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A largo number of chemicals are being used for, the 
control of crop posts. They are being primarily evaluated 
for their efficacy against tho target posts and for their 
safety to mas and the environment. But casual references 
about tho stimulating effect of some of these chemicals on 
plant growth and yield are available in literature# The 
promotion of plant growth by the insecticides were brought 
to the notice of researchers with the report of Chapman and 
Alien (1948) that 2D5? - aceclearated the'growth of tomato when 
applied on 14 day old seedlings# Subsequently a number of 
chemicals were reported to have such pliy to stimulatory effect 
on a variety of crops. Such chemicals are available in all 
classes of insecticides and in all types of formulations# 
They foil in groups with different modes of action and they 
influence different growth stages of crops (Vonugopal and 
Litsinger, 1980).

Subsequent to the introduction of granular formulation 
the growth promoting activity of pesticides on crops got 
greater recognition particularly from field observations. i
In recent times carbofuran induced growth stimulation on 
cotton, tobacco, sorghum, com and rice has been cited by 
various workers (Apple, 1971; Hardas et al.. 1972J 
itoynQrd ot al.« 1975s Hayoecz sad B&pat# 197fis SaBbandosa



aand Venugopal, 1976? Saivaraj and Vortugopal 1978?
Venugopal and litsingor, 1980)* High yield responses 
observed in many exporlnonts in the field of plant protec­
tion could not be explained by insect' control alone*
Follow up studies under pest free conditions were also 
conducted by scientists and the role of phytootinnalctiohs 
in tho increased yield has now been recognised as a factor. 
SJhis has to be exploited as a technology for achieving 
higher productivity- of crops.

Da the present study an attempt was made (1 ) to screen 
some of the common insecticides used for the control of rice 
pests in Kerala for their phytostimulatory effect (2) tho 
effect of different dosages of pesticides applied in nursery 
and transplanted crop either alone or in combination on the 
yield and growth of tho crop was ascertained (3) the commer- ' 
cial formulations of pesticides were applied in potted plants

•s.
at the Dane dosages as in field for verifying the results 
obtained fron field trials (4) in another sot of pot trials 
tho insecticides formulated from their technical grades were 
applied at the same dosages to ascertain tho role of the 
adjuvants in commercial formulations in stimulating the 
growth and yield of crop (5) tho persistence and ■ bio­
efficacy of the two types of formulations bn rice were



assessed using nilamrvata lugons as test organism 
(6) since high dosages of pesticides were used in the 
experiment the tormina! residues of tho toxicant in the 
grains also was assessed through chemical and biological 
assays*





1*1 Growth stimulating action of insecticides on crops
like cereals* pulses* cotton and vegetables have been briefly 
reviewed below* Information available on tho persistent 
toxicity of tho Insecticides to the paddy posts and tho 
residues in grain caused by pesticide applications also have 
boon reviewed in brief*

1.1.1 Rico
Hagaiingam (1968) studied tho effect of dip treatment 

of paddy seedlings with various insecticides and observed 
that 0*003/2 mothyl&ometon, 0*025/2 phosphaaidon and Q#4?S phorate 
helped in recovering the seedling yellowing due to poet attack 
and ho presumed this to be due to the stimulatory offoct of 
tho toxicant.

Rngupathy and Jayaraj (1974) found stimulated growth of 
rice in plots treated with fensulfothion @ 1*0 kg ai/ha than 
with 0*75 kg ai/ha of endrin.

FMC 35001* mothylparathion* per thane* FRO 31768, diasinon 
and &ecanethi?in applied as 0*04$ sprays* in a green house study 
at IHRI* showed that tillering and plant hei^it wore higher 
in treated plants. In another study, aldicarb* carbofuran and 
FI-10 31768 gave similar results (Anon.* 1976a).



Application of carbofuran, isasophoo, ethoprop and 
acGplmto at 1.5 kg al/ha la Irrigation vat or significantly 
increaoed tho height of the plants (Heinrichs ot al., 1978),

Carbaryl at low concentrations stimulated the germination 
of rice oceds and enhanced root and shoot growth of the seed­
lings (®sai, 1978)*

Highor concentration of plant nutrients like It,
Ca, lln, Co and Fo were seen in plants treated with carbofuran 
(Chelliah, 1979).

Quinalphos at Q«04$ when applied thrice @10 day internals 
reduced the infestation by Bjoladisra armigera and significantly 
increased tiller height, number and length , of panicles and 
grain yield (Eu&hra^B et al., 1980).

C&equi^o at al, (1980) observed higher yields in plots 
treated with carbofuran#

Mah and Islam (1980) concluded that diasinoa 3.0 kg ai/ha
 ̂ *

and bidrin 2.5 kg ai/ha at sowing increased the growth and 
yield of rice.

Saivaraj and Venugopal (1980) obtained enhanced growth 
and higher yield of rico treated with carbofuran and mophosfolan 
granules at 0.75 and 1 kg al/ha respectively when applied 20,
40 and 60 days after planting.



Soli incorporation of carbofuran at 1 kg ai/ha 
(Venugopal and LitGinger, 1990)# seed treatment at 10 g ai/kg 
seed (Litsinger* "l3oo) and 1 ,2  and 1 .0  kg ai/ha at sowing and 
planting (Parkf 1981) were reported to induce the growth of 
the plants and thuo giweigher yield. They also found that 
carbofuran directly stimulated total and productive tillers# 
grain and straw yields besides promoting early maturity* 
Further they observed soil incorporation os a better method 
of application than broadcasting*

Carbofuran at 0*5 kg ai/ha applied on 20 and 40 days 
after planting, over the water surface increased plant height 
leaf area, dry matter, productive tillers,. filled grains and 
yield* In addition uptake and available *N* was higher in 
treated plots (Balaaubraiaaniyan and Korachan# 1991)*
Sorghum

Hardas ot a^, (1972)# I'aycem and Bapat (1976)# Sanbandam 
and Vsnugopal (1976) and Nayoem (1979) showed that carbofuran 
had hormonic effect on vegetative growth hastening flowering 
and other yield contributing characters of sorghum in addition
to on ©ffcotive control of shoot fly.

At 0,56 kg ai/ha disulfoton caused an increase in grain
yield (Thompson and Harvey, 1990).



I&lse
Apple (1971) observed positive effect of carbofuran 

application on growth and yield of the crop, applied © 1 -8  lb 
al/acre at planting.

Zabel et al. (1974) found that soil application of 
gamma BHC, phorato and feaitrothlon at 0*45, 1*0 and 2 kg 
al/ha respectively at sowing time resulted in significant 
increase in the germination of seeds and in the yield of 
misc.

Increased growth and yield wore reported by Baynard 
ot al. (1975) while Investigating the non-ind o c t icidal Influence 
of carbofuran and chlord&ne granules applied at sowing © 0.6 to 
5.6 and 2*2 kg ai/ha respectively.
Cotton

Aainphos methyl sprayed at 0.3 kg ai/ha on 14-21 day old 
plants increased tho flower set (Hacskaylo and Scales* 1959) 
in cotton significantly.

. Brown et al* (1962) obtained a significant increase in 
yield and boll production of cotton following DD2-tozaphono 
applications © 2 and 1*016 at square formation stag©*

Soil application of disulfoton and aldicarb at 1*75 and 
2*75 kg ai/ha enhanced plant height and weight, laminar area 
in cotton (Swaaiappan et nl«, 1976).



Field tests by Gawaad ©t al. (1972) in E&ypt revealed 
that organophosphoruo compounds dyfonate, asinphosmethyl and 
phoxld increased yield, dry weight of seedling, length and 
fineness of tho staple while tho organo chlorine insecticides 
chlordoeone, endrin, gamma BHC increased the strength end 
length and fineness of the staple.

SeXlanml at al. (1979) obtained significant difference 
in plant growth and boll production due to application of 
synthetic pyrothroids fenvalerate, pernethrin, cypersethrin 
at 100 g ai/ha and 10 g ai/ha of docanethrin.

Aldicarb © 1 , 2  and 4 kg ai/ha ae soil treatment was 
found to have a positive effeot on the growth and yield of 
coed cotton. Increase in tho height of plants, number of 
branches, number of bolls and yield of seed cotton was observed 
with an increase in dosage of pesticide (Yadav and Kallik, 1900).
'Tobacco

Enhanced shoot growth end leaf yield of tobacco grown in 
dioulfoton or carbofuran treated soil was attributed to a 
physiological response of the plants to the insecticides 
(Pless et al*, 1972).
Pulses 
Black jggam

According to pareek and Qaus (1970) DDT application 
induced the growth of pulses.



Varma and Pant (1975) observed that a combination of 
phorate O 1*5 kg ai/ha et sowing and ©ndosulfan 0*07$ applied 
as spray at pod formation gave* besides significant protection 
from pest attack* increased surface area of foliage, plant 
weight and number of pods* .

Reports (Anon., 1976b) showed that phorate, solvirer, 
ekalux and daoanit enhanced tho root length and weight of 
root and shoot in black gran*

Swaminathan and Prasad (1976) observed slightly increased 
shoot and root growth with carbofuran*
Green gram

Four doses of disulfoton i.e* 1,0, 1*5# 2*0 and 2*5 kg 
ai/ha applied in soil at the time of sowing, proved vory 
effective in increasing height of plants, number of leaves per 
plant, fresh and dry weight of plant, boldness and yield of 
groin (Chaudhary, et al*, 1961)*
Retrns

Allen (1947) observed that tho action of DBS on bean 
planto closely resembled that of some plant hormones* Ho also 
reported that the effeot of non-horbici&al concentration of 
2, 4-B on the growth mid development of bean planto were almost 
similar to response of beano to BBS? treatment i.e. DB2 acted



as a growth pronoting substance. Yield and quality of bean 
were inoreased by dicathoato and demeton-nothyl sprayed ©.
0.1 , 1 .2  and 0*6653 at flowering (Judenko, 1971).
Horae bean and peas

Phorato, phosalon© and disulfoton stimulated nodulation 
and growth of broad bean and pea besides giving good control 
of aphids, whit©fly and mitoo (Adel-Salan ot al,, 1974).
Soyabean

Saulsion spray with methomyl and carbofuran at midbloom 
resulted in tailor plants (Wheeler and Bass, 1971).

Beneficial effect on growth of soyabean was reported for 
systemic insecticides disulfoton, phorate, propomer mid 
carbofuran (Kbody and Bailey, 1974a). SChey (1974b) aloo 
reported that furrow application of carbofuran, fonsulfothion 
and a 1 * 1 mixture of fensulfothion and disulfoton at 1.82 lb 
ai/acre at sowing tino increased the height of the lowest pods 
on the stem.

■i

Cowpea
Visalakehi and Hair (1980) showed that phorate granules 

applied at the time of sowing o^ cbwpea increased the height 
and total ,iP content of plants.

Phorate and disulfoton at 1.0 and 2 kg ai/ha, carbofuran 
at 0.5 and 1*0 kg ai/ha were found to inorease plant height,



number of branches, weight of shoot and root, length of 
tap root, number and dry weight of nodules and yiold* 2he 
improvement in growth m o  attributed to the combined ©ffoct 
of peot control and stimulatory effect of the insecticides on 
plants (1'Fandalrumar, 1931).
Vegetables
Bhendi

SriahnasKami (1954), Thirumlarao et al. (1964) and 
ITavaneethan (1970) noted a stimulatory effect on the growth 
of bhendi due to DBf application*

t

Increased growth and yield of bhendi due to tho applica­
tion of d±3yston (Eawat and Sabu, 1975) and phorate granules
. sJ •>(Saibhi et al«, 1975 and Iinrthy* 1976) were observed.

Vigorous plant growth, early flowering, increased yields 
and higher soluble Ii, P, Ca and I‘!g were obtained from carbo­
furan treatment (Santhakumr et til., 1975)«

She influence of different insecticides on the ultimate 
yiold of bhendi by their indirect effect on the grot/th of the 
plant was reported by Sharm (1979). Aidicarb and disulfoton 
at 2*0 kg ai/ha gave higher weight with moro number of fruits*

Brln.ial
DD2 induced growth was noted on brinjal by Krishnaswarai 

(1954) and Ehirmsala Gao ot ni* (1964)*



Carbofuran granule3 at 6 kg al/ha resulted in largo 
si so Qjad greater number of fruits (Hue Ginn and wirula# 1975)* 
Cytrolane, carbaryl# dimetboato and phorate at 1, 1*5» 2*0 kg 
ai/ha increased plant height and the number as well as weight 
of fruits (Eunaresan and 3asknranf 1975)«

ffomto
DD2 was the first insecticide reported to stimulate 

growth -of tomato at a concentration of 0*008$ applied 14 days 
after sowing (Chapman and Allen# 1948)*

Heed (1964) observed increased fruit set and yield due to 
dieldrin application*

Hagley (1965) observed promoted root growth in tomato 
seedlings with 1.6 per cent emulsion of nldrin applied 21 toys 
after sowing*

Schults (1961) observed that phosphate trlasine Insecticide, 
guthion ao 0.3$ topical spray on red skinned potatoes increased 
yield above the levels that could be attributed to insect and 
disease control alone and thiB increase was attributed to a 
greater set of tubers.
Ifcuit trees

Studies on the effects of methyldemeton and dimethoate 
on some physiological processes in apple and plum revealed



that those treatEonts increased the growth of shoots, loaf 
surface and chlorophyll content and the capacity to reduce water 
loss (Prints, 1968).

1.2 Persistent torloltr of insecticides to the different nests of 
rice

SoaJ&ng the roots of rice seedlings for 12-24 hours in 
1000 ppm solution of carbofuran gave effective protection against 
whorl maggot Evdrellia sp. and BPH jr. lugeno (Stal), for 15 to 
20 days after planting and Eenhotettir virescens 40-50 days 
(Anon., 1971).

5’hontadarays and PrabhuEvany (1971) reported that phorate 
at 1 .0 and 2 lb ai/acre persisted in rice plants for about 
50 days after application of insecticide.

Carbofuran at 1.0 and 2.0 hg ai/ha gave 75-100$ hill of 
adults of Eenhotettir viresoens 3 days after 'application like 
the other insecticides tested but remained effective for the 
longest period of 35 days (JTulshreshtha et al.„ 19 7 1).

Stem borer incidence was effectively controlled up to 
20 days after transplanting with carbofuran applied at 0.2 hg 
ai/ha in the nursery (Anon., 1973).

Persistence was high in water, soil and rice plants during 
first 2 days when diasinon was applied at 30 Icg/ha to water



surface but declined sharply on 4th day and extremely low 
by 15th day (Takahashi and Masui, 1974)»

Nagalingam at (1975) found that caterpillars fed on 
leavoa collected from 10th day onwards after treatment with

t

phorate showed complete mortality up to 14 days and by 15th 
day lost Its effectiveness.

Carbofuran at 0.{j and 1 kg al/ha applied 30 days after 
planting in the field gave maximum kill of 75-95$ of 3PH 
respectively during 1st week and decreased to 50$ after two 
weeks of treatment (ftvtfcal ©t al., 1976).

Hajukkamm ot al. (1977) observed that phorate at 1.2 5 kg 
ai/ha degraded quickly but carbofuran at tho some dose persisted 
in soil for more than. 60 days.

Hoots of rice seedling dipped in mud slurries containing 
0.1$ carbofuran gave 70 and 50$ mortality of BSH nymphs when 
exposed on plants on 14 and 20 days after treatment respectively 
(Hao and Das, 1977).

Eono et al. (1978) found cartap with high insecticidal 
activity to persist in the seedling up to two weeks after 
treatment•

Mohandas crfe al. (1978) reported that water at field capacity 
level was conthieive to a high level of insecticide absorption 
and for its prolonged persistence in tho crop.



Carbofuran at 0*5 kg ai/ha in acidic rice Dolls 
dissipated to undoteet&bXe XgvcXq within 21 days art git 
application but when applied within seven days after applies- 
tion of lime. considerable amount of insecticide persisted

0-rtd /?aja.ira.even after three weeks (najogopal et ia**, 1978;*
ftcliO RKO,nno Oîd Srta&tmJu

Persistence of carbofuran (Eajukkannu, 1978 andA1981) * 
and mophosfolan (Saivara^ ot al.. 1970) were core in field

r
capacity levol than in flooded conditions*

?ho uptake and persistence of carbofuran was higher tlian 
phorato when applied at 1 *25 kg ai/ha with half life valuo in 
plants as 25-27 days and 13 days respectively (Hajukkanu et al., 
1979).

Salvarai "St«3Tl 979) reported that mophosfolan applied 
at 0*75 kg ai/ha persisted for 30-40 days under flooded 
conditions.

Hoot zone application of carbofuran showed increased 
persistence than in paddy water broadcast application (Eajufckanu 
et al,. 1980).

SToshiya et al. (1980) determined persistence and residual 
toxicity of some granular insecticides by applying them @
1 kg al/ha on standing water of the potted plants and found 
that carbofuran and isofenphos persisted' for a longer period 
of time.



Among tho granular formulations tooted IHPC (ilipcin) 
gave 100$ mortality of BPII tip to 25 days after insecticide 
application. Carbofuran resulted in 100 per cent mortality 
only up to 6 days while with nonocrotophos mortality of BPI1 
decreased gradually from 3rd day after application (Vonkatasvamy 
and Ealo&o, 1980)*-

1*3 Residues of insecticides applied in paddy field occurring in 
trains at the time of harvest

Application of phorate at 2*0, 1*0 and 0*5 lb/acre in 
paddy fields at 50 to 60 days after planting caused residues 
of 4*0, 6*5 and 9*5 ppm respectively (Anon., 1971).

Eajukkannu ot al. (1976) reported that phorato at 
1*25 feg ai/ha applied to rico at 15 and 45 days after planting 
left residues of 0*07 and 0*03 ppm respectively in hulled 
grains, up to 0*15 ppm in straw and there was no detectable 
residue in bran* While soil application of carbofuran at the 
same dose resulted in 0*03 to 0.06 ppm .of residues in grain 
it was not detectable in straw at harvest*

Carbofuran at 1.0 kg ai/ha applied twice showed 0.11 ppm 
residues in rice grain and the values were below the E M  
tolerance limit up to five rounds of application (Anon*, 1977).



Hajukimnnu et al. (1977) found that soil application of 
carbofuran and phorate 0 1.25 kg ai/ha under flooded conditions 
In paddy fields showed 0.057 and 0.192 ppm residues in hulled 
grain and straw respectively*

Salvaraj and VcnugopoX (1977) reported that carbofuran at 
0.75 and 1 .0  kg ai/ha applied twice and thrice at 20 days 
interval commencing from 15 os 20 DAP left a residue of 0.04 and 
0 .11 to 0.18 ppm in grain and bran respectively for two rounds 
while for three rounds of application the residual levels were 
0 .1 to 0.15 for grain and 0.18 to 0.75 for bran# Kephosfolon 
at the some doses for two applications showed residues of 0.1 to 
0*2 ppm in grain and 0.12 to 0.17 ppm in bran. But when applied 
thrice the residues amounted to 0.2 to 0.48 and 0.08 to 0.18 in 
grain and bran respectively*

Residue level of carbofuran in paddy grain and otraŵ asZ;.-’
0.66 and 0.21 ppm respectively when applied at 1.2 5 kg ai/ha 
20 days after transplanting while the residues of phorate at the 
same dos© were 0,08 in grain and 0*15 ppm in straw (Rajukkamtu 
and Krishnamoorthy. 1979).

Visalakshi et al, (1979) observed that carbofuran 0,5 kg 
ai/ha applied at boot leaf stage left non-dotectablo levels of 
th© toxicant in grain and 0.35 to 0.47 ppm in straw and it was



0,62 to 0*81 and 1*0 to 1,44 PP*a respectively for 1 kg al/ha. 
For phorato at 1,25 leg: ai/ha tho residues were 0,24 to 0,54 
in grain and straw "but at 2,5 hg ai/ha tho residues increased 
to 0,38 to 0*65 and 0,85 to 1,1 ppm respectively.





H&SBBIiCbS Al® I'SBSIODS

Field end pot trials were conducted at the College of 
Agriculture, Vellayoni, to determine the phyto tonic effect 
of four insecticides, carbofuran, phorate, monocrotophos 
osd quinalphos on a short dumtio'a 2d.ee variety. * driven! 1 

during 1931-82,
2,1 Field trial to determine the -nhvtotonic effect of insecticides

2*1,1 Raising? the cron; Tho area selected was with facilities for 
controlled irrigation and drainage,

She cultivation practices recomended for short duration 
rice varieties in tho Package of Practices of the Kerala 
Agricultural University (1982) were followed excluding plant 
protection measures,

llursery plots of 1 .2  2 1 .2  b with 20 cm bunds and with 
separate irrigation and drainage channels were prepared*
The sprouted seeds were sown*

In the main field, plots of 3*6 x 3.3 n were laid and 
tho plots in a block were separated with bunds 30 cm wide and 
the blocks were separated with bunds of 70 cm width* 
Randomised block design was adopted for the lay out and 
each treatment was replicated thrice, Twenty ono day old 
seedlings wore transplanted in the main field with three



s e e d l i n g s  p e r  h i l l  a n d  in l i n o s  w it h  a  s p a c in g  of 15 ac 10 cm* 

After t r a n s p l a n t i n g  c o n t r o l l e d  i r r i g a t i o n  end d r a i n a g e  w ere  

d o n e  g o  a n d  w hen r e q u i r e d .

2*1*2 Treatment Following treatments were given in the three 
experiments laid out separately.

Carbofuran 0*5 end 4*0 kg ai/ha
Phorate 1.25 and 10.0 9 9

Eonocrotophos 0*25 and 2*0 9 f

Quimlphoo 0.25 and 2,0 » 9

Control 17a treatment

Treatment in main field 21 days after nlnnting only i
Carbofuran 0*5 and 1*0 k g  ai/ha
Phorate 1.25 and 2.5 * t

Eonocrotophos 0.25 and 2.0 » i

Quinalphos 0,25 and 2.0 9 9

Control Ho treatment

Treatments in nursery 15 days after sowing (DAS) end
in main field 21 day after planting (DAP)
Carbofuran 0*5 and 0.5 kg ai/ha

# # 0.5 and 1.0 9 9

9 9 4.0 and 0.5 9 9

9 • 4.0 and 1.0 9 t



Phorate 1*25 and, 1*25 kg ai/ha
M 1*25 and 2*5 M
f 9 10.0 and 1*25 99

f 9 10.0 and 2.5 99

Konocrotophos 0.25 and 0.25 kg ai/ha
* * 0*25 and 2.0 9 9

9 9 2*0 and 0.25 9 9

9 t 2.0 and 2.0 9 9

Quinalphos 0.25 and 0.25 9 9

t» 0.25 and 2.0 99

t * 2.0 and 0*25 9 9

tt 2.0 and 2*0 9 9

Control Ho treatment

Prior to the Insecticidal application tho plots wore 
completely drained out and were again irrigated two days 
after tho treatment# The granular inaeetici&Qs were mixed 
with equal weight of dry sand for uniform distribution. 
Spraying was done with a pneumatic knapsack sprayer using 
500 1  of spray fluid per hoc taro.

>3 Assessment of results 
>1 Yield contributing character a

(a) Height of riant; Plant height was recorded at weekly 
intervals after the application of insecticides end the



observation was continued up to the 12 days prior to harvest.
She height recorded was the measure from the base of the 
stalk to tho tip of th© longest leaf or to that of the earhead 
whichever was higher, Four plants were mrked as observational 
plants in each plot. Height of these plants and two other 
plants chosen, at random during each observation was noted.
From the data meon height per plant was calculated.
(b) Loaf area index : Leaf area was recorded at . 15 day
intervals after insecticidal application in main field. Four 
sample hills were selected for each observation* She maximum 
width (w) and length (1 ) of all the leaves of th© middle 
till ere in each hill were noted and leaf area per tiller was 
worked out using the formula, leaf area (LA) c k z 1  i w, 
whore k is an adjustment factor 0.75. Leaf area per hill was 
taken as total leaf area of middle tiller x. total number of 
tillers, leaf area index (LAI) was the sum of leaf area of
4 sample hills / area of land covered by four hills,
(c) Hoot lerwrfch : Six plants from each plot were uprooted
and the. length of the longest root in each plant was recorded 
and the average was computed.
(d) Humber of tillers / m m  : She tillers from observational 
plants were counted at 15 day intervals after application of 
insecticides and values per cq. m wore computed.



(©) Weight of shoot and soot s 03a© shoot and roots were 
separated and dried in on oven at 70-80°C till attaining 
constant weight* This was don© in the field experiment 
alone 36 and 51 days after planting*
(f) Productive tillers / en n s Humber of productive 
tillers from the observational plants wore counted before 
harvest and tho value per aq. ra was computed#
(g) tfols&t of panicle : ffiio average weight of panicle Waa
determined by dividing the total weight from the clump by 
the number of tillers#
(h) 1000 grain weight : Thousand grains were counted from the 
winnowed and cleaned produce from each plot and were weighed#

2*1 #5*2 drain yield s The grain harvested from each plot m s  dried* 
oloaned, winnowed end weighed* I?rom this, yiold of grain per 
hectare was computed#

2.1 .3,3 Pest infestation s Tho peet count was taken at 20, 23, 38

and 43 days after planting. Tho. various parameters used for 
assessing incidence of different pests are given below*
(a) I»eaf folder (Cnanhaloogociis medinalis Guesi.)

The incidence was aaeoosed in terms of the number of 
infested leaves * Tho total number of leaves (both damaged 
and undamaged) uas recorded from six randomly selected hillo 
and tho porcentage of damaged was calculated#



(b) Gall fly Orseolia oryzae (WH) Manl

One square metre plot ̂ rao randomly fired in each 
treatment plot by throtnLng a square metre frame, She numbor 
of infested hills, damaged tillers and total number of tillers 
in damaged hill were observed. 2hen the percentage incidence 
was evaluated as number of damaged hills in the cample x 
number of damaged tillers x 100 / total number of hillc in 
tho sample x total number of tillers in infested hills.

(c) Hice bug (LentocoriGa acuta)
Incidence wqg recorded by standard net sweeps. Hire©

180° sweeps were made by diagonally crossing the -plot. Mean 
of tho swoops was worked out and tho same was recorded as the 
population of th© pest per plot.

(d) Red spotted ear head bug (Meni&a hlotrio)
. Mot sweeps were mdo for recording tho bug population.

Mean of the catch in three sweepg per plot was worked out.

2*2 Determination of nhytotonic effect of insecticides rrerarod 
from technical materials and those of commercial forrmlatlonQ 
on rice

2.2.1 Raising tho cron
Medium sised flower pots (20 cm x 18 cm) were filled

with soil collected from rice fields and 21 day old seedlings



wore planted @ 3 seedlings por pot# For tho first experiment 
sprouted seeds were sown and the plants were later thinned 
to retain three numbers per pot* Adequate number of pots for
treatments each with three replications were raised*

\2*2*2 treatment : The treatments given In the field experiment
were given in the potted plants also* The emulsions prepared 
from emulsion concentrates and those prepared from technical 
grades of the insecticides, using benzene as solvent and 
triton lOGx as emulsifier, were sprayed on th© plants using 
an atomiser* Uniform quantity was sprayed in all treatments* 
Th© required quantities of granules were mixed with dry sand 
and uniformly distributed in the pots.

2*2*3 Assessment of results : Assessment of th© growth and yield
parameters was done as described under field trial*

2*5 Betermiration of persistent toxicity of different insecticides
This was dona using third las tar nymphs of brown plant 

hopper, Ulianarvata lugens (Stal) as test insect.

2*3*1 Misljag--the crop : The crop was raised in pots as described
earlier* Adequate number of plants for all treatments each 
with three replications wore maintained*

2*3*2 Treatment : Treatments were given as mentioned under
2.1*2 (b).



2«3o I&Tiosqro of test insect 9 : Pifteon numb era of third instar
nymphs of Hilararvata lugone collected with an aspirator 
from a culture maintained in the laboratory were confined to 
the stem portions of the treated plants after removing tho 
leaves and covering the same with a chimney* She open end 
of the chimney was covered with muslin cloth. Insects were 
thus released at the end of 1 , 2, 3* 5 and 7 days after 
application of insecticides. She mortality was recorded 
24 hours after the exposure, treating the morbid ones also 
as dead.

2.3*4 Assessment of persistent toxicity
(Dhe persistent toxicity of the insecticides to 

|£. lumens was calculated in terms of 55? indices following 
the methods of Pradhan (1967) where P is tho period up to 
whieh the toxicity persisted and T is the average toxicity
i.e. the sum of percentages of mortality / number of observa­
tions.

2*4 Bstistation of residues of insecticides in nadfly gralnB 
at harvest

2.4*1 Carbofuran
Carbofuran residue in paddy grains was estimated by 

colorimetric procedure described by Gupta and Dewan (1973),



Acid hydrolysis followed by solvent extraction
The principle of this nethod 1b to convert conjugated 

forms of carbofuran In grain s staple into glucooido form 
using hot acid digestion*

Twenty five grammes each of grain samples were taken 
in 500 ml conical flasks and 350 ml of 0*25 H hydrochloric 
acid was added (Cook et gl*, 1969)* Using air oondensor 
these were refloated on water bath for an hour* The oontents 
were then filtered through glass wool over cotton and using 
hot 0*25 H HC1, the volume was made up to 250 ml*

The hydrochloric acid extract was -then transferred to
i

500 ml separating funnel* Fifty elL of dichloromethane and 
Bis drops of 4# sodium lauryl sulphate were added to the 
extract, shaken well for two minutes and then allowed to 
stand for some time* The dichlorome thane layer was drawn 
out and filtered through, anhydrous sodium sulphate so as to 
remove the water content if my* This procedure was repeated 
thrice for each sample end the filtered extract was made 
up to 100 ml and stored in refrigerator.
Aeetonitrile-hydrocarbon -partition technique

The method described by Jones and Riddick (1952) was 
used for the removal of fatty materials from the extract 
prepared above*



The extract from each sample (100 ml) was concentrated 
in & Xudorna Banish Evaporator. To this 50 ml acotonitrilo 
was added and evaporation continued, Then the solution was 
transferred quantitatively into a 250 ml separating funnel 
and extracted twice with 30 ml each of hexane saturated with 
acotonitrile. Discarding tho hexane layers, the aeetonitrLle 
portion was concentrated to about five ml and again taken 
in 250 nl separating funnel. To this 100 ml, 0.25 IT 
hydro chloric acid was added and this aqueous phase extracted 
thrice with 50, 25 and 25 ml each of didiloroms thane. These 
diahloromothane layers were passed through anhydrous sodium 
sulphate and volume made up to 100 ml.
Olean-UTJ

Twenty ml aliquot of the diehlosomthane extract was 
taken in a test tube, shaken well with activated charcoal and 
filtered through t-Jhatman Ho. 1 filter paper. Using a manifold 
dry air evaporator, 10 ml of tho £1Itrate was evaporated to 
dryness. Thirty ml methanol was used to rinso the aides of 
tho test tube end seven ml freshly prepared coagulating 
solution was added to it. Tho content was allowed to stand 
for 10 minutes with occasional shaking aid finally filtered 
through Whatman ITo* 42 filter paper.



Botermlmtion of residue
She 13, It rate was further processed by pipotting 

five ml samples each into a 25 ml stoppered test tubos and 
were placed in ice bath kept below 4°C. Two ml of 1*5 IF 
mothanolic ICOH was added to the solution, mixed well and 
then allowed to stand for five minutes. One al of cold,, 
chromogenic reagent (prepared by miring thoroughly 25 sal 
of cold ethyl alcohol and 2 ml of glacial acotic acid with 
25 mg of p-nitrobenzene diaKonlum fluoroborate for two 
minutes and filtered through Yfhatman Ho, 1 filter paper) 
m s  added, well shaken and placed in the ice bath for two 
minutes* Then tho colour was read at 550 nyu wave length 
in a Spectronie-20 spectrophotometer,
Calculation of the residue

Th© quantity of the insecticide residue in the extract 
was calculated by ref ©ring to the regression aquation worked 
out for different concentrations of carbofuran, against 

- their optical densities y « 0,0929s: - 0,0452.
IP h o r a t o , f-femo e ro  to  n h o  a  a n d  Q u im l u h o a

The residues of these 0 2? compounds were estimated by 
following the procedure of Gets and tfatts (1964).

Twenty five gram each of grain samples were ground and 
taken in a 250 mi flask excepting quinalphos where grains 
as such wore taken. To this 40 ml of chi oro form was added and



placed in a shaker for pO minutes and filtered through 
anhydrous sodium sulphate* The extraction procedure was 
repeated thrice each with 23 ml lots of chloroform. Those 
extracts were combined and cone ait rated to almost dryness.
Olean-up

Twentyfive ml chloroform was used to rinso the tubes 
and then passed through a two cm column containing four cm 
layer of gii hydrous sodium sulphate and five gram adsorbant 
mixture over cotton. The aliquot was collected in 100 ml 
reagent bottles* The clean-up was continued thrice each 
with 23 ml chloroform and finally the aliquot was made up 
to 100 ml and stored in tho refrigerator.
Estimation of residues

To 23 ml aliquot each taken in test tubes a drop of 
propylene glycol was added end concentrated in Kudoma Danish 
evaporator.

To the concentrated aliquot 0*4 ml each of benzyl 
pyridine and cyelohesyiemine solutions were added and the 
tubes wero placed in oil bath for three minutes at 180°C 
fitted with air condenser. The tubes were then cooled in an 
ice bath for one minute; throe ml ©thyl acetate was added 
to each tube end the colour was 2x1 ad at 540 nyu in a 
Speotronlc-20 spectrophotometer.



Calculations wore done as mentioned earlier* degression 
equntiona worked out vere* for phorate y =» 0*1 56s - 0*0402, 
for raonocrotophos y = 0*0305s - 0*0091 and for quinalphos 
y a d.tit'tfj: + <S .77fti.

2*4*3 Bio asoay of insoetietdo residues in amino
5?he residues of all the four insecticides were estimated 

biologically using one day old adults of ffrooonhll& molanojgaster* 
The extracts for colorimetric assay were used for bio assay 
alec. One ml each of the extract was taken in rimless bio 
assay tubes (20 cm x 2.5 cm) and they were gently rotated 
to spread the solution on the inner surface to get an uniform 
deposit. 3?he test Insects were released into the tubes and 
kept at 27 ~ 1°C, 2ho mortality wsb noted after 24 hour© and 
was corrected for control mortality uoing Abbot’s formula.
She data were asbjected to Probit analysis using the method 
of Finney (1964) and the regression equations worked out 
as follows :

carbofuran y a 0.00075s -f 4.2491

phorate y a 0*OG597x + 3.6629
monoerotophos y » 0.0096s + 3*8947

quinalphos y «* 1 .633s *> 1.774

2he residues in the sample ertmcte were determined from the 
regression equations based on mortality of the toot insect.





Effect of treating different growth stages of rice plants 
with various insecticides on the yield

The yield data relating to the various experiments are 
presented in Table 1 p Appendix 1 and Fig* 1 * All the treatments 
except monocrotophoo 2.0 kg ai/ha and quinalphos 2*0 kg ai/ha 
gavo yield significantly higher than that of control* when 
applied at 15 days after sowing. In the field trial using 
commercial formulations tho maximum yield was obtained in plots 
treated with carbofuran 0 0*5 and 4*0 kg ai/ha, tho difference 
between tho two doses being statistically insignificant* The 
yields in those plots were 147*2 and 142*4 per cent of the 
yield in control. The two doses of phorate also gave high 
yields of 155*7 and 152.7 per cent of the yield in control, 
the difference between the yields of those plots being insigni­
ficant and also on par with the yield in plots treated with 
carbofuran © 4*0 kg ai/ha. The lower doses of quinalphos and 
monoerotophos were also superior to control while the higher 
doses of those insecticides gave yields on par with control 
only. In the Initial stages following the application of 
higher doses of monocrotophos and quinalphos the plants showed 
symptoms of tosicity though in later stages they recovered.

In the pot culture experiment also the yield in plants 
treated with quinalphos and monocrotophos O 2 kg ai/ha was



Table 1 . Effect? of treating different growth stages of rice plants with 
various insecticidea on the yield of the crop

Percentage increase In yield over control when

Treatmento treated at 15 DAS treated at 21 DAP
In potted plants In field In potted plants In field
A B B A B B

Carbofuran 0.5 kg ai/ha 135.89 137.88 147.20 145-50 139.70 119.®)
9 t *4.0 9 9 122.58 124.81 142*40 169.60 170.80 142.20

Phorate 1.25 99 119*51 120.45 132.70 143.10 120.50 132.70
* 9 *10.0 V 9 128.56 130.56 135.70 168.90 153.40 134.40

Honocrotophoe 0.25 9 9 123.64 125.97 122.00 120.20 121.40 122.20
9 9 2.0 9 9 110.22 108.55 105*30 170.30 ' 141.70 131.30

Quinalphos 0.25 9 9 122.84 124.54 122.60 156.20 132.SO 128.00
»• 2.0 9 9 112.78 107.78 108*30 140.70 144.50 130.70

Control 100.00 100.00 100.00 100.00 100.00 100.00
C.D. 14.94 13*31 11.26 49*93 35.58 17.49

DAS i Days after sowing
A s Formulated from technical grades

DAP s Days after planting 
B : Commercial formulations

• At 21 DAP carbofuran and phorate were applied at 1 and 2.5 kg ai/ha respectively
Coto



Fig* 1 • Effect of treating different growth stages of rioo plants with variouo insoctioidoo on tho yiol&~ of tho crop
A - Treatment in nursery only B - Treatment in main field

{15 PAS) only (21 BAP)
kg ai/hakg o±/ha

1 Carbofu3?an 0.5 1 Carbofuran 0.5
2 * 9 4.0 2 * i 1.0
3 Phorato 1.25 3 Phorate 1.25
4 9 9 10.0 4 ( 9 2.5
5 Monocrotophos 0*25 5 Monocrotophos 0.25
6 t $ 2.0 6 9 9 2.0
7 Quinalphos 0.25 7 Quinalphos 0.25
0 tt 2*0 8 9 9 2.0

C - Tr<
1 Carbofuran 0*5 kg ai/ha and 0.5 kg oi.
2 9 t 0.5 1.0 9 9
3 9 9 4.0 0.5 f 9
4 * # 4.0 ft 1.0 9 9
5 Phorato 1.25 ,f 1.25 9 96 * 9 1.25 tt 2.5 9 97 9 9 10.0 ,, 1.25 998 9 9 1 0.0 t 9 2.5 9 »9 Mono e r o t oplio s 0.25 ,, 0.25 9 910 9 9 0.25 tt 2.0 9 911 » 9 2 .0 r t 0.25 9 912 9 9 2.0 t s 2.0 9 9
15 Quinalphos 0.25 0.25 9 914 9 9 0.25 tt 2.0 9 »
15 9 9 2.0. 11 0.25 9 916 t 9 2.0 19 2.0 9 9







on par with that of control* The plant0 treated with phorate 
1 *25 kg a±/ha yielded higher them the control plants* The I
plants treated with carbofuran commercial formulation gave 
137*9 per cent of the yield in control and it was followed by 
phorate 10 kg ai/ha* monoorotophos 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 pez? cent of that 
of control* The yields in the treatments were not varying 
significantly* The increase in yield observed in plants treated 
with insecticides formulated from technical grades also showed 
the same trend as commercial formulations, Carbofuran 0*5 kg 
ai/ha was found to be the best and it was followed by phorate 
10 kg ai/ha, monoorotophos 0*25 kg ai/ha* quinalphos 0*25 kg 
ai/ha and carbofuran 4*0 kg ai/ha* the yield in these treatments 
being in the range of 135*9 to 122*6 per cent of that of control 
and there being no significant difference among the treatments* 
Phorate 1 *25 kg ai/ha was superior to control* The higher doses 
Of monoorotophos and quinalphos showed slight phytotoxic symptoms 
and though the yields in the treatments were slightly higher 
than that of control they were on par statistically* The effect 
of the insecticides formulated from technical grades and 
corresponding doses of commercial formulations did not vary 
significantly.



In the second experiment in which the Insecticidal 
treatment was given 21 days after planting in main field* all 
the treatments were found superior to control, Carbofuran 
1 kg ai/ha gave the highest yield of 142 per cent of that of 
control and it was followed by phorate 2.5 kg ai/ha# phorato 
0.25 kg ai/ha, monocrotophos 2.0 kg ai/ha, quinalphos 2 kg
al/ha, quinalphos 0.25 kg ai/ha, monocrotophos 0.25 kg ai/ha

/
and carbofuran 0.5 kg ai/ha, the yiold in tho treatments being, 
154.4, 132.7# 131.3, 150i7, 128.0, 122.2 and 119.8 per cent of 
that of control. In the potted plants in which the commercial 
formulations were applied, the increase in yields due to the 
treatments were relatively higher than those obtained from 
corresponding treatments in tho field. In pots it ranged 
from 170.8 to 120*2 per cent of that of control while in field 
the range was 142 to 119.8 per cent. The formulations prepared 
from technical grades and applied on potted plants performed 
on par with the commercial formulations. The formulations of 
monocrotophos prepared from technical grades ranked top in 
yield while in the case of the commercial formulations of the 
pesticide used in pot ub well as field experiments yielded less 
than carbofuran and phorate.

The effect of treating nursery at 15 DA3 and' the main 
field at 21 PAP in different dose combinations shown in' Table 2 
revealed that quinalphos © 2.0 and 0.25^(i^nursery and main



Table 1 Contd.Sffoct of treating different growth ctages of rice plants with various insecticides on the 
yield of the crop

Percentage inc reas g/̂ ld cyiiId over control when
Treatments treated at 15 M S  and at21 DAP

In potted plants In field
A B B

Carbofuran 0.5 + 0.5 &g ai/ha 117.5 118.0 88.6
• 9 0.5 + 1.0 9 9 130.1 131.4 139.7
» 1 4.0 + 0.5 99 157.9 164.9 140.B
9 9 4.0 + 1.0 9 9 141.3 141.5 143.4

Phorate 1.25 + 1.25 9 9 132.6 129.8 143.3
«t 1.25 + 2.5 t V 107.7 114.0 126.9
• 9 10.0 + 1.25 9 9 149.3 152.8 139.7
9 9 10.0 + 2.5 9 9 110.2 109.5 130.9

Monoorotophos 0.25 + 0.25 9 9 131.8 132.1 140.2
99 0.25 * 2.0 9 9 94.0 92.8 135-7
9 > 2.0 * 0.25 9 9 121.3 120.1 140.5
9 9 2.0 2.0 9 1 113.4 114.4 79.8

Quinalphos 0.25 •f 0.25 » 1 109.6 113.3 102.9
9 9 0.25 + 2.0 9 9 109.7 89.4 113.0
9 9 2.0 + 0.25 9 9 98.6 127.9 132.0
* 9 2*0 + 2.0 9 9 106.6 107.2 98.0

Control 100.0 100.0 100.0
C.D. 13.53 13 .9 7 22.34
DAS t Days after sowing DAP s Days after planting

A s Formulated from B 3 Commercial formulationstochnicol grades



field respectively), quinalphos 0.25 and 2*0 kg ai/ha, 
quinalphos 0*25 and 0.25 kg ai/ha, carbofuran 0.5 and 0.5 kg 
al/ha and conoorotophoo 0.25 and 2.0 kg ai/ha yielded on par 
with control; HJho yields in all other treatments were superior 
to control and on par among themselves, the increase over 
control being in the rang© of 126.9 to 143.4 pez? cent*

She commercial formulations and formulated technical 
grades applied in potted plants did not cause significant 
variations in yiold. All the treatment combinations of 
quinalphos except 2.0 and 0.25 kg ai/ha (in nursery and main 
field), phorate 1.25 and 1.25 kg ai/ha as well as 10 and 
1 *25 kg ai/ha, moaoorotophos 0.25 and 0*25 kg ai/ha as well as 
2*0 and 0.25 kg ai/ha gave yields on par with that of control. 
Quinalphos at 2 and 2 kg ai/ha gave significantly higher 
yield than control as a commercial formulation while in the 
laboratory formulation from technical grade it came on par with 
control. Carbofuran and phorate applied in higher doses in 
nursery and lower doses in main field gave the highest yield, 
the difference between the two levels of insecticide treatment 
being statistically insignificant.
Effect of treating rice oron with various Insecticides on 
height of the plants

Sable 2 gives the data relating to the height of plants 
observed in various experiments and the details of statistical



Table 2. Effect? of treating different growth insecticides on the mean height (eta)

Treatseats
A

Floats treated ot 
7 DAP

B C

Carbofuran 0*5 ai/ha 45.3 44.0 26.0
* • 0 #* 36.3 41.0 25.3

Phorato 1*2$ t 9 41.0 41.0 24.7
,, 10.0 t 9 44.0 45.3 26.3

Monocrotophos 0*25 9 » 42.0 40.0 25.4
•. 2.0 99 38.3 37.3 25.2

Quinalphos 0.25 9 9 38.7 42.3 23.5
t, 2*0 9 9 36.3 40.7 22.7

Control 40. 0 40.0 25.0

C.D. 5.67 5.67 1.34

M B  a Days after sowing 
DAB 3 Days after planting 
$S s $ot significant



15 DAS and observed ati
14 DAP 21 DAP 28 DAP

A B 0 A B C A B C
55.0 55.5 44.2 67.0 66.7 53.5 78.7 74.0 64*3
48.3 52.7 40.0 57.5 61.0 54.8 71.3 72.0 63.2
48.3 47.7 41.9 53.5 62.3 57.3 70.0 70.7 59.3
50.7 55.0 44.9 57.5 68.7 61.8 72.0 73.0 65.1
56.0 51.0 44.7 65.0 63.0 60.0 74.0 70.3 62.6
52.3 47.0 43.8 62.3 60.3 56.4 72.0 69.3 60.3
49.3 54.0 55.8 62.7 63.0 57.5 73.7 74.0 63.7
48.0 55.5 54.7 53.7 57.3 56.5 70.3 71.0 59.8
44.0 44.0 55.9 50.3 50.3 51.8 63.3 63.3 56.6

5.48 5.48 4.82 6.93 6.93 N6 RS ITS ITS

A s Insecticides formulated from technical grades and applied on potted plants
B t Commercial formulations applied on pottod plants
C i Commercial formulations applied in the field



analysis of the data are given in Appendix 2. The effect of
treatment in nursery as seen from the moan height of plants
in various treatments at 7 DAP revealed that in field the
loner dosoo of pesticides were more stimulatory than the
higher doses except in the case of phorate where the mean
height in plots treated with the insecticide at 10 kg ai/ha
was'superior to tho so treated © 1 .25 3sg ai/ha* Higher dose of
phorate, both the doses of carbofuran and monocrotophos resulted
"in taller plants, the differences among the treatments being
insignificant* In plots treated with lower doses of phorate
and both doses of quinalphos, the plants were shorter than
those of control* At 14 days after planting plots treated with
the lower dose of phorate also came on par with the other
effective treatments, the mean height of plants boing in the
range 40 to 44*9 cm* The height of the quinalphos treated
plants was lower than those of control but they were not 

*

significantly different* At 21 DAP the plants treated with 
the higher dose of phorate and lower doses of other insecticides 
were taller than those in the remaining treatments though the 
height of plants under the different treatments was not varying 
significantly. In treatments tho moan height of plants ranged 
from 54.8 to 61 *8 cm against the height of the control plant 
51.8 cm* In the subsequent observations the height of plants 
in different treatments was not found varying significantly.



She commercial formulations tried In pot culture 
experiments showed that at 7 DA? plants treated with phorate, 
quinalphos and carbofuran were taller than those in control 
while monoorotophos at the two doses retained the plants on 
par with control* At 14 DAP quinalphos, which did not give 
significant effect on plant height in the field experiment 
retained a higher rank in the pot culture experiment* But at 
21 DAP phorate 10 kg ai/ha, carbofuran 0*5 kg ai/ha, monocroto- 
phoe 0*25 kg ai/ha, quinalphos 0.25 kg ai/ha and phorate 
1 *25 kg ai/ha were found to give taller plants, the mean 
height of plants in these treatments being in the range of 
68*7 to 62*3 cm and on par. 2he remaining treatments were 
also superior to control* She moan height of plants in pots 
treated with the commercial formulations of insecticides and 
the formulations propared from technical grades did not vary 
significantly, the range being 45*3 to 36*3, 56 to 48 and 
6? to 53 cm for technical grades on 7, 14 and 21 DAS while 
the ranges of heights for commercial formulations wore 45*3 to 
37*3, 55*3 to 47 and 68.7 to 57*3 cm respectively on the 
corresponding dates. In subsequent observations plants 
treated with the insecticides were seen taller than those in 
control but the data were not significantly varying. As 
seen in the field experiment the formulations prepared from 
technical grades of monoorotophos, carbofuran and phorate also 
were found to stimulate plant height more than quinalphos*



2xio second experiment in which the insecticides were 
applied at 21 days after transplanting in tho field (Table 2) 
the plant height showed significant variation at 49 DAP and 
56 DAP* In the first observation at 20 DAP the plant height 
in control was 58*5 cm while in treated plots it varied from 
62.1 to 65 cm. But the variations wore not statistically 
significant* At 55 DAP mean plant height in control plots 
was 66*5 cm while in treated plots it ranged from 68*6 to 
73*6 cm and the variations were not statistically significant*
At 42 DAP the control plants recorded a nean height of 75*1 cb 
while in treated plots tho mean height ranged from 77*2 to 
81 ,2 cm* But this data also did not vary significantly* At 
49 DAP the data showed significant variations among treatments. 
Quinalphos at 2 kg ai/ha maintained the plant height on par 
with control while all other treatments were superior to control* 
Carbofuran 0*5 kg ai/ha gave the maximum plant height of 90.4 cm 
and it was followed by phorate 2*5 kg ai/ha, carbofuran 1 kg 
ai/ha* monoosotophos 0*25 kg ai/ha, phorate 1*25 kg ai/ha, 
monocrotophos 2.0 kg ai/ha, there being no significant variation 
among the treatments* The lower dose of quinalphos was on par 
with tho above treatments except carbofuran 0*5 kg ai/ha which 
remined significantly superior to monocrotophos* At 56 DAP 
also the plant height in various plots showed significant 
differences* Treatments found superior on 49 DAP retained



2able 2* Contd.
Effect of treating differeiit growth on the moan height (co)

treatments
Plants treated at 21 DAP

28 DAP 35 DAP
A B C A B C

Carbofuran 0.5 kg ai/ha 65.0 64.3 65.0 67.0 68.3 73*6
* • 1.0 9 9 65.5 6?.0 64.0 72.0 71.3 70.4

Phorate 1.25 • 9 . 61.5 61.0 62.0 66.7 67.0 69.5
• * 2.5 9 9 64.0 65.3 64*6 70.0 70.7 70.8

Monoorotophos 0*25 *9 . 60.3 60.0 62,1 64.7 64.0 71.0
M 2.0 9 9 62.0 62.6 62.0 68*3 6 7.7 70.0

Quinalphos 0*25 99 59.7 60.7 63.7 63.3 64.3 73.2
2.0 • 9 62.3 63*0 62.1 6B.0 69.3 68.6

Control 58.0 58.0 58.3 62.7 62.7 66.5

c .b . IB I© IB 4.67 4.67 IB

A 8 Insecticides formulated from technical grades and applied on potted plants
B s Commercial formulations applied on potted plants
C 8 Commercial formulations applied in the field



and observed ot - __________________ _
42 DAP 49 DAP 56 DAP 65 DAP

A B C A B C A B C A B 0

?p»o 7^*0 81.2 78.7 79.7 90.4 79.6 81.6 91.6 £1.0 03.3 -
76.0 78.0 78.6 82.3 81.7 8Q.8 84.3 84.3 89.1 85.0 86.0 —
75*6 73,0 78,9 79.3 79.6 87*6 80.7 80,3 67.8 81.3 81.0 -
75,5 76,0 78.9 81,0 81.0 88.9 82.7 85.0 89*7 83*3 84.0 -

71,0 70,0 76,7 75,7 75,0 87.8 77.6 76.3 88,3 79.0 70.7 -
73/7 73*0 75-9 70,3 78,0 87.5 79.3 79.3 86.1 80.0 80.3 -
TOeQ 70.0 82.3 74.0 75.3 86*3 76.3 77.0 66.9 77.0 78.0 -
72.3 73.0 77.2 76.7 77.7 83.1 78.3 79-0 83.7 78.7 79.7 •
67*0 67.0 75*1 72.0 72 oQ 81.7 72.3 72.3 82.3 75.0 75.0

4.62 ■ 4,62 m 4.5? 4.57 3.96 4.64 4.64 4.04 4.44 4.44 •>

DAP s Days after planting 
HS a Not significant



the same superiority on 56 hAP also, She lower and higher 
doses of the pesticides did not induce the plant height with 
significant differences#

The commercial formulations applied in potted plants 
had caused significant variations in plant heights as observed 
at different periods after application, Unlike in field experi- 
nont carbofuran at the higher doss of 1 kg ai/ha produced the 
maximum plant height in pots though it was on par with the lower 
doss of 0*5 kg a!/ha in all the observations# At 35 *>A3? the 
plant height in pots treated with carbofuran showed the highest 
' plant height of 71 #3 cm and it was followed by phorate 2#5 kg 
ai/ha, quinalphos 2 kg ai/kaf carbofuran 0#5 kg ai/ha, monooroto- 
phoa 2 kg ai/ha and phorate 1 *25 kg ai/ha, the moan plant height 
in those treatments ranged from 70,7 to 67.0 cm and they were 
on par, Quinalphos 0#25 kg ai/ha and monoorotophos 0,25 kg 
ai/ha were on par with control and also on par with the lower 
dose of phorate* la pots the higher doses of monoorotophos 
and quinalphos gave a higher stimulation of plant height while 
in field the lower doses of the toxicant were found more 
stimulatory# In general tho two insecticides induced less on 
plant height when compared to carbofuran and phorate. In the 
■two doses tried commercial formulations of the insecticides and

ithe formulations made from technical grades of the same did not 
induce.significant differences in the height of the plants#



In the third experiment the plants were treated In 
nursery and main field at different dose combinations* She 
data shoved (Sable 2) that the height of the plants observed 
at different occasions after treatment had significant varia­
tions in the case of field experiment * In all the observations 
the application of insecticides at the lover dose in nursery 
15 DAS and followed by the earn© dose in the main field at 21 DAP 
gave the maximum plant height* It was followed by the higher 
doses in nursery end main field# lower dose in nursery and 
higher dose in main field* She different dose combinations of 
monoorotophos did not cause significant variations in plant 
height observed at various occasions* Up to the 42 SAP the 
combinations of dissimilar doses in nursery and main field 
failed to exert any stimulatory effect on plant height since 
the mean height of plants in those treatments were on par 
with the corresponding controls* At 49 DAP plant height In 
all treatments except monoorotophos @ 2 and 2 kg ai/ha and 
quinalphos © 2,0 and 0*25 kg ai/ha were significantly higher 
than in control and at 56 DAP the latter treatment alone 
remained on par with control* Comparison of the beet dose 
' combinations of various insecticides showed that the insecti­
cides included in the present experiment were equally effective 
in inducing plant height* The commercial formulations applied 
in pots caused significant variations in height in the first



Table 2, Contd.
Effect of treating different growth stages on the mean height (era)

Plante treated at 15 PAS
Treatments 28 BAP

a ’ ' b C A
33 bap

B C
C a r b o f u r e n 0,9 *  0.9 kg ai/ha 81.9 83*0 79*5 84.3 89.0 84,6

m 0*9 + 1*0 if 70.0 7^*0 70.4 78.0 80.0 75*7
i t 4,0 + 0.9 i  * 76.0 76.0 73.6 84.0 78.3 76*9
t t 4,0 + 1.0 f| 78*3 30.0 76.3 82.3 83.0 82,9

Phorate 1.29+1.29 «» 79.0 73.0 78.4 03.7 84.3 86,9
*9 1*29 + 2.9 ii 75.6 73.0 69*7 79.7 82,3 73*6

10.0  +1.29 if 77.0 79.7 72.9 83*7 84.0 77.5
f t 10.0 + 2*9 t t 73.7 73*3 76.3 83.0 83.3 32,2

Monocrotophos 0*25 * 0*25 ,y 79.0 74.3 79*1 82,7 81.0 84,8
»» 0.29 + 2.0 11 - 69.0 7^.7 71.2 78*3 77*0 77*7
t t a . o  + 0.29 t t 67.7 70.0 71.4 73.3 75.3 77*2
t t 2.0  +  2.0  i f 73.3 72.0 73.2 81.0 80.3 80.9

Quinalphos 0*29 + 0.23 11 73*0 74.0 79.4 83*7 81.7 84,0
t t 0.29 + 2.0 || 76.0 76.0 69*2 81.0 82.0 77.8

... t t .2*0 + 0.29 t t 79.3 73.0 68.7 79*7 80.0 73.3
»» 2*0 ♦ 2.0 i f 72.0 72.7 77*9 80.3 81.0 83.6

Control . 68.7 68.7 69.4 76*2 76*2 73.4
C .D * 6.32 6,32 5.17 US NO 6*95

A t Insecticides formulated from technical grades and applied on potted plants
B t Commercial formulations applied on potted plants
C t Commercial formulations applied in the field



and 21 DAP and observed at
42 DAP 49 PAP 56 DAP 63 DAP

A B 0 A B c A B c A B 0

66*3 89*7 94.1 93.3 96.0 96.3 97.0 98.7 97.0 98.0 99.0 •
66.0 67.3 87.4 92.0 93 #0 90,7 95.0 95.7 90.7 95*7 95.7 -
90*0 92.0 87.8 95.0 96.7 94.4 96.3 98.7 94,8 97.0 99.0 -
83.7 85.3 91.5 92.0 94.0 94,5 95.3 96.0 94.7 96.7 96.3 -
85*3 @3.7 88.7 92.3 95.0 94,4 95*0 96.3 94.8 95.7 97.0 -
84.7 87.7 S3.7 88.0 91.0 90.1 91.0 93*7 90.4 92*3 94.0 r
89.7 91.3 84.6 93.0 94,0 90.8 95.3 97.tf 9 1.2 96*0 97.7
84.3 86.0 89.0 89.0 92.7 91.5 94.0 95.0 91.6 95.0 95.3
84,0 85.7 91.4 92.7 91.3 92.1 96.0 94.0 93.7 97.0 95.3 r
85.3 04.0 86.0 91*0 91.3 91.5 93.7 93.3 91.0 94.3 94.0 ■ ▼
84.0 84.3 85,6 69.0 85.0 90.3 90.3 90.0 90.4 90.7 93.7 -
84.0 84.0 88.2 91.7 90.0 89*6 94,7 93.0 91.0 95.0 93.3 -
66,0 85.0 91*0 92.0 92*0 93.6 91.3 92.7 92*6 91.7 93.0
85.0 83.6 84.9 92.0 94*0 90.8 93.0 94.7 91.0 94*3 95.0 -
05*0 85.0 78.7 88.3 89.3 85*8 90.7 91.3 86,1 91 .G 90.0 -
84,3 64.0 90.2 87.0 83.0 91.9 89.7 90.0 92.1 89.66 91.0
82,3 @2.3 82.9v 85.0 85.0^ 85.4 87.3 87.3 86.4 87.6 37,6 w
$S HS 5.01 AS ns 4.47 NB m 3.43 6.33 6.33 -

DAS s Bays after sotoiag 
DAP j Days after planting 
NS 3 Dot significant



observation made on 28 DAP only* Carbofuran. applied in 
nursery and main field at 0*5 and 1 kg ai/ha* phorate © 10 and. 
2*5 kg ni/ha, monocrotophos at 0*25 and 0*25 kg ai/ha* 2 and 
0*25 kg ai/ha and 2 and 2 kg ai/ha, quinalphos at 0*25 and 
0*25 kg ai/ha and © 2.0 and 2*0 kg ai/ha were on par with 
control with reference to the mean plant heights observed. 
Between the corresponding doses of each insecticide used as 
commercial formulation and as material formulated from technical 
grades no significant differences could bo observed with 
reference to their effect on plant height observed at different 
intervals after treatment. Height of plants observed in various 
treatments in pot culture experiments at 55* 42, 49 and 56 DAP 
did not show significant variations among the treatments.

She effect of treating rice cron at various growth stages 
with various insecticides on tho leaf area indices

She data relating to this character are presented in 
Sable 3 and results of statistical analysis are presented in 
Appendix 3- Eh© application of the insecticides in the nursery 
at 15 BAS did not induce significant variations In the leaf 
area of the crop in tho main field as observed at intervals of 
8* 23* 38 and 53 days after planting* In the pot culture 
experiment the leaf area indices showed significant variations 
in the treatments at 38 and 53 days after planting* At 38 BAB



?able 3. Effect of treating different growth stages on the leaf area index (LAI)
Plants treated

SJreotmonts 3 DAP
A B 0

Carbofuran 0*5 kg ai/ha 0.65 0.85 2.79
t'» 4*0 99 0.55 0*74 2.48

Phorate 1.25 » 0.68 0.69 2.52
tt 10*0 9 9 0.74 0.76 3.59

Monoorotophos 0.25 «t 0.69 0.62 2.94
9t 2.0 ,9 0.58 0.48 2.82

Quinalphos. 0*25 ■ $ » 0.65 0.77 2.83
M 2.0 9« 0.65 0.56 , 2.70

Control - 0*52 0*52 2.43

C.B. - HS HS m

A i Insecticides formulated from technical grades and applied oa pottod plants
B t Commercial formulations applied on potted plants
C « Commercial formulations applied in the field



at 15 PAS and observed ot
23 PAP 38 PAP 53 PAP

A ' B C A B C A B C
2*22 2.54 3*41 3.73 3.60 3*13 3.52 3.87 3.07
1*76 2.06 3*53 3.04 3.42 2.S6 3.32 3.55 2.38

2*03 2.4? 5.12 2.49 2.86 - 2.59 3.01 3.53 2.50
2*73 2.98 3*38 3.46 3.60 3.14, 4.20 4.15 2.77

2*93 5.14 3.42 4.35 4.17 3.29 3*63 3.42 3.26
2.54 2.85 3*38 4*14 4.05 3.00’ 3*43 3.18 2.13

2.34 2.15 3.46 2.54 2.89 3*22 4.02 4.87 3.27
2.17 1.92 3.13 2*11 2.58 2.74 2.56 2.78 2.30

1.87 1.87 3.11 2*21 2.21 2.75 3.15 3.15 2.0?

KS J® m 0.22 0.22 KB 0.94 0.94 KB

PAS r Bays after sowing 
PAP s Pays after planting 
HS t Hot significant



the leaf area index in plants treated with monoorotophos at the 
two doses were coming top, the differences between them being 
insignificant. It was followed by carbofuran 0.5 kg ai/ha, 
phorate 10*0 kg ai/ha and carbofuran 4.0 kg ai/ha, the dif­
ferences among the treatments being insignificant. The two 
levels of quinalphos and the lower level of phorate were 
significantly inferior to the other treatments though they were 
superior to control. At 53 DAP the relative ranking of the 
pesticides on the basis of the LAI was in the following 
descending order quinalphos 0.25 kg ai/ha, phorate 10 kg ai/ha, 
carbofuran 0.5 kg ai/ha, carbofuran 4.0 kg ai/ha, phorate 
1.25 5s® ai/ha, monoorotophos 0.25 kg ai/ha. The plants treated 
with commercial formulations and laboratory formulated technical 
materials did not show any significant differences in LAI. The 
leaf area Indices of plots treated with various insectloidee 
at 21 DAP also failed to show statistically significant varia­
tions. In pot culture experiment the commercial formulations 
caused significant variations at 36 and 51 DAP. In the first 
observation highest LAI was seen in plots treated with aonocroto- 
phos 2.0 kg ai/ha and it was followed in the descending order by 
carbofuran 1.0 kg ai/ha, monoorotophos 0.25 kg ai/ha, carbofuran 
0.5 kg ai/ha. phorate 2.5 kg ai/ha and quinalphos 2.0 kg ai/ha.
In the second observation the highest LAI was in plots treated 
with quinalphos 2.0 kg ai/ha and it was followed by monoorotophos



Table 3 * Cor.fed-
Effect of treating different growth stages of rice plantswith various insecticides on the leaf area indear (LAI) of the crop

Plants treated at 21 BAP and observed at
Treatments 36 DAP 51 DAP

A B 0 A B 0
Carbofuran 0,5 kg ai/ha 3.01 4.09 3.04 2.32 2.89 2.55

*» 1.0 *t 5.59 4.26 3.63 2.36 3.05 3.78
Phorate 1.25 i i 3.OS 3.38 3.49 1.91 2.74 2.70

0 ) 2.5 9 « 3.26- ' 3.56 . 3.77 1.93 2.88 3.22
Uonocrotophos 0.25 9 9 2.68 4.14 2.97 1.99 3.13 2.85

* * 2.0 9 9 5.28, 4.99 3.18 2.92 3.02 3*0 7
Quinalphos 0.25 9 9 3.18 2.99 3.13 2.05 2.48 2.95

9 t 2.0 9 9 4.01 3.55 3.6? 2.39 5.13 3*05
Control 2.85 2.85 3.17 1.79 1.79 2.81

G.D. 0.65 0.68 US 0.56 0.56 MS
BAP s Boy3 after planting MS i! Hot significant

A t Insecticides formulated from technical grades and applied on potted plants B s Commercial formulations applied on potted plants
C s Commercial formulations applied in the field CFl CO



0.25 leg ai/ha* carbofuran 1.0 kg ai/ha, Eonocrotophos 2*0 kg 
ai/ha, carbofuran 0.5 leg ai/ha, phorate 2*5 and 1 *25 leg ai/ha 
and quinalphos 0*25 kg ai/ha*

Data relating to the application of insecticides in 
various dose combinations are presented in Table 5 and 
Appendix 3. In the field trial the leaf area indices in 
various treatments did not vary significantly# But the data 
relating to the oonsnoroial formulations of pesticides in 
potted plants varied significantly in the observations taken 
at 36 and 51 MP* At 36 BAB the BAX was least in the treatment 
of- carbofuran 0*5 kg ai/ha in nursery followed by 1 kg ai/ha 
in main field. The LAI in other dose combinations of carbofuran 
did not show significant variations* But the highest index 
was in pots treated with carbofuran @ 4 kg ai/ha followed by 
0.5 kg ai/ha* At 51 BAP also the highest LAI was in 4*0 and 
0.5 kg ai/ha and it 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 last three being on 
par. Various combinations of doses of phorate did not cause 
significant variations in LAI of plants at 36 and 51 days after 
planting* The combination of lowest doses of 0.25 and 0.25 kg 
ai/ha of monoorotophos alone caused a LAI higher than that of 
control plants at 36 and 51 BAP* The leaf area index in pots 
treated with various dooo combinations of quinalpkos were



Slahle 5* Contd*Effect of treating different growth stages of rice plantswith various insecticides on the leaf area index (LAI) of the crop
Plants trosted at 15 DAS and 21 DAP _______ and observed at_____ ___'Treatments
A

36 DAP
B C A

51 DAP 
B C

Carbofuran 0.5 0*5 &S ai/ha 6.45 6.50 3-96 4.70 5.16 3*51
»» 0.5 + 1.0 5.85 5*96 4.43 3*07 5*20 3*90
> * 4.0 + 0.5 >9 4.66 7.43 5*16 4.2S 6.70 3*98
11 4.0 * 1.0 ,, 5.95 6.97 5*59 5*70 5*50 5*81

Phorate 1.25 + 1.25 v * 6.19 6.24 4.25 4.84 4.86 3*67
* t 1.25 * 2*5 tt 5.04 6.20 5*87 3*56 4.72 3*20
> i 10.0 + 1.25 t9 5.25 6.48 3-99 3*70 4.85 3*30
1 9 10.0 + 2.5 9 * 5.97 6.14 5*77 4.05 4.70 3*55

0onocrotopho3 0.25 +■ 0.25 ,, 5.B6 4.82 5*29 5*22 4.60 4,09
0.25 •f* 2.0 ,» 4 .SB 5*45 3«92 4.55 2.62 3*34

» * 2.0 + 0.25 , , 5-02 5.64 4.01 5.B7 3-32 3.48
* 9 2.0 + 2.0 f j 4.76 4,22 4.19 3-73 3*56 3.54

Quinalphos 0.25 0.25 9 y 4.92 5*52 5*78 4.70 4.72 4.66
t» 0.25 * 2.0 ) f 4.20 5*42 4.07 3*33 4.30 5*37
»• 2.0 + 0.25 ,, 4.40 5.60 4.13 3*52 4.43 3*57
9 9 2.0 + 2.0 ,, 4.50 5*Q0 4.73 4.55 4.68 3*73

Control 5.62 5.62 3*55 . 3.29 _ 3*29 3_*30 .
C tD« 1.09 1*09 7?8 1.02 1.02 ho
DAS : Days after sowing, DAP % Days after planting* NS * Wot sign if leantA : Insecticides formulated from technical grades and applied on potted plants.B s Commercial formulations applied on potted plants.C : Commercial formulations applied in the field.



significantly higher than that of control at 56 ©fid 51 DAP 
and they wore on par among themsolves• The M I  in pots 
treated with most of the combinations of doses of commercial 
formulations of pesticides did not vary significantly from 
the corresponding doses of the insecticides formulated in the 
laboratory using technical grades of the toxicant# However,
M I  was highest in carbofuran 4*0 and 1*0 kg ai/ha (technical 
grades) both at 56 and 51 DAP, Phorate at all combinations 
caused significant difference at 56 DAP while the variation 
was not much at 51 DAP. All the combinations of doses of

f(a O-l/u*.monoorotophos at 56 DAP and except 2*0 and 2.0„iit 51 DAP 
resulted in greater leaf area index. M I  in pots treated with 
technical grades of quinalphos did not vary significantly*.

Effect of treatments on the shoot and root weights of rice
Data relating to this are presented in Table 4 and 

Appendix 4* VJhen nursery alone m o  treated with insecticides 
in field the highest shoot weight was seen in plots treated 
with monoorotophos 0*25 kg ai/ha at 56 DAP which was also on 
par with the same insectioide at 2*0 kg ai/ha. The latter 
was on par Tilth control# Other treatments were inferior to 
control* Shoot weight at 51 DAP showed that all treatments 
were giving higher shoot weight than control* Phorate 10*0 kg 
ai/ha gave the maximum ohoot weight followed by carbofuran 0*5 kg 
ai/ha* The latter was on par with the remaining treatments.



Table 4. Effect of treating different growth stages of rice plantswith commercial formulations of various insecticides,, on the shoot and root weight of crop
treated at 15 Bis Treated at 21 PAP

Treatments Shoot weight observed at Hoot weight observed at Shoot weight observed at Root weight observed at
36DAP 51DAP 36DAP 51BAP 36DAP 51DAP 36DAP 51DAP

Garbofuran 0*5 kg ai/ha 4.80 6.?8 3.41 1.55 4.76 S.29 2.87 3.06
*1 *4*0 ti 4.0? 5.98 2.18 1.38 6.50 6*96 3.82 4.01

Phorate 1*25 *9 3.83 6.4? 1.58 1*38 4.7? 5.91 2.37 2.6?
» » *10.0 I 9 4*80 8.53 2.73 1.62 5.11 6.75 2.73 3.18

Hococrotophos 0*25 »* 5o61 6.65 3.33 1.84 4.84 5*22 2.24 3.13
1 9 2.0 *9 5*23 6*25 3.55 1.73 5.03 6*25 2.48 3.18

Quinalphos 0.25 9 9 4.66 6.68 2.05 2.08 4.79 6.75 2.43 3.00
ii 2.0 9 9 4*50 6.03 1.95 1.50 5.28 7.16 2.84 3*08

Control 4.93 5-10 2.95 1*02 4*59 5.70 2.24 2*87
C.D. 0.64 1.16 0.50 0*396 HS 0.935 0.794 ITS
♦ At 21 DAP carbofuran and phorate were applied at 1.0 and 2*5 kg ai/ha respectively ■ 

DAS 5 Days aftor sowing DAP s Days after planting
ITS s Hot significant

cn•si



She application of pesticides In the main field alone at 
21 DAP also resulted In significant increase in the shoot weight 
of plants in various treatments# -Honoorotophos 0.25 kg ai/ha 
and phorate 1.25 kg ai/ha? monocrotophos 2*0 kg.ai/ha and 
carbofuran 0.5 kg ai/ha were on par with control while tho 
remaining treatments were superior to control.

2ho treatment in nursery and main field also resulted in 
significant variations in shoot weight • At 36 DAP quinalphos 
0.25 and 0.25 kg ai/ha, carbofuran 4.0 and 1.0 kg ai/ha in 
nursery and main field wore superior to other combinations of 
the doses of the insecticide they being on par also. In the 
case of phorate, 10 and 1.25 kg ai/ha was the best combination 
the remaining dose combinations being oh par and inferior. In 
the oaso of monocrotophos also the higher dose in nursery and 
lower dose in the main field was seen more stimulating. In the 
case of quinalphos lower doses in nursery and main field or the 
higher dose in nursery followed by lower dose in main field gave 
high shoot weight. Baking the host combinations of treatment 
for comparison of the four insecticides they were found equally 
effective in stimulating shoot growth of the plants.

She dose combinations of various insecticides found 
superior for inducing shoot weight were found producing higher 
quantities of roots also (Bable 4).



Table 4. Contd.
Effect of treating different growth stages of rice plants with cosiraercisl formulations of various insecticides* on the shoot and root weight of crop

Treated at 15 BAS anti 21 DAP
Treatments Shoot wt. observed at Root wfc. observed at

36 DAP 51 DAP 36 DAP 51 DAP
Carbofuran 0.5 + 0.5 ks ai/ha 5.74 7.68 1.90 2.59

9 > 0.5 + 1 .0  *, 6.22 9-48 2.29 2.79
9 9 4.0 + 0.5 9 9 6.2? 10.68 • 2.47 ■ 3.86
9 9 4.0 + 1 .0  *, 8.24 11.67 4*47 . . 4.81

Phorate -1.25 + 1.25 ,, 6.15 9.47 3*42 . , 4.02 ,
99 1.25 + 2.5 ,, 5.09 8.47 2.55 3.92
9 9 10 .0 + 1.25 .9 7.93 9.55 2.74 4.05
9 9 10 .0 + 2.5 9 9 5.77 6.70 2.99 3.14

Monocrotophos 0.25 + 0.25 - , 9 6.62 8.40 2.25 * 3.42
9 9 0.25 + 2.0 ,* 6.40 7.93 2.46 3.03
»l 2.0 + 0.25 ** 7.15 10.04 3.83 4.21
9 9 2.0 + 2.0 f, 5.58 7.5S 2.01 2.96

Quinalphos 0.25 + 0.25 9 9 8.32 9.61 5.07 3.65
9 9 0.25 + 2 .0 f9 5.54 7.47 1.84 2.93
» 9 2.0 + 0.25 9 9 7.19 10.34 2.88 3*09
9 9 2*0 + 2.0 ,, 5.74 7.79 2.76 3.43

Control 5.18 7.47 2.16 2.67
C . D . 0.979 1.71 0.686 0.668

DAS s Days after sowing DAP : Days after planting trCD



Effect of Insecticide annlieation on the number of urodnctlve 
tillers

The resulto presented In fable 5 suid Appendix 3 showed 
that the application of pesticides at different levels in the 
nursery alone did not cause signifleant variations in the 
number of productive tillers, ¥hen applied 21 DA3? the data 
from field experiment did not show significant variations.
In pot culture studies all the treatments were found superior 
to control and they were all on par*

The various dose combinations of peoiicidea applied in 
nursery and main field (Table 5) showed that tho nrnabor of 
tillers were significantly varying in the field. The higher 
doses of insecticides in the nursery followed by their lower 
doses in the main field produced tho maximum number of pro­
ductive tillers in the treatments but these were also on par 
with the treatments having the combinations minimum doses In 
the nursery and main field except in the case of carbofuran. 
in the case of carbofuran, combinations other than the lower 
doses in nursery and main field were equally effective. The 
pot culture studies in which tho commercial formulations were 
tried aloo showed the same trend of relative performance of 
dose combinations of various Insecticides as seen in field.
Ho significant variations could be seen between tho commercial



Table 5* Pffect of treating different growth stages of rice plants vrith various insecticides on the productive tillers of the cron

Treatments
Treated at 15 DAS Treated at 21 DAP

In potted plants In field In potted plants In field
A B B A B B

Carbofuran 0.5 kg ai/ha 6.7 8.6 4P2.0 7.3 7.3 413.2
M *4.0 »» 7.0 7.5 . 461*4 . 8.0 . 8.0 424.3

Phorate, 1 .2 5 »» 7.7 7.6 469.0 6.7 7.3 390.8
9 V •10 .0 #* '8.3 8.3 483.5 7.6 , 8.0 407.6

Monoorotophos 0.25 » t ' .8.0 7.7 483.8 7.0 7.0 357.3
99 2.0 fi ' 7.7 7.5 461*4 7.6 7.7 413.2

Quinalphos 0.25 9 9 7.7 7.6 476.4 7.5 7.0, 368.5
»» 2.0 9 9 7.0 7.0 446.4 7.7 7.3 374.1

Control - 6.3 6.3 448.0 5.5 5-3 379.7
C.D. • . ITS HS IIS 1.25 1.25 ITS '

A : Formulated from technical grades DAS : Days after sowing
B i Commercial formulations DAP s Days after planting

ITS : Hot significant
* At 21 DAP carbofuran and phorate were applied at 1*0 and 2.5 kg ei/faa respectively.

co



Table 5» Contd,
FIfect of treating different growth stages 
of rice plants with various insecticides on 
the productive tillers of the crop

Treated 15 BAS and 21 DAP
'Treatments In notted clouts In field

A B B
Carbofuran 0.5 ♦ 0.5 kg ei/ha 10.7 9.7 390.8

»* 0.5 + 1.0 vt' 12.0 12.0 407.6
• i 4.0 + 0.5 t, 13.0 13.3 469.0
tt 4.0 + 1.0 13.0 12.0 435.5

Phorate 1.25 + 1.25 >« 12.3 11.0 424.3
11 1.25 ♦ 2.5 tt 10.7 11.7 435.5
tt 10.0 + 1#25 11 12.7 12.3 452.3
t » 10.0 + 2.5 tt 10.3 9.7 402.0

Monocrotophos 0.25 * 0.25 ,t 10.7 10.0 413.2
tt 0.25 + 2.0 0, 9.3 9.3 435.5
tt 2.0 *t* 0.25 ,, 12.0 12.0 441.3
11 2.0 + 2.0 10 9.3 9.3 407.6

Quinalphos 0.25 * 0*25 .. 10.3 10.3 418.8
tt 0.25 + 2.0 10 10.0 9.3 445,7
tt 2.0 + 0.25 »0 11.0 11.3 463.4
11 2.0 + 2.0 0 § 9.7 9.0 379.7

Control 7.7 7.7 358.5
C.D* 1.364 1.364 60.18

A 8 Formulated from technical DAS : Pays after sowing
grades DAP t Days after planting

B 8 Commercial formulations



formulations of insecticides tried and the laboratory 
formulated technical grades of pesticides#

Effeot of applying various insecticides on the panicle weight 
of rice

The results presented in Table 6 shovr that the application 
of pesticides in the nursery alone did not significantly affect 
tho weight of panicles in different treatments (Appendix 6)# 
When applied 21 days after planting the data from the field 
experiment showed significant variation among the treatments# 
Carbofuran 1 *0 kg ai/ha, phorate 2#5 kg ai/ha, auinalphos 
2#0 kg ai/ha were found to be on par end superior and these 
were followed by carbofuran 0.5 kg ai/ha, the mean wei^its in 
remaining treatments were on par with that of control# The 
data obtained from pot culture studies did not show significant 
variations#

Combination of nursery and nain field treatments 
(Table 6) also influenced the panicle weight varyfngly in 
different treatments# Carbofuran © 4*0 and 0,5 kg ai/ha in 
nursery and main field gave tho highest mean panicle weight 
and it was closoly followed by carbofuran 4*0 and 1 kg ai/ha, 
phorate 10 and 1*25 as well as 1#25 and 2*5 kg ai/ha, carbofuran 
0#5 and 1 kg ai/ha, monoorotophos 2 and 0#25 kg ai/ha and 
phorate 1.25 and 1#25 kg ai/ha wore also effective in giving



Table 6. Effect of treating different growth stages of rice plant with various insecticides on the panicle weight (gm) of the crop
Treated 15 BAS Treated 21 DAP

Treatments

Carbofuran 0.5 kg ai/ha
9 9 *4.0 99

Phorate 1.25 9*
99 *10.0 *9

Monocrotophos 0.25 9 9
9 9 2.0 9 9

Quinalphos 0.25 99
99 2.0 99

Control
C #D«

•WMMtMMMM

In potted plants In field
A B B
1.60 1.70 1.97
1.58 1.49 1*61
1.35 1.33 1.75
1.55 1.51 1.81
1.51 1.58 1.77
1.47 1.31 1.66
1.40 1.10 1.53
1.37 1.41 1.42
1.16 1.16 1.45
MS HS m

In potted plants In field 
A B B

1.79 1.90 1.89
2.00 2.12 2.09
1.71 1.83 1.70
1.92 1.98 1.99
1.56 1.46 1.64
1.97 1.89 1.83
1.77 1.67 1.64
1.81 1.84 1.90
1.24 1.24 1.66
m m 0.239

* At 21 DAP carbofuran and phorato were applied at 1*0 and 2*5 kg ai/ha respectively
A s Formulated fson technical grades DAS i Days after sowing
B : Commercial formulations DAP % Days after planting

BfS a Hot significant



Table 6* Contd#
Bffcct of treating different growth stages of rlco plant with various insecticides on the panicle weight (gsn) of the crop

Treated 15 BAS and 21 DAP
Treatments In potted plants In field

A B B
Carbofuran 0.5 + 0.5 &6 ai/ha 1.76 1.93 1.6?

9 9 0.5 + 1 .0 fi y 1.98 2.10 2.08
9 9 4.0 4* 0.5 99 1.84 1.97 .1.08
9 9 4.0 4* 1 . 0  yy 2.19 2.25 2.19

Phorate 1.25 4- 1.25 9 9 2.19 2.01 1.83
• 9 1.25 4- 2.5 0 9 1.74 1.92 1*73
9 9 10.0 4" 1.25 9, 1.62 1.64 1*91
9 f 10*0 + 2*5 f 9 2.15 2*14 2.05

Pionocrotophos 0.25 4- 0.25 9 9 2.26 1*99 1.62
•» 0.25 4* 2.0 >9 1.87 1.79 1*51
• i 2 . 0 4* 0.25 99 1 * 6 ? 1.66 1.76
9 9 2.0 4- 2#0 j y 1.71 1.91 1.84

Quinalphos 0.25 4- 0.25 * * 1.72 1.89 1.62
9 9 0.25 4- 2  .0 y y 1.64 1.77 1.59
9 9 2.0 * 0.25 99 1.61 1.61 1.60
9 I 2.0 4- 2.0 y y 1*68 1.94 1*67

Control 1.6? 1*67 1.54
C*D# 0.567 0.367 0.285

A s Formulated from technical grades 
3 * Commercial formulations 

DAS s Days after sowing# DAP 3 Days after planting



higher panicle weight* Remaining treatments were all on par
/with control* The pot culture experiment using commercial 

formulations alec showed that the higher doses of carbofuran 
and phorate in nursery followed by lower dosos in main field 
gave tho higher mean panicle weight at harvest. Between tho 
technical and commercial formulations there was no significant 
differences in their effect on panicle weight.

Correlation between the yiold and yield contributing
characters under various treatments (Table 7)

*
In,the field experiment in, which commercial formulations 

of pesticides were applied 15 MS, the plant height, shoot 
weight and panicle weight were seen significantly correlated 
with yield. In the pot culture studies using commercial 
formulations* plant heightp leaf area index, number of tillers, 
prodxictive tillers, panicle weight and 1000 grain weight were 
soon positively correlated with yield. In pot culture studios 
using formulations made in laboratory from technical grades 
of toxicants plant height, productive tillers, panicle weight 
and 1000 grain weight were, seen significantly correlated with 
yiold.

Commercial formulations of pesticides when applied in the 
field 21 DAP, root length and 1000 grain weight wore seen 
correlated with yield. In pot culture studies with commercial



Table 7* Correlation between yield and yield contributing characters 
Id r-icc crop treafcod with various insecticides

leaf n . i L A ^Plant height area r’JJJ".. index
• of ! £ S f Shoot Soot Crain

tiller JJJless weight weight weight
Panicleweight

Treatments in nursery 
Technical grades

A 
B

7 DAP 14 DAP
0.495 0.638 0*370

Ccsocrcialformulations
* *

Treatments is main field
Technical grades
Commercialformulations A

BTreatments in nursery 
and is main lielcll
Technical grades
Commercial
formulations A

B

0.279 0.570 0.439 
0.338 0.406 0.158

49 DAP 58 DAP
0.464 0.620 0.381
0.503 0.709 0.5?? 
0.375 0.294 0.213

56 DAP
Q.4$f- 0.243

* *0.425 0*604
-0*038 -0*213

O.396

mm0.428

0.306
0.419

0.652
0*639

0.678
0.501

0.018 0.274 0.055 0.460 0.141 0*329

0*382
0.525
0.255

0.44§
**0*565

0*31?

0*582

0.707
0.361

0*501
0.095 0.286 0.256 0.439

c.eS?
* *0.724

0.351

0.466
**0*576

0.429 0.45? 0.272
A 5 Commercial 
B s Commercial 

BAP : Bays after

formulations applied la pots 
formulations applied in field 
planting

** Significant at 5# and 1>J level in field
* Significant at 5$ level

0.540
0 .310
0.45§

0 .4 l5
0*7?4
0.363

0.'
0.619

**•0.463

Gj-d



formulations, plant height, leaf area index, number of tillers, 
productive tillers, panicle weight and 1000 grain weight were 
seen positively correlated with yield while with technical 
grades of pesticides plant height, number of tillers, productive 
tillers and panicle weight were found to be correlated with 
yield*

In the field trial with combinations of nursery and main 
field treatments using commercial formulations of pesticides 
root length, number of tillers, productive tillers, shoot and 
root weights, panicle weight, were soon significantly correlated 
with yield. In pot culture studies plant height, number of 
tillers, productive tillers, panicle weight and 1000 grain 
weight were seen correlated with yield both in case of technical 
grades and commercial formulations of pesticides.

Incidence of nests on rice treated with various insecticides
Sfhe data relating to this ore presented' in fable 8 and 

Appendix 7* In plots treated with insecticides in nursery 
alone, the incidence of silver shoot in treated plots was 
found significantly lower than in control. But the incidence 
in untreated plot was 0*4 per cent and in treatments ranged 
from 0*12 to 0*27 per cent only. She percentage of leaf roller 
infestod leaves showed significant variations at 18 BAP. In 
this case also the incidence in treated plots was lower than



Treated 15 BAS
Mean percentage of Mean percentage of leaf Moan number of rieoTreatments silver shoots observed roller infested leaves bug/3 sweeps observedat observed at at
28 DAP 38 BAP 18 DAP 28 DAP 38 DAP 48 DAP

Garbofuraa
0*5 &g al/ha 0.76(4.95) 0.14(2.11) 0.76(5.00) 0.05(1.03) 0.00(1 .00) 2.66(1.95)

»» 4*0 »> 0.57(4.25) 0*16(2.21) 1.07(5.95) 0.02(0.44) 0.66(1.24) 1 .66(1 *58)
Pfeorate

1.25 9 9 0.86(5.25) 0.21(2.65) 0*79(5.02) 0.09(1.39) 0.66(1.24) 1.00(1*33)
t) 10 .0 99 0.71(4.75) 0.20(2.50) 0.83(5.25) 0.03(0.93) 0.66(1.24) 2.00(1.73)

Honocrotophoa
0.25 0.67(4.61) 0.27(2.90) 0.88(5.58) 0.08(1 *3 1) 1.00(1.33) 3.30(2.01)

9» 2.0 99 0.55(4.19) 0.21(2*65) 0.85(5.29) 0.05(1.03) 0.66(1.24) 1.30(1.48)
Quinalphoa

0.25 99 0.41(5.59) 0.17(2.29) 0.77(5.03) 0.13(1.69) 0.00(1.00) 3.00(1*89)
99 2.0 9 9 0.55(4.21) 0*12(2.01) 0.75(4.81) 0.11(1.55) 0.30(1.13) 2.00(1.72)

Control 1.53(6.65) 0.40(5.62) 1.67(7.38) 0.18(2.35) 1*30(1.47) 3.66(2.16)
C.D. US 0.729 1.07 SB X3B US

DAS 3 Days after sowing 
DAP s Days after planting 
US : Hot significant

(Figures within parentheses are transformed values)

to



i Table 8* Coctdi

treated 21 DAP

Treatments
Mean percentage of silver shoots observed at Mean percentage of leaf roller infested leaves observed at

Mean number of 
rice bug/3 sweeps observed at

28 DAP 38 DAP 28 DAP 40 DAP
Carbofuraa 0.5 &S ai/ha 0.81(5.05) 0.43(3.74) 1.00(5.73) 0.33(1.14)

9 9 1 .0  „ 0.52(4**12) 0.29(3.08) 1.17(6.19) 0.00(1 .00)
Phorate 1.25 0.62(4.47) 0*38(3.48) 1.03(5.76) 0.66(1.28)

99 2.5 ,, 0.53(4*06) 0.22(2.68) 0.89(5.42) 0.00(1 .00)
Monoerotophos 0.25 *, 0*56(4*19) 0.42(3.66) 0.83(5.39) 0.33(1.14)

99 2.0 (9 0*45(3.74) 0*28(2*97) 0.69(4.71) 0.00(1 .00)
Quinalphos 0.25 99 0*88(5.10) 0*24(2*79) 0.30(5.35) 0.33(1.14)

> 9 2.0 , , 0.41(3.64) 0.17(2.53) 0.90(5*45) 0.33(1.14)
Control 0.93(5.48) 0*72(4.68) 1.69(7.47) 0.66(1.28)

CeX). KS m us ' iiB
(Figures within parentheses are transformed values) 
DAP 5 Days after planting. US e Hot significant.



^Treatments

kg ai/iia

* 0.5  
+ 1.0 
& 0.5 
+ 1.0

+❖+
■¥

1.25 2.51.25 2*5

Corbofurao 
0.5 

tt 0.5 j 5 4.0»f 4.0
PhorotQ

1.25 
.» 1.25
9  9 1 0 * 0

9 9 10 .0
MonoerotoDhos

0.25 * 0.25 -  0.25
91 2.0
9, 2.0

Quinalphos 
0.25 ,, 0.25 »» 2.0  

9 9  2 . 0

Control 
” STiJT

2.0 + O.25 
2.0

0.252.0
0.25
2.0

treated 15 DAS and 21 DA?
Hean percentage of silver shoots ohsor* vo <3 at

28 DAP 38 DAP

0.42(3*51)0.60(4.13’
0.88(3.050.29(3.05.
0.46(3.79)0.33(3*28)
0.35(3*37)0.33(3130)
0.66<4.47) 0.67(4.45] 
0.44(3.70]0.39(3.56;

0.59(4.39]0*37(3.500.33(3.26
0.34(3.29;
1.09(6.03)
~ m -----

0*82(5.17)
0 .00(0 .00)
0.43(3.67)0.27(2.94)
0.65(4.31)
0.07(1.25;0.38(5.500.41(3.63;
0.67(4.57)0.22(2.sq)
0.27(2.9150.50(3*735
0.40(3.67;
0 .12(2.02
0.25(2.83;0.28(2.96)
0.95(5.57)
- - K W —

Mean % of leaf roller infest­ed leaves observed at
20 DAP

1.02(5.73)1.06(5.85)1.10(5*98)
0.79(5*11)
0.93(5*69)1.23(6.3251.03(5.76)1.04(5.76)
1*18(6.18)1*07(5.87)
0.09(5.95)0.97(5*64)

0.55(5.38)
1.19(6.20)0.93(5.50)
0.84(5.25)
1.42(6.84)

Mean Ho. of red Hean Ho. of rice bug/3 spotted earhead sweeps observed at bag/3 sweeps bbeervsd at
20 DAP 38 DAP 48 DAP

1.33(1.4?)0.66(1.24)0*33(1.14)
1.00(1.38)
1.33(1.52)0.33(1.14]0.66(1.24;1.00(1.41,

1.00(1.33)0.00(1.00)
1 .00(1 .33)1.00(1.33)
1.66(1.58 1.33(1.49 0.33(1.14) 
1.00(1.33)
1.66(1.58)

MS

1.66(1.63) 1.66(1.61) 1.66(1.61) 1.66(1.61)
2.33(1.82)
2.OOCI.72;
1*33(1-47
2.00(1.72;
0.33(1.14]1.66(1.48]0.33(1.14]
1 .00(1 .47:

2.33(1.76)0.33(1*14]
1.00(1.38;0.66(1.24]
2.33(1.79)

MS

3.33(2.06)
1.66(1.48)1.33(1.41)2.66(1.82)
2.66(1.79]1.33(1.471.00(1.38]3.33(2.02)
2.66(1 .91)
1.00(1.33)0.33(1-14)1 .66(1.58)
2*00(1.69]
1 .33(1 .47!1.00(1.38;
2.33(1 *73)
3.66(2.15)

i&s
(Figures within parentheses are transformed values)DAS 3 Dove after sowing, DAP 3 Days after planting. M3 s Hot significant. -vl



-snat oi' control more ceing no significant variation among tho 
treatments* She level of incidence was very low ranging from 
0*73 to 1.67 per cent only. Sice hug also occurred in the 
field but the population ranged from 1 to 3*66 per three 
standard sweeps and the data did not vary significantly*

Plots treated with insecticides at 21 DAP also had the gait
i*yIncidence (0.41 to G.93S0» loaf roller (0*9 to 1*69^ Infested 
leaves) at 28 DAP and rico bug (0 to 0.66 bugs/3 sweeps) at 
43 DAP* She data did not show significant variations. In 
plots treated with insecticides at 15 DAS in nursery and 
21 DAP in main field also* the pest incidence occurred to a 
mild level* fh© silver shoot incidence ranged from 0*29 to 
1.09 at 28 DAP and 0 to 0*95 at 38 DAP. She percentage of 
leaf roller infested leaves ranged from 0*79 to 1,42 at 
20 DAP. Ked spotted bug (0 to 1.66 aumbere/3 sweeps) at 
20 DAP and rice bug (0.33 to 2.33 and 0.33 to 3.66 number s/3 
sweeps) at 38 and 48 DAP respectively also were found in the 
observations

Persistent toxicity of insecticides applied on rice at 21 DAP 
as commercial formulations and as formulations prepared from 
technical grades

Ihe data are presented in fable 9 and in Pigs, g and 3* 
Ihe mortality observed one day after the application did not



fable 9. Persistent toxicity of different insecticides applied on rice plants at 21 DAP to the brown plant hopper ««*. 1 lusreng (Stole)

freatments
Corrected per cent mortality of BPH exposed on treated plants at different intervals after spraying (days)
1

Carbofnran “1575 Sg ai/ha
7*0

Phorate

2*5

9 •

99

9 9

fionocro to phos b.25 kg ai/ha
2.0 9 9

Quinalpfaos
U725 ,,

2*0 9 9

A 77.78 22*22 33*33 28*89 HB 13.33 22.22 40.00 64.44 15.55
A 24. 44 37*77 46.67 33.35 17*71B 33*33 '63.00 78*76 83*00 31.11
A 8.89 24.44 33*00 ^15.56 , 6.67B 17.00 24.00 55*00 46.66 73-33
A 26.67 37.78 57.17 20.00 13.33B 24*44 37.77 46.77 60.00 22.22
A 31.11 24.44 11.77E 33*33 66*66 40.00 23.00 —
A
B 37.78 28.89 20.00 6*6653.33 73*33 33*30 26.66 76.66
A 26.67 34.17 17.66 4.44E 26*66 35.00 75.50 6.66 -
A 40.00 53*33 26.66 71.17 *■B 31.00 44,44 22,20 13.11 77.11

A s Insecticides formulated from technical grades 3 s Insecticides used as commercial formulations
DAP s Bays after planting

37
ep
7

7
7
7
7

35
3
7

33
57

25*5350.09
29*3357.84
77.70
25.99
29.7736.88
22.22
40.74
23.34 40.64.
20.75 20.93
30.2724.34

PI

727.75277.69
205.37404.89
723.90787.90
208,39258.77
66.66

203-70
776.70 284.57
703.75704.63
757.34770*33

P : Period I s Average toxicity Pis Index based onpersistent toxicity



Fig. 2. Poe coat mortality of brown plant hopper . exposed to rice plants, troated with . commercial formulations and laboratory formulated technical grades of pesticides, at different intervals after spraying
Carbofuran

A  F o r m u l a t e d  f r o m  t e c h n i c a l  g r a d e s  0 * 5  l e g  a i / h a

D i
♦  »  9 9 1  # 0  ,  •

3  C o m m e r c i a l  f o r m u l a t i o n 0 * 5  9  9

A 1
9  * 1 * 0  9 9

P h o r a t e

A  F o r m u l a t e d  f r o m  t e c h n i c a l  g r a d e s  1 , 2 5  » •

9  9  9  9 2 . 5  , 9

3  C o m m e r c i a l f o r m u l a t i o n 1 . 2 5  9 9

* *
2 * 5  9  9

K o n o o r o t o n h o n

A  F o r m u l a t e d  f r o m  t e c h n i c a l  g r a d e s  0 * 2 5  •  •

9 9  9 9 2 * 0  9  9

B  C o m m e r c i a l f o r m u l a t i o n 0 . 2 5  9 9

9  9 2 . 0  , 9

Q u i n a l n h o s

A  F o r m u l a t e d  f r o m  t e c h n i c a l  g r a d e s  0 * 2 5  » ■

1

9  9  9  9 2 . 0  ,  t

B  C o n n e r c i o l f o r m u l a t i o n 0 * 2 5  9 9

A t 9  f 2 . 0  f f
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reveal significant difference bet we on the commercial formula­
tions and laboratory formulated technical grades of the 
Insecticides except in the case of monocrotophoo © 2*0 kg ai/ha 
when the commercial formulation showed a higher toxicity* On 
the second day commercial formulations of carbofuran 1 leg ai/ha 
and monocrotophos 0*25 and 2 kg ai/ha were found superior to

ji

the corresponding formulations from tcclinical grades* Shis 
difference was seen in all the subsequent observations also*

M 1On the fifth and seventh days the mortalities on plants treated 
with laboratory formulated phorato 1 *25 and 2*5 kg ai/ha and 
carbofuran 0*5 kg ai/ha declined drastically while those on 
granule treated plants remained high*

laboratory formulated carbofuran and phorato showed 
highest toxicity on 3rd day While monocrotophos and quinolphos 
showed maximum toxicity on the 1st day and 2nd day respectively#i
The granular formulations had highest toxicity on the 5th day 
while the commercial formulations of monocrotophos and cjulnal- 
phos showed peak toxicity on tho'second day*

iShe PE index of commercial formulation of monocrotophos 
0*25 kg ai/ha was 205 pev cent of tho formulation made from 
technical grade while in the case of monocrotophos 2 kg ai/ba# 
carbofuran 1 kg ai/ha, carbofuran 0*5 ^5 ai/ha# phorato 1 *25 kg 
ai/ha, phorato 2*5 kg ai/ha* quinalphos 2 kg ai/ha and quinal- 
phos 0*25 kg ai/ha the corresponding per cent increases were 
143*79* 97*21* 70*00* 46.81# 12*58 and 0*82 respectively*



Fig* 5, Persistent toxicity of inoooticidee
applied on rlco at 21 BAP aa commercial 
formulations and formulations prepared 
from technical grades.
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Residues of Insecticides in the trains harvoated from riots 
treated at 21 PAP

All tho treatments except phorato 0 2*5 kg ai/ha loft 
non-detectable levels of residues (0*017 ppm) whoa applied 
at 21 BAP.

Reaidues of insecticides in tho trains harvested
treated at 15 BAS in nursery and 21 BA? in the main field

She treatment with carbofuran and phorato alone loft 
residues in the grains at detectable levels at harvest 
(Sable 10)* Bit the residues wore also below the tolerance 
limit. -She residues observed in chemical assay were slightly 
higher than those obtained from bioassay* IJonocrotophos 
and quinalphos did not cause detectable levels of insecticide 
residue in grains.



Beaiduea of different insecticides in the paddy grains harvested from plants treated at different growth stages of the crop
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DxscaasioEf
\The data relating to tho yield obtained from the 

field and pot trialo have shown the existence of a phyto- 
tonic effect of tho various insecticides applied on rice 
crop# Even a single application at 15 BA3 in the nursery 
boosted the yield of rice significantly except in the higher 
doses of 2 kg ai/ha of quinalphos and monocrotophoo. At 
this high dose the plants showed phytotoxic symptoms also* 
Among the four insoctioidos tested In nursery carbofuran

■thad the highest boosting effect on yield and it was closely, 
followed by phorate* The lower dosages of monoorotophos and 
quinalphos also were found to be on par with the lower dose 
of phorate. She difference in yield increase,caused by the 
dosages of 0*5 and 4*0 kg ai/ha of carbofuran was not 
significant thus indicating that th© plants did not ©how 
a linear response to the dosage levels of the toxicant.
Soil incorporation of carbofuran, at the time of sowing and 
at the rate of 1.2 kg ai/ha (Park, 1901) gave higher yield. 
Mah and Islam (1900) observed a phytotonic effect for 
dlasinon and bidrin applied in the nursery at a high dose 
of 3 and 2.5 kg ai/ha. Present studies indicated that such 
high dosages of pestioidos cannot probably be utilised by 
the plant in the nursery. From the two levels of pesticides 
tried in the experiment the optimum dosage could not be



found conclusively. But the required dose appears to he 
very close to the minimum level tried. In the case of 
phorate also tho two levels 1.25 and 10 kg ai/ha caused

i i
almost similar levels of yield increase, fhe higher dosage 
of 10 kg ai/ha did not' cause any phytotoxic symptom. But 
the lack of proportionate increase in phytotonic effect for 
the higher level of insecticide indicated the wastage of 
using high doeagos .in the nursery. In the case of quinalphos 
and monocrotophoo the lower closagcs of 0.25 kg ai/ha had a 
phytotonic effect. £ho optimum dosages for these insecti­
cides could not be fixed from the present study since the 
second dose of 2 kg ai/ha had distinct phytotoxle effect* 
Probably the optimum may fall inbetween the two dosage 
levels tried. Detailed studies on the phytotonic effect 
of phorate# quinalphos and monocrotophoo have not been 
reported earlier.

The result 3 from pot culture studies using the 
commercial formulations of pesticides endorsed the findings 
in tho field experiment. In comparing the data obtained 
from the above pot culture study with those collected from
similar experiments in which Insecticides formulated from

. *

their technical grades were used were broadly similar thus 
indicating that the phytotonic effect noted in commercial



formulations was not due to tho stimulation by any of the 
adjuvants used in the same* She actual toxicant might have 
had the phytotonic effect.

In the second experiment in which the insecticides wor© 
applied in tho main field at 21 DAP also, a cloor boosting of 
yield was observed. Carbofuran 1.0 kg ai/ha gave the highest 
increase in yield. Phorato at 1 *25 kg ai/ha was found to 
be as good'as 2*5 kg ai/ha. Unlike in the nursery raonocroto- 
phos and quinalphos at the higher dose of 2 kg ai/ha were 
found to be superior to their lower doses and they wore on 
par with the best treatment of carbofuran 1.0 kg ai/ha.
Plots treated with carbofuran at 0.5 kg ai/ha yielded least 
among the treatments showing that the dosage of the chemical 
found adequate for giving highest phytotonic effect to the 
rice plants in nursery m s  not sufficient for main field 
treatment at 21 DAP. But BalasubraaoniLn and ITorachan (1981) 
reported significant increase in rice yield with carbofuran 
at 0.5 kg ai/ha. Other studies have also shown yield increase 
due to the application of carbofuran in the main field at the 
early tillering phase of rice (Chciliah, 1979? Caoquijo 
et al,, 1980? Saivaraj and Venngopal, 1980).

Budhraja et el.(1980) observed an increase in the 
yield of rice treated with quinalphos at 0.04 per cent but 
the same was reported simultaneous with on effective control



of Dicla&iona armlgera In the field. So tho effect cannot 
positively bo attributed to phytotonic effect. Information 
on the phytotonic effect of.the remaining insecticides 
resulting in significant yield increase in rice have not 
been reported earlier.

Pot culture studios also gave higher yield due to the 
various treatments. In general the observations were in 
agreement -with tho conclusions drawn from the field experi­
ment. She formulations made from technical grades did not
differ from the commercial formulations in causing the

‘ ! » •
yield increase thus eliminating the possible role of 
adjuvants in commercial formulations as the cause for 
phytotonic effect resulting in higher yield at harvest.

i *

In tho third experiment tho insecticides were capplied 
one© in the nursery at 15 DAS and it was followed by another 
application in the main field at 21 DAP. The data showed 
that the increase in yield was more or loos the same as 
obtained by treating the crop at one stage, either in the 
nursery or in the main field. She increase in yield 
obtained In the third experiment ranged from 102.9 to 
145.4 per cent of control while the corresponding percentages 
in nursery treatment alone were from 105*3 to 147*2 and for 
the treatment in main field alone were from 119.8 to 142.2.



Probably the plants once stimulated m y  not remain 
susceptible to farther stimulation by the pesticides at

i
subsequent growth stages. /

She different dose combinations of pesticides did not 
in general cause significant variations in yield increase. 
Combinations of lower doses in the nursery and main field 
wero found inferior for carbofuran. But combinations of 
higher doses in nursery end main field wore found injurious 
in the case of quinalphos and monocrotophos. The latter 
ease may be the result of the phytotoxic effect of tke - 
toxicants in nursery treatment.

She effects of insecticidal treatment on various 
yield contributing characters were studied in the present 
investigations. In the nursery treatment the lower doses 
of pesticides had a higher stimulatory effect than the 
higher doses on plant heiglit except in the case of phorate 
in which tho higher dose was found to be more effective.
In general, carbofuran 0*5 kg ai/ha, monocrotophos 0.25 and 
2 kg ai/ha and phorato 10 kg ai/ha gave a significantly 
higher level of plant height compared to control. The 
effect of application gave significant difference in-the 
plant height at '7 and 21 M P  i.e. second and third week 
after treatment. In subsequent observations the height



of .plants in various treatments were on par and also on 
par with control.

In the case of pot culture experiment observation at 
21 DAP showed that all the treatments were significantly 
superior to control, Among tho treatments carbofuran 0,5 kg 
ai/ha and phorate 10.0 kg ai/ha gave relatively higher levels 
of plant hei^it, She laboratory formulated materials and 
commercial formulations did not reveal any significant 
differences in stimulating the plant height.

In the main field treatment at 21 DAP the height of 
plants showed significant variations at 49 and 56 DAP i*e, 
fourth and fifth week after treatment, Carbofuran 0,5 kg 
ai/ha gave the maximum plant height and it was followed by 
phorate 2,5 kg ai/ha, carbofuran 1,0 kg ai/ha, monocrotophos 
0,25 kg ai/ha, phorate 1,25 kg ai/ha and monoerotophos 2 kg 

' ai/ha there being no significant variations among the 
treatments, 5he lower dose of quinalphos also was on par 
with the above treatments except carbofuran 0,5 kg ai/ha,
“Thus all tho insecticides tried , in tho experiment were found 
to stimulate the plant height significantly*

She potted plants treated with commercial formulations 
of pesticides showed significant variation© in plant height 
in all the observations. In general the plant height was



found favourably influenced b.y all the treatments except 
mbnocrotophos and quinalphos at 0*25 kg ai/ha* Even these 
insecticides wore found effective at the higher dose of 
2*0 kg ai/ha. As in previous experiments here also the 
commercial and laboratory formulated pesticides did not 
show significant variations in effect. She inducing effect 
of insecticidal application in main field on the growth of 
rice has been reported earlier also (Eagupathy and Jayaraj, 
1974; Anon., 1976 CL j Saivaraj and Vonugopal, 1900; Venugopal 
and Litsingcr, I960; Bark, 1901).

In tho third experiment insecticides were applied in 
the nursery and main field at different dose combinations.
In all the observations the application of insecticides at 
tho lower dose in nursery at 15 M S  followed by the lower 
doses in main field at 21 DAP were found to cauoo groator 
plant heights. This was followed by the dose combinations 
of higher rates in nursery as well as main field and lower 
dose in nursery followed by higher dose in main field.
Though the observations up to the third week after applica­
tion of pesticides revealed that the combinations of 
dissimilar doses in the nursery and min field retained 
the plant heights in the treatments on par with control, 
at 49 DAP all treatments except monocrotophos 2.0 and 2.0 kg 
ai/ha and quinalphos 2.0 and 0.25 kg ai/ha and at 56 DAP



all except quinalphoo 2,0 and 0,25 kg ai/ha wero found on 
par and significantly superior to control. She variation 
in plant height In pot trials was significantly varying 
during the first week after application alone and in all 
subsequent observations the plant height in treatments were 
seen on par with that of control. Shore ore no previous 
studies on the phytotonic effect of various dose combinations 
of pestioides in nursery and main field on rice.

She application of pesticides in tho nursery, in the 
main field and in both did not Influence the loaf area 
indices of tho crop significantly as observed at 8, 23, 33 
and 53 DAP. But in the pot culture studies leaf area indices 
varied with the different treatments. At 39 DAP the two 
doses of monocrotophos gave the higliost DAI while carbofuran 
and the higher dose of phorate came next in ranking. ButI
at 53 DAP quinalphos ranked first and it was followed by 
phorate and carbofuran. 2ho relative ranking of the 
pesticides with reference to the LAI in the pots treated 
with various insectlpides at 21 DAP also did not show con­
sistent results in consecutive observations.

In the various combinations of doses in nursery and 
main field stages in pots tho treatment with carbofuran at 
4 kg ai/ha followed by 0.5 kg ai/ha gave tho highest LAI.



She other three combinations wore less effective* She 
various dose combinations of phorato and quinalphos did 
not cause significant variations in LAI among the treatments 
though they were superior to control. In tho case of mono- 
orotophos the dose combination of 0.25 and 0*25 kg ai/ha 
alone produced a LAI higher than that of control,

v Regarding shoot weight observed at 36 DAP monocrotophos 
lower dose alone was found significantly superior to control. 
At 51 DAP shoot weight in all treatments wore higher than 
that of control. But the maximum shoot weight was in plots 
treated with phorato 10 kg ai/ha and it was closely followed 
by carbofuran 0.5 kg ai/ha and the latter was on par with all 
the remaining treatments. When applied at 21 DAP quinalphos 
0.25 and 2 kg ai/ha, carbofuran 1 kg ai/ha and phorato
2.5 kg ai/ha caused shoot weight significantly higher than 
that of control. Iho treatment in nursery and main field 
in different dosage combinations showed that for higher 
root and shoot weight quinalphos at 0.25 and 0,25 kg ai/ha 
was best and for carbofuran 4 and 1.0 kg ai/ha was better.
In tho case of monocrotophos and phorato higher dose in 
nursery and lower dose in main field was. found superior.

She number of tillers wore not significantly influenced 
by treating the nursery at 15 DA3 or tho main field at 
21 DAP. In pot culturo studies all treatments were found’



to produce higher numbers of productive tillers thou in 
control hut there was no significant variation among the 
treatments.

She experiment using various dosage combinations of 
pesticides showed that the application of higher doses in 
the nursery followed by the lower doses in main field and 
oven the lower doses of pesticides in both growth stages of 
the crop induced a significantly higher number of productive 
tillers* /

In the field experiment application of carbofuran, 
phorate and quinalphos at higher rates at 21 DAP caused a 
significant increase in tho mean panicle weight while other 
treatments were on par with control. (Dhe treatment in 
nursery alone did not influence tho panicle weight. Various 
dose combinations of carbofuran (except the lower doses in 
nursery and main field) higher dose of phorate in nursery 
followed by lower dose in main field or vice versa, mono- 
crotophos higher dose in nursery followed by the lower dose 
in main field and lower doses of phorate in nursery and 
main field caused significantly higher panicle weight in the 
treatments when compared to control.



Relative ranking of the different treatments "baaed
on the various yield contributing characters did not show
any remarkable agreement with the ranking based on the *  ̂percentage Increase of yield over that of control. But
significant correlations wore seen between the yield and
yield contributing characters observed in experiments. In

itho fiold experiment in which the nursery alone was treated 
with, pesticides the increase In yield was seen significantly 
correlated with plant height, shoot weight, panicle weight 
and yield increase caused by the main field treatments alone 
at 21 DAP was correlated with root length and 1000 grain * 
weight* When'nursery and main field were treated the yield 
was seen correlated significantly with root length, number, 
of tillers, productive tillers, shoot and root weights and 
.paniole weight•

In pot trials with commercial formulation the yield 
increase showed positive correlation with more number of 
yield contributing characters vis. plant height, leaf area 
index, number of tillers, panicle weight and 1000 grain 
weight. In tho case of formulated technical grades of 
pesticides positive correlation could be obtained between 
yield and plant height, productive tillers, panicle weight, 
1000 grain weight, number of tillers, when treated at 15 DAS



and 21 DAP# In tho treatment with different dosage 
combinations of pesticides in nursery and main field 
positive correlations were Been with the yield and yield 
contributing characters as observed in the plots treated 
at 21' DAP alone.

Data provided in Sable 8 showed that the pests noted 
during the first crop season in; which the experiment was 
carried out wore ■hgall fly, loaf roller, red spotted ear 
head bug and rice bug. But the incidence recorded from 
various experimental plots revealed the very low population 
levels of the poets and also that the control of the pesto 
through insecticidal treatment would not have brought any 
appreciable improvement of yield compared to the yield in 
control plots. Itoroover the treatment with pesticides did 
not cause significant variation in the occurrence of pest

s

population in various treatments. Obviously tho higher levels 
Of yield recorded in treated plots could have boon caused by 
the phytotonic effect of the different pesticides used*

Eho persistent toxicity of commercial formulations of 
monocrotophos to brown plant hopper was much higher than its 
laboratory formulated technical grade when tried at the rates 
of .2 and 0*25 kg ai/ha. In this respect monocrotophos was 
followed by carbofuran 1*0 kg ai/ha, 0.5 kg ai/ha and phorato



2.5 kg ai/ha, 1.25 kg ai/ha. In tho case of quinalphos 
there was no significant difference in the toxicity of tho 
two types of formulations. She toxicity of the granular 
formulations to BPS reached its peak, on the fifth day and 
it declined to zero level in another 2 to 5 days whereas the 
laboratory formulated technical grades of these pesticides

t
showed the highest toxicity on the second day after applica­
tion and later declined to soro level in five days.
Regarding monocrotophoo and quinalphos tho peak toxicity 
to 3PH was noted on the second day of application of the 
commercial formulation and on the first day of application 
for the laboratory formulated technical grades. The 
toxicity declined to sero level on seventh day after treat­
ment. Thus the results, showed that the laboratory formulated 
technical grades of pesticides might have been absorbed into 
the plant as effectively os even faster than the commercial 
formulations.

The lack of variations in the phytotonic effect of the 
two types of insecticidal formulations indicated that the 
component responsible for the stimulation should have been 
the toxicant and not any of the adjuvants added to the 
commercial preparations. Another interesting observation 
was that even tho granular formulations claimed to be a slow



releasing one, lost their tonicity between the seventh and
4

tenth day and the laboratory formulated technical grades also 
retained its toxicity up to that period though the mortality 
percentage m s  somewhat low. Such bio-assay studies evaluat­
ing the toxicity of different types of formulations were not 
reported earlier though tho persistent toxicity of commercial 
formulations have already been studied in Kerala (Kagallagam 
fit al.f 1975? MatliaJL et al.t 1976; Dao and Das, 19773 
XTohandao et al.„ 1978).

Residue data presented in Sable 10 showed that the 
application of ©ven the.higher doses of pesticides at 21 DAP 
did not leave residues above tolerance limit in grain* In 
the case of monocrotophos and quinalphos tho residues wore 
not even detectable. She values obtained from bioasoay m s  
a littlo less than tho corresponding values from chemical 
assay. Q?his might be duo to the mode of action oo pesticides 
tested which were more systemic than contact in nature; the 
assay was based on their contact action on Drosor>hila ̂ V 
melanogaster.





The phytotonic effect of carbofuran, phorate, nonooroto- 
phos and quinalphos at different growth stages of rice wore 
assosoed through a series of field experiments and pot trials,

When applied in tho nursery at 15 DAS carbofuran 0,5 kg 
ai/ha, phorate 1,25 kg ai/ha, monocrotophoo 0,25 kg ai/ha and 
quinalphos 0,25 kg ai/ha caused a significant increase in the 
yield. The insecticides applied in potted plants at the sane 
dosages and as commercial formulations gave yields broadly 
comparable to those obtained fron field experiment. Data 
obtained from the pot trial in which laboratory formulated 
technical grades of pesticides were used showed that the 
stimulating effect of the above formulations and of the 
cornercial formulations on the yield did not vary significantly 
This indicated that the component of the consaeroial formulation 
exerting a favourable influence on yield might have been the 
toxicant itself and not the unknown adjuvants available in 
the same.

In the second experiment in which the insecticides were 
applied at 21 DAP carbofuran 1 kg ai/ha gave the maximum 
yield and it was followed by phorate 1,25 kg ai/ha which vac 
also on par with its higher dose of 2,5 kg ai/ha. Ilonocroto- 
phos and quinalphos were found offootive at tho higher doses



of 2*0 kg ai/ha. ITo phytotoxie symptoms were observed for 
those Insecticides. Tho data obtained from pot trials with 
the same treatments wore in agreement with the field data*
Tho formulations from tho technical grades of pesticides did
not differ from commercial formulations in effect*

/

In the third experiment the nursery at 15 &A3 and the 
main field at 21 DAP wore treated with varying dose combina­
tions of the above four Insecticides* The yield Increase 
obtained from the treatment was on par with the increase 
obtained by treating the nursery stage at 15 DAS alone or 
the m i n  field at 21 DAP alone* This indicated that thoi

plants probably failed to respond to the repeated application 
of the pesticides*

The effect of insecticidal treatments on various yiold 
contributing char actors were assessed *, In the nursery stage 
of the crop the lower doses of pesticides had higher stimula­
tory effect than the high doses in general* Carbofuran 
0.5 kg ai/ha, monocrotophoa 0*25 kg ai/ha and phorate 10 kg
ai/ha were found superior in stimulating plant height* The

/
significant variations in plant height could be observed 
during the second and third week after treatment only. In 
the pot culture studios also carbofuran 0*5 kg al/ha and 
phorate 10 kg ai/ha woro found significantly superior to 
other treatments.



In tho main field treatment at 21 BAP the plant 
height varied significantly at. fourth and fifth week after 
treatment only* All the treatments except quinalphos at .
2 kg ai/ha gave significant increase in plant height* In 
the pot trial with these treatments tho lower doses of 
monocrotophos and quinalphos at 0*25 kg ai/ha were found 
loos effective*

She third experiment revealed that treating the 
nursery at 15 BAS with the lower doses of pesticides and 
tho mln field at 21 BAP with the same pesticides at lower 
doses gave the m s H m m  stimulation of plant height* In the 
case of pot trials plant height in treatment© and control 
did not vary significantly.

She application of pesticides in the nursery* main 
field as woll as in both the stages did not significantly 
Influence the leaf area indices of tho crop as observed at 

' 8> 25# 58 and 55 BAP in field* In the pot trial though the 
leaf area indices varied significantly tho relative ranking 
of pesticides with reference to the criterion did not show 
consistent results in the observations at different 
intervals.

Ihe shoot weight and root weight did not show significant 
variations consistent with the treatments or with percentage 
Increase In yield caused by the, treatments.



fhe treatment in nursery alone did not influence the 
panicle weight* 2he higher doses of carbofuran, quinalphos 
and phorate caused a significant increase in the mean 
panicle weight when the treatments T?ere given at 21 DAP. 
Among the various dose combinations tried the lower doses 
of carbofuran in nursery and main field, hi^ier dose of 
phorate in nursery followed by lower dose in main field and 
vice versa, monocrotophos higher dose in nursery followed 
by lower dose in main field and phorate lower dose in 
nursery followed by the lower dose in main field caused 
significantly higher panicle weight.

In general the relative ranking of pesticides based on 
percentage increase In yield and on the basis of variations 
in different growth contributing characters did not show any 
remarkable agreement*

However the correlation studies showed that the yield 
obtained in different experiments were seen significantly 
correlated with many yield contributing characters*

l€ien nursery alone was treated tho yield was signi­
ficantly correlated with plant height, shoot height and 
panicle weight .

. In the treatment of the main field at 21 PAP the yield 
was positively correlated with root length and 1000 grain 
weight only.



VJhon nursery and main field wore treated there was 
positive correlation between the yield and root length* 
number of tillers* productive tillers* shoot and root 
weight as well as panicle weight*

In pot trials significant correlation could be Deeni
between yield and more number of yield contributing 
characters vis. plant height, leaf area index, number of 
tillers, panicle weight and 1000 grain weight.

She pest incidence observed in the plots during tho 
crop period was very low, nonce the increase in yield 
caused by the treatment has to bo attributed to tho phyto­
tonic effect and not to tho prevention of insect injury du© 
to the control of the posts.

!3?ho studies on tho persistent toxicity of the pesti­
cides to brown plant hopper showed that the difference in 
the persistence of commercial formulations and laboratory 
formulated technical grades of pesticides was m yiirpiri in 
monocrotophos and it was followed by carbofuran and phorate. 
In tho case of quinalphos tho two types of formulations 
did not vary significantly. 2h© granular formulations 
claimed to bo slow releasors persisted only up to seven 
days as in the laboratory formulated material.



$he application of carbofuran at 4 leg al/ha in 
nursery (15 MS) and 1 kg ai/ha in tho main field (21 DAP), 
phorate 10 and 2.5 kg al/ha, monocrotophos 2 and 2 kg ai/ha 
and cpiinalphoo 2 and 2 kg ai/ha respectively did not leave 
residues above toloranco limit in harvested grains as 
assessed by chemical and biological assays.
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Ireatmento

Carbofuran 0.5 kg ai/ha
91 *4.0 »«

Phorate 1.25 » *
,, *10.0 * t

tlonocrotophoo 0.25 ? r
»* 2.0 » »

Quinalphos 0.25 9 9
»f 2.0 9 *

Control

Yield from plants
treated at 15 DAS treated at 21 Bid?

In potted plants 
g/pot

In field 
kg/ha

In. potted plants g/pot
In field kg/ha

A B B A B B

19.5 19.61 4309 13.61 12.98 3998
17.42 17.S0 4165 15.87 15.93 4750
17.00 17.08 3883 13.21 11.35 4437"
18.28 18.59 3974 15.73 14.38 4506
17.50 17.93 3570 11*19 11.26 4095
15.70 15*43 3078 15.94 13.25 4371
17.44 17.73 3576 14.23 12.31 4299
16.01 15*27 3166 12.00 13.35 4300
14.25 14.25 2934 9.56 9.56 3408



2roato& 15 BAS cmd 21 BAP

I r o a t E ie n t s
In potted plants In field g / pot " kg/ha

A 3  B
Carbofuran

0.5 + 0.5 kg ai/ha 19.11 19.26 2447
,* 0.5 + n o 9 r 21.19 '21.40 3855.3
11 4.0 + 0.5 * 9 25.74 26.86 3881.3
, ,  4.0 + 1.0 9 9 25.04 23.05 3954

Phorato
1.25 + 1.25 9 * 21.60 21.15 3750
1*25 + 2.5 t 9 17.54 13.59 3505

f# 10.0 + 1.25 9 t 24.30 24.87 3855
,, 10.0 + 2.5 9 9 17.93 17.82 3602

ItonocrotopliQG
0.25 +  0.25 9 t 21.47 21,5 3869.6

pf 0.25 2.0 9 * 15.44 15.14 3741.7
2.0 +  0.25 9 9 19.74 19.56 3875.7

f , 2.0 +  2.0 9 9 18,47 13.64 2204.7

Quinalphos
0.25 +  0.25 f 9 17,86 18,44 2835.3

t t 0.25 + 2.0 9 9 17.87 14.45 3117.7
,,  2.0 +  0.25 9 9 16.06 20,04 3644.7
1 9 2.0 J. 2.0 » 9 17.33 17.46 2709

Control 16.29 16.29 2760



Source df Mean squares Mean squares

freatinent 8 337*47 446.5 1924*0? 1273.5
Error 18 75.83 60*16 747.17 430.1

Source df Mean squares

Block 2 896.76 3407.34
#«■

freatnent 8 851 .0 432*84
Error 15 42.37 107.5

>1— ■»

Source df Kean squares

treatment
Error

16
34

999.51 1208.07 
66.66 71.01

Source df Mean squares

Block 2 358.3
Sreatment 16 1375.57
Error 32 180.76

* Significant at 5# level
#* Significant at 1?£ level



Source df .

Mean squares
7 SAP 14 DAP 21 DAP 28 DAP

Treatment 16 24.3§ 32.?2 #*70.5 . 28.89
Error 34 11,-67 10*9 17.41 24.63

Source .
Moan squares

df 7 DAP 14 DAP 21 DAP 28 DAP
Block
Treatment
Error

2
8
16

0.228
4.052
0.601

1.357
52.7?§
7.762

49.02
25.02 
23.65

32.83
23.49
27.58

Source df Mean squares
28 DAP 35 DAP . 42 DAP 49 DAP 56 DAP 63 DAP

Treatment 16 16.S „ * #  *■» 24.04 23.49 25.04  ̂ **29.7'. **25.9
Error 34 7/71 7*92 7.73 7.57 7.8 7.14



3ouroe df Kean squares
28 BAP 35 BAP 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 23.2 5 25. IS
Error 52 12.94 6.9 7.58 5.24 5.44

Source df Mean squares
28 DAP 35 DAP 42 DAP 49 DAP 56 DAP 63 DAP

Treatment
Error

32
66

37.ff
15.59

21.73
14.64

18.06
12.76

23.43
14.59

22,21
15.57

22.5?
13.05

*

Source df
Mean squares

20 DAP 35 DAP 42 DAP 49 DAP 56 DAP
Block
Treatment
Error

2
16
32

3.69
#*47.24

9.66

10.02
#*55.07

15.48

2.66
43.??
9.08

4.19
24.5?
7.21

5.82
**23.69

4.26



Source df Mean squares
8 BAP 25 DAP 38 BAP 53 BAP

froatraont
Error

16
34

0.035
0.016

0.510
0.302

1.54?
0.307

0.9?8
0.325

Source df Mean squares
8 BAP 23 BAP 38 BAP 53 BAP

Block
freatncnt
Error

2
8
16

0.025 
0.365 
• 0.285

0.147
0.083
1.019

2.346
0.210
0.640

2.438
0.666
0.510

Source df Mean squares

■
froatnent
Error

16
34

#»1.10
0.15

o.2?
0.11



Source df Kean squares
3 6 DAP 51 DAP

Block 2 0*739 0*783
Treatment 8 0.247 0*377
Error 16 0.383 0.565

Sourc3 df Mean squares
36 DAP 51 DAP

Treatment 32 3.355 2.3?§
Error 66 0.468 0.406

Source df Mean 
36 DAP

squares 
51 DAP

Block 2 0.34 1.71
Treatment 16 1.26 0»40
Error 32 0.73 0*32

** Significant at 1# level



Source df Mean squares I-!oan isquareo
36 DAP 51 DAP 36 DAP 51 DAP

Block
Treatment
Error

2
8
16

0,160 1.593
0.897 2.530 
0.138 0,445

0.16Q
1.905
0.083

0.01
0.2?S
0,052

Source df Mean squares Kean squaros
36 DAP 51 dap 36 DAP 51 DAB

Block 2 0*698 1.890 0*248 0.004
Treatment Q 0.939 1,219 0.73t 0.350
Error 16 ■ 0.544 0 .292 0,210 0.292

Source df Mean squares Moan squares
36 DAP 51 DAP 36 DAP 51 dap

Block ■ 2 2.268 14.156 0,205 0,092
Troatment 16 3.116 5.7*5 2.4*5 1.12*
Error 32 0.346 1.052 0.17 0.16

* Significant at 5$ level
** Significant at 1# level



Source df Kean squares
Treatment 16 1.186 1.23*
Error 34 0.84 0.57

Source df Kean squares
Block 2 27667.9 3439.5
Treatment 8. - 778.58 1654.8
Error ' 16 5839.6 1311.9

a

Source df Kean squares
Treatment 32 5.83?*
Error 66 0.727

-

Source df Kean squares
Block 2 2691.8
Treatment 16 2637.6*
Error 32 1308.4

* Significant at 5# level
** Significant at 1^ level



Source df Mean squares
Treatment
Error

16
34

0.07
0.058

0.141
0.075

Source df Mean squares
Block
Treatment
Error

2
8
16

0.049
0.090
0.054

0.006
**0.081

.0.019

Source df Mean squares
Treatment
Error

32
66

* ** ■ 0.122
0.051

Source df Mean squares
Block 2 0.069
Treatment 16 *#>0.120
Error 32 0.029

** Significant at 1$ level



Results of statistical analysis of the data in latolo 8
f

Source df

Block 2
Sroatraont 8 
Error 16

28 BAP 58 BAP
I-fcan squares

20 BAP 28 DAP 38 DAP 48 DAP
0,464 0*062 0,815 2,18
2,292 0,740 1.874 0,85
1,01 0,177 0,383 0.94

0,172 0.164
0.069 0.215
0.132 0.247

Kean squaresax
28 BAP 38 dap 20 BAP 48 BAP

Block 2 0.544 0,603 0.312 0,025
Eneatisent 8 1*248 1.497 1.757 0.034
Error 16 1.371 0*473 0.567 0.039

Source df Kean isquares
28 BAP 38 BAP 20 BAP 20 BAP 38 BAP 46 BAP

Block 2 0.418 0,329 2.592 0.824 1.525 0.181
Sreatment 16 1.569 *«•5.55 0.522 0.085 0.162 0.25
Error 32 1.027 0,701 0.486 0.11 0.116 0.315

** Significant at 1 $ I g v o X
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The phytotonio effect of tho coEsserciai xonmunvions 
of four insecticides vis* carbofuran, phorate, monocroto- 
phos and quinalphos at different growth stages of rice was

i
assessed through field oicperiraonto# The role of adjuvants 
in tho fomfLations in causing tho phytotonic effect was 
studied in pot culture studies*

When applied at 15 DAS alone carbofuran © 0*5 kg ai/ha, 
phorate 1*25 kg ai/ha and sionocrotophos and quimlphoo at 
0*25 kg ai/ha increased the yield significantly over control* 
Konocrotophos and quinalphoo at 2 kg ai/ha wore found 
phytotoxle* Th© highor doses of 4 kg ai/ha of carbofuran

c
and 10 kg al/ha of phorate were on par with the lower doses 
of the insecticides* This revealed tho loWor. do s o d  were 
the naxinruB levels to which the plants in nursery could 
respond to the toxicants*

When applied in main field at 21 DAP carbofuran at
1 kg ai/ha gave the maximum yield and it was followed by 
phorate 1 *25 kg ai/ha which was on par 2*5 kg ai/ha of the 
toxicant* In the case of nonocrotophos and quinalphos
2 kg ai/ha were found to be on par with phorate*

In' the third expcrimont plants vor© treated with the 
above insecticides at different dose combinations.once in



the nursery at 15 DA3 end a second time In tho main field 
at 21 DAP. Tho results shoved that the treatments could not 
Increase the yield more than the treatments made in the 
nursery alone or in the main field alone.

The above data indicated that tho crop can ho stimulated 
at nursery or in the main field for increasing the yield.
The repeated application of pesticide may not enhance the 
yield. Tho dose requirement for optimum phytotonic offset 
may be low varying with insecticides and the stages of tho 
crop at which applied. The dose ranges tried in the experi- ■ 
sent wore not adequate to fix tho optimum levels.

The data from the pot culture studios showed that the 
yiold increase caused by the various doses of insecticides 
duo to their phytotonie effect were slightly higher than 
those obtained in tho corresponding field experiments? 
they had an over-all agreement.

' The yiold obtained from the potted plants treated with 
commercial formulations of pesticidOB and those treated with 
corresponding doses formulated from the technical grades 
did not show significant variations. This indicatod that the 
pbytotonlo effect observed could be attributed to tho toxicant 
end not to the unknown adjuvants in commercial formulations*



Tho data on tho yield contributing characters in
i

various experiments wore collected* Tho analysis of tho 
data showed that tho ranking of tho treatments on tho basis 
of yield increase did not strictly agree with tho ranking 
based on tho stimulating effect on various yield contributing 
characters* But significant positive correlations could bo 
obtained between tho yield contributing characters and the 
yield recorded in the different experimenta. Tho correlation 
was more conspicuous in pot culture studies.

The data on the incidence of poet during tho crop period 
revealed tho negligible extent; of possible damage that was 
provented by the application of pesticides and thus contri-

i
bating the increase in yield*

Tho technical materials formulated and applied on the
i

crop were seen absorbed into tho plant as effectively as 
commercial formlationo as revealed by their persistent

i

toxicity to brown plant hopper.
(

The high doses of pesticides used in tho experimentsI
did not leave residues of pesticides in grains at harvest 
above the tolerance limit.




