 100 pl, 0.25 I
hydeochloric acld was added and thilo agueous phage eztracted
thrice with 50, 25 ond 25 nl each of dichloromethanc. These
dichlorormathane layors were possed throuch anﬁydrous sodiunm

sulphnte ond volume made wp to 100 ml.

Sloan-un

Tuenty nl aliguot of the dichlomrmothane extract wao
tokzen in a8 teot tgbe, shaken well with ectlvated cimroorl and
filtered through Vhatman No. 1 filter paper. = Using & manifold
“dry eir evaporator, 10 ml of tho filtrate was evaporated 4o
drynees. Thizdy rl pethanol wne wed % rimse the aides of
the teot tabe ond seven ml freshly prepared coagulating
polution was added o it. The comtent wes zallowed to otand
for 10 minutes with occasional shaling emd finally flltered
througn Whatoan Ho. 42 filber paper,
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Boterminntion of residue

The € 1ltrate was further processed by pipotting
fivo ml samples each into a 25 ml atoppered tesk tubop and
were placed in ice bath kept below 4°C. Two ml of 1.5 ¥
mothanollc XOH was added to the soluflon, mixed wsell and
then allowed to otarnd for fivo minutes, One nl of cold. .
chromogenle reagent (prepored by miring thorcughly 26 mi
of cold ethyl cieohol and 2 ml of glaclel acetle acid with
25 ng of p-nitrobenzene diasonium fiuworohorate Tor two
minutes and filtered through Vhatman Yo, 1 2£ilter poper)
vas added, well shakon cnd placed in the iee bath for $wo
ninmatos. Thon the colour was read at 550 m /u wava length

in a Spectronie<20 epac‘mopho%n}‘eter.

Caleulation of the repidue
The quantity of the irgectlcide residus in thé exbract
was calenlated by refering to the rogression equotion worked
out for difforent concentrzotions of carbofuran, agoinsh
- tholr optlcesl denbitien ¥ = 0,0929% ~ 0.0452.

4«2 Fhorateo, MVonogrotophos and Ouimnlvhog
The reglduzos of these 0 P compounds were estimated by

following the procedure of Getz and Watts (1064).

Twenty five gram ezch of g:f:ain samples voere ground end
taken in a 250 ml flask excepbing quiralphos were gralng
aﬁ soch were taken. To this 40 ml of chloroform was added cnd
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placed in o shaker for 30 minutes and filtered through
avhydrous sodium suiphote. The extraciion procedure wag
repoated thrice each with 25 ml lots of chlozm form. These

gxtracts wore combined and concantrated to almost dryneos.

Gleanéug

| Pwentyfive ol chlomeforn was used 4o rinse the fubes
ond thon pagsed throuzh & two o column containing four cm ‘
layer of enhydrous sodium sulphate and five gram adesorbant |
mizture. over cotton. The aliquot was collected in 100 md
roagont bottlea. The clemn-up was continued thrice each
wwith 25 nl chloroform and finally the aliguot was made up
t0 100 ml and stored in the refrigerator.

Batimation of reniduen
To 25 ml aliguot each taken in 319 test tubes a drop of
propylene glycol was added mmd concentrated in Xudorng Danisgh

evaporatoz.

To the concentrated aliguot 0.4 »l each of benzyl
pyridine and cyclohexylemine solutions were ndded ond the
tubes wero placed in oil both Por three minmutes at 180°¢C
fitted with air condenser., The tubes were then cooled in an
dce bath for one minute; three Ml ethyl acetate veo added
to each tube oand the colour was rasd at 540 m in a

Spcotronie-20 snectrophotometer.
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Calculations were done as menitloned earlier. Repgression
eguationns worked out were, for phorate ¥y = 0.156z = 0,0402,
for monocrotophos 7 = 0,0305% ~ 0.0091 and for quinalphos
¥y = 0.00x + 4.0907.

2.443 Bio apoay of inscotiecide rosidueg in arains
The residugs of all the four inseciicldes were esiimnted

biologleally ueing ona dey old adulto of Drogophile melenosmstoms
The eoxtracts for colorimetmic aosay vere used for bio assay
algo. One vl each of the extract wvas taken in rimicss bio

eosay tubes (20 cm x 2.5 cm) énd theoy were gently rototed

0 ppreed the solution on the inner surface to get an uniforn
deposit. The test inscets were released into the tubeg and

opt at 27 < 1%, ohe nortality was noted after 24 hours and
was corrected for control mcrtal‘._l.ty uelng Abbot's Loyrmls,

The deta were sibjected to Probit analysis uming thoe nothod

of Finney (1964) and the recression oquatlons worked out

go follows :

carbofuran ¥ = 0,00075% + 4.2491
phorzate ¥ = 0.00697z + 3.6629
nonocrotophos ¥ = 0.0096x + 3.8947
quinalphos v o= 1,633+ 1774

The wesiduce in the cample oxtrcts were determined from the

regresslon equations based on moritality of the dest insect,
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RESULTS

Bffent of troating dllferent arowth otaceos of rice nlants

with various ingectleddes on the viagld

The vield date velating +0 the various oxporimente are
prepeonted in Table 1, Appendix 1 ond Fig, 1. All the trentments
excopt monocrotophos 2.0 kg 2i/aa and quinalphos 2.0 kz ai/faa
pave yleld significantly hizher than that of control, wvhen
epplicd at 15 days efter sowing, In the field trial using
commercial formulntions tho maxisun yield was obtained in plois
treated with carbofuran @ 0.5 and 4.0 kg ai/he, the diffoerence
between the two doseg being statistically insignificznt. The
yields in those plots wore 147.2 cnd 142.4 per cent of the
yield in control. The two doses of phorate also gave high
ylelds of 1355.7 and 132.7 por cont of the yield in control,
the differenoa betweonn the yiclde of these plots being insignle-
ficant and also on par with the yleld in plots 4treated with
carbofuran @ 4.0 kg ai/ha. The lower doses of gquinelphos and
nonocrotophos were also superior to control vwhile the higher
doses of those insecticldes gave ylelds on par with control
only. In the inltial stages folloving tho application of
highoer doses of monocrotophos and quinnciphos vhe ploats shoved

gynptoms of toxiclity though in later stages they zecovered.

In the pot culbure experiﬁent also the yield in plants
trmoated vith quinalphos and monocrotophes O 2 ke cil/ha was



Table qe Effect of trecating diiferent srowth stages of rice plante with
various ingecticides on the yield of the crop

- Percentage increase in yield over conbtrol when

freated at 45 DAS treated at 21 DAP
Treatmonts
In potted plaonts In field In potted plants In £icld
4 B B : A B B

Carbofuran 0.5 kg al/ha 135.89 157.88 14720 14550 139.70 119.60

99 *%.0 ”” 122.58 124481 14240 169,60 170,80 142,20
Fhorate 1.25 - 119.5% 12045 132,70 1435410 120650 15270
29 *10.0 'y 128456 15055 155670 168,90 15330 15440
Ronocxotophos 025 ’s 123 4Gl 12597 = 122.00 120,20 = 121.40 '122.20
- 2.0 - 1022 © 108458 - 105.30 170.30 °  141.70 13130
Guinalphos Oe25 sy 122.84% 12458 122.60 156.20 132.80 128.00
23 240 v 112.78 107.78 108.50 140,70 144450 130.70
Control 102,00 400,00 10000 100,00 100400 10000
Cele 1554 1531 11.26 49.G3 35.58 1749
DAS : Days after sowing DAP s Days after planting
A : Formulated from technical grades B : Commereial formulations

At 21 DAP carbofuron and phorate were applied at 1 and 2.5 kg ai/ha
respectively



Fig. 1. Effect of trecating different growth otages of
rioco plante with varlouo insseciiciden on the
vield of the crop

A - Preatment in nursorv only B - Treatoont in moin f£icld
HE §A§§ oniy (21 DAP)

ke ad/hn ke a:l&!a.
1 Carbhofuran 0.5 1 Carbofuran 0.5
2 'Y 4&0 2 'Y 1 o0
3  Phorato 1.25 3 Thorote 1.25
4 [ ] ’ 1 O '0 4 '] . 2. 5
2 Hopocrotorhos 0 25 g lonocrotorhos g.éﬁ
[ 2 J L B L
7 Quinalphos 0 25 7 Quinalphos 0.25
8 Ty 00 8 [N ) 2 -O
¢ ~ Treatmont in muraery (15 DAZ) ond minfield (21 DAP) with
4  Carbofuran 0.5 kg al/he and O. 5 kg ai/ha respectively
2 [ B ) 005 re 1 L & | 2]
3 re 4.0 ye 0-5 2 ')
4 29 40 sy 1.0 T '
5 Phoxate 125 'y 1.25 ’e ’s
6 te 1.25 * 2.5 (] T
7 [N ) 10 -0 'R ] 1 '] 25 9 LB J
8 10.0 t ) 2e5 (X s
9 I‘Ionocrotophas 0.25 ss 0.25 * ’s
10 Y 0.25 Y 240 t [ 2]
1 ’e 2.0 e 0.25 ’e ’e
12 " 2.0 »? 2.0 (X v
1'5 Quimlphos 0.25 Py 0.25 ’ 'Y
14 ’» 0.25 ¥ 20 rs ??
}g 29 240. ’o 0.25 ’y ’e

sy 2,0 re 240 e re
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on par with that of control. The planto treated with phornte
1.25 kg ai/na yielded higher than the control plants, The
plante treated with carbofuran commercizl formulation gavel
137.9 .per cent of the yield in control and it was followed by
phorate 10 kg ai/ha, monocrotophos 0,25 kg ai/ha, carbofuran

4.0 kg ai/ha and quinalphos 0.25 kg ai/ha the yield in these
treatments being 130.6, 126, 124,8 and 124.5 per cent of that

of control., The ylelds in the treaimenis were not varying
significantly. The increase in yield observed in plaonte dreated
with ingecticides formilated from technical grades also showed

. the same trend as commercial formilations. Carbofuran 0.5 kg
ai/he wos found to be the best and it was followed Ly phorate

10 kg ai/ha, wonocrotophos 0.25 kg ai(ha, quinalphos 0,25 kg
al/ha and carbofuwan 4.0 kg ei/ha, the yileld in these tresatmente
being in the range of 135.9 to 122.6 per cont of that of control
and there belng no significant difference among the treatments,
Phorate 1.25 kg ai/ha wos superior to control, The higher doses
of monocrotbphos and quinalphos showed slight phytotozie syrmions
and though the yiolds in the treatuents were slighély higher
than that of control they were on par statistically. The effect
of the insecticides Tormulcted from technleal grades and
corresponding doses of commercial formulations did not vany
significantly.
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Tn the gecond experiment in which the insecticidel
rootment was gliven 21 days afior planting in main field, all
tho treatmonts were fonnd superior to control. Carbofuran
1 kg ai/ha gave the highest yield of 142 per cemt of thnt of
control and it was followed by phorate 2.5 kg ailfha, phorate
0.25 ke ai/pa, monocrotophos 2.0 kg al/ha, quinalphos 2 Ig
ai/he, quinalphos 0.25 kg al/ha, monoccrotophos 0.25 kg al/ha
and carbofuﬁan 0.5 kg ni/ha, the yiocld in the treatments being
1544, 132.7, 131.3, 150.7, 128.0, 122,2 and 119.8 per cent of
that of comtwol, In the pobtted plants in which the commereial
formulations were applied, the increase in yields due to the
. #paatments vwere relmitively highor than those obtained fronm
corregponding treatments in the field, Im pots it ranged
from 170.8 o 12042 per cen’ of that of control while in field
the raungs was 142 to 112.8 per cents The Lormulations propared
from technicel grades and applied on potted plante performed
on por with the commorcial formulations. The forzmiations of
monocrotophos prepared from technical grades ranked top in
yield while in the case of the cormercial formulations of the
pesticide ueed in pot as well as field experimenis yiglded leso

thon carbofuran and phorate.

The effeot of treating nuvrsery at 15 DAS and the main
‘£101d at 24 DAE in d1fferent doge combinations chowvn in Table 2
revealed thot quinalphos © 2.0 and 0,25 Kt mrnery and mein
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Tablec 1 Contd.
Rffect of tresting different growth ctages of
rice plante with verious insectlcides on the
yield of the crop

ecr

Porcentage incremanfE yieia
over control when

Tregtments treated at 15 DAE and ab
2% DAP
in potted plants Ir field

A B B

Carbofuran 005 + b 1’!5 ai/ha 11?-5 11840 83.6
’s 0.5 + e 'Y 1301 1314 13947

'Y BeO + 045 ’e 1579 164 .9 14048

X ] 4-0 + 1.0 [ B -] 14‘1 .3 14‘1 .5 1""3.&'
Phorate 1625 ¢ 1Y ’e 13246 129.8 14343
29 1.25 + 2.5 'Y 107.7 11“’.0 126&9

'y 10,0 + 1425 " 119.3 15248 15C«7

'R 10,0 + 205 9 ‘ 110.2 109.5 13009
Honcerobtophos 025 + GCe25  yy 131.8 15241 140.2
(X 0.25 L 3 2.0 9P 9‘“!’.8 9208 1355.7

’) 240 + Q25 7 12163 12061 14045

X} 2.0 + 260 Py 113 ok 1M4.4 ?9.8
Quinalphos 0625 + 025 45 1096  113.3 102.9
99 0025 + 40 'R 109.? 89.4’ 11500

*0 2.0 + 025 - 98,46 12749 132.,0

'L 2.0 + 2.0 X} 106.6 10?02 9840
Control 100.0 10040 100.0
CeDe 1355 1597 2254

DAS ¢ Days after sowing DAP ¢ Days after planting
A 3 Tormulated from B s Ceommexcinl fommulsations

tochnical grades
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f1eld respectively), quinalphos 0,25 and 2.0 kg aifan,
quiinalphos 0,25 and 0,25 kg al/ha, corbofuran 0.5 and 0.5 kg
al/ha and monocrotophos 0.25 and 2.0 kg ai/he yielded on par
with control., The yields in ell other treatmente were superioxr
$0 control end on par among themselves, the increase over

control being in the range of 126.9 %o 143.4 per cent.

The commercial formulations and formulated techn;cal
grades applied in potted plants did not cause slgnificant
veriations in yleld. All the treatment corbinations of
quinalphos excopt 2.0 and 0.25 gé ai/he (in narsery wnd main
_field), phorate 1,25 and 1.25 kg ei/he as well as 10 and
1.25 kg oi/no, monocrotophos 0,25 and 0,25 kg aifba as well ae
| 2.6 and 0.25 kg aifun gave ylelds on par with that of control.
Quinalphos et 2 and 2 kg ai/ma gave significantly higher
yicld then contzol as @ coumerciel formilatlon while in the
loboratory formilation from techﬁical.grade itucame on par with
control, Carbofuran and phorate applied in higher doses in
nnraerﬁ and lower doses in main fleld gave the highesﬁ yleld,
the difforence between the two levels of insecticidoe treatment
being staﬁiatically inoipgnificant.

Bffect of trqu;ng,;ice.ogg3 with various Ingocticldes on
helzht of the plente

Table 2 gives the dota rolating to the height of plante
observgﬁfin.vnriaus expeximonte and the details of statistical




Tablae 2. Effect of treating dliferent grewth
insecticides on the mean keight (cm)
Flants treated ab
Preatomants 7 DAP
A B G
Carbofuran 0.5 kg ai/ha 45e5 4440 26,0
’e 40 py 3643 #1.0 253
Phorato 125 e 41,0 4140 2447
s 1040 ' 4440 H5 3 2643
lonocrotophos 025 ’s 42,0 40.0 - 2544
' 240 ? 38.3 373 2542
Q\linalphOB 0.25 'Y 58.? {243 23.5
} B ) 2.0 [ ] 56.3 L!‘Ol? 22.7
Control 00,0 5040 25.0
CeDe 5407 5467 134

DAS ¢ Days afber sowing
DAP 3 Days after planbing
NS s Hot significany
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15 DAS and obgerved at

14 DAP 24 DAD 28 DAP
A B C A B c A B c
5540 5543 452 67,0 6647 585  78e7 0 6443
BB3 5247 HDWD 5743 61,0 5448 743 2.0 6342
48.3 47.7 #1.9© 5363 623 573 70.0 70,7 59.3
5007 5340 .9 57,3 68.7 61.8 72,0 73.0 65.9
5660 51s0 447 65,0 63.0 600 P40  T70.3 6246
5203 4740 43.8 6243 6043 S6¢4  72.0 6943 60e3
8903 5440 3548 6247 63.0 57,5 7347 40 637
48,0 35.3 347 58,7 57.3 5645 70,3  71.0  59.8
840  44.0 353 5043 5043 5148 633  63e3 5646
5.48 S5e48 4,82 6e93% G893 NS RS NS I3

A ¢ Insecticides formulated from technical

grades and applied on potted plants
B 3 Comuercial formulations appliod on pottod plants
C s Commercial formulations applied in the field
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snalysis of the dota are given in Appendix 2. The effect of
$reatment in murscory as seon from the mean height of plants

in varlous troatmonto at 7 DAP revealed that in field the

louwer doses of pesticides.were more stimulotory then the

higher doses except in the case of phorate where the neen

~ height in plots twoated vith the insecticide at 10 kg al/hs

| wﬁs'superior t0 thoso treated @”1.25 kg aifha. 'Higher dose of
phorate, both the doses of eorbofuran and monccrotophes resulied
“in taller plents, the difforences among the trentmenits being
insignificant. In plois troated with lower doses of phorate
znd both doses of guinalphos, the plants werc shorter thon
those of control. A% 14 days afier plenting plots treated with
the lover doss of phorate also came on par with the other
effective treatments, the mean holght of plents being in the
ronge 40 to 44.9 cm., Tho height of the guinalphes trented
plan¢s wag lowsr than those of control but they were not
significantly different. A% 21 DﬂP.the plante treated with

the higher dose of phorate and lower deses of othex insectieidas
were taller then those in the rewaining treatments though the
heizht of plents under the different treatuents was not varying
significantly. In treatments the nean heighté of plante ranged
from 54.8 $0 61.5 co against the helght of the contxwol plant
51.8 cm. In the subaequent observaitions the helght of plante
in different treatments was not found varying significently.
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The commerciol formulations tried in pot eulbure
experiments chowed that at 7 DAP plants treated with phorate,
gquinslphos and carbofuran were taller then those in control
while monoorotophos at the two doses retained the plants on
par with control, At 14 DAP guinalphos, which did not give
pirnificent effect on plont height in the £ield experiment
- vetoined e hicher rank in the pot culture experiment; But at
21 DAP phorate 10 kg ai/he, carbofuran 0.5 kg ai/ha, monocroto-
phos 0.25 kg ai/he, quinalphos 0,25 Ig ai/ba and phorate
1.25 kg ai/he were found to give taller plante, the mean
height of plante in these treatments being in the range of
68,7 to 62.3 em and on par, The remaining treatmonts were
also euperlor to control., The mean heigat of plents in pots
treatod with the cormerciel formulations of ineectlicides and
the formmleations propared from technical grades did not vary
olenificantly, the range being 45.5 to 36.3, 56 %o 48 and
67 %0 53 com for technical grades on 7, 14 and 21 DA while
the ranges of heightes for commerciasl formulations were 45.3 to
273, 553 0 47 nnd 68,7 to 57.3 cm respectlvely on the
corvesponding detes. In subsequent observations plants
4reated with the insecticldes ware seen taller than those in
control but the data were not sigﬁificantly varying, A
seen in-the field exporiment the formletions prepared from
technical grades of monoorotophos, carbofuran and phorate also
weée found tc stimulate plant hoight more than quinalphos.
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The second experiment in which the insecticldes were
applied at 21 days after transplanting in tho field (Table 2)
the plant height showed significant veriation at 49 DAP and
%6 DAP, In the first observation at 28 DAP the plant heignt
in control was 58,3 cm while in treated plots it varied from
- 6241 t0 65 en. Bub the variations wore not statistically
aignificant. At 35 DAP mean plant height in control plois
was 66.5 cm while in treated plots it ranged from 68.6 to
| 73.6 cm and the variations were not statistleally significant,
At 42 DAD the control plants recorded a nean helght of T5.1 cm
vhile in treated plote the mean height ranpged from 77.2 o
81.2 cm. Dat thia data aleso did not vary significantly. At
49 DAP the &ata showved significant variations among treatnente.
duinalphos'a% 2 kg ad/he maintained the plent height on per
with control while 2ll other treatments were superlor to control.
Carbofuran 0.5 kg al/ha zove the maxinmum plant height of 90.4 cm
end 4% was followed by phorate 2.5 kg ai/ha, carbofuran 1 kg
ai/he, monoezotophos 0.25 kg ai/ha, phorate 1,25 kg al/ha,
monocrotophos 2.0 kg ai/ha, there being no significant variailon
among the treatmenis, The lower dose of guinalphos wes on yar
with the above treatmonts except cerbofuran 0.5 kg ai/he which
rexzined significantly superior to monocxyotophos. At 56 DAP
alno the plant height In various plote showed significant
differenéee. Tpeatmonts found superior on 49 DAP vetained
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Table 2+ Contde. .

Effoct of treabing differernt growth
on the mean helght (om)

Plante treated at 21 DAP
Treatments 28 DAP 35 DAP
A B C A B C

Carbofuran 0.5 ke al/hn 63,0 64:3 650 67.0 68¢3 7346

., 10 4 6503 G740 64e0 7240 7103 70.8
Phorote 1425 4y B1a3 61,0 62,0 657 G740 G945
. T 285 gy 6440 6543 6446 7040 7047 7048
Ho?ocrotbghos :0.25 . : 6@-3 600 6241 5§¢7 640 7140
.y 20 e 62,0 G246 6240 6Bs3 6747 7040
Guinalphos 0425 (T 5%¢7 6047 6347 6343 Ohed 732
Y 240 0y G2e¢3 6540 6241 6BsD 6Ye3 6BWO
Contirol 5840 5840 5843 627 6247 60D
Colla 15 ‘ BB s N467 4067 B

A ¢ Insecticldes formulated from technical grades
and applied on potted planis

B s Commercinl formulations applied on potted plants
C ¢ Gommercial formulntlons applied in the fiold
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and ohgerved af

42 DAP

49 DAP

%6 DAP

65 DAP

.

B

c

A

P

C

A

B

¢

A

B

70,0
7640

736
7563
71.0
757

7060
7263

6740

Ve
780

75,0
750

73,0
7550

700
750

67.0

&1.2
786

78.9
759
767
7549
82,3
77e2

751

7247
8243

7363
810

757
783

780
7Ge7

7240

7947
817

79.6
81.0

75,0
7840

7543
777

7200

S04
£8.8

8746
88,9

87.8
875
863
851
817

7546
Bhe3

8047
8247

79,6
7343

763
7843
7243

&1.6
84,5

8063
85.0
753
7963

77.0
79.0

723

91.6
89,1

878
89.7
8843
86471
€609
B5e7
8263

£1.0
8540
8le3
833
?9.0
80.0
7760
787
7540

€343
85,0

£1.0
g0

787
803

7840
7947

7540

BeG2. 8462

Hs

1457 457 3496 464 BGH L,08 L.404 &84

DAP ¢ Daye aftor planting
HE 3 Hobt pignificant
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the same supcriority on 56 DAP also., The lower and higher
doses of the pesticides did not induce the plant height with
g8ignificant diffarences.

The eommerclnl formmlntions applled in potted planta
hed caused slgnificant variations in plont heolghts as oboerved
at different periods eftor application. Unlike in fleld ezpori-
nent corbofuran at the higher dose of 1 kg ai/ha produced the
pezimum plent helght in pots though it was on par with the lower
dosa of 0,5 kg al/ha in 2ll the observations. At 35 DAP the
plant helght in pois jreated with carbofuran showed the highest
‘plant height of 71.% em and it waa followed by phorate 2.5 kg
al/ha, quinalphos 2 kg ai/he, carbofuran 0.5 ks ai/ha, monocroto-
phos 2 kg si/ha oud phorate 1.25 kg al/ha, the mean plent height
in those treetnents ronged from 70.7 to 67.0 em and they were
on per, Quinalphos 0.25 kg ai/ha and monocrotophos 0,25 kg
ai/ha were on par with control and also on yar with the lower
dose of phorete., In pots the higher doses of monocrotophos
and quinalphos gave 2 higher stiimulation of plant helght while
in field the lower doses of the toxicant were found more
© gtimulatory. In geﬁeral the two insecticldoes induced lses on
plant helght when compared %o cavbofuran and phorate. In the
two domes tried commercial formulatlons 02 the insécticidea and
the formilotions made from technical grades of the same did nod
induece significant differences in the height of the élants.
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In the third exporiment the plants were treated im
nursory end min fleld at different dose combinatiéne. “he
dats shoued‘(mable 2) thzt the helght of the plants obaerved
at difforent oceasions afier trontment had significont varige
tions in the case of ficld experiment., In all the obscrvatione
. the application of insectlicides at the lower done in nursery
15 DAS and followed by the same dose in the main field at 21 DAP
“gave the maximum plent height, It was followed by the higher
déées in murgery and nain field, lower dope in nursery and
nirher doee in main ficld. The difforent dose combirations of
monocrotophon did not cause gignificant variations in plant
height oboerved at various occaplons., Up to the 42 DAP the
combinations of dissimiiar qﬁsea in nursery and main field
falled o oxert any stimlatory effect on plant height since
the mecan height of plants in those treatmonto wére on pan
witﬁ the corresponding controls."ﬁt 49 DAP plant heigh$ in
all 4reatments excent ﬁbnocrotophos @ 2 and 2 kg 2i/ha and
auinalphos @ 2,0 ond 0.25 kg al/he were significantly higher
than in conitrol ond et 56 DAP the latter treatment alone
romained on par with control. Comparison of the beat dose
" combinations of various insecticldes showed that the insecti-

" cides ineluded in the present ezperiment were equally effective
in inducing plant height. The commercial formmlations azpplied
in pots caused significant veriations in height in the first
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Table 2« Contd.
Bffoct of treating different growth stsges
on the mean height (em) | _
Plante treated at 15 DAS
Treataments 28 DAP 35 DAP

o A B € A B G
Carbofuran Q¢S5 + 0eb kE 61/NA Bled T340 7945 8843 8540 84
'Y} Qa5 4+ 140 " 70:0 7840 7064 78,0 8040 7537

' B0 4 0.9 - 76e0 7640 7346 G440 7803 7645

” 2440 + 1.0 " 7843 800 76.3 82e3 B83.0 8245
Phorate 1.25 ] 1025 09 790 7500 78.4 B3e7 84.3 35&9
Y 1625 + 25 29 756 7540 60a7 7947 823 73.6
'Y 100 + 1-25 ¥ 770 7947 7209 B347 8440 775

2 100 428 4 73¢7 73¢3 7643 B83.0 8343 82,2
HOBGG!O!GG[)EOB 0425 4 0025 'Y ] 750 7ha3 79'1 82.7 B81.0 84,8
1Y) . 0«25 + 240 ’ 6040 7he? 7162 7Bo3 7740 77.7

Yy 2:0 + 0025 T 677 700 71:8& 75e3 75¢3 77.2

29 2:0 * 2,0 o ?5.3’ ‘?2.0 ?5.2 8140 8003 80.9
Qﬂiﬂﬂlphﬂﬂ Qe85 4 0425 'L 750 ?4.0 758 83,7 B1.7 84,0
Y] 025 4 240 'Y 7640 70s0 6942 810 B2,0 7748
I 20 + 0425, - 75e3 750 68¢7 79¢7 800 7363
"y ) 240 4 260 Y] ?2.9 7207 ?709 80.3 81.0 85-6
Control GBe7 GHe7 66U 7642 702 75,4
. G;Do 6455

6a32 Ge32 5e17 NS

HE8

A t Insecticider formulated from tochnieal grodes
e ‘and applied on potted plants

B 3 Commercisl formulstions applied on potted planta
C ¢+ Commerclel formulations applied in the field
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and 24 DAP agnd obscrved at

42 DAP

49 DAP

56 DAP

63 DAP

B

A .

B

c

A

B

1§

A

B

Q

5643
B850
2040
837
853
84,7

897
84,3

84,0
85e3
8440
8440
8540
8%.0

Bk o5

8243

8947
8743
0240
8543

8847
B7.7
913
8640

8547
84,0
B81e3
8440
85,0
8846
8540
B4,0
823

Gt
8744
87.8
9145

BB.7

8347
8446

8840
b
86,0
8566
B8.2

21.0
8449
7847
0«2

82-9:

9345
G2.0
950
82,0

0243
8840
93.0
85.0
9247
910
89.0
1.7

9240
9240
B8e3
87.0

85,0

96,0
9340
9647
94,0

9540
81,0
0840
02,7

213
Me3
8560
20.0
CPW0
S4,0
853
88.0
85;9“

0643
C0W7
chnh

b5
Ol yts

5041
90.8
915
021
9145

G043
839.6

9346
90.8
85.8
9149

85;4

97.0
9540
643
G543
9540
8140

953
04 0

9640
937
503
a7

9143
9340
90,7
897
8703

3847
857
9847
96.0

S8.3
2347
9700%
95.0
9440
9363

900
9340
9247
47
9143
900

B7e3

G740
90.7
Si.8
On.7

04,8
90,4
.2
9146

9247
1.0
0.4
9.0
0246
910
8541
0241

8544

98,0
057
970
967

9547
0243
GG.0
95.0

G7.0
e
S0.7
95.0

917
0443
9140

9%.0
957
99.0
9643

G7.0
94,0
Q77
9 e3
G5e3
94,0
9347
933

93,0
9540
90,0

89466 9140

87,6

87.6

18

RS .

5401

RS

RS -

847 NS

[

DAB
DAP

t Doys after cowing

2 Days aftier planting
NS 1 Not signiflcant

3,43 6435 6433 -



49

obgervation made on 28 DAP only. Carbofuran applie& in

mirgory and main £1eld at 0.5 and 1 kg ei/ha, phorate @ 10 and
2.5 kg ai/ha, monocrotophos at 0.25 and 0,25 kg aitha, 2 end
0,25 kg ai/ha and 2 and 2 kg ai/he, quinalphos at 0,25 and

0.25 kg at/ue and @ 2.0 and 2.0 kg ai/ha weze on mar with
control with reference to the mean plant heighis oboorved,
Between the corresponding doses of sach insecticide used ae
commercial formlation ehd as maberial formleted from 4echaleal
grades ﬁp slgnificant differences could be observed with
roforence to their effect on plant height obsorved at diffcront
intervals after treatment. Belght of plavts obasrved In varlous
treatmonts in pot culiure ezperiments ot 35, 42, 49 and 56 DAP
did not show significant variations cmong the treatmento.

~ The effect of itresting ricererog at_various growth shtages

. ¥ith_various inecoticides _on theo leaf area indices

The data ralating to this character are presented in
Table 3 end rosults of simtistical anzlysie are presented in
Appendix 3. The application of the incecticides in the nursery
g% 15 DAS did not induce sigrnificant veriatioms in the leaf
arxea of the crop in tho ﬁain Pfleld aps obsorved at intervale of
8, 235, 38 and 3 days efter planiing., In the pot culvurs
exporiment the leaf arca indices showed significent variastions

. 4u the %reatmeonte at 38 cnd 53 days aftor planting, At 38 DAP
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Table 3, Effect of tresting different growth stoges
on the leaf area index (ILAI)
Flants treatad

Trantmonts 8 DAP “

A B C
Carbofuran 05 kg ai/ha 0.63 0465 2479
3 | %40 T 055 Ou7% 2448
Fhorate 1425 ’ 0.E8. 0,69 - 2eH2
£ 10.0 - " 0074‘ 0078 - 3 .59
Monoorotophos 025 - 0.69 0.62 = 2,98
99 ' 2.0 'Y ) 0.58 0;48 ' 2.82
Q’l.liﬂﬂlphﬂﬁ . Q.25 . * 265 0.77 - 2483
) 2.0 . Y QeG3 056 - 270
Control 0.52 D52 243

CeDs | ic 5 NS

A 8 Inpecticides formulated from tochnical

B $ Commexcisl formulotions epplied oo potted planta

grades and applied on potted plants

C 1 Commercisl formulntions applied in the fleld



of rice plante with various ingocticides

ot 15 DAS and oboerved gt

53 DAP

23 DAP 38 DAP
A B c A B C A B c
0,22 2438 341 3.73 3460 3413 3452 3.87  3.07
176 2,06 3055 3.08 3.2 2,66 3a32  3.55 2438
2,08 247 312 2449 2486 . 2,59 3.01 3,53 2.50
2,783 2,98 3,38 3,46  3.60  3e1h 420 513 2,77
2,95  Belt  3e82 3435 47 3420 3465 3472 3426
0,58 2.85 5438 Gedlh  0B.05 3,000 3.43 3418 2413
2,34 2415  3.456 254 2080 . 3,22 4402 487 3427
2,47 1492 3443 2411 2,58 2.78 2,56 2,78 2430
1487 1487 3411 2,21 2021 2475 3413 3.15 2,07
us NS WS 0,22 0,22 I8 0,84 I3

O 94

DAS ¢ Days aftor sowing

DAP ¢ Days efter planting

NS &t ot significant



the leafl area index in plants treated with monoerotophos at the
two doses were coming top, the differcnces betwoen fhem being
incigpificant, I% was followed by carbofuran 0.5 kg ai/ha,
phorate 10.0 kg ai/ha and carbofuran 4.0 kg ai/hn, the dif-
forences among the treatmonts bveing insignificant. The Hwo
levels of quinelphos and the lowgr level of phorato were
elgnificantly inferior to tho other treatmente though they ﬁere
guperior to control. At 53 DAP the relative ranking of the
pesticides on the hasis of the TLAI wes in the following
descending order quinalphos 0,25 kg ei/hn, phorate 10 kg al/ha,
carbofuran 0.5 kg ai/ha, carbofuran 4,0 kg ai/ha, phorate
1.25 kg ai/ha, monocrotophos 0.25 kg ai/hn, The.p&anta treated
with commercial formulations and laboratory formilnted technical
materiqls did not show any significant differonces in TAY. The
leaf aren indices of plots treated with various insecticides

at 29 DAP? aleo failed to.show statistically significant varia-
| tionas. In pot culture experiment the commercisl formlations
caused significant variations at 36 end 51 DAP, In the first
observation highest LAI was seen in plote treated with monooroto-
phos 2.0 kg ai/ha and it wag followed in the descending order by
carbofuran 1.0 kg ai/ha, monoccrotophos 0.25 ke al/he, carbofuran
0.5 g al/ha, phorate 2,5 kg ai/ha and quinalphos 2,0 kz ai/ha.
In the second observation the highest LAI was in plots treated
with quinaléhoa 240 kg ai/ha and it was followed by monocrotophos



Tabla 3.

Contda

Eifecet of treeting different grewth stoges of ricg plants
with various 1nsectlclaes on the leaof sarea index (LAIL) of ‘the crop

" Plants 4repted ab 29 DAP and obgerved ab

Treatmente 36 DAP 51 DAP
A B G A B c
Carbofuran 0.5 kg aisha 301 e08 304 2.32 2.89 - -2.55
'Y 1.0 ” 559 126 563 2e36 505 378
Fhorate 1.25 os 3.06 %38 349 191 270 2470
8 245 21 3026. Fe56 2a77 TeS3 2488 Je22
Lonocrotophos 0625 29 2,68 294 297 192 5013 2.85
s g 20 - 3428 RS9 3718 2692 3602 2,07
Guinalohos 0«25 Y Z.18 2499 %13 2.05 248 2.95
’? 240 - R4y | 5455 367 2439 He13 3,05
Countrol 289 2«85 b % V4 179 179 2681
CoDls 0.65 Ce58 jpie] 0«50 Ca56 N8
DAP ¢ Da&s aiter planting NS ¢ Not sigolficant
A ¢ Insecticidos formulated from technical grades and applied
on potted plants .
B ¢ Ccmmercial Iformulations applied on pottad plants
G 3 Commerxrciol formulations appliced in the field
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0.25 kg ai/ha, carbofuran 1,0 kg al/ha, monocrotophos 2.0 kg
al/ha, carbofuren 0.5 kg al/ha, phorate 2.5 and 1.25 kg al/ha
" and quinalphos 0.25 kg aifha,

Data releting to the applicntion of insectlcldes in
various dose combinations are procented im Table 3 and
Appendixz 3. In the £iold trial the loaf area indlces in
various treatments did not vary significently. But the date
- pelating to the commcreisl formulations of pestlcldes in
potted plants varied significently in the obsezvations taken
at %6 and S5t DAY, At 36 DAP the LAI was least in the treatment
of. carbofuran 0,5 kg ai/ha in nursery followed by 1 kz ai/he
in main field. The LAI in other dose combinations of carbofuran
. 4id not show significant varlations, 3But the highest index
wap in pots treated with carbofuran © 4 kg ai/ha followed by
0.5 kg oi/ha. At 51 DAP also the highest LAI was In 4.0 and
0.5 kg al/ha and 1% was followed by 4.0 and 1 kg ai/ha, 0.5 and
" 1.0 kg al/ha and 0.5 and 0,5 kg ai/ha, the laat three belng on
-par. Various combinations of doses of phorate did not cauge
slgnificant variations in TAI of plants at 36 . and 51 days aftor
planting. The combination of lowest doses of 0425 and 0.25 kg
al/he of monocrotophos nlone coused a LAT higher than that of
control plents at 36 and 51 DAP, The leaf area indexz in pots

treated with verious dose combinations of guinelphos were



Table 3.

Contd.

Effect of treating different growth stages of rice plants

with verious imsecticides on the leaf area index (TAI) of the crop

Plantg troated at 15 DAS and 21 DAP
and obgserved ab

Treatments %6 DAD 51 DAD
A B C A B C
Carbofuran 0.5 4+ 0.5 kg ai/ha S5 6«50 3.96 4,70 5416 351
Y ) 05 ¢+ 1.0 ») 382 54986 L4435 3.07 5420 3.9
e 4.0 4+ 0.5 s 4466  7elt3 5416 L4428 6.70  3.98
- L0 + 1.0 - 6493 6497 5439 570 5,50 3.81
Phorate 125 + 125 09 619 6424 425 Go84 4480 3.67
0e Te25 + 245 ’9 S04 6420 3.87 5«50 4472 3,20
29 10,0 + 1e25 »s 525 6.48 5499 5.70 4,85 5450
s 100 4+ 2.5 29 597 B4+ 377 £403 4a70 3455
Itfonocrotophos 0425 + 0425 29 588 4,82 5.29 522 4,50 4,09
Y 025 4+ 2.0 ’s L.88 Bb5 F.92 4453 2e02 S¢S0
- 2.0 + 0425 29 5.02 564 4,01 B87  3.32 3.48
- 2.0 + 20 s L7666 4.22 4,19 3473 3636 2454
Guinalphos 025 + Ge25 9y $e82 552 5478 .70 4472  L.66
- 0e25 + 2.0 - %4420 Salt2 4,07 3433 4430 557
P 2:0 + 0a2H P PRy 560 4,17 3.52 4,43 357
s9 2¢0 + 2.0 - 4.0 5.00 &.?5 5,55 4,05 3473
Control 5662 3402 3455 2,29 2,29  3.30
CaDe 1.09 .03 _ _HS 1,02 1,02 _Ud
DAS : Days aiter sowing. DAP ¢ Deys ofter plapting. NS 3 Not pigniflcant

A
B
C

LK LB L]

Inseebicides formulated from technlcal grades and applicd on potted plants.
Conrercial formulations applied on potted plants.
Coomercial formlations appliced in the ficlde.

o
™
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significantly higher than that of control at 36 end 51 DAP
and they wore on par omong themsolves., The LAIL in pots
treated with most of the combinatione of doses of commercial
formulations of pesticldes did not vary significantly Lrom
the corresponding doses of the insecticides formlated in the
leboratory ueing technleal grades of the toxicant. IHowever,
LAI was highest in carbofuran 4.0 and 1.0 kg ai/ha (technical
grodes) both at %6 and 51 DAP, TPhorate at 21l combinations
caused significant difference at 36 DAP while the wvariatlon
vas not much at 51 DAP, A3l the combinations of doses of
monocrotophos at 36 DAP end oxcept 2.0 and 2.0/ "51 pap

reculted in grentor leaf avea index, DAI in pots treated with
| technical grades of quinsiphos did not very signiflecantly. .

Effect of treatments on the shoot end rwoot weilghts of rige

Data pslating to this are presented in Table 4 and

© Appendiz 4. VWhen nursery elone was treated with insocticidesn

in field the highest shoot weisht wase seen in plots treated
with‘monbcrotophos 0.25 kg ai/ha at 36 DAP which was aleo on

par with the same insccticide at 2.0 kg ai/hs. The latter

was on par ?ith control, Qther treatments weré inferior to
cbntrol. Shoot welght at 51 DAP showed thet oll trentmenis
 were giving highor shoot weight then control. Phorate 10,0 kg
ed/hn gave the maximum shoot welght followed by carbofuran 0.5 kg
al/ha, The latter was on por ulth the remaining treoatmonts.



Pabla 4.

Effect of tresting diffeorent growth stegos of rice plonts
with commercisl formmlaticns of various insectlciﬂeu, on the
shoot and recot welght of crop

Preated at 15 DAS

Troated at 21 DAP

Sheot weight

Hoot weight

Shoot woight

Hoot welight

Treataonts observed at obaq;ved at oovserved at obaerved at
Z6DAP S1DAFP  3E6DAP 51DAP S0DAT® S1DAP Z6DAP 51DAP
Carbofuran 0.5 kg ai/ba La8D 5478 e84 1.55 4476 029 287 3.06
- *5,0 *9 4,07 5.8 2¢18 1.38 6250 6490 Ze82 4401
Phorate 1.25 29 3483 547 1458 1.38 4477 591 237 2.87
Y *10.0 +p 4480 Be53 2675  1oB2 Del1 6.75 2e73 18
Monocrotophos 0.25 - 5.61 6065 383 1.84 L84 5,22 224 3213
v 240 . 5425 6025 3435 173 5403 6.25 2048 318
Quinalphos 0e25 o, 4.66 6468 2,05 2.08 547G  Be?5. 2643 3400
. 240 .5 8,50 6403 1495 1450 G428 7416 2488 3.08
Control | 4,95 5410 2495 1402 B59  5.70 2.2% 287
CeTa 0.648 1415 0.50 0.3%6 HS 0,935 0.784% N3

* A% 21 DAP carbofuran and phorate were applied at 1.0 and 2.5 kz asi/fha respoctively -
DAS : Days after sowing
08 ¢ Hot significant

DAP @

Daye aitoer planting

28
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Ehe application of pesticiden in the mailn field mlone at
2 DAY almo vesulted in sigmifiocant increase in the shoot welght
of plants in vorious btreatments. [Homoerotophos 0.25 kg ai/ha
and phorate 1.25 kg aifho, monoerotophos 2.0 kg ai/ha and
carbofuran 0,5 kg 2i/ha wers on par with control while the

remaining treatmente were superior to conirol.

The trestment in nursery ond main fiel§ glgo reculted In
slgnificant variations in choot welght. At 36 DAP quinalphos
0.25 and 0,25 kg ai/ha, carbofuran 4.0 and 1.0 kg ai/ha in
nursery ond madin fleld were superior to other combinations of
tho doses of.the inseeticide they being on par also. In the
case of phorate, 10 and 1.25 ke al/he was the best combinatlon
tﬁé remaining dose combinations being on par and Inferior. In
' the oage of monocrotophoo also the higher dose in nursery and
lower dose in the main field was cecn more stimulsting. In the
enae of quinalphos lover doses ln nursery end main ficld or the
higher doge in nursery followed by lower dose in main fleld gave
high choot welght. Talring the best comblnatlons of treatnment
for comparison of the four insectlcides they were found egqually
gffective in stimlating shoot growth of the planis,

The dose combinations of various insecticides found
superior for induc¢ing choot welght were found producing higher
quantities of roots nlso (Table 4).



Table &4+ Contde

Bffect of tresting different growth otages of rice plonts
with comnerciol formulstions of varicus insectiecides, on the
ghoot and root weight of crop

Treated at 15 DAS and 21 DAP

Treatmenta Shoot wt. observed ot  Root wh. obscrved at

' ' 36 DAP 51 DAP | 36 DAP 51 DAP

Carbofuran 05 + 05 k2 aifhn’ T 574 7.68 " 1490 2.59
. 05 + 140 ,s . 6e22 - Qel8 - 2429 - 2479

. 4e0 4+ 045 s Ge27 - 10.E€8 C 2447 5486

- BeD + 10, 8e24 11,67 L 57 8481
Phorate 1425 + 1025 4 6415 Qo7 3,82 4,02
’e 1425 + 2.5 - 5¢09 8427 2,55 . 3492

' T0e0 + 125 sy 7S5 G55 2678 13,05

- 10e0 4+ 25 5y 577 6470 L2499 3414
Honocrotophos 0625 + 0025 . 4, 6.62 . 8.40 . 2425 © Selt2
' 0425 + 2.0 . 4, GoliD . 7403 2446 3403

" 2.0 + 0.25 > 715 10.0% %483 4,21

sy 2.0 + 240 s 5458 7.58 2401 2,56
Guinalphos 0625 + 0425 s Be32 9.61 507 3465
- Qe25 + 240 0 G54 T 7 1.84 2493

R X) 2.0 =« 0e25 3 719 1034 2.88 %09
09 2.0 + 240 s 5e74% 7479 2476 3,43
Control . 5.18 7047 2.16 2467

CeDe 0.979 171 0.685 0.668
DAS :t Deays after sowing DAP : Days after planting
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Effoct of ingecticide anplication on the numbsr of vroductive

killexs

The rosults presented in Table % and Appendiz 5 showed
that the appllcation of pesticldes at aiffereﬁt levels In the
nursery =2lone 4id not cauvse gignificant variations in the
number of productive tillers. Whon applicd 21 DAP the deia
from fleld axperimentvdid not show olgnificent varlationa.

In pot culiure studien 2ll the treatmento wore found'superior

to control and they were 2ll on paz.

The vorioua dose combinations of pesticides applicd in
nursecry and malin field (Table §) showed that the number of
tilleralwera slonificantly varying in the field. The higher
doses of ingectlcides in the nursery folloved by thoiz lover
dosen in the main ficld produced thoe mazlmim number of pree-
ductive tillers in the troatmonts but these were also on par
vith the treatments having the combinations rinimm doges in
the nurgery and main f£ield ezcept in the case of carbofuran,
Iin the case of cnrboiuran, combinations other than the lover
doses in nursery and main field were egually affoctive, The
pot culbure studies in vhich tho commerclnl formuletions were
tried oloo showed the scame trend of relative perxTormance of
dose combinations of various insecticides as geen in f£ield.

No silgnificant variations could be scen bhetween Hhe commercisl



Table 5. Effect of treating different growih stages of rice
plapts with various 1nsecticides on the productive

vlllexs of the crop

Treated at 15 DAS

Treated at 21 DAP

Treatments In potted plants In fie;d In potted plants 1In field
A B B A B B
Carbofuran 0.5 ' kg ai/ha Be7 846 492,0 . 73 73 413.2
e *4,0 2y ‘7.0 743 G51.4 . 840 B0 h24,3
Phorate | 1625 4, 7.7 746 1463.0 5e7 . 7e3 390.8
’o *10.0 v 83 8e3 R&3.5 " 7.6 | 8.0 407.6
Honocrotophos  0u25 5, . BaD 747 183.8 70 7.0 357.3
sy 2.0 - 77 7.3 8644 766 Te7 413.2
Quinalphos 025 47 746 4764 7.3 7.0 36845
' 2.0 . " 7240 7.0 VTR 77 73 3747
Contzol 6e3 6.3 44840 503 543 37947
CeDe . H8 NS HS 1425 1425 NS

A ¢t TFormuloted igbm technical grades
B s Commercial formulstions

* At 21 DAP carbofuran and

raegpgctivelye.

DAS ¢ Days after scowing
DAP t Days after plonting

NS & ot significant

phorate were applied at 1.0 and 2.5 kg eifha

19



Table 5. Contds

Effect of treating different growih steges
of rice plants with various insecticides on
the productive $illsrs of the crop

62

Tranted 15 DAS ond 29 DAP

Trestments In notted plonts  Io field
A B B
Carbofuran 0.5 + 0.5 kg ei/be 10.7 9.7 390.8
'Y 0«5 + 1.0 99 1240 1240 {07.0
) 4’.0 + 0.5 'Y 15.0 13 93 469.0
’9 5,0 + 1.0 ’ 150 12,0 435.5
Yhorate - 1625 + 1425 *9 1243 1.0 42843
sy 1025 ¥ 2.5 [N ] 1007 1’1 !7 435.5
t 3 ] 10‘0 4+ '2025 pe 18.7 ?2.3 45205
s 100 + 2.5 'K 1043 Qe7 402.0
lonocrctophos (e25 ¢ 0625 'y 10.7 10.0 4132
[ ] 0.25 + 200 2 903 ) 903 435'5
s 2.0 « 0025 ' ¥ ) 12.0 1240 4581 03
') 2e¢0 ¢ 2,0 'Y Q43 Ce3 40746
Quinalphos Ce25 + 0425 oy 1063 10.3 418,.8
'Y 04:25 + 240 e 1040 9.3 %.7
'Y 220 + 0.25 0 1M1.0 113 4‘63.4
Y] 2:0 + 240 vy 97 9.0 3797
Contirol 747 77 35845
Calle 14364 60.18

1364

A 8 Yormulotod from technical

grades

B 31 Commercisl formulations

DAS ¢ Days after sowlng
DAP ¢ Pays aifter planting



formlations of insecticides tried and the laboratory
formulated technical grades of pesticldes.

Bffect of ggnlging various inseéticides on_the panicle welght

of rice

The results prosented in Table 6 show that the appiication
of pesﬁicides in the nursery slone did not significantly affect
the welght of panicles in different treatments (Appendiz 6).
Vhen applied 21 daye after plenting the data from the field
experimgnt chowed significant variation arong the troatments.
Carbofuran 1.0 kg ai/hc, phorate 2,5 kz ai/ba, guinalphos
2.0 kg ai/hn wore found to be on par cnd supsrior and these
were followed by carbofuran 0.5 kg ai/ha, the mean weighis in
romining t:eatmsnts were on par with that of control, The
date obtained from pot culture studiee did not show sigmificant

varistions.

Combinntion of nursery ond main field treatments
(Zable 6) also influenced the panicle weight vozryingly in
different treatments. Carbofuran @ 4.0 and 0.5 kg ai/ma in
norsery and main field gave tho highest mean panicle weisght
and it was closcly followed by carbofuran 4.0 and {1 kg ai/ha,
‘phorate 10 and 1.25 as well as 1,25 and 2.5 ke al/ha, carbofurarn
0,5 and 1 kg al/ha, monocrotophos 2 and 025 kg ai/ha end
phorate 1.25 and 1.25 kg al/ha were also effective im giving



Table 6. EBffect of treating difforent growth stages of rice plant with
various ingocticides on the panicle woight (ga) of the crop

Treated 15 DAS Treated 21 DAP
Treatnents In potted plants In ficld In potted planta In fiecld
A B B A B B
Carbofuran 0«5 kg ail/ha 160 1.70 1.97 179 1.0 1.8¢
a9 40 - 1.38 7449 1.6 2400 212 2.09
Phorate 1.25 - 1.35 133 1.75 171 1.8% 170
T *10.0 ss 1455 151 1.81 1.92 1.98 1.9S
Honocrotophoz Q.25 ’y Te51 1.58 1.77 1.56 1.46 1.64
- 2.0 - Te87 131 166 127 1482 1.83
Quinalphos 0e25 oy 480 1410 153 177 1467 164
" 2.0 »s 1637 141 Telt2 1.81 1.84 1.0
Conirol 115 1.6 T.45 1.2% 1e28t 7466
CeDo NS HS mg ) BB 0.239
* At 21 DAP carbofuran and phorate wexe applied at 1.0 and 2.5 kg si/ha
reapectively )
A : Formulated from technical grodes DAS : Doye after sowlng
B : Commercisl formulations DAP 2 Days after pilanting
RS t Tot significant



Table Ge Contd.

Effect of treating different growth stages
of rico plent with variocus insecticides on
the panicle woight (zm) of the grop

Treated 15 DAS and 21 DAP

Treatments In potited plants In field
A B B
Corbofuran 0¢5 + 005 kg ai/ha 1.76 1,93 1.67
Y Q> + 10 ’? 1,98 210 2.08
’9 . 540 4 05 9 1.84 1.7 1.88
) 4.0 + 1.0 20 - 219 - 283 2419
Phorate 1.25 + 1425 44 219 2,01 1.83
'L 1@25 + 205 " pe 174 1.92 1#?5
') 0.0 + 1425 X 1.62 1.8 1491
'S 1640 + 245 " 2013 2.4 ) 2405
Monocrotiopho2 0e25 + 0,25 4, 2:26 1.99 1.62
'Y 0.25 + 200 $9 108‘? 1'79 1'5'?
" 2¢0 + 025 Y 167 166 1476
[ K] 200 + 200 ) 3.’ ’ ) 1.?1 1.9‘1 1!8‘5‘
Quinaolphos 0e25 + 0e25 4, 1072 1.89 1.62
'Y 0025 + 240 'Y 164 1.?7 1459
'S 2eD 4 0.25 »y . 1.61 1461 160
- 2:0 4+ 20 4, 1468 1494 1467
Control 1467 1467 158
CeDe - - © 04387 04367 0.285

4 3 Tormulsted from technicsl grades
B t Commercial formulations
DAB 3 Days after sowing. DAP ¢ Days aftor plonting



higher panicle weight. Remeining treatmonts were all on par
with control., The pot culture eéperiment uging commerclal
formulntlions aleo showed that the higher doses of carbofuran
and phorate in nursery followed by lower doses in main field
gove tho higher mean panicle weight at harvest, Beotween the
technical and commerclonl formlationa there vas no slgnificant

differences in thelr effect on panicle welght. .

Correlation botween fhe viold and yield dontriﬁutinq

charactors under various treatments (Taﬁlg )

_ In the fleld ezperinent in vhich commercial Zformlations
of pesticides were applied 15 DAS, the plant heicght, shoot
welght ard panlele welght were seen significantly correlated
with yleld. In the pot culture studies using commercinl
formlations, plant height, leaf area index, ﬁumber of tilliers,
productive $illers, panicle weight'and 1000 grain wolght were
seon posltively cormelated with yield. In pot culture studioes
uging formulationse made in 1abo;atory from technical grades
of toxiconts plont height, productive tillers, panicle welsht
end 1000 grain welght were ceen olgnificantly éqrrelatea with
yield;

Cormerclal formletlone of pestlicides when epplied in the
. £ield 21 DAP, root length end 1000 grain weight wore scen
correlate@_with yield. Im pot culbure studles with cormercial



Table 7. Corzelatlon betwmeen Finqld and yield contributing charactoers
in ricao crop treated with varicus insecticides

‘ N Produc— X .
Piaot helghs omoa 008 Jopof TG Swov soot - uretn  Pamole
Preatments in nursery 7 _DAP 44 DAD _
Technicsl graden 0.385 0.638 G370 - 0,306  0.652 - - 0.678  0.540
Coznercial A 0279 0,570 0,433 = 019 0638 - - 0,501  0.310
formulations

B 00388 0,405 04158 0,018  0.278 0,055 0,460 0.181 0.329  0.455
Troatmento in main 49 DAP 56 DAP '
fiold

%]
Tachnical grades 0.46L 0.625 0,381 - 0.383 0.582 - - 0361  0ui1D
C X ] & L) 5. nix X ] L1 ]
Conmercial A 0.503 0,709 0.539 = 0.525  0.707 - - 0.50M  0.734
formulations

B 0e375 0.20%F 04213 6.396 04255 040956  0.285 0.256 0,439  0.363
Treatmante in aursery

and_in main field 55 _DAR
Tochnical grades ~ 0.40% 0.243 = 0438  C.68Y - - 0458  0.5%0
Commercial A 0.435 0.608 = 0.565 0.724 - - 0.5%6  0.6%9
formulations - . - *a . .
B «0.038 =Je213  CeZ28  0.317 02351 Cefid O.&Ei 0.272 0803
4 s Conmercial formulotions applied in pois #¢ Zigoificaont at 5% and 157 level

in f£ield
® Bignificant at 5% level

B : Commercisl formulations applied in f£ield
DAP : Doys after plonting
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formilations, plant height, leaf arce indox, mumber of tillers,
preoductive tillers, panicle weight snd 1000 grain'weight ware
geen poaitively correlated with yiold while with %echnical
grades of pestleldea plant helght, number of $1llers, productive
tillers and panlcle weight were found $o he correlated with
yield.

In the field triai vith combinations of nursery end main
£1eld treatments using commercial fdmmulations of pesticides
root length, numbor of tillers, productive tillers, shoot ond
root weights, vanicle welzght, were soen significantly correlated
with yleld. In pot culture studies plant height, number of
$1llern, productive tillems, panicle welght and 1000 prein
welght woro seen correlated with yleld both in case of technical
grades and commercizl forrmilations of pesticides.

Incidenes of Qeéts on riee itveated wilth vaﬁious insecticides
The data relating %o thim are prepented in Toble 8 ond
Appendix 7. In plote %irented with insecticides 4in nureézy
nlone, the incldence of silver shecot in treated ploto was
Tound aignificantly lower than in conmbrol, 3But the incidence
in untrezted plot was 0.4 per cont and in treatnanis ranged
from 0412 %o 0.27 per cent only. The porcentage of leaf rolier
infestod leaves ghowed significans variatioﬁa at 18 DARP. In
this case also the incidence in treated plots wns lower than



Tabla 8.

Incidence of peszbz on rice plants trented with varicus insecticides
. at differont pariods sfter trostment

Troated 15 DAB

Hean pexepentage of

Hean pexcentage of leaf

Hean number of rieo

Preatoenta sillver shoote obessrved reller infasted loaves  bug/? sweeps cbserved
at _ohgsexrved at at
28 DAP 38 DAP 18 DAP 28 DAT 58 DAP 48 DA
Carbofuran
0.5 kg 2i/ha 0a75(4:95) 0014{2e11) 0.78(5.00) 04.05(1:03) 0.00(1.00) 2.66(4.95)
(%] 4-0 sp 0.57(4.25) 00‘?6(2 121) 1-0?(5.93) 0.02(0.44) 0066(1 024) '1 066( 1.58)
Phorate ‘ |
1425 4, 0.86(5:25) 021(2463) 0.79(5.02} 2.09(9.39) 0.66(1.28) 1.00{1.33)
ss 100 ’s 0:71(5e73) 0e20({2.50) 0eB3(5e25) 0.03(0.93) 066(1.28) 2.00(1.75)
Honocrotophos '
E »» 0:67(4:61) 0627(2420) 0.68(5638) 0608(1e31) 1.00(1633) 3.30(2.01)
ss 200 ’s 0:55(%4219) 0421(2665) 0e85(5e22) 0.05(1e03)  0.66(1.24) 1430(1.48)
Quinalphog
0e25 9 0:41(365%) 0s17(2:29)  Du77(5:03) 0a13(1489)  0.00{1.00) 3.00(1,.89)
sy 260 ’e 0e55(%e21)  e12(2640%)  0e75(5481) Te1(1e55)  0.20(11e13) 2.00(1.72)
Control 1e38{6465) QColU{Ze62)  1.67({7:38) 0.18(2-35) T30(Ta47) 3466(2.16)
CeDe is 06729 1.07 Joid IS I
DAS 3 Days after sowing

DAY : Days aZtex planting

RS

¢ Hot significant

(Flpures within parentheces axe btransformed valuss)
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iTablae 8, Contds.

Incldence of peots on rice plante treated with variocus
ingecticides at différent poriods after trsabment

Tecated 29 DAP

Hean percentage of silver Hean percentace Mean oundber of
shoots observed atb of leaf roller rice bug/3 oweseps

Treatzonts infensted leaves observed st
obnervad ot

28 DAP 38 DAP 28 DAP 48 pap
Carbofuran 005 kg Bi/ha 0081(5005) 0.43(3.7"') 1.00(51?3) 0:33(1 .14)
9> 140 sy 0:52(%4612) 0.29{3.08) T1:17(619) Q.00(1.00)
Phorate 1 .25 e 0.62(4.‘5}7) . 0058(3.48) 1.03(5.76) 3066(1 028)
*s 2eb e 0053(4‘%) 9022(2068) 0.89(5.&2) 0.0{)(1.00)
Lionocrotophos 0,25 9 00.56(419)  Dal2(3.66) 0.82(5.39) 033(1414)
’s 2.0 - De43(35e74) 0.28(2497) 0e6S9{%H71) 0.C0(1.00)
Quinalphos 025 0.88(5.10)  0.28(2.72) 0620(5635) 0.35(1+14)
sy 2.0 "9 Celi(3e64) 0Qe17(2e33) 0.90(5.45) De33(1.174)
Control 0093(5 04'8) 0‘?2(4068) 1.69(7.{1‘7) 0.66(1 028)

CaDe RS NS i !

(Figures within parentheses are transformed velues)
DAP ¢ Doye aftor planting.

I8 ¢ Not significant.

0L



Tablo 8.

Contde

Inclidonce of pests on rice pients frgstad with various

insecticiden ot dliffeven® pericde afier Lroiment

Treated 45 DAS and 21 DAP

lean pereentass of

fogn % of leaf

Hean Ho. of 2ed

Tiean Ho. of rice bug/3

Treatments gilvar whuuus gogar~ roller infesi-= sputbed esrlwad cwecps cbserved ab
' ved a¥ ed lagves bag/? eweeps
chaerved ab ‘obgerved ot
kg ai/ha 28 DRP 38 DAP 20 DAP 20 DAP 38 DAP . 43 DAP
Carbofuran _ ‘ :

05 4+ 0u5 0:42(3e51) 0.82(5.17) 02(5.73) 1e35(1.47) 1.66%1.63) 333(2.06)
ty 005 + 1.0 0.60(4015 0.00(0.003 ‘100 5.85 0.66(1-24 1¢66 061) 1.66(1d48;
353 4 2 0.5 G388§3.05 0.4325.6? 1¢10 5¢98$ Qe33(1.1& .665 .61; 1.3321.&4
29 40 4 150 0:29(305) 0.27(2.54) 0.73(5.11) 100(1.38) 14C6(161) 2.66{1.82)

Phorate : : -

1425 4 1425 0,#6?3-79) 0.65%4.51) 0,98 5.69) 1e33(1e52) 2e33 1.82) 2456( 179
sy 125 ¢ 245 Oe335(%s ; 0e(07( 125 125 6.;2{ 0e55( 114 2000(172) 13351 e417
2o 10.0 4+ 1425 0,3523.37 0e38(3,50 1.03(5.76) - DeC6(1e24 1033(1:57) 1.G0{1.38
29 10,0 + 2.5 0635(3e30) 081 (3e63 1.02{5.76) 1400( 4141 2.00(1.72) 3.33(2.02)

Honoerotophos

025 + 025  Cu86{4,47) 0.6?;4.5?% 1e18(5.18) 1=00(1e33 9.3321.1¢ 2.66(1.91§
rs 025 4+ 2.0 0.6?5@.&5 Ga22( 265 1.07(5.8?; C00(1.00 T1e66(1e48) 140001433
vy 260 2 0625 044(3,70 0.2?(2.912 0.0925.95 ﬁ.OD 1433 0e33( 114 0.33%1.1&;
99 2060 4+ 240 0.F9(3.56) 0.50(3.73%) Qe G7(5.64) 4.00( 153 1.00(1:87)  1466(1.58

Quinalphes ,

0e25 % De25 0.59%4.59 Q»40( %67 0.8825;38% 1066(1.58 2e33(175) 2,00(1,69
23 D625 + 2.0 0e37(3e50) 0a12(2.02) 119(6.20 1e33(1e49 Ca35(1e13) 1.33(1.87
ss 240 + 025 0.35%3.26 De25(2.8% 0455(5650} B.Jpéﬂ.14) 1e00({1e38) 1.00(1.38
%9 2S¢ 4+ 2,0 OQ34 3.29 0+28 2.96) 0984(5’25) 1000 .?D) 0.06{ 124 2.35 1073)

Control 1.09(6.03) 0.95(5.57) 1.52(6.84) 1+66(1.583) 2e33(1.79) 3.66(2.15)
C.Ds 14553 129 ) ) S T

(Figures within psrenthescs are transformed valueg) . i

DAS 3 Deys after sowlng. DAP 3 Days aitor planting. 05 ¢ kot significant. s
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That oY controli thoye being no gigniricant variation anong the
treatrments, The level of incidence was very low ronging f£ronm
0.73 to 1,67 per cent only. Rice bug also ocourred. in the
field but the population ranged from 1 to 3.66 per thres
gtanderd sweeps and the dato did not vary significanily.

Plote treated with insecticides at 21 DAP also had the gall
Aéuoi&ence,(0.41 to 0.93%), leaf roller (0.9 %o 1.,69% infosted
leaves) at 28 DAP and rico bug (0 to 0.66 bugs/3 suceps) at
48 DAP., The data 414 not chow significant variationa, Tn
plote troated with insecticides at 15 DAS in nurgery and
21 DAP in mair P1eld also, the pest ineldence occurred %o &
mild level, The silver shoot incidence ranged from 0.29 to
1,09 at 28 DAP and O t0 0.95 at 38 DAP. The porcentoge of
leaf roller infooted leaves ranged from 0,79 40 1.42 at
20 DAP, Red spotted bug (0 to 1.66 numbers/3 swoeps) at
20 DAP and rice bug (0433 %o 2,33 and 0.35 %o 3.66 numbers/3
sweeps) at 38 and 48 DAP »espectively aloo were found in the

observationn

Pergigtent tozxicity of insecticides applied on rice ot 21 DAY

e it S e ey et e o e ot S o S s

as_commorcial formulations end as formulotions prepsred from
tochnical srades

The data are presented in Table 9 and iz Figs. 2 and 3.
The nortality cbserved one dey aftor the application Aid not
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Persisteont toxiclty of different insecticides applied

on rice plants at 29 DAP to the br
filopepvata luzens (Stal.)

ovn plant hopper

Corrccted per cent mortslity of BTH
oxpessd on Greated plants att differsnt

Treatmenta intervals after spraying (days) P il PT
1 2 3 5 7
Carbofuran S = oo
A 1?.78 22«22 95.33 28089 - 5 29.5:) 127&75
<o kg al/ba 5 42055 22022 4000  Ghenh 15055 7 30.09  297.69
1.0 A 2444 31,11 46467 33033  11.M 7  29.33 205431
¢ " B 33633 €3.00 78.76 83,00 31.11 7 57«84 400,89
Phorate a B.82 2044 33.00 15,56 . GeGY 7 1770 123490
€2 e B 411.00 24.00 35.00 '26.66 13.33 7 25.99  181.%0
2.5 A 260467 3778 51411 20,00 15433 7 29477 208,39
¢ ’” B 24544 Z1.91 LGe77 G000 22,22 7 56,88 258417
ongesotophos w4 31411 2834 1M -~ - 3 22.22 66466
*S2 KB B/ E 33,33 66466 40.00  23.00 - 5 4G.7% 203.70
2.0 A 37,78  28.89 20.00 6466 |~ 5 25,34 116.70
® 2 B 5333 75033 35630 20,066 16.66 -7 40 .64 284,54
Quigaéghos B 26.67 38411 17.66 [V - 5 20,75 10375
® L E 26,66 35,00 1550 CeB5 - 5 20,92 108,635
2.0 L 40400 53,33 26.66 1114 - 5 2027 151634
* 29 B 31.00 44, 22.20 1341 1171 7 prii 17038
A : Incecticides formulated from technical grodes P s Period
3 : Ingecticides uged as commorcial formulstions T s+ Average toxicity
DAP s Days aftor planting PT: Index based on

persistent toxliecity



Fige 2. Peor cent mortality of brown plant hopper .
azposed to rice plants, treoated with
., cormarcial formulotiong and laboratory
formulated technical rrades of pesiicides,
at differant intervals after spraying

Carbofuran
A Formilated from technical gsrades 045 kg al/ha
B'l 9 re - 4 o0 - )
B Cormercinl forrmmlation 05 vy
A' 'Y ) 1 .0 I ¥ ]
Phorate | .
A Formmlated from tochnical grades 1.25 ,,
B‘l o9 I 2¢5 ’y
B Commercial forrmliation 1425 o,
A, 'Y ] oo . 205 *y

¥onoorotophon
A Formilated from techn;cal grades 0.25 ,,

By *» ’e 240 2o

B Commoereinl formulation 025 4

A1 [ Y ) ’ 200 e
Quinalphos ' _

A Formuloted from technical grades 0.25 ,, .

B| LN L N 2.0 L R

B Commercigl formulation 0625 4o
A.' _ 'e 2.0 s
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reveal eignificant difference beﬁween the cormercial formiloe
tions and leboratory forpulated technical grades of the
inoecticldes except in the cnoe of monocrotophos @ 2,0 kg ai/fha
vwhen the commercial formulation showed a higher toxicity. On
the second day commercisl formulmtions of corbofuran 1 kz ai/ha
and monocrotophos 0.25 and 2 kg %i/ha were found superior to
the corresponding formlntions fiom technlenl grades. This
dlfferconce wes neen in =21l the cuhsequen% obaervations also.

On tae Pifth ond seventh days the moztalities on plants treated
with laboratory formmlated phorote .25 and 2.5 ke ai/ha and
carbofuran 0,5 kg el/he deciined drasbtically while those on
grapule treated plants remsined ﬁigh.

Iaboratory formulated carbo?uran and phorate chowed
highest toxiclty on 3xd dey vwhile monocrotophos and quinalphos |
showed maximmum toxicity on the 18t doy and 2nd day respectively.
The gramiler formulations had highest toxicity on the 5th day
while the commercinl formulatione.of monoerotophes end guinal-

'phos showed penk texiclty on the second day.

The PP indox of commorcizl :ormulatfon nf monocrotophos
0,25 kg al/ha was 205 per cent of tho formulation made fronm
technical grade wvhile in the camé of monocrotophos 2.z ai/ha,
. carbofuran 1 kg ai/ha, carbofuran 0.5 kg aifha, phorate 1.25 kg
ed/ha, phorate 2.5 kg ol/ha, quinalphos 2 kg ai/ha ond quinal-
phos 0,25 kg al/he the eorreaponéing per cent increases were
143.79,  97.21, T0.00, 46.81, 12.58 and 0.82 respectively.



Firme 3. Peroistont toxieity of insaecticides
- spplied on xice at 21 DAY as cormercial
formiletions and fommilations propared
from tochnical grades,
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Regldues of ingecticldes in the graine harvosied from nlots

privtratev

troated ot 21 DAP

A1l she treantments except phorate @ 2.5 kg ai/ha lolt
non=-detectable lovels of residucs (0,017 ppm) whon applied
at 21 DAP,

Rogidues of insecticides in tho sraing hanvested Pron plots

treated at 15 DAS in nursery aund 21 BAP in tho main 2igld

Tho trestment with carbofuran and phorete alone Lloft
residues in the pgraing at doteciteble levels at harvest
(Table 10).: But the residues were also bslow the tolerance
1imit, The resldues obseorved in chemical eogay were aligntly
highor than those obiained from bionssay. onocrotophos
end auirelphoa did not couso detectableo levels of insecticlde

rogldue in graing,



Table 10. Besidues of different insacticides in the
paddy graing harvested from plants treated
ati different grouwth stages of the crop

Repidue (ppm) of inseéticides in graine
collectad ZLrom

Troatnonts Plonts treated at Plante tyreated st
21 DAPR 15 DAS and 27 DAP
Nic-agugy Chomical Blo-nssay Chenical
o ksalfka _ assey L assay
Carbofuran U 0200075 HD - -
39 1.0 000039 ND - -
| X ] 0.5 + 0!5 0.0{}02 {‘?D
’? 05 + 160 0.,00G8 WD
'S G440 0.5 o : - ' 0-031 00@16
Ve 4,0 4 440 0.CO% 0.G0OY
Phoxrato 125 1D ND - -
’e 2e5 D 0047 - -
' 1e25 2 1425 . 0.013 0.029
" 125 & 2.5 0.023 0.083
'Y 1060 + 1425 Qa2 0,080
v 10.0 + 245 .01 (0103
MonocrutiOphoa Q.25 HD N - -
so 2.0 ND ND <o -
b9 0.25 + 0.25 N0 HD
2 0025 + 2.0 ) ’ ! .'L“D ND
e 2.0 + 0.25 HD D
. 2.0 + 2,0 Y HD
Quinalphog Q.25 KD . . BD : - -
ng 200 I‘sl} RD - -~
*9 0.25 + 0.25 Ho ND
o 0.25 + 2.0 D I
Y] 2 .0 + 0025 I“i} BTD
e 2.0 + 2.0 D I
DAG ¢ Doys after scwing ~DAP s Deys after pisoting

NI} 3 Hon-dstactable
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The dota relating o tho yicld obitained from the
£101d end pot trinls have chown the oxiptonce of a phyto=
tonic effsect of tho various ineécticidae applied on rice
crop. .Even a @ingle application at 15 DAS in the nuroery
boosted the yleld of rice significantly except in the higher
doses of 2 kg ai/ﬁa of quiﬁglpﬁqa and monocrotophos, AL
this high dose the plants chowed phytotoxic syaptons alao.
Among the four imsectlcides tested in nuraery carbofurﬁn
had the highest boosting effect on yleld and it was closely
fdllowed by vhorate. .The lover désages of monocrotophos ané
quinélphos also were found to be on par with the lower dose
of phorate. The difforeﬁce in yield increase caused by the
dosages of 6.5 and 4.0 kg aifka of carbofuran was nok
signifigant thus indlcating that the plants did not chovw
e linecar regponge to the doséga_levela of the toxicent,
Soil incorporation of carbofﬁran, at the tine of sowlng and
et the rate of 1.2 ke ai/ha (Faék. 1981) gave higher yiold.,
Miah and Islem (1980) oboorved e phytotonic offect for
diazinon end bidrin applied in the mursery et a8 high dope
of 3 and 2,5 kg ai/hn. Present studies indicated that ouch
high doeages of pestioides cannot probadly be ﬁtilisad by
the plant in the nurpery. Fron the two levels of pesticides

tried in the experinent the optimmn dbsage could not be
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found conclusively. DBui the reﬁuired-doae appears 4o be
very clope t0 the minimm level trled. In the case of
phoratse also the two lovels 1.25 and 10 kg ai/ha‘caused_
elmost similar lavels of yield increase. The higher dosage
‘of 10 kg ai/ha di1d not cause any phytotoxic oymptom. Bab
the lack of proporiionate increass irn phytotonlc offeut for
the higher level of insccticide indicnted the wasiage of
using-h;gh dosages in the nUrceRy . In 4the case of quinalphos
and monocrotophos the lower dosages of 0.25 kg gl/ha had a
phytotonic effect. The optimum dosages for these inmsecti-
cides could not be figed from the present stndy since the
pecond dose of 2 kg éi/ha hed distincet phytotoxic offect.
Probebly the optime may f£all inbetween the two dosege
levels tricd. Deiriled studies'on the phytotonic effect
o2 phorate, quinalphos ond monocrotophos have not been

repoxrsed carlier,

The results f£rom pot culture sbudies weing the
comnpeycial formulations of pesticides endorsed the findings
in tho f101d ezpsriment, In compering the data obtainod
-from the sbove pot culture study with thooe collected from
aimilar experiments in which inseoticides formilated fron
their technical grades were used were broadly similar thus
indicating that the phytotonic effect noted in commercinl



- formulations was not due to tho stimmlotion by eny of the
edjuvants uced in the same. The actual toxicant might have

had the phytotonlc effect.

In the second exporimont in which the ingecticides wore
applied in éhe main field at 21 DA? also, a clear boosting of
yicld woe observed. Carbofuran 1.0 kg al/ha gave the highest
increase in yield. Phorate at 1.25 kg ai/ha was found to
be as good as 2,5 kg ai/ha. Unlike in the nursery monoeroto;
rhos and quinalphos at the highor dose of 2 kg ci/he vere
found to be.superior t0 thelr lower doses and they were on
par with the best troatment of carbofuran 1.0 kg al/ha,

Plots troated with carbofuran at 0.5 kg al/ha ylelded least
among the treatments showing thﬁt the dosage of the chomical
found_adequate for giving highest phytotonic effect to the
rice plants in nursery was not sufficlent for main field
treatment at 21 DAP, Dut Balasubraﬁon@ﬁn end Morachen (1981)
reported sigmificant increase in rice yield with carbofuran -
at 0.5 kg al/ha. Otlier otudles have also shown yield increase
due to the application of cawbofuran in the main field at the
early tillering phase of rice (Chelliah, 1979; Cagauijo

8t al,, 1980; Saivaraj and Vemugonal, 1980).

Budhraja gg 8. (1980) observed an incresse in the
yield of rice treated with quinnlphos at 0.04 per cent but

the same was reported simltancous with an effective control
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of Dicladispe grmizera in the fiold. So the effect camnot
positivaly be attributed to phytotonlc offect, Information
on the phytotonlc effect of the remaining insecticldes
resulting in. olgnificant yield increase in rice have not

been yeported earlier.

Pot culture studiss also goave higher yleld due to the
varioua treetments. In genoral the observations were in
agreemen$ with the concluslons drawn from tho fiecld exporl-
uent. The formlations made from technicnl grades 414 not
differ from the commercial farmu_atlons in causing the
yield increuse thuo eliminating the posseible role of
adjuvan@a in gommercial formletions as the cause for

phytotonic offect rosulting in higher yleld at harvest.

In tho thi$d experiment the ineec%ieides wvere @pplied
onge in_the nurpery 5t 15 DAS and it was followed by another
application in the main £101d at 21 DAP.. The data showed
that the inorease in yleld was more or lcos the camo as
obtained by treating the crop at one stage, -elther in the
nurgery or in the main field, The increase in yicld
ebtained in the third experiment ranzed fronm 102.,9 Ho
143.4 per ceht of control while the corresponding percentages
in nursery treatnent alone wowe from 105.5 to 147.2 avd for
the;treatment in main field alone were from 119.B'to 142.2.
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Probably the plants once stimulated may not remain
pugceptible to further stimlation by the pesticides at
subsequent growth stages. /

The different-dose corbinations of pesticides did not
in generzl cause asignificaent vuﬁiations in yield increase.
Combinations of lower doses in the nﬁrsery and n3in field |
wero found inferior for carbofuran, ' But.combinétions of
higher dogeg in nmureery and maln fleld were found injurious
in the case of quinalphos and monoerotophos, The lattor
¢ase nay be the vesult of theApﬁﬁtotoxic offeet of the -

toxicante in nursgery trectment.

Thé effects of insecticldal treotment on various
yield'contributing cﬁaracters wore studied in the present
inveatigat;ons. in the nuréery treatment the lover doses
of pesticides hed a hisher stirmlatory effect then the
higher désee on plant height oxcept in the case of phorate:
in which the h;gher dose wvag found 40 boe more effective. -
In géneral; carbofuran 0,5 kg oifha, monoecrotophos 0.25 and
2 kg al/he ond phorote 10 kg ai]ha‘gavg o significantly
higher level of plant height compared to control. The
effect of épplication cove olgnificant differonce in- thé
plant height ot "7 and 21 DAP i.e. second and third week

aftor treatments In subsequent oboervations the helght
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of plants in various treatments were on par and a2lso on

pazr with control.

In the caase of pot culture experiment obsexrvaiion at
21 DAP chowed hab all the treatments vere significantly
superior to eontrni. Among tho tweootmenta carbofuran 0.5 kg
éi/ha and phorate 10.0 kg al/he gave relatively higher levels
of plont height. Tho laboratory formulated materinls and
commercial formulatlone G1d not reveal eny siznificant
differences in stimwlating the plant height.

In the rain £ield %rea%menf at 21 DAP the helrht of
plante showed eignificant variations at 49 and 56 DAP 1.e,
fourth and £ifth week after treatment,. Carbofuran 0,5 kg
ai/ha gave the maximum plant heishb and it was followed by |
phorate 2.5 kg ai/he, carbofuran 1.0 kg oifha, monocrotophon
0.25 kg al/ha, phorate 1.25 Lz ai/ha and monoeroiophos 2 kg
al/ha there belng no—significant variations apong the
troatnonts. The Jover QOse'of gquinalphos aloe was on par
with the above twcatments except carbofuran 0.5 kg ai/ha.
Thus all the insecticides 4ried in tho exporimont were found

£o otimlote the plant height significantly.,

The potted plonis treated with commercial formuletions
of pesticides showed significant variatione in plant height
‘in a1l the observations, In gegernl the plant helght was
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found favourably influcnced by all the treatments except
rmonocrotophes and quinalphos ot 0.25 kg ai/ha. Evern these
ingecticides vere found effective at the highor dose of

2.0 kg ai/ha. As in previous expeoriments here also the
commercial and laboratory formulated~pesticideé did not
show significant variations in efféet. The inducing effect
of ingscticidal application in main fleld on the growth of
rice has been roported earlier also (Rasupathy and Jayaraj,
1974; Anon., 19764; Saivaraj and-Vonugopal, 1980; Venugopal
and Liteingoxr, 1980; Park, 1981),

In the third experiment insecticides were applied in
the muirsery and nmain field at different dose combinations.
In all the observetions the application of insecticides at
the lower dose in nursery ot 15:DAS followed by the lower
doses in mein fiold at 21 DAP were found to cause groater
plant heights, This was followed by the dose combinntions
of higher rates in nursery as well as main fielé and lower
dose in nursefy followed by higher dose in main field;
Though the obsaervations up to the third ﬁeek after applica-
tion of pesticildes rovealed that the combinations of
disgsirilar doses in the nursery and main field retoined
the plant heights in the treatments on par with control,
at 49 DAP all treatments except monocrotophos 2.0 and 2.0 kz
ai/ha and quinelphos 2.0 and 0.25 kg ail/ha and at 56 DAP
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all except quinalphos 2,0 and 0.25 kg al/he were found on

par and sigmificantly suporior to control. The variation.

in plant heigat in pot trials was olgnificently vorying

during the first week after application alone and in all

subsequent observations the plant helsht in treatments were
scen on par vith that of control. Thore are no previous

| gtudies on the phytotonic erfect of verious dose combinations

- 0f ‘pesticiden in nursery and moin field on rice.

The application of pesticides in the mursery, in the
main fiéld and in both did not influence the leaf area
indicas of the crop sisnificantly as observed at 8, 23, 38
and 53 DAP. But in the pot culture studles leaf area indices
varied vith the difforent treatmonts. At 38 DAP the two
dosen of ronoerotophos gave the highest LAI vwhile carbofuran
and the hisher dose of phorate came next in ranking. Dut
at 53 DAP quinalphoslranked first aﬁd it was followed by
- phorate and carhofurﬁn. The rclative ranking of the
peéticideg with reference to the LAI in the pots treated
vith various insectlcides at 21 DAP algo did not show con-

piptent rcoults in consecutive observations.

In the various combinations of doces in tursery and
nein field stoges dn pots the treatmenﬁlwith carbofuran at
4 kg ai/ha followed by 0.5 kg ni/nn gave the highost LAT,
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The other three combinations wore less effective. Thoe
varioua dose combinntionn of phorate and quinelphos &id

not cause significant variationé in TAT among the trectmentm
though they were superior 4o control. In the cese of monoe
crotophos the dose combination of 0.25 and 0.25 kg al/fha
alone produced e LAI highexr than that of control, '

\

Regarding shoot welght observed at 36 DAP moncerotophos
lower dose alone wae found oignificantly superior to control.
At 51 DAP shoot weight in all treatments wore highey than
that of control, But the maximum ahoot'weight wag in plots
treated with phorate 10 kg ai/ha end it was closely followed
by carbofuran 0.5 kg ai/ha and the latter was on par with all
the remaining treatments, Waen applied at 21 DAP quinalphos
0,25 and 2 kg ai/ha, carbofuran 1 kg ai/ha and phorate

2.5 kg al/ha caused choot welght significantly hisher than
that of control. Tho treatment in nursery ond main ficld

in differont dosage combinations showed that Pfor higher

root and shoot weight quinnlphos at 0425 and 0.25 kg ai/ha
vas best and for carbofuran 4 and 1.0 kg ei/he was betters

In tﬁe cage of monocrotophos and phorate higher dooe in

nursery and lower dose in main field was. fcund superior,

The number of tillers were -not significantly influenced
by treating the nursery at 15 DAS or tho main field at
21 DAP, 1In pot culture studies all treatments were found'
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#0 produce higher numbers of productive tillers than In
control but thers was no gisnificant variation anong the

treatnents.

The experiment using variocus dosage combimations of
pesticides showed that the wapplication of higher doses in
the nursery folloved by the lower dozes in méin field and
even the lower doses of pes ticldes in both growth stages of
thoe crop induced o signifieautly hishor number of productive
tillera. |

/

In the f10ld ezperiment application of carbofuran,
phorate and quinalphog at higher ratses ot 21 DAP causcd o
significant increase in the meon nanicle weight vhile ather
txea¥mente were on par with control., The treatment in
nursery alone did not infiuecnce the panicle welght. Various
dose combinntions of carbofuran (oxcept the lower doses in
nursery and main fleld) higher dose of phorats in nursery
followed by lovwor doge im main field or vice versa, mono-
crotophos hisher 8ose in nursery followed by the lowvor doée
in main £iold and lower domes of phorate in pursery and
main field caused simmificantly highor paniele Weight in the

treatmente when comparod to control,
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Relative ranting of the different treatments based
on the wvarious yleld coﬁtributiﬁg characters did not show
any remarkable agrecnont with the rankiné based on thél
percentage iﬁcroaae of yield over that of control. ﬁht
s8ignificant corrclations wore Geen betueen the yleld and
vield contm»ibuting charactors observed in exporiments. In
the fiocld exporiment in vhich the muwsery alone was treated
with pesticides the increace in yleld was seen significontly
correlated with plant height, choot woight, vanicle welghb
and yleld ;ncrease caused by the pain field trecatmonts alone
at 21 DAP was correlated with root length and fOOO grain :
welpght, VUhen nurecery ond main fiecld were treated the yield
was seen correlated slgnlificantly with root length, number.
of tillers, productive tillers,‘shoot'and root welghts and

.panicle weight,

In pot trials with cormoreial formlation the yield
ircrease schowed pogitive correlation with more numbér of
yield contributing characters viz. plant height, leaf ares
index, number of tillers, paricle weight and 1000 grain
welht. In the case of forrmlated technical grades of
pesticidee vositive correlation could Le obisined betveen
yleld and plant height,-prodﬁctiye t1llers, panicloc weight,
1000 grain weight, number of tillers, whon treated ot 15 DAS
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and 21 DAP, In the treatment with difforent dopage
combinatiéps of pesticides in nursery and maoin fileld
.positive correlations weme gseen with the yield and yiocld
contributing characters ce observed in the plots treated
at 21 DAP alone. l |

Date providod in Table S chowed thot tho pests noteéd
during the first crop season in which the ezperiment was
ecarried out were lhgoilfly, loaf rollew, red spotisd sap
liead bug and rico bug. But the incidepae recorded from
variong experimentinl plots revealed the very low populationj
levels of the pests and also thet the control of the posts |
through insocticidal trentment would not have brought any
appreciable improvement of yield compared to the yield in
control plots., Ioreover thoe trentment with pesticides did
not cause signif;eant variation in the occurrence of pest
population in vaﬁious treatmonts. Obvioucly tho higheor levels
of yileld rocorded in troated plqts could have 5een caueged by
the phytotonic effect of the difforent vesticides used.

The pergiotent toxicity of commercial formulations of
monocrolophoe to brown plant hopper vas much highor than iis
laboratory formlated technical’ grade whon tried at the rates
of 2 and 0.25 kg a;/ha. In this respect monocrotophos was
followed by carbofuran 1.0 kg ai/hn, 0.5 kg zi/ha and phorate
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2.5 kg eifhn, 1.25 kg aifha., In the case of quinolphos
there was no significant difference in tho tozxieity of the
two types of formulations. The toxicity of the gramilar
formiations to BPH reaﬁhed its peak on the £ifth day ard

it declined to zero level in another 2 to § days whoreas the
laboratory formilated technical grades of these pesilcides
showed the highest éoxicity on the second dey after applica-
tion gnd later declined o gero level in five days.
Regarding monocrotophos and fuinnlphos the peak toxiedty

$0 BPH was noted on the second day of application of the
commereial formiation and on tﬁe firet day of application
for the laboratory forrulated technicnl grades. The
toxiclty declined 0 zZezo level on sevenih day after treate
mont., Thus the resnifs:ehowed that the laboratory formlated
tochnicol grades of pestieides night have been absorbed inko
the'plant ap effcetively or even fapter then the commeraial

formalations.

The lnck of variations in the phytotonic effedt of the
" twe typeo of insecticldal formulations indicated that the
component responsible for the stimulation should have been
the tozicant and not any of the cdjuvents added to the
commercial preparstions. Another intereoting oboervation

vas that even the granuler formmlations claimed %o be a slow
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releasing one, 1pst tholy toxiclty between the seventh gnd
tonth doy and the laboratory formmlated technical grades also
rotained ito toxieity up to that perilod thoush the mortality
percentege was somevhat low, Such blo-aesay studies evaluat-
ing the toxicity of different types of formulations were noi
reported oarlier though tho nersistent toxicity of cormerciel
formulations have alrecady been studled in Ferale (a2 galingan
gj:_ al,, 1975: Fathal ot al., 1976; Rseo and Das, 1977;
Mobandas ot gl., 1978).

Resldue data presented in Table 10 showed that the
appiication of oven the.higher doses of pesticides at 21 DAY
d41d no% leave repidues above toleiance-limit in grain, In
"the case of momocrotophos and quinalphos the reciduss wers |
not even detectable. The values obitcined from bloassay was
e 1ittle 1esa than the corresponding velues from chemical
assay. This wmight be duc to the mode of setion op pesiicides
tested which wore mere systemlc than contact in'nature; the

assay was based on their coniact action on Drogonhila ™)

nolanogaster.
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SUTTIARY’

The phytotonic effect of carbofuran, phoraic, nonocroto-
vhos and quinalphos at different growth sioges of rice were
acoesped through a serles of f£leld experimonts and pot trinis,

Yhen applied in tho nursery at 15 DAS carbofuran 0.5 kg
ail/ha, phorate {.25 kg al/hn, monocrotophos 0,25 kg ai/ha and
quinalphos 0.25 kg ai/ho cousod a significent incroase in the
vield. The inecctlcides applied in potted plonts at the same
dosages and as commercinl formulations gave ylelds broadly
conparable 0 thope obtained from f£ield experinont. Datn
obtalried from the pot trial in whlch laboratory formlated
technical grodes of pestici@ea were used showed thaot the
stimlating effect of the above formilations and of the
commercinl formlntions on tﬁe yield did not vary significantly
This indicated that the component of the cormoreisl formulation
exerting a favourable influence on yleld night have been the
tozlcant 1tself and not the unknown adjuvents availeble in

the cone.

In the second experiment in which the inpecticldes were
applied at 21 DAP carbofuran 1 kg ai/ho gave the maximum
yield and it was followed by phorate 1.25 kg al/ha vwhich wos
aleo on par with ito higher dose of 2.5 kg ai/ha. Monocroto~
phos and quinalphos weze found effective at the higher doses
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of 2,0 kg ai/hn. Ilo phytotoxic nymplons were observed for
thege insecticides. The dnita obtained Lrom pot tricls with
the same treatments wore in ggreement wi?h the fileld date,
The formulctions from the tochnical grades of pesticides aid
not differ from commercial formulations in effoct,

In the tﬁira experinent the murpery ot 15 DAS and the
moin field at 21 DAP were treated with varying dose conbinge
tions of the above four insecticides., The yleld lnecrease
obtained from thé treatment was on par with the Increase
obtained by treating the nurscry atage at 15 DAS alone or
the main £1c1d at 21 DAP alono, Thio indicated that the
plonts probably failed to respond to the repeated application
of the pesticides,

The effect of imsecticidnl treatmonts on various yield
contributing characters were asgessed. In the nursery stoge
of the crop the lower dooss of peasticides had hisher stimila-
tory effeet than the high doses In general. Carbofuran
0.5 kz ai/ha, wenocrotaphos 0,25 kg ai/ha and phorate 10 kg
aifha were found superior in stimuloting plant heicht. The
significant variations in plont height could be oboerved
‘during the gecond and third weck after treatmont onily. In
the pot culture studies nlgo carbofuran 0.5 kg ci/ha and
phorate 10 kg al/he wero found sisnificantly euperior to

other trexitmentis.
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In the poin £i6ld treatment at 21 DAP the plant
height varied oienificantly at.fourth ond f£12th week afier
treatment only., A1l the treatments except quinalphos ot
2 kg ai/ha gave oignificent increase in plent helght. In
the pot trial with these treatmonts the lower doses of
nonocrotophos ond quinalphos ot 0.25 kg ai/hg woere found

1loon effectivo.

The third oxporiment rovealed thot treating she
nurgery &t 15 DAS with the lowoer dosen of pestlolden and .
tho main f£iold at 21 DAP with the same pestloides at lower
dosen gave tho maximun ctimlation of plant helghts In the
c¢age of pot t2ial, plant helght in. treatments and control
dtd not vary significontly. |

The applicntion of pesticlides in the nursery, main
£ield as woll as in both the stages 4Aid not olgnificantly
influence the leaf area indicos of the crop as obgorved at
"8, 23, 38 and 53 DAP in Pleld, In the pot trizl though the
lonf areca Indices varied significantly tho rolatlve ranking
of posticides with reforance 4o the criterdon did not show
censiotent resulée in the obsorvetions at difforent

Sorvals. |

The shoot weisht mnd root woight did not chow sigalficant
variations conslstent with the troatments or with percentoge

increase in yield caused by the treatments.
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The treatment in mursery alone did not influence the
panicle welght, The highor doses of carbofuran, qulnalphos
and phorate caused a olgnificant increage in the mean '
panicle weisht vhen the treatments were agiven at 21 DAP.
Among fhe vorious dose combinations tried the lower doses
of carbofuran in nursery and mein field; hisher doge of
vhorate in nmursery followed by lower dose in maln field and
viee versa, monocrotophos higher dose in nursery followed
by lower dove in main £1eld and phorate lower doge in
nurcery fellowed by the lover dose in main field caused
sign;ficantly higher panicle welgnt.

In genernl the relotive ranking of pesticides boased on
percontage increase in yield and on the dasis of varlations
in different growth contributing charactoers 4id not show ony

remarkable agreement.

However the correlabtlion studies chowed that the ylold
obtained in different ezperiments were seem sismificantly
correlated with many yield contributing characters.

Vhen murgery alono wvas trected the yield was signi-
ficontly correlated with plant heigﬁt, shoot height and
panicle welght. ‘

In the treatment of the main f£lield at 21 DAP the yield
was pooitively corzslated with rootjlength and 1000 grain
woight only., | '



95

Vhen nursery ond medn field wore tronted there was
positive correlation botween the ylsld ond xroot length,
nunmber of tillers, productive tillers, ochoot and root

wolight o8 woll as paniele welght.

In pot trinls significont correlation could bhe seem
betwvoen yicld and more number of yleld contribuﬁing
charactero viz. plan% hoight, leaf ares index, numbor of

+illere, panicle welght and 1000 grain welghb.

The peot incldence obgerved in the plots during the
crop poriod was vory low, Ience tho increase in yicld
cauged by the trontment hao to bo attributed 4o the phyto-
tonic effect and not to tho provontion of insect injuzy due

o the contxol of the peats.

The gtudies on tho permistent tozicity of the posii-

. ¢ides to brown plant hoppor ohoved thnt the difference in
the persiatence of cormercial formlations aﬁd laboratory
formleted technical grades of pesticides was paximum in
monocrotophos and it wos followed by corbofuran and phorate.
In the case of quinalphos the two types of formulations

did not vary significantly. The gromular formulationo
‘claimed o be Blow‘releasers poroisted oanly up to seven

doyo as in the laboratory formlated material.
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The application of carbofuren at 4 kg al/hs in
margery (15 DAS) and 1 kg al/bz in 4he madn £401d (21 DAPR),
phorate 10 and 2,5 ke ai/ha, monocrotophos 2 and 2 kg aif/ha
and quinolphos 2 and 2 kg ai/ha'reapectivoly did not leave
residucs ebove toleranco 1limit in horvested graine oe

agsensed by chenical and bioclogiczl ascays.
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APPENDIX 1

Yicld from plants

Rreated gt'15 DAS _ ITreated at 21 DAP
_ Tn potbed plants In field In potted plants In field
Treatments /Dot 1sg/he r 2/pot [y
A B B A B B

Carbofuran 0.5 kg ai/ma 19,3  19.61 4309 13.61  12.98 3998

29 *4.0 ’9 17.42 17.50 4165 15.87 15.93 4750
Phorate - 1.25 , 17.00 17.08 3683 13.21  11.35 4437"
Ionocrotophos D.25 ,, 17.58 17.93 3570 11.19 11.26 4095

. 2.0 - . 1570  15.45 3078 15.94 13.25 4371
Quinaliphos 0.25 ,» 17.44 V7.73 3576 14.23 12.51 4299

(X} 2.0 rs 16.01 15027 3166 12.00 13‘35 4380

Contzol - 14.25 14.25 2934 9.56 9.56 3408




APPESDIX 1 Contd.

Treated 15 DAS and 21 DAP

In potted plants In field

Treasmenta z | pot ke/ha
A B B
Carbofuran
0.5 + 0,5 kg ai/ha 10.114 19.26 2447
se 0.5 + 1,0 ' 21,19 21.40 3855.3
vy 4.0 + 0.5 X 25.74 26 .86 3881.5
oy 4.0 + 1.0 - 25.04 23,05 3954
Phorate )
1.25 + 1.25 ’y 21.60 21.15 3?50
- 1.25 + 2.5 'y 17 .54 18,59 36505
ys 10.0 + 1.25 " 24,30 24 .87 3855
ys 10,0 + 2.5 ’s 17.93 17.82 3602 -
Fonocrotophos
0.25 + 0,25 . 2t .47 21,5 3869.6
vy 025 + 2,0 - - 15.44 15.14 37419
- 2,0 + 0.25 ’9 15.74 19.56 38737
yp 2.0 + 2.0 - 18.47 18.64 2204.7
Quinalphos
0.25 + 0.25 ’? 17.86 18.44 2835,53
re 0.25 + 2,0 - 1787 14.45 3117.7
29 2.0 4+ 0.25 s 16 .06 20.84 3644.7
. 2.0 + 2.0 o9 17.38 17.46 2709

Control 16.29 16.25 2760




APPERDIX 1 Contd.

Rosulis of statistleal analysis of the data in Table 1.

Source ar Mean squares Mean squares
Prectment 8 557,87 44675 1024.0%F  1273.5
Error 18 75.8% 60.%16 TAT .47 4350.1
Sounrce az _ Yean squares
Bloci: 2 896,76 240734
W L. 3.3
freatnent 8 851 0 432 * 84
Error 16 42,37 - 107.5
Source ac Moan sQuores
Preatment 16 999.66  1208.07
Error 34 60 066 71 001
Sourge 4t ) lfean sguares
Rock 2 25843
Traatment 16 1375.??
Error 32 - 180,76

#* gignificant at 5% level
% g)emificant ot 15 level



APPENDIX 2

Results of statistical anslyeils of the data in Table 2,

Mean squares

Source dr . :

. 7 DAP 14 DAP 21 DAP 28 DAD
zoatoent 16 24,38 32.02 7057 28.89

Hoan oguores
Source .  df 7 DAP 14 DaP 21 DAP 23 DAP
Block 2 0.228 14357 49,02 32,83
[ 2.3
Trontment 8 4,052 52,778 25,02 23,49
Lrror 16 0.601 7.762 23,65 27.58
Mean oquones

Source df

28 DAP 35 DAP 42 DAP 48 DAP 56 DAP 63 DAP

Treatment 16 16.3 24.83 23.35 25.62 29;?% ' 25.5*
Error 34 T.71 T.92 T73 757 T8 T.14

¥ Bisnificant at 9% level

% Simificant at 14 level



APPERDIX 2 Contd,

Mean sguares

* Bignificant at 5% ievel
* Giendlficant at 1% level

Source arg
28 DAP 365 DAP 42 DAP 49 DAP 56 DAP
Block 2 1.23 2.24 7.78 4.48 12.46
Treatment 16 11,72 13,94 17,85 23.55 25,38
Bxror 32 12.94 6.9 7'58 5024 5044
llean squares
Souxrce df
28 DAP 35 DAP 42 DAP 49 DAP §G DAP 63 DAP
-Treatment 32 37.81 21,73 18,06 23.43 22,21 22,57
Error 66 15,59 14.64 12.76 14.59 15.57 13.05
Hean squeres
Source af
28 DAP 35 DAP 42 DAP 49 DAP 56 DAY
Block 2 3.69 10.02 2.66 419 5.82
Trocatment 16 47.52 55.3$ 45.3? 24.§§ 23.33
Error 32 9.66 15.48 9.08 T.21 4.26



APPEIDIX 3

Resulte of stetistlical annlysis of the data in Table 3

}Mean squnres

* Significant at 5% level
*& 3ienificant at 19 level

Source df .
g DAPp 2% DAR 38 DAP 5% DAPD
Treatment 16 0.03; 0.510 1.52? 0.9?3
Er»or 34 0.016 0,302 04307 0,325
Mean aquares
Bource af
: 8 DAP 23 DAP 38 DAP 53 DAP
Dlock 0,025 0.147 2.346 24438
Treatment 8 0s365 04083 04210 0,666
Error 16 . 0.285 1,019 04640 0.510
Source df lean squaeres
Treatment 16 1.?3 0.3$
Error 34 015 O.11



APPERDIX 3 Contd.

Fean sguares

Souree as “36 DAP 51 DADP
Block 0 0739 0 .783
" Treatment 0.247 0,377
Error 16 0.383 0.565
fggégga as lean squeres
%6 DAP 51 DAP
Troatment 32 3.353 2,385
Error 66 0.468 0,406
Source ae Mean squares
36 DAP 51 DAP
Bloclk 2 0.354 1.71
Treatment 16 1.26 0.,40
Error 32 0,73 0.32

*% Sigmificant at 1% level



APPENDIX 4

Repults of statistical analysis of the data in Table 4.

A

Source it iean sQuares Hean sauareo
%6 DAP 51 DAP 36 DAP 51 DAP
Rlock 0,160 1 0593 0.168 0,01
Trentment 8 0.857 2.530  1.908 0.278
EI’I_‘OE 16 001 38 00445 0.083 0.052
Meon sauares Iigan squores
Source arf
36 DAP 51 DAP %6 DAFP 51 DAD
Blocek 0:698 1.890 04248 0,004
Treatnent 8 0,989 1.2?5 0.73? 0+350
Error 16 0-544 .292 0.210 00292
Hean sgquares Moan aquareg
Sources a
35 DAP G1 DAP 36 DAP 51 Dap
Bloelk 2 2.268 14-156 00205 0,092
Twontment 16 3.1?5 5.??5 2.43% 1.?5*
Error 32 04346 1.052 0.17 0,16

#* Significant at 5% level
#% Sipnificant ot 19 level



AYPEIDIX 5

Rosults of statintical analysis of the dota in Table 5

Source at Mean gquares
Troatment 16 1.186 1.23"
Error 34 0.84 0«57
Source daf Mean sgquares
" Bloak 2 . 276679 5439.5
Troatuent B8 . 778.58 . 1654,.8
Error - 16 5839 .6 1311.9
Source df | Fsan squares
Treatnent 32 5-835*
Error _ 66 0.727
Source af Hean squares
Block 2 2691,8
Treatnent 16 2637.6*
Error 32 1308.4

* Significont ot 5¢: level
% Significant at 15 level




APPENDIX 6

Results of statistical analysis of tho data in Toble 6.

Source af Hean sguares
Preatment 16 0.07 0.141
EI‘I‘OI‘ 34 0.058 0.075
Source af ' Mean squares
Block - 2 0,049 0.006
Troatment 8 0:098 0,081
Exror 16 0.054 0.019
Source ‘af ean sguares
Treoatment 32 0428
Error 66 0,051
Source az Mean squares
Dloek 2 0.060

. * ¥
Troatment 16 0.120

Erpor 32 0.029

** Significant at 1% level



APPENDIX 7

Regulte of statisticel analysis of the date in Tabla S

#

Mean squares

Source ..df - .

28 DAP 38 DAP 20 DAP 28 DAP %S DAP 48 DAP
Tlock 2 0.464 0,062 0,815 2,18 04472  0.164
Troatmont 8 2,292  0.740 1.874 0.85 0.069 0.215
Erzor 16 1,01 0477 0,383 0.94 0,132 0.247

Hean sqduares
Source af
28 DAP 38 DAP 20 DAP 48 DAP
Rlock 2 0584 046083  0.312  0.025
Teeatnent 8 1.248 1497 1.757 0,034
Error 16 1 9371 0a473 0-567 00039 .
lean squares

Scurce df .

28 DAP 38 DAP 20 DAP 20 DAP 38 DAP 48 DATD
Block 2 0.418 04329 2,592 0.824 1.525 0.181
Droatment 16 1,969  5.55  0.522 0.085 0.162 0.25
Error 52 1.027 0,701 0.486 0,11 0.116  0.315

** Significent at 1% level
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. ADBSTRAGT

The phytotonic effect of the conmoreint IorTmALATIONS
of four insectleldes viz. corbofuran, phorate, mcnocméo-
phos and quﬂ:nalphoe ot diffeyront growth stages of »ice was
apgezged through fleld experiments. The role of adjuvante
in the formmlations in causing the phytotonic effect vas
gtudied In pot culiure studien.

¥hen applied at 15 DAZ nlone ecrbofuramn @ 0.5 kg ai/he,
phorate 1.25 kg oifha and monocrotophos and quineiphoo at
0.25 kg alfna incresned the yiold significantly over control.
‘Honocrotophos end quinaiphon at 2 kg ai/ha wore fourd
phytotoxio. The highor doges of 4 kg ai/im a:f: carbofuzan
and 19 kg atfha of phorate were on par with tho lower doges
of the insecticides. This revealed the lower doses wore
the maximum levels to vhich the plants in nursery could
rasi:qnd to the toxicanta.

Whon applied in mein f£icld at 21 DAP carbofuran at
1 kg al/he pove the morimun yield and 1t woo fol:!.owéd by
vhornte 1.25 by ai/he which was bn par 2.5 ke el/ha of the
toxicant. In the cane of mpnocrotophos and c;uinalphoa
2 kg al/ha were found 0 be on par uith phorate.

In the thixd experiment plente wore treated with the
aghove ingopticldeos at difforent dose combinotions once in



the nursery at 15 DAS and a second time in the main fi@ld
at 21 DAP, The results showed. that the treatments could not
increase fhe vield moxro than the treotoents made in the

mrgery clone or in the rain field alone.

_ The above data indicated that tho erop can bo stirmicted
at mursery or in the rain £icld for incrensing the yield.
The ropeated epplication of pesticide moy not exhance the
yield. The doso requirenent for optimum phytotonic effect
nay be low*varying with incecticides and the stoges of the
crop at which applied. %The dose rongoes trled irn the experi-
ment wore not adequate to f£ix thoe optimmm levels. |

The date fron the pot culture studies showed thnt the
yiold increase cauged by the various dosesof insecotioldes
duo to tholr phytotonlec offcet were slightly higher than
those obtained in tho corrssponding £icld experiments;
they had an over-2ll opgroencnt.

‘The yiold obtained £rom the potted plants treated with
commercial formmlatlons of pesticides and these treated with
corresponding dopaes formilnted fron the techmicel grades
aid rot show aiénificant varintiona., This indicoted that the
phytotonle effcet obaeéved could be attributed to thoe toxicént
and not to the unknown adjuvants in commexcial formlations,



Tho data on the yicld contributing characters in
various oxporinents wore collecﬁed. The analysis of the
data chowed that tho ranling of the treatments on the basis
of yleld increase did not otrictly ngreo with tho ranking
pesed on the stimlnting offoct on various yield contributing
characters. But oignificant positive correlotions could be
obtained between the yield con%ributing characters ond the
yiold recorded in the difforemt exporimento. ' Tho correlation

‘wvas more conspilcucusa in pot culture ptudics,

ﬁhe deta on the incidonce of post during.fhe crop period
rovealed the negligible extentiof poosible domage that was
provented by the application of pesticides end thus contri-
buting the increase in yield. | |

The sechnicel materials formilated and applied on the
crop vere seen abgorbed into the piant as effectively os
commercinl formlationo as rovealed by their reroistent

toxicity to brown plant hOppe#. '

The high doses of pecticides used in tho experimonts
did not leave residucs of pogticides-in grains ot harvest
abovo the tolerance limilt,





