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T it le

E ffec t of d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in combination on 
plant growth characters o f b r in ja l  at d iffe ren t  
in terva ls  a fte r  inoculation  -  plant height

E ffec t of d iffe ren t inoculum leve ls  of root-knot 
and reniform nematodes alone or in  combination on 
plant growth characters o f b r in ja l  a t d iffe ren t  
in te rva ls  a fte r  inoculation -  number o f leaves 
per plant

E ffec t o f d iffe ren t inoculum leve ls  of root-knot 
and reniform nematodes alone or in  combination on 
plant growth characters o f b r in ja l  at d iffe ren t  
in tervals a fte r  inoculation  -  stem g irth

E ffect o f d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in combination on 
plant growth characters o f  b r in ja l  at d iffe ren t  
in te rva ls  a fte r  inoculation -  number o f shoots per 
plant

E ffect o f d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or incombination on 
plant growth characters o f b r in ja l  at 130 days 
a fte r  inoculation -  fresh  weight o f tops per plant

E ffec t o f d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in combination on 
plant growth characters o f b r in ja l  at 130 days 
a fte r  inoculation -  fresh  weight of roots per plant

E ffec t of d iffe ren t inoculum lev e ls  o f root-knot 
and reniform nematodes alone or in  combination on 
y ie ld  per plant of b r in ja l

E ffec t of d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in  combination on 
population of nematodes in  10 cm length of root of 
b r in ja l  at d iffe ren t  in terva ls  a fte r  inoculation



9 E ffec t  o f d iffe ren t  inoculum leve ls  of root-knot
and reniform nematodes alone or in  combination on 
population o f nematodes in  100 ml o f s o i l  sample 
from the rhizosphere of b r in ja l  at d iffe ren t  
in te rva ls  a fte r  inoculation

10 E ffect o f four pestic ide  chemicals on plant height 
of b r in ja l  at d iffe ren t  In terva ls  o f app lication  
against root-knot and reniform  nematodes alone or 
in  combination

11 E ffect o f four pestic ide  chemicals on number of
leaves per plant o f b r in ja l  at d iffe ren t  in tervals  
of app lication  against root-knot and reniform  
nematodes alone or in  combination

12 E ffect o f four pestic ide  chemicals on stem g irth  of
b r in ja l  at d iffe ren t in terva ls  of app lication  against 
root-knot and reniform nematodes alone or in combination

13 E ffec t of four pestic ide chemicals on number of
shoots oer plant of b r in ja l  at d iffe ren t in tervals of 
app lication  against root-knot and reniform  nematodes 
alone or in  combination

14 E ffec t o f four pestic ide  chemicals on fresh  weight
of tops per plant of b r in ja l  at d iffe ren t in terva ls  
of app lication  against root-knot and reniform  
nematodes alone or in  combination

15 E ffec t o f four pestic ide  chemicals on fresh  weight
o f roots per plant of b r in ja l  at d iffe ren t in terva ls  
of app lication  against root-knot and reniform  
nematodes alone or in  combination

16 E ffec t o f four pestic ide  chemicals on y ie ld  per plant
of b r in ja l  against root-knot and reniform nematodes 
alone or in  combination

17 E ffect of four pestic ide  chemicals on population of
nematodes in  10 cm length of root o f b r in ja l  at 
d iffe ren t in terva ls  o f app lication  against root-knot 
and reniform nematodes alone or in combination

18 E ffect o f four pestic ide  chemicals on population of
nematodes per 100 ml o f s o i l  sample from the 
rhizosphere o f b r in ja l  at d iffe ren t in terva ls  of 
app lication  against root-knot and reniform nematodes 
alone or in  combination
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T it le

E ffec t  of inoculum leve ls  o f root-knot and 
reniform  nematodes, alone or in  combination, on 
plant height, number of shoots per p lant, stem 
g irth  and root and so il  populations of nematodes 
in  b r in ja l,  45 days a fte r  inoculation

E ffect of inoculum leve ls  of root-knot and reniform  
nematodes, alone or in  combination, on plant height, 
number o f leaves per p lant, number of shoots per 
plant and stem g irth  o f b r in ja l ,  130 days a fte r  
inoculation

E ffec t of inoculum leve ls  of root-knot and reniform  
nematodes, alone or in  combination, on fresh  weignt 
of tops per p lant, y ie ld  per p lant, fresh  weight 
of roots per plant and root and s o i l  populations of 
nematodes in  b r in ja l ,  130 days a fte r  inoculation

E ffect o f four pestic ide  chemicals, against root-knot 
and reniform nematodes, alone or in  combination, 
on plant height, number of leaves per plant and 
stem g irth  o f b r in ja l  15 days a fte r  application

E ffect of four pestic ide  chemicals against root-knot 
and reniform nematodes, alone or in  combination,
on number o f shoots per plant and s o i l  and root
populations of nematodes, in b r in ja l  15 days a fte r  
app lication

E ffec t of four pestic ide chemicals against root-knot 
and reniform nematodes alone or in  combination, 
on plant height, number o f leaves oer plant and 
stem g irth  o f b r in ja l ,  100 days a fte r  app lication

E ffect of four pestic ide  chemicals against root-knot 
and reniform nematodes, alone or in  combination, 
on the number of shoots, fresh  weight o f tops and 
y ie ld  per p lant of b r in ja l ,  100 days a fte r  app lication

E ffec t of four pestic ide chemicals against root-knot 
and reniform  nematodes, alone or in  combination, on
the fresh  weignt of roots per plant and s o i l  and
root population of nematodes, in  b r in ja l ,  100 days 
a fte r  app lication



HMBflaar mis
X E ffec t o f d iffe ren t inoculum leve ls  o f  root-knot

nematode on plant growth characters o f b r in ja l ,
a fte r  130 days of inoculation

I I  E ffec t of d iffe ren t inoculixn leve ls  o f reniform
nematode on plant growth characters o f b r in ja l ,  a fte r
130 days o f inoculation

I I I  E ffect o f d iffe ren t inoculum lev e ls  o f root-knot and 
reniform nematodes on plant growth characters of 
b r in ja l  a ft e r  130 days o f Inoculation

IV E ffec t of d iffe ren t inoculum lev e ls  of root-knot and
reniform  nematodes, alone and in  combination, on the 
root growth of b r in ja l ,  a ft e r  130 days o f inoculation

V E ffec t of carbofuran and a ld ica rb  1.0 Kg and 1.5 Kg 
ai/ha against root-knot nematode on plant growth of 
b r in ja l ,  a fte r  15 days o f app lication  of chemicals

VI E ffect of phorate and quinalphos 1.0 Kg and 1.5 Kg 
ai/ha against root-knot nematode on plant growth of 
b r in ja l ,  a fte r  15 days o f app lication  o f chemicals

V I I  E ffect o f carbofuran and a ld ic a rb , 1.0 and 1.5 Kg ai/ha 
against reniform nematode on plant growth characters 
of b r in ja l ,  a fte r  15 days o f app lication  o f chemicals

V I I I  E ffect o f phorate and quinalphos 1.0 Kg and 1.5 Kg
ai/ha against reniform nematode on plant growth 
characters of b r in ja l  a fte r  15 days o f  app lication  
of chemicals

IX E ffect of carbofuran and a ld icarb  1.0 and 1.5 Kg ai/ha 
against combination o f root-knot and reniform  
nematode on plant growth characters o f b r in ja l ,  
a fte r  15 days of app lication  o f chemicals

X E ffec t of phorate and quinalphos 1.0 and 1.5 Kg ai/ha
against combination of root-knot and reniform  
nematodes on plant growth characters o f b r in ja l ,  
a fte r  15 days o f app lication  of chemicals





INTRODUCTION

B r in ja l (Solanum meloncena L .) is  an important 

vegetable crop cu ltivated  in  K erala , round the year.

Root-knot and reniform nematodes are the two important 

nematodes attacking b r in ja l  in  the S tate . Root-knot and 

reniform nematodes have been reported in Kerala on economically 

important plants (Venkitesan, 1972; Raveendran and Nadakal, 

1975? Jacob and Kuriyan, 1979).

Root-knot andreniform nematodes have a wide occurrence 

among the plant pathogenic nematodes which are polyphagous. 

Their pathogenic a b i l i t y  in d iv idu a lly  have been studied by 

severa l workers (Singh and Khera, 1979; Gaur and Prasad, 1980). 

However no studies have been taken up to  evaluate th e ir  

re la tiv e  pathogenic a b i l i t y  in d iv idu a lly  ana in  combination. 

Application  of granular pestic ides with systemic action is  a 

sa fe  method in pest control e sp ec ia lly  against nematode 

paras ites , which are  endoparasitic in  nature. Hence the 

present studies were undertaken with the fo llow ing ob jectives.

The f i r s t  experiment was envisaged to find  out the 

pathogenic a b i l i t ie s  of d iffe ren t inoculum leve ls  o f root-knot 

or reniform nematodes, alone or in combination on plant growth 

parameters and y ie ld  potentia l o f b r in ja l .



The second experiment was envisaged to  find  

out the e ffic acy  o f four granular chemicals v iz .  

carbofuran, a ld ica rb , phorate and quinalphos in the 

control o f root-knot or reniform nematodes alone or in  

combination so as to  se lect the best suited one fo r  the 

maximum nematode control and highest crop y ie ld .

e\j





Root-knot nematodes constitute a major group 

o f plant pathogenic nematodes a ffe c t in g  vegetable crop  

production. Their world wide d istribu tion , extensive  

host ranges and involvement with fungi and bacteria  in  

disease complexes rank them among the top f iv e  major plant 

pathogens a ffec tin g  the w o rld 's  food supply (Sasser, 1979) 

General symptoms of th e ir  attack a ire yellowing and 

crink ling  of leaves, stunting o f p lan ts, and galxing of 

roots . Along with cu ltu ra l methods, nematicides are a lso  

used fo r  th e ir  contro l.

Reniform nematodes are a lso  pests o f numerous 

p lan ts. Rotylenchulus reniform is is  considered as a 

vegetable  pest. Caramon symptoms o f attack are stunting, 

disco louration  and epidermal c e l l  necrosis.

I .  Root-knot nematode

I . 1 Extent of crop loss

Sen (1958) reported a crop lo ss  o f 70 oer cent in  

c h i l l ie s ,  b r in ja l ,  tomato and bhindi, in  India due to the 

attack o f root-knot nematodes. Chidarabaranathan and 

Rangaswamy (1965) revealed considerable reduction in shoot 

root and plant weight in  b r in ja l ,  c h i l l i  and tomato.



Birat (1968) observed ga lled  roots, marked shortening 

of tap roots and s ign ifican t lo ss  in  root, shoot and 

f r u it  weight in  bhindi when inoculated with M. javan ica . 

Pathogenicity of root-knot nematode to  f iv e  banana 

v a r ie t ie s  v iz .  Bungulan, Lwarf Cavendish, .uacat«n,

.uatundan and &aba was studied by Claudio and Davide (1968). 

The nematode caused stunted growth, bunching of petio les  

and production of narrow leaves. Meloidogyne incognita  

caused reduction in root and shoot weights in  Polianthes 

tuberosa (Johnson, 1970) .

Huang and Lin (1971) reported that nematodes, 

a r t i f i c i a l l y  inoculated on potato and coleus stems, induced 

g a l ls  on the la t te r .  In tomato, inoculation  o f egg masses 

at planting and flowering stages gave 85.3 and 39.9 oer cent 

y ie ld  loss respectively  (Ducusin and Davide, 1972).

Pathogenicity te sts , made on celery seedlings by 

C a s t il lo  and Bulang (1974) showed s ign ifican t reduction  

in  top weight, root weight and resu lted  in  higher g a l l  

ra t in g s .

according to Prasad and Gaur (1974) the growth 

pattern o f b r in ja l  var. Pusa Purple Long was in general 

correlated with the increased le v e l o f in festation  by 

K. incogn ita. Ism ail and Alam (1975) observed reduction



in  root weight and root surface of b r in ja l  when inoculated  

with M. incogn ita . Lamberti (1975) estimated a reduction  

in  y ie ld  of 30 -  60 per cent in b r in ja l  A fte r  conducting 

g lass  house experiments, Reddy (1975) reported that 

C icer arietinum , inoculated with M. incogn ita, resu lted in  

reduced growth, drying and shedding o f leaves and poor pod 

formation.

Barker £t ax. (1976) reported in  tomato an y ie ld  

lo ss  or 50 -  85 per cent in  the coasta l p lains ana

20 -  30 per cent in mountaneous regions in Worth Carolina.

Jayararaan jgt a l . (1^76) reported that Polianthes tuber os a 

was severely  damaged by M. Incognita and M. javanica.

The g a l ls  on the roots were irregu la r  and conspicuous and 

the infected plants showed yellow ing, drying up of leaves 

and retarded growth.

9ont<= et, a l .  (.1977) reported that mixed in fections  

of Meloidogyne incognita and M. javanica on tomato cv. 

F ilip in a s  in  g la ss  house reduced vegetative development 

and f ru it  y ie ld  by 66.5 and 40 per cent respective ly . In

a fiexd  test, M. hapla reduced the yiexd of cloves by

30 per cent in  tue f i r s t  year (JSrenfelde, 1979) . In  India, 

44.87 per cent reduction in yiexd was estimated in b r in ja l  

(Krishnappa £t a j.., 1^81) due to root-imot nematode in fection .



Meloidogyne incognita can cause s ign ific an t  

reduction in  the y ie ld  o f cucumber (Hutton/ 1932). 

S ta t is t ic a l  analysis of three f i e ld  experiments done on 

s ite s  natu ra lly  in fested  with M. incognita gave a mid

w inter p red ictive  y ie ld  reduction o f 5.31 Kg/ha fo r each 

ju ven ile  in  the 10 can superscript/three samples 

(Kin loch, 1982).

Naganathan (1984) reported an y ie ld  loss o f  

45.7 per cent, 19.7 per cent and 61.0 oer cent in  the 

aubergine cv MDU.l, Capsicum cv. C o .l and tomato cv.

PKM. 1, respective ly .

1.2 Threshold le v e l of Inoculum

Swarup and Sharma (1965) observed that tomato was 

more susceptible to K. javanica than to M. incognita a c r i t a . 

When inoculum of 1, 10, 100, 1000 and 10,000 larvae/400 g 

s o i l  was added to seedlings in  pots, shoot growth was 

affected  s ign ific a n t ly  by 100 M. javanica and 1000 

£i* incogn ita . Root growth was a lso  a ffected  by 1000 larvae/ 

400 g s o i l  of e ith er species.

B ira t (1968) reported that growth o f Abelmoschus 

esculentus was s ign ific a n t ly  a ffected  only at inoculum leve ls



of 1000 ana 10,000 M. javanica larvae per pot, although 

there was some inc.i cat ion o f damage with inoculum o f 100 

larvae per p o t .

Rajagopalan sHL sLk* (1969) inoculated 1000 M. Incognita 

larvae to 45 days old c h i l l i  seedlings and found perceptib le  

reduction in  shoot length, shoot weight, root length, root 

weight, Percentage o f infected roots and the g a l ls  per root.

Catibog and C a s t i l lo  (1975) inoculated seedlings 

of Fhaseolus aureus with f iv e , f i ft e e n  and twenty fiv e  egg 

masses of Meloidogyne javanica and reported that an increase 

in  root weight anci reduction in  top weight and y ie ld  were 

correlated  to increasing inoculum leve ls  with high nematode 

counta in  a o il ana root samples.

In g la ss  house experiments w ith G icer arietinum  

var. i« in e ge r i-l inoculated with 1000 or 10,000 M. incognita 

larvae per p lant, exhibited markedly reduced growth, drying 

and shedding of le a f le ts  and poor pod formation compared 

with plants inoculated with 0, 10 o r 100 M. incognita larvae  

(Reddy, 1975) . Sharma and Sethi (1975) reported that the 

threshold le v e l fo r  producing measurable e ffe c ts  on the 

growth of cownea plants were 100 larvae o f M. incognita /

500 g s o i l .



Dhawan and Sethi (1S76) inoculated seedlings  

of Solanum melongena with 10, 100, 1000 or 10000 larvae  

of M. incognita /Kg s te r i liz e d  s o i l  and examined a fte r  

90 days. I t  was found that length of shoots and roots 

were s ign ific an t ly  le ss  with inoculum of 1000 larvae/plant. 

Root weight was s ign ific a n t ly  less  than control w ith an 

inoculum o f 10 larvae/Kg s o i l .  Hignest g a l l  nuraner and 

nematode m uitipxication ra te  were w ith 100 larvae/Kg s o i l .

Gave ness (1977) reported that tuber weight of 

Manihot esculenta was reduced at a l l  the inoculum leve ls , 

when inoculated with M. incogn ita .

The marketable y ie ld  o f  seven tomato cu ltivers  

was considerably reduced at a l l  the inoculum leve ls  (741, 

2222, 6666 and 20,000 larvae o f M. incoqnita/1 of so il  

(Ogunfowara, 1977). Pre-plant s o i l  population leve ls  

l ik e ly  to cause economic loss (10 per cent y ie ld  lo s s ) were 

between 2222 and 6666 nematodes/1 fo r  cv. Rossol and 741 

name, t ode s/1 fo r  the other v a r ie t ie s .

Oithof and Potter (1977) reported that vegetative  

growth ox Veebrita tomato was stim ulates by low numbers of 

Meloidogyne hapla and suppressed by 27,950 nematode 

larvae/Kg s o i l .  Y ield  was a lso  higher at low s o i l  population  

densities ana seemed to be correlated with root weight,



w hile  cumulative y ie ld  was reduced by 10 and 40 per cent 

with  population o f 6120 and 27950 larvae/Kg s o i l  respe

c t iv e ly  and was no longer d ire c t ly  re lated  to root weight.

Srivastava <a£ a l .  (1979) conducted studies to  find  

out the e ffe c t  of root-knot nematode Meloldogyne javanica  

on the growth of soybean. The data indicated that an 

inoculum le v e l o f 100 larvae/Kg s o i l  s ign ific a n t ly  reduced 

the plant growth.

Choudhury (1980) reported that shoot and root 

growth, plant height and number of leaves were reduced by 

Meloidogvne incognita (100, 1000 or 2000 larvae/pot) 

a ft e r  seven weeks in the growth o f tomato cv. Money Maker.

D iv ito  @t a l . (1980) reported that the decline in  

fre sh  weight o f  tops o f maize indicated a tolerance lim it 

o f 10 eggs/g s o i l .

Gaur and Prasad (1980) reported that a population  

density above 1000 second stage juveniles/p lant hastened 

maturity of the crop resu ltin g  in  shortened duration of 

fru it in g  in  b r in ja l .

Raut and Sethi (1980) reported that s ign ifican t  

reduction in  top growth, root length and b a c te r ia l nodulation



in  comparison to uninoculated check plants at an 

i n i t i a l  lev e l o f 1000 larvae or above oer Kg of s o i l  

which was considered as the damaging threshold.

Fhaseolus mungo var. P1MS-1 when inoculated with  

M. incognita at lev e ls  o f 10, 100 or 1000 nematodes/

500 g s o i l ,  the highest inoculum le v e l caused a s ign ifican t  

reduction in  length and fresh  weight o f shoots and root 

length (Raut, 1981). The number of Rhizobiura nodules/ 

plant was s ign ific a n t ly  reduced at a l l  the inoculum le v e ls .  

V ito  gt a l . (1981) conducted f ie ld  experiments on y ie lds  

o f s agarbeet and tomato as Influenced by d iffe ren t  

population densities o f H. incoanita and reported a tolerance  

lim it of 1.1 eggs and juveniles/m l of s o i l  fo r  sugarbeet 

and four eggs and juveniles/m l o f s o i l  fo r  tomato.

Sharma (1982) reported that when seedlings of 

Ihaseolus vu lgaris  cv. Roxinho was inoculated with  

10, 100, 1000 or 10000 eggs o f H. j avanica fo r  52 days 

there was s ign ifican t reduction in  dry weight of stem at 

the inoculum le v e l o f 1000. There was a reduction in  

fresh  root weight at the 10000 inoculum le v e l.

When 2-day old  Glycine max p lants were grown in  

2 Kg s o i l  inoculated with 2, 4, 8, 16, 32 and 64 M. javanica



larvae/g of s o i l  there was a highly s ign ifican t negative 

corre lation  between size  of in i t i a l  inoculum ana plant 

height and fresh  weight (Sharma and Rodriguez, 1982).

Mani and Seth i (1984) conducted experiments on 

chickpea cu ltiv& r Fusa-209 and an inoculum o f two larvae/g  

o f s o i l  was found to be the damaging threshold.

13-Control

According to  Holmes and Keerweewan (1970) roots o f  

tomato plants dipped in a ld ica rb  were protected from 

invasion by M. incognita larvae.

Reddy and Seshadri (1971) showed that thionazin  

and a ld ica rb  at four to eight Kg ai/ha in  pre-inocu lation  

and post-inocu lation  treatments gave high degree o f control 

of root-knot in fection  on tomato.

Gomez Tovar (1972) obtained good control of 

root-knot nematode M. exiqua in  the nursery bed o f Cpffea  

arabica w ith phen&miphos, carbofuran and UBCF. Johnson 

and Cairns (1972) showed that carbofuran gave the best 

control o f root-knot nematodes and increased the y ie ld  of 

sweet potatoes. McLeod (1972) reported that in f ie ld  

t r i a l ,  a ld icarb  granules at 4 lb  a i/acre  and r>—D at 

20 gallons/acre s ign ific a n t ly  reduced g a ll in g  o f tomato



1 p I a

by M. incogn ita . Reddy and Sheshadri (1972) suggested 

that tomato seedlings grown in  thionazin and a ld ica rb  

treated sand were free  of root g a l ls  even 15 days a fte r  

inoculation . Thomason and Mckinney (1972) recommended 

telone with a ld icarb  or carbofuran against M. javanica on 

sugarbeet.

Brodie and Good (1973) reported that a ld icarb  at

3.4 Kg ai/ha and Dasanit at 10.0 Kg/ha resulted in  better  

root-knot nematode control and tobacco y ie ld s in plots 

in fested  with M. incognita. Carbofuran at 4.2 Kg/ha a lso  

performed bette r when applied in the seed furrow.

DBCP 75 EC, a ld ica rb  10 G, ethoprop and methomy1, each 

applied at 600, 1200 or 1800 ppm to tomatoes in  pots 

0, 24, 48 or 72 hours a fte r  inoculation  w ith M. incognita  

larvae, a ffected  the penetration, development and sex 

d iffe re n t ia t io n  of nematodes (Chongruksa and Davide, 1973).

Sivakumar fit a l . (1973) showed that seed treatment 

with carbofuran three or s ix  per cent a i  can be e ffe c t iv e ly  

employed to  reduce the severity  o f root-Knot nem&tode 

in festation  in  okra.

Bindra and Soodan (1974) obtained better control 

o f M. incognita on b r in ja l  and tomato with D-D at 280.82 1 a i/he 

and with DBCP at 26.92 1 ai/ha followed by phorate at



4.94 Kg ai/ha, than D„D. at 224.06 1 ai/ha and Di>CP at 

20.19 1 ai/ha. Sivakuraar s t  a l . (1974) obtained economic 

control o£ root-knot nematodes of tomato when a ld icarb  

10 G at 1.4 Kg ai/ha, fensulfoth ion  5 G at 1.0 Kg ai/ha  

and carbofur. n at 0.6 Kg ai/ha were applied to  the plants 

10 days a fte r  planting.

Potato plants inoculated w ith 1000 H. incognita 

larvae per pot and treated simultaneously fo r  f iv e  days 

with a ld ica rb  granules 0.10 g/pot prevented the nematode 

invasion into roots and a lso  a ffected  the nematodes already  

present in  the roots (Abdul Rahman and E issa , 1^75).

Radeweld £t a l . (It-75) reported that Furadan, Dasanit,

Geigy 12a23, Temik and N e li it e  reduced root-Knot nematode 

in festation  in potato to 10 per cent or less  and Mocap 

and Memacur reduced i t  to  12 to 16 per cent. Reddy and 

Rao (1975) reported that when Glycine max cv. Hardia was sown 

immediately a fte r  treatment with fensulfoth ion  (10 Kg a i/ha ), 

a ld ica rb  (2 Kg a i/ h a ), oxamyl (8 Kg a i/ h a ), met homy 1 

(8 Kg a i/ h a ), carbofuran (2 Kg ai/ha) o r benomyl (2 Kg a i/ h a ), 

Meloidogyne was s ign ific a n t ly  contro lled .

Rodriguez Kabana and King (1976) indicated that 

phorate was a good nematicidal deterrent fo r  M. incognita  

on cotton and tomato but was only moderately e ffec tiv e



against M. a ren aria . Sitararaaiah et a l .  (1976) found 

that carbofuran reduced M. javanica in fe sta tion  on 

Pusa Sawani. Sivakumar gt a l .  (1976) concluded that 

app lication  o f carbofuran 0.18 and 0.36 Kg a i/ha 10 days 

a ft e r  transplanting gave s ign ific a n t ly  higher y ie ld s  of 

tomato in  M. incognita in fested f ie ld s .  Vovlas and 

bamberti (1976) studied the systemic action of some chemicals 

in  the control o f root-knot nematode of tomato and revealed  

that a lc ic a rb  at 10 Kg a i/ha prevented la rv a l invasion fo r  

18 to 20 days and carbofuran at 10 Kg ai/ha fo r  about 

12 days.

Ha ha j  an and Mayee (1977) obtained s ign ifican t  

increase in  f ru it  y ie ld  and decrease in  root-knot nematode 

oooulation with ohorate and a ld ica rb  app lication . Mazuradar 

et a l . (1977) reported, that the root-knot nematode could be 

controlled by app lication  of carbofuran at 25 Kg/ha every 

three weeks. Among granular nematiciaes compared against 

Meloidogyne on tomatoes by Mcbeod (1977) the best resu lts  

were obtained with a ld icarb , etnoprop and oxaxayx applied in  

a i m  wide s t r ip  along the planting row. Prasad gt a l .

(1977) suggested that s o i l  drenches of carbofuran at four or 

eight Kg/ha could e ffe c t iv e ly  control M. incognita on tomato.



Brown and Turner (1978) reported that p lots  

in fested with M. jayanlca when treated with liqu id  

phenamiDhos at eight Kg ai/ha before p lanting tomato, the 

greatest reduction in root-knot index and highest y ie ld s  

were obtained. A ld icarb  and oxamyl increased y ie ld s nearly  

as much as phenamiphos and ethoprophos was not very  

e ffe c t iv e . Johnson (1978) achieved an increase of 

33 per cent in  the y ie ld  o f tomatoes compared with non-treated  

p lo ts , when carbofuran applied at 11.2 Kg ai/ha through 

water in  a sp rink ler ir r ig a t io n  system. The lowest root-knot 

index was obtained in p lo ts treated with a ld icarb  2 Kg ai/ha 

when experiment was conducted fo r  the control o f Meloidogyne 

incognita in  Abslmoschus esculentus (Rao and Singh, 1978). 

Fensulphothion (2. 0 Kg ai/ha) carbofuran (2. 0 Kg a i/ha ), 

oxamyl (1.5 and 2.0 kg ai/ha) and ethoDrop (2.0 Kg a i/ha ), 

gave s t a t is t ic a l ly  sim ilar re su lts  o f those with a ld ica rb .

A l l  the nematici^es improved the y ie ld .

Reddy and Singh (1979) reported that tomato seedlings 

dipped in  carbofuran at 1000 ppm fo r  30 minutes gave the 

least root-knot index. Chemicals used as base root dips 

were e ffec tiv e  in  g iv ing adequate in i t i a l  protection to  

tomato seed .tings from root-knot nematode which led to  

better growth and increased y ie ld .



When four-week old  tomato transplants were 

e ith er dipped in nexnaticiae solutions fo r  60 minutes or 

planted in holes drenched with 100 ml o f same nematiciae 

solutions in s o ils  in fested  with Meloldogyne incognita  

255 larvae/250 ml so il/  i t  was found that oxamyl and 

a ld ica rb  {5000 or 10,000 ppm) improved growth and reduced 

g a llin g  (Ahuja, 1980) .

Krishnaprasad and Rao (1980) reported that 

carbofur? n at 100 and 200 oom exhibited the maximum inhibition  

of la rv a l rsenetration though it  was in e ffec tive  es d irect  

contact toxicant. Fensulfothion, oxamyl, phorate and 

propanii at 500 ppm and above and carbofuran at 200 ppm 

showed persistent to x ic ity , uamberti g t  a l .  (1980) reported 

that carbofuran at 200 ppm showed persistent to x ic ity .

Lamberti gt gx. (1980) reported that carbofuron 9 Kg/ha 

increased y ie ld  ana height of plants at maturity, bakhuja 

and Singn (1*80) reported that a ld icarb  2 Kg ai/ha (s p lit  

app lication ) and carbofuran 2 Kg ai/ha (pre plant application ) 

were e ffe c t iv e  in  the control o f Meloidogyne incogn ita . 

Varaprasad and Mathur (1980) reported that carbofuran 

1 per cent a i ,  a ld ica rb  2 per cent a i ,  a ld icarb  sulfone  

1 per cent a i ,  and carbofuran 2 per cent a i were e ffe c t iv e  

in  that order in reducing Meloidogyne Incognita in 

sugarbeet, as seed treatment.



According to Kaushik ana o a ja j (1^81) carbofuran  

and bendiocarb at 2 and 4 per cent and phenamiphos at 

4 per cent as seed treatment reduced the number of g a lls  

o f Meloldogyne javan lca on mung, 35 days a fte r  sowing.

Krishnaprasad and Krishnappa (1981<§ tested the 

re la t iv e  e ff ic a c ie s  of nine pestic ides on the development 

and reproduction o f Meloldogyne incognita on tomato. They 

tried  the chemicals at the rates o f 2 ,4  and 8 Kg ai/ha,

10 days a fte r  inoculation of 3000 larvae ner pot and found 

out that, ohenamiphos, oxamyl, fensulfoth ion , carbofuran, 

phorate and a ld ica rb  reduced the to ta l endoparasitic  

population. The development of nematodes was inhibited  by 

pheneraiphos, oxamyl, fensulfoth ion  and carbofuran fo r  40 days 

of la rv a l inoculations. Egg-mass production was suppressed 

fo r  30 days by phenamiphos and oxamyl at 2 Kg ai/ha, 

fensulfoth ion  and carbofuran at 4 Kg ai/ha and pnorate and 

a ld ica rb  at 8 Kg a i/ha. Quinalphos, chloropuyripnos and 

mephospholan diu not a ffec t  normal development and 

reproauction of nematodes* though quinalphos had in i t ia l ly  

reduced the to ta l number o f nematodes in  tomato roots.

Ram and Gupta (1981) conducted pot t r i a ls  with seedlings of 

Cicer arietinum infected with Meloldogyne javanica at 1000 

larvae/Kg s o i l ,  and reported that a ld ica rb  1.5 Kg or



3 Kg ai/ha and neem 400 q/ha were the most e ffe c t iv e  in  

increasing growth and reducing the g a llin g .

Kaliram and Gupt<- (1982) conducted experiments to  

study the e ffe c t  o f plant leaves ana neiaaticides (s in g ly  

and in combination) with f e r t i l i s e r s  to  control Meloidoqyne 

javan ica in fecting  chick pea (Cicer arietinum) and reported  

that neera leaves, a ld icarb  and potassium s ign ific a n t ly  

reduced the number o f g a lls  per plant in d iv idu a lly  whereas 

datura leaves and carbofuran increased the various growth 

parameters. Maximum reduction o f g a l ls  occurred when neem 

leaves were added along with potassium and a ld ica rb .

Theraoeutic e ffec ts  of four systemic pesticides vi5. 
oxamyl, phorate, carbofuran and fensulfoth ion  were studied 

as s o i l  treatments to rice  plants transplanted 10 days 

e a r l ie r  in  a f ie ld  in fested  w ith Meloidoqyne gram lnicola.

A l l  these pestic ides at 15 Kg ai/ha showed equal e ffectiveness  

in  reducing the growth and development of the nematode in  

r ic e  roots. Tne pesticides reduced the endoparasitic  

populations, detayea the nematode development and a lso  

increased the number o f males in  the totut adult populations. 

The egg mass production by females was Inh ib ited  t i l l  20 days 

fo llow ing treatments (Krishnaprasad and Rao, 1982).



Paderai (1984), by conducting a pot culture experi

ment, reported that carbofuran (1 Kc ai/ha) was the most 

e ffe c t iv e  chemical as seed treatment fo r  control o f 

Meloidogyne incognita in  upland ric e  va r . Faro-11. Fademi 

(1984a) reported that carbofuran 1, 2 or 3 Kg ai/ha, applied  

a fte r  planting s ign ific an t ly  reduced populations of 

Meloidogyne incognita in  upland r ic e . E arly  app lication  of

2 Kg ai/ha gave the best re su lts . For la te  app lication ,

3 Kg ai/ha was suggested. Naganathan (lPd4a) found that the 

app lication  of methamsodium, carbofuran or a ld ica rb , in  

nurseries growing tomatoes, b r in ja l  and c h i l l ie s ,  s i g n i f i 

cantly reduced root g a llin g .

Meloidogyne arenaria populations were s ign ific a n t ly  

reduced fo llow ing the app lication  of 20 lb/acre of Temik 

or 10 lb/acre Temik plus post-p lant application  of Vydate to 

peanuts (Hagan and Weeks, 1985). Y ie ld  increases were 

observed in a l l  the Temik treated plots with or without 

Vydate-1. ADolication of Temik increased y ie ld s o f soybean 

when applied to f ie ld s  in fested with Heterodera glycines  

and Meloidogyne incognita (Mueller, 1985). Nordmeyer and 

Dickson (1985) reported that ethoprop, a ld ica rb , phenamiphos,

oxamyl and carbofuran at an o v e ra ll rate  of 6.7 Kg ai/ha 

decreased the number o f nematodes in  the s o i l  and increased



the y ie ld  of tobacco when infected with 64 nematode
3

eggs or in fec tive  second stage juveniles/100 cm s o i l .

1.Reniform nematode

Hameed §t a l .  (1977) reported that as the inoculum 

lev e l of Rotylenchulus reniform is on two-month old onion 

seedlings increased the plant growth was decreased.

Gapasin and Valdez (1979) conducted experiments 

to fine out the reaction  of Ipomoea batatas to Meloidogyne 

incognita and M. javanica (0, 1000, 5000, 10000 and 20000 

eggs/pot and Rotylenchulus reniform is (0, 500, 1000, 3000 

and 5000 larvae/pot) and showed that as the population  

increased there was a corresponding decrease in root, tuber 

and top weights. Tuber reduction in pots at in i t i a l  

populations of 20,000 eggs o f M. incognita and M. javanica  

and 5000 larvae of R. reniform is were 47.7 per cent,

50.6 per cent and 60.6 per cent respective ly , four months 

a ft e r  inoculation. Plants were stunted and roots were 

ge lled  with several egg masses on the surface. Lesions, 

necrosis and ro ll in g  were observed. Tubers were cracked, 

deformed and were o f sm aller s ize .

Gupta and Yadav (1979) reported that, in  Vigna 

mungo there was s ign ifican t reduction in  plant weight.



shoot and root weight in  the treatments rece iv ing  7000 

or more nematodes/500 g o f s o i l*

Singh and Khera (1979) studied the pathogenicity  

of Rotylenchulus reniform is  on b r in ja l  va r. Purple Round. 

Symptoms lik e  ch lorosis, stunted growth, cu rlin g  of 

centra l crown leaves, premature f a l l  of flow ers and sparsely  

developed roots were observed. The nematode was highly  

pathogenic to b r in ja l  at inoculum leve ls  of 100 and above 

la rvae/plant.

Gupta and Yadav (1980) reported that Rotylenchulus 

reniform ls (1000 larvae or more/pot) gave s ign ifican t  

reductions in height, and fresh  shoot and root weights of 

Vigna unguiculata. The normal b a c te r ia l noduiation on root 

was unaffected. An inoculum lev e l o f 100 nematodes/pot 

gave the highest r « t e  of nematode reproduction. Medorley 

(1980) reported that y ie ld  o f snap beans (Phaseolus v u lg a r is ) 

was negatively correlated with s o i l  populations o f 

R. renlform is at harvest.

Mishra and Gaur (1981) proved in  moth bean that 

there was a s ign ifican t growth reduction at the leve l of 

one in fective  individua1/cc o f s o i l .



Sud et a l . (1984) reported that the threshold  

lev e l o f damage by R. reniform ls in  cotton under green 

house condition is  1000 young females/1000 cc of s o i l .

Misra and Badhi (1985) reported that reniform  

nematodes produced s ign ifican t pathogenic e ffe c t  on French 

bean at the minimum inoculum le v e l o f 1000 nematodes/pot 

causing 35.0, 30.9, 54.2 and 35.9 per cent reductions in  

respect of shoot and root lengths and shoot and root dry 

weights, respective ly  over control when applied to the 

root zone o f 10 day old  p lan ts.

Control

According to  Muralidharan and Sivakuraar (1977) 

carbofuran, phorate and fensulfoth ion  app lication  in  low 

doses to seeds o f Gossypium hirsutum or to  the surrounding 

s o i l ,  resulted in reduction in  populations of Rotylenchulus 

reniform ls which ranged from 32.45 to 49.06 oar cent.

There was no corresponding s ign ifican t y ie ld  increase and 

the l in t  characteristics were not usually  changed.

Gupta and Yadav (1978) reported that number egg 

masses per p lant, number o f eggs per egg mass and s o i l  

population o f Rotylenchulus ren iform is, in fecting  cowpea, 

were s ig n if ic a n t ly  reduced and fresh  weight of root was



increased by Temik at 1.0 and 2.0 Kg ai/ha. The number 

o f larvae o f &. reniform is was a lso  reduced by Temik. 

Puradan at 1.0 and 2.0 Kg ai/ha gave the next best re su lts .

Krishnaprasad and Krishnappa (1981) studied the 

e ffe c t  of root t ip  treatments with 500 and 1000 ppm of 

a ld ica rb , carbofuran, DBCP, d isu lfo ton , ohorate and 

turbos fo r  15 and 30 minutes on the development o f 

Rotylenchulus reniform is in  b r in ja l  cv. Pusa Purple Long. 

They reported that a ld ica rb , carbofuran and turbos 

accounted fo r  73.6 par cent, 86.8 per cent and 88.0 per cent 

reduction respectively , of s o i l  and root populations o f  

reniform nematode, s ix  weeks a ft e r  treatment.

Balasubrsmanian fife a i . (1985) reported that 

carbofuran and a ld ica rb  at the rate  of 1.0 or 2.0 Kg ai/ha 

were e ffe c t iv e  in reducing nematode population up to 45 

days a fte r  sowing, in  cotton. The highest y ie ld  was 

recorded by a ld ica rb  1.0 Kg ai/ha.

Bost (1985) reported that app lications o f Nemacur, 

Temik, or Nemacur-Bisyston to  cotton, in fested  with  

Rotylenchulus reniform is decreased nematode population.
There was no s ign ifican t d iffe rence  in  y ie ld .



Misra and Padhi (1985a) reported that carbofuran  

and a ld ica rb  at 4.0 Kg ai/ha brought down the nematode 

population below economic threshold lim it and increased  

plant growth, in  French bean cv. Premier, when applied to  

the in fested  s o i l  in  the pots, seven days p rio r  to  sowing.

Tarar and Verma (1985) reported that in b r in ja l  

var. Pusa Purple long, a ld ica rb  and carbofuran at 2.0 or 

3.0 Kg ai/ha were e ffec tiv e  in increasing plant growth 

characters lik e  plant height, shoot weight and root weight 

and in  decreasing the reniform nematode population le v e l,  

when applied at the time o f transplanting in oots having 

in fested  s o i l  (2 nematodes/g o f s o i l ) .



ana  -



Investigations were carried  out at the Department 

of A g ricu ltu ra l Entomology, College o f Horticulture  

during 1984-85 to find  out the extent o f crop loss in  

b r in ja l  (Solanum melongena L . ) a t d iffe ren t  inoculum leve ls  

of root-knot nematode (Meloidogyne incognita) and reniform  

nematode (Roty lenchulus ren iform is)^ aione and in  combination 

and to find  out the e ffic acy  o f granular pestic ides v iz .  

carbofuran, a ld ica rb , phorate and quinalphos in  the control 

of the nematodes.

Two pot culture experiments were la id  out fo r  

(1) studies on pathogenicity and (2) studies on the e fficacy  

o f granular pesticides fo r  the control o f the nematodes.

I .  Experiment I  -  Studies on pathogenicity of the
nematodes

The extent o f crop loss at d iffe ren t inoculum 

leve ls  and the threshold inoculum of root-knot nematode 

(Meloidogyne incognita) and reniform  nematode kRoty1enchulus 

ren iform is). alone and in  combination were studied by 

conducting a pot culture experiment.



Potting mixture was prepared by mixing red loam 

f i e ld  s o i l ,  sand and w e ll decomposed farm yard manure in 

the ra t io  ^ a ls l .  Tne potting mixture was denematized 

using Formaxin 5 per cent. Earthen pots of 30 x 35 cm 

s iz e  were selected fo r  the experiment. A fter f i l l i n g  the 

pots with the potting mixture, holes were taken at d iffe ren t  

depths in the potting mixture, and the neraaticide (formalin) 

was poured into the holes. The holes were then closed and 

the pots were covered with polythene sheets and kept 

undisturbed. A fte r  f iv e  days the polythene sheets were 

removed and the s o i l  was w e ll st irred  fo r  three days.

1. .̂Raising of pure culture o f Meloidogyne incognita  
and Rotylenchulus reniform is

Pure culture of Meloidogyne incognita was raised  

from egg masses collected  from coleus roots and maintained 

on coleus plants ra ised  in s t e r i le  s o i l .  Egg masses 

co llected  from the pure culture maintained, were used 

fo r  the experiment. Bubculturing was done at period ica l 

in te rv a ls .

One day old larvae were used fo r  inoculating  

b r in ja l  p lan ts. For th is  purpose, egg masses were picked 

from the roots o f culture plants maintained, and kept on the



surface of t issu e  paper placed over the wiregauze on 

a petrydish, containing s t e r i le  water. Care was taken 

that the egg masses were in  contact with water. Every 

24 hours, the suspension in the oetrydish was taken and 

collected  into a measuring cy linder. The average number 

of larvae oer ml of suspension was determined with the 

help of counting dish . The la rv a l concentration in  the 

suspension was diluted using s t e r i le  water, so as to gat 

the required number of nematodes per ml of suspension fo r  

inoculation .

Raising ot pure culture o f Rotylenchulus reniform is 

was done by maintaining cowpea seedlings in  earthen pots 

containing s te r i liz e d  s o i l .  S-oi^ was collected  from the 

cowpea f ie ld ,  and the larvae were picked from the s o i l  

washings and used fo r  inoculating the cowpea p lan ts.

13-Raising o f b r in ja l  seedling?

B r in ja l seedlings were ra ised  in s t e r i liz e d  s o i l  

in earthen nots. Pour weeks a fte r  sowing, seedlings of 

uniform size  and growth were transplanted in 35 cm diameter 

oots containing s te r i lis e d  potting mixture. The seedlings 

were transplanted sing ly  in  each pot.



f i f t e e n  days a fte r  transplanting# nematoaes were 

inoculated at the fo llow ing rates to each p lan t.

1. T1 Mo nematodes (check)

2. T2 Root-knot nematode 100 larvae per plant

3. T3 Root-knot nematode 500 larvae per plant

4. T4 Root-knot nematode 1000 larvae per plant

5. T5 Reniform nematode 100 numbers per plant

6. T6 Reniform nematode 500 numbers per plant

7. T7 Reniform nematode 1000 numbers per plant

8. T8 Root-knot nematode 50 larvae +

reniform nematode 50 numbers, oer plant

9. T9 Root-knot nematode 250 larva e +

reniform nematode 250 number; , per plant 
10 Root-knot nematode 500 larvae +

reniforra nematode 500 numbers# per plant

Completely randomized design with 10 rep lications  

was adopted fo r  the experiment.

Inoculation o f test organism was done by making 

holes, about 4 cm deep in  the s o i l  with a g lass rod,

1.5 cm away from the base o f the p lan t. The required  

a liquote o f nematode suspension was pioetted out equally  

in to  holes which were closed with dry s t e r i le  sand 

immediately. The note were ir r ip rta d  to keen the so il



moist. The oots were kept in  o a r t ia l ly  shaded condition. 

The fo llow ing observations were taken during the course 

of the experiment at 30, 45 and 130 days a fte r  adding the 

nematode inoculum.

1. Plant height

This observation was recorded by measuring the 

height of the plant from the s o i l  surface in pot to the 

top most t ip  o f the le a f .

2. Number o f leaves per plant

The to ta l number o f opened leaves produced by the 

plant was counted and recorded.

3- Stem g irth

This observation was recorded by measuring the g irth  

o f the stem of the plant, 2 cm above the s o i l  surface 

in  the pot.

4. Number of shoots per plant

The to ta l numoer of shoots produced on the inaiv idual

plant on the date of observation was recorded.



5. Fresh weight of tops per plant

The fresh  weight of the tops per plant was recorded 

by cutting the plant at the ground le v e l and by weighing 

i t  in  a top loading balance (Mode- Wb»-21).

6 * Fresh weight o f roots per plant

The root system of the experimental plant was

separated from the pot by immersing in  water and slow ly

removing the s o i l  adhering the roots a ft e r  waiting fo r  

sometime. The cleared root system was then washed free  of 

adhering s o i l  o a rt ic le  in  manning tap water. The excess 

water was removed between the fo ld s of absorbing paper and

immediately the weight of the roots was talien.

7. Y ie ld  per plant

Fru its developed on the inaiv iduai plant were 

harvested as and when the fru it s  attained maturity, 

su itab le  fo r  vegetable purpose and the cumulative weignt 

o f fru it s  was computed at the conclusion of the experiment. 

Thus the to to l f ru it  y ie ld  o f ind iv idual experimental plant 

was obtained.



I A. Estimation of nematode population in  roo t/so il samples 

ajRoot
The rhizosphere region of the in d iv idua l experimental 

plant in  the pot was divided into four equar parts. The top 

s o i l  in one quarter was sx igh tiy  disturbed to  expose the 

tender roots. The representative sample of la te ra l root 

b it s  was collected and put in  a polythene bag and labe lled . 

Prom the root sample a representative b it  o f 10 cm length  

was taken and stained with acid Fuchs in  lactophenol (Southey, 

1970). The adult and la rv a l stages o f the nematodes present 

in  the root were counted and recorded.

h.S o il

S o il samples having 100 ml volume was collected from 

each pot and processeo as per the procedure outlined by 

Christy and Perry (1951). Total count of nematodes was 

recorded using binocular stereo microscope at 75 X.

I I .  Experiment I I  -  Studies on the e ffic ac y  of granular
pestic ides in  the control o f the nematodes

E fficacy  o f the fo llow ing four granular pestic ides  

fo r  contro lling  root-knot and reniform  nematodes were 

assessed by conducting a pot culture experiment.



GCgnulfrg BafifttaAflgP -Levels t r ie d

1. Carbofuran 1.0 and 1.5 Kg ai/ha

2. A ld icarb  1.0 and 1.5 Kg ai/ha

3. Phorate 1.0 and 1.5 Kg ai/ha

4. Quinalphos 1.0 and 1.5 Kg ai/ha

D eta ils  o f the pesticides used are given below*

Pestic ide  used Source Supplied by

1. Carbofuran Purendan 3G R a ll is  India Limited

2. A ld icarb  Temik 10G Union Carbide India Ltd.

3. Ehorate Thimet 10G Cynamid India Limited

4. Quinalphos Ekalux 5G Sandoz India Limited

B r in ja l seedlings were ra ised  in  s t e r i lis e d  so il  

and la te r  transplanted as in  experiment I  and inoculated  

with  1000 larvae/plant, -after th irty  days o f inoculations 

the pestic ides were applied as spot app lication  at the 

base o f the p lan t, furadan 3G, Temik 10G, Thimet 10G and 

Ekalux 5G were used fo r  chemical contro l. The surface area  

o f each pot was calculated and the quantity of chemical 

containing the required active ingredient was weighed 

separately and applied to each pot as spot app lication .



The fo llow ing were the treatments.

1 . T 1 No nematode and no control

2 . T 2 Root-knot nematode alone + Carbofuran .0 Kg

3. T3
«t + It .5 Kg

4. T4
N + A ld icarb .0 Kg

5. T5
n + II .5 Kg

6 . T 6
t« + Riorate .0 Kg

7. T7
ii M .5 Kg

8 . T 8
ii + yuinaiphos .0 Kg

9. T9
i< + H .5 Kg

1 0 . T 10 Reniform nematoae alone + Carbofuran .0 Kg

1 1 . T 11
M + II .5 Kg

1 2 . T 12
M + Aldicarb .0 Kg

13. T13
II + U .5 Kg

14. T14
II + Phorate .0 Kg

15. T 15
II + It .5 Kg

16. T16
I* + Quinalphos .0 Kq

17. T17
If + U .5 Kg

18. T18 Root-knot nematode 
+ reniform nematode

+ Carbofuran .0 Kg

19. T19
n + It .5 Kg

2 0 . T 20
■I a ld ic a rb .0 Kg

2 1 . T 21
ti + It .5 Kg

2 2 . T22
ii * Phorate .0 Kg

23. 123
H + M .5 Kg

24. T24
H + yuinaiphos .0 Kg

25. T25
II + N .5 Kg



Completely randomized design with f iv e  rep lications  

was adopted fo r  the experiment.

Observations were taken, as in Experiment N o .I,

15 days a fte r  app lication  of chemicals and 100 days a fte r  

app lication  of chemicals.

S ta t is t ic a l analysis

The data recorded from the two pot culture experi

ments were subjected to s t a t is t ic a l  analysis in  completely 

randomised design as per ffense and Sukhatme (1973) .
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The resu lts  obtained In  the two d iffe ren t  

experiments are presented in  the fo llow ing nages.

I,Experiment I  -  Pathogenicity studies

1.1 Height of the plant

The data collected on plant height recorded at 

30, 45 and 130 days a fte r  inoculation  (I*aI )  are presented 

in  Table 1. The analysis of variance is  presented in  

Appendix I .

A fte r  30 days o f inoculation  T^ <1000 renifocm  

nomatodo/plant) ,  T^ (1000 root-knot nematode la rvae/p lan t),

T^ (500 root-knot nematode larvae/plant) and T1Q (500 

root-knot nematode larvae/plant + 500 reniform nematodes/ 

plant) recorded a plant height o f 21.17 cm, 22.93 cm,

23.5 can and 24.03 cm respectively , as compared to 26.57 cm 

o f the plants under (check) . The percentage reduction  

in  plant height effected  by T^ (20 .3 ), T^ (13 .7 ), (11.5)

and T1q (9.5) was s ign ifican t when compared to T.,.

The maximum reduction in plant height was e ffected  

by T^, which was on par with T^ and T^. The other treatments,



Table 1. E ffect o f d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in  combination on 
plant growth characters o f b r in ja l  at d iffe ren t  
in te rva ls  a fte r  Inoculation -  plant height

30 days 45 days 130 days

Treat
ment

Plant
height*
(cm)

Percen
tage
deviation  
compared 
to  control

Plant
height*

(cm)

Percen
tage
deviation  
compared 
to  control

Plant Percentage 
height* deviation  
(cm) compared 

to control

Ti 26.57 36.27 M. 59.57 mm

* 2 25.23 4.67 36.14 0.35 57.90 0.55

T3 23.50 11.55 33.57 8.04 54.03 9.30

T4 22.93 13.70 32.37 10.75 48.11** 19.24

T5 25.38 4.48 37.10 -2 .29 53.19 10.71

T 6 25.33 4.67 35.92 0.96 55.80 6.33

T7 21.17 20.32 33.77 6.89 50.84** 14.66

T 8 26.27 1.13 35.73 1.49 55.16 7.40

T9 25.00 5.91 34.10 5.98 54.98 7.71

Hi o 24.03 9.56 34.79 4.08 51.25 13.97

CD (5%) 2.52 2 .2 1 6 .6 8
6 .8 6  (T y T_)



eventhough recorded s ligh t reduction in  height, were 

not s t a t is t ic a l ly  s ign ifican t.

A fte r  45 days o f inoculation the least height was 

recorded by plants uncter T^ (1000 root-knot nematode 

larvae/plant) followed by T3 (500 root-knot nematode larvae/  

p lan t) and (250 root-knot nematode larvae + 250 reniform  

nematodes/plant) which were 32.37 cm, 33.57 cm, 33.77 cm 

and 34.1 am respectively  ( F i g . l ) . The percentage o f  

reduction in  height observed in the above treatments were 

10.7, 8.0, 5.9 and 4.1 respectively  compared to T^ (check).

The remaining treatments were not s ig n if ic a n t ly  d iffe ren t  

from T j (checv ) . The Tg (100 reniform nematodes/plant) did  

not exh ibit any reduction in  plant height comoared to T  ̂

(check), the mean height being 37.1 cm.

The maximum reduction in plant height, 130 days 

a f t : r  inoculation  was observed in plants under (1000 

root-knot nematode xarvae/plant) followed by (1000  reniform  

nematodes/plant), T1Q (500 root-knot nematode larvae +

500 reniform nematodes/plant), Tg (lOo reniform  nematodes/ 

plant) and T^ (500 root-knot nematode la rvae/p lan t), th eir  

heights being 48.11 cm, 50.84 cm, 51.25 cm, 53.19 cm and

54.03 cm which accounted fo r  1^.40, 14.66, 13.70, 10.71 and

9.3 per cent reduction, respectively  as compared to T^ (check) 

which recorded a plant height of 59.57 cam (F ig .2 ).



-P lan t height (5 cm. = 1 un it) 
-Number of shoots per plant ( 1 
-Stem g irth  (1  cm. = 2 un its ) 
-Nematode population in  10 cm.
-Nematode population per 100ml.

number = 1 unit)

length of roots(1 number = 1 unit) soil (10 number = 1 unit)

TREATMENTS
Effect of inoculum levels of root-knot and reniform nematodes, alone or in combination, 
on plant height, number of shoots per plant, stem girth and root and soil populations 
of nematodes in brinjal, 45 days after inoculation.



■JPlang height (10  can. = 1 un it)
-Number of leaves per plant ( 10 numbers ** 1 un it) 

y,* -Number of shoots per p lant (1 number *  1 un it)
Tj —Stem g irth  (1  cm. = 1 u n it )

J
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E ffect of inoculum lev e ls  o f root-knot and reniform nematodes, alone or 
on plant height, number o f leaves per p lant, number o f shoots per plant 
of b r in ja l ,  130 days

in combination, 
and stem g irth

a fte r  inoculation .



The treatments T^, T^, ^5 and T^ we re on par.

Though the other treatments a lso  exhibited reduction in  

plant height, they were not s t a t is t ic a l ly  s ign ifican t  

(P late I ,  I I  and I I I ) .

1.2 Number o f leaves per plant

The number of leaves per olant recorded at 30, 45

and 130 DAI are ©resented in Table 2. The analysis of

variance is  given in  Appendix I .  Thirty days a fte r  

inoculation the least number o f leaves was observed in the

plants ure3er (500 root-knot nematode larvae + 500

reniform  nematodes/plant) followed by Tg (500 reniform  

nematodes/plant), T^ (1000 root-knot nematode la rvae/p lan t),

T^ (1000 reniform nematode/plant), T^ (500 root-knot nematode 

larvae + 500 reniform nematode/plant), T^ (100 root-knot 

nematode larvae/plant) and (500 root-knot nematode larvae/ 

p lan t) being 8.2, 8.5, 8.5, 8 . 8 , 9.0, 9.4 and 9.5 respectively . 

The treatments were on par. The percentage reduction in 

the number of leaves per plant in the above treatments was 

19.6, 16.7 and 16.7 respectively , compared to T1 (check).

The remaining treatments were not s ig n if ic a n t ly  d iffe ren t  

from Tj (check).



Table 2. E ffect o f d iffe ren t inoculum leve ls  o f root-'knot 
and reniform  nematodes alone or in  combination 
on plant growth characters o f b r in ja l  at d iffe ren t  
in terva ls  a fte r  inoculation -  number o f leaves 
per plant

30 days 45 days 130 days

Treatment
Number
leaves
per
p lant*

of Percen
tage
deviation  
compared 
to control

Number of 
leaves 
per 
plant*

Number Percentage 
of deviation  
leaves compared 
per to  control 
p lan t*

Ti 1 0 .2 17.9 34.3 —

T 2 9.4 7.84 16.9 30 .0 U  .33

T3 9.5 6 .8 6 13.4 25.3 26.24

T4 8.5 16.67 15.2 23.8** 30.61

T5 1 0 .1 0.98 16.4 24.1 29.74

T 6 8.5 16.67 16.2 24.1 29.74

T7 8 .8 13.73 16.6 20.55** 40.09

T 8 9.9 2.94 15.0 29.3 14.58

T9 9.0 11.76 16.4 22.5 34.40

T10 8 .2 19.61 15.4 25.7 25.07

CD (5%) 1.4 NS 4.92
5.06 (%.4 ; T ?)



Plate I .  E ffec t o f d iffe ren t inoculum leve ls  of root-knot 
nematode on plant growth characters o f b r in ja l ,  
a fte r  130 days of inoculation

T 1 -  Check

T 2 ( 100 root-knot nematode larvae/plant)

*3
( 500 root-knot nematode larvae/plant)

*4 (1000 root-knot nematode la  rva e/plant)

Plate I I .  E ffec t  of d iffe ren t inoculum leve ls  o f  reniform  
nematode on plant growth characters o f b r in ja l ,  
a fte r  130 days o f inoculation

-  Check
T j ( 100 reniform nematodes/plant)
Tg I 500 reniform nematodes/plant)
‘iy (1000  reniform nematodes/plant)





Plate I I I .  E ffec t of d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes on plant growth characters 
of b r in ja l  a fte r  130 days of inoculation

T1 -  Check
T„ ( 50 root-knot nematode larvae + 50 reniform  

nematodes/plant)
T9 (250 root-knot nematode larvae + 250 reniform  

nematodes/plant)
T1q (500 root-knot nematode larvae +500 reniform  

nema t odes/plant)

P late IV . E ffec t o f d iffe ren t inoculum leve ls  of root-knot and 
reniform nematodes, alone and in  combination, on the 
root growth o f b r in ja l ,  a fte r  130 days of inoculation





The observations on the number of leaves procraced 

per p lant, 45 days a fte r  inoculation did not exh ib it s ign i

fican t d iffe rence .

A fte r 130 days o f inoculation, (1000  reniform  

nematodes/plant) e ffected  the lowest number o f leaves per 

plant followed by Tg (250 root-knot nematode larvae/p lant),

(1000 root-knot nematode larvae/plant) , (500 reniform

nematodes/plant) ,  Tg (100  reniform nematodes/olant) and 

(500 root-knot nematode larvae/plant) which were on par 

(P ig .2 ). The number of leaves oroduced by the plants of 

the above treatments were 20.55, 22.5, 23.8, 24.1, 24.1 and

25.3 respective ly  compared to 34.3 of the plants under 

(check). The percentage reduction compared to was

40.1, 34.4, 30.5, 29.74# S69.74 and 26.24 respective ly . T1Q 

(500 root-knot nematode larvae + 500 reniform nematodes/ 

plant) effected  an increase in  the production of leaves per 

plant compared to Tg (250 root-knot nematode larvae + 250 

reniform nematodes/plant). A l l  the treatments except 

wore s ign ific a n t ly  d iffe ren t  from T^ (check) (P late  I ,  I I  & I I I )  .

1.3 Stem g irth

Stem g irth  o f the plants were recorded a ft e r  30, 45 

and 130 days of inoculation. The data are Presented in  

Table 3. The analysis o f variance is  given in  Appendix I .



Table 3. E ffect of d iffe ren t inoculum leve ls  o f  root-Tcnot and 
reniform nematodes alone or in  combination on olant 
growth characters o f b r in ja l  at d iffe ren t in terva ls  
a ft e r  inoculation -  stem g irth

30 days 45 days 130 days

Treat
ment

S lS h *
I cm)

Percen
tage  

deviation  
compared 
to  control

Stem
g irth *
(cm)

Percen
tage
deviation  
compared 
to  control

Stem
g irth *
(cm)

Percen
tage
deviation  
compared 
to  controJ

Ti 2.49 — 2.79 — 3.57 —

T 2 2.48 0.40 2.67 4.30 3.46 3.08

T3 2.32 6.83 2.67 4.30 3.17 1 1 .2 0

T4 2 .2 2 10.84 2.45 12.19 3.09** 13.45

T5 2.50 -0.40 2.72 2.51 3.28 8 .1 2

T 6 2.31 7.23 2.53 9.32 3.28 8 .1 2

T7 2.24 10.04 2.47 11.47 3.11** 12.89

T 8 2.32 6.83 2.51 10.04 3.26 8 .6 8

T9 2.24 10.04 2.49 10.75 3.18 10.92

T 10 2.25 9.64 2.48 1 1 .1 1 3.13 12.32

CD (5%) 0.14 0.15 0 .1 1  
0.11 (T4 ; V



A fte r  30 days of inoculation a l l  the treatments 

except T£ (100 root-knot nematode larvae/plant) and (100 

reniform  nematodes/plant) exhibited s ign ifican t d ifference  

in stem g irth  compared to the plants under (check).

The minimum g irth  was recorded in  the case o f T^ (1000 root-knot 

nematode larvae/plant) followed by Tg (250 root-knot nematode 

larvae + 250 reniform nematodes/plant) and T^ (1000 reniform  

nematodes/plant), the values being 2 .2<_ fo r  and 2.24 fo r  

Tg and showing a percentage reduction of 1 0 .8  and 1 0 .0  

respective ly . The treatments T3* TQ, Tfi, Tio ' T7' T 9 and 

were on par.

A fte r  45 days o f inoculation  the lowest stem g irth  

was recorded by (1000 root-knot nematode larvae/plant) 

and Tjq (500 root-knot nematode larvae + 500 reniform

nematodes/plant), the values being 2.45 cm, 2.47 cm and 2.48 cm 

respective ly  compared to 2.79 cm recorded in  the plants 

under T^ (check). The percentage decrease in  the stem g irth  

of plaiits in the above treatments was 12.2, 11.5 and 11.1 

respective ly . The pe spouse to (100 root-knot nematode 

la rvae/p lan t), T^ (500 root-knot nematode larvae/plant) and 

T,. (100 reniform nematodes/plant) were on par with that to

T^ (check) . A l l  other treatments were on par with T^ (F ig . l )  .

A fte r 130 days o f inoculation , the maximum g irth

(3.57 cm) was recorded by T^ (check) . There was a decrease



in  the g irth  with the increase in  inoculum leve l 

(F ig .2 ). The least g irth  of 3.09, 3.11, 3.13, 3.17 

and 3.18 cm were recorded by (1000 root-knot nematode 

la rvae/p lan t), (1000 reniform nematodes/plant) and

I'lo  (500 root-knot nematode larvae + 500 reniform  

nematodes/plant) respective ly . The percentage of 

reduction in  the above treatments was 13.4, 12.9, 12.3/

11.2 and 10.9 respective ly . The e ffe c ts  o f these tre a t 

ments were on par. A l l  treatments except (100 root-knot 

nematode larvae/plant) produced s ign ifican t d ifference  

compared to T^ (check) .

1.4 Number o f shoots per plant

Observations recorded on the number o f shoots 

produced by plants at 30, 45 and 130 DAI in  the d iffe ren t  

treatments are orsaented in Table 4 and the analysis of 

variance in Appendix I .

Thirty days a fte r  inoculation, the least number of 

shoots was produced in  plants under T^ (1000 reniform  

nematodes/plant) and (1000 root-knot nematode larvae/  

p lant) followed by Tg (250 root-knot nematode larvae +

250 reniform nematodes/plant), T^ (500 root-knot nematode 

la rvae/p lan t), 'i6(5O0reniform nematodes/plant), T1Q (500 

root-knot nematode + 500 reniform nemat odes/plant) and lg



Table 4. E ffec t of d iffe ren t Inoculum leve ls  o f root-knot and 
reniform nematodes alone or in  combination on plant 
growth characters of b r in ja l  at d iffe ren t  in terva ls  
a ft e r  inoculation -  number o f shoots per plant

Treat
ment

30 days 45 days 130 days

No. o f 
shoots 
per 
plant*

Percentage 
deviation  
compared 
to control

No. of
shoots
per
p lan t*

Percen
tage
deviation  
compared 
to control

No. o f 
shoots 
per 
plant*

Percentage 
deviation  
compared 
to control

T 1 2.5 3.5 5.1 mm

T 2 2.4 4.00 3.4 2 .8 6 4.9 3.92

T3 1 .8 28.00 2 .8 2 0 .0 0 4.4 13.73

T4 1 .6 36.00 2 .6 25.71 3.3** 34.70

T5 2 .2 1 2 .0 0 3.0 14.29 4.1 19.61

T 6 1.9 24.00 3.2 8.57 3.3 35.29

T7 1 .6 36.00 2.4 31.43 3.4** 32.55

Ta 2 .1 16.00 3.0 14.29 4.5 11.76

T9 1 .8 28.00 3.0 14.29 4.4 13.73

TA10 2 .0 2 0 .0 0 3.0 14.29 3.9 23.53

CD (5%) 0.52 0.50 0.84
0.87 (T4; T?)



(50 root-knot nematode larvae + 50 reniform nematode/ 

plant) the values being 1.6, 1.8 / 1.9, 2.0 and 2.1

respective ly . The treatments were on par. The percentage 

reduction in the number of shoots per p lant, as compared 

to that of T x (check) was 36.0, 28.0 and 24.0 respectively . 

A l l  other treatments were not s ign ific a n t ly  d iffe ren t  

from (check).

A fte r  45 days o f inoculation (check) produced 

the maximum number o f shoots per plant (3.5) whereas 

Ty (1000  reniform  nematodes/plant), (1000  root-knot

nematode larvae/plant) and (500 root-knot nematode 

larvae/plant) produced the minimum in  that order o f 2.4,

2.6 and 2.3 (F i g . l ) .  The percentage reduction recorded 

by and T^ was 31.4, 25.7 and 20.0 respective ly

against T^ (check). The remaining treatments were on par 

with T j.

A fte r  130 days o f inoculation the olants under 

(500 root-knot nematode larvae + 500 reniform nematodes/ 

p lan t), (1000 root-knot nematode la rvae/p lan t),

(1000 reniform nematodes/plant), T^q (500 root-knot 

nematode larvae+ 500 reniform nematodes/plant) and Tg 

(100 reniform nematodes/plant) produced an average of 3.3, 

3.38, 3.44, 3.9 and 4.1 shoots per plant respective ly



whereas the check plant produced an average o f 5.1 

(P late  I ,  I I  & I I I ) .  The percentage of reduction in  

the production of shoots in the above treatments worked 

out to 35.3, 34.7, 35.29 and 23.53 respective ly . A l l  

the other treatments were on par w ith  (check) (F ig .2 ).

1.5 Fresh weight of tops

The fresh  weight of tops a fte r  130 days of 

inoculation  reg istered  by the plants under d iffe ren t  

treatments are presented in  Table 5 and the analysis of 

variance in  Appendix I .

The plants under T^ (check) recorded a top weight 

o f 57.5 g . The treatments T^ (1000 reniform nematodes/ 

plant) T^q (500 root-knot nematode larvae + 500 reniform  

nematodes/plant) and T^ (1000  root-knot nematode 

larvae/plant) caused s ign ifican t reduction in  too weight 

compared to T^ (check). T^, T ^  and T^ recorded the 

lowest top weight o f 32.68 g, 48.65 g and 49.89 g, the 

percentage reduction being 25.8, 15.4 and 13.26, 

respective ly . However the plants under T2 (100 ro o t-’ not 

nematode larvae/plant) recorded a gain  in  top weight 

compared to the plants under T^ (check), the percentage 

of increase being 2.43 (F ig .3) .



Table 5. E ffec t o f d iffe ren t inoculum leve ls  o f
root-lcnot and reniform nematodes alone or in  
combination on plant growth characters of 
b r in ja l  at 130 days a fte r  inoculation -  
fresh  weight o f tops per plant

Treatment
Fresh weight* 
of tops (g )

Percentage 
deviation  compared 
to control

Ti 57.52 —

T 2 58.92 -2.43

T3 55.77 3.04

T4 49.89** 13.26

T5
53.59 6.83

T 6 54.67 4.95

T7 42.68** 25.80

T 8 54.73 4.85

T9 53.65 6.73

Tx 10 48.65 15.42

CD (5%) 8 .8 6
9.10 (T4 ; T?)

* Average o f 10 plants
** Average of 9 plants



id

i  unit:;-Fresh weight o f tops per p lant ClOg 
-Y ie ld  per plant (50g = 1 un it)
-Fresh weight of roots per plant (5g = 1 un it) 
-Nematode population in  lOcm. length o f root 
-Nematode population per 100ml. s&il^^^num bers

co 8* 5

1$
II

1

T4 T  5
TREATMENTS

Iw.

1
1

'7

!|
ill

T8 T10

Fig. 3 -  E ffect o f inoculum leve ls  of root-knot and reniform nematodes, alone or in  combination, 
on fresh  weight o f tops per p lant, y ie ld  per p lant, fresh  weight o f roots per plant and 
root and w oil populations o f nematodes in b r in ja l ,  130 days a fte r  inoculation .



The data on fresh  weight o f roots recorded are  

presented in  Table 6 . The analysis of variance i s  given  

in  Appendix I .

The maximum root weight was observed in  plants  

under (500 root-knot nematode larvae/plant) followed  

by 1 (100 root-knot nematode larva  ̂ p  le n t ) , Tg (250

root-knot nematode larvce + 250 reniform nematodes/plant) 

and T^ (check) , the weight recorded being 25.48 g,

24.91 g, 23.72 g and 22.97 g respective ly  (F ig .3 ).  These 

treatments were on par (P late  IV ) . The fresh  weight o f  

roots recorded by the plants in  T^ (1000  root-knot 

nematode larvae/p lan t), Tg (100 reniform nematodes/plant),

Tg (50 ro o t-’<not nematode larvae + 50 reniform nematodes/ 

p lant) and (500 root-knot nematode larvae + 500 reniform

nematodes/plant) were a lso  on par. The ijtinimum root weight 

was recorded by the plants under T^ (1000 reniform  

nematodes/piant) having a root weight of 16.3 which was

28.91 per cent less  than the root weight of the plants 

under T^ (check). was s ign ific a n t ly  d iffe ren t from a l l

otaer treatments. The root weight recorded in  plants 

under the treatments T4# T 0̂ and Tg a lso  were on par.



Table 6 . E ffec t  o f d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in  combination 
on plant growth characters of b r in ja l  at 130 
days a fte r  inoculation -  fresh  weight o f roots 
per plant

Treatment
fresh weight* 

of roots (g)
Percentage 
deviation  compared 
to  control

T i 22.97

T 2 24.91 -8.45

T3 25.48 -10.93

T4 21.87** 4.79

T5 22.04 4.05

T 6 19.33 15.85

T7 16.33** 28.91

T 8 22.25 3.13

T9 23.72 3.27

T 10 21.40 6.84

CD (5%) 2.84
2.92 (T4 ; T?)



1.7 Y ie ld  per plant

Y ie ld  of the plants recorded are presented in  

Table 7, and the analysis o f variance in  Appendix I .

The plants under (check) recorded the highest 

y i  e ld . The lowest y ie ld  was recorded by the plants in  

Tg (500 reniform nematodes/plant) followed by those in  

T^ (1000 reniform  nematodes/plant), T^ (250 root-knot 

nematode larvae + 250 reniform  nemat odes/plant), T^ (1000 

root-knot nematode larvae/plant) and T^^ (500 root-knot 

nematode larvae + 500 reniform  nematodes/plant), the 

weight of f ru it s  recorded being 115.98, 116.35, 131.06, 

137.89, 150.13 g in respect o f the above treatments which 

were on par (F ig .3 ). The percentage reduction in y ie ld  

was 48.09, 47.93, 41.34, 38.29 and 28.73 respective ly . 

However the treatments T^ (100 root-knot nematode larvae/  

plant) and Tg (50 root-knot nematode larvae + 50 reniform  

nematodes/plant) were on par with (check). The treatments 

Tg, Tg, and T^ were on par.

T . 8  Population of nematodes in  root

The nematode popuxation (adult and la rv a l stages) 

per 10 cm length of roots a ft e r  30, 45 and 130 days of 

inoculation  recoroea under o iffe ren t  treatments are presented



Table 7. E ffec t o f d iffe ren t inoculum leve ls  o f
root-knot and reniform nematodes alone or 
in  combination cm y ie ld  o f b r in ja l  
per plant

Treatment Y ie ld  per p lant* Percentage 
deviation  
compared to  
control

T i 223.44 —

T 2 183.88 15.47

T3 168.58 24.55

T4 137.89** 38.29

T5 177.80 20.43

T 6 115.98 48.09

T7 116.35** 47.93

T 8 223.94 - 0 .2 2

T 9 131.06 41.34

T 10 159.13 28.73

CD (5%) 43.86
45.06 (T4 ? T?)

* Average o f 10 plants  
**  Average of 9 plants



in  Table 8. The analysis o f variance is  given in  

Appendix I .

A fte r  30 days o f inoculation T3 (500 root-knot 

nematode larvae/plant) recorded the maximum root 

population, being 4.1 and the population under T^, T1Q,

Tg and T2 were on par with T^. The minimum population  

recorded was in the roots of plants under Tg (100 reniform  

nematodes/plant) and observations fo r  treatments T ,

Tg and were on par w ith  Tg.

A fte r  45 days o f inoculation  the nematode

population in  the roots of plants under T . (1000  root-knot
4

nematode larvae/plant) recorded the highest value (5 . 5 ) 

and the observations fo r  treatments Tg, T2< T1Q, and 

Tg were on par with T^ (F i g . l ) .  The lowest population  

le v e l was recorded in  roots o f plants under T_ (100 

reniform  nematodes/plant), the number being 2.5.

A fte r  130 days o f inoculation  the nematode

population in  roots of plants under various inoculum

leve ls  was found to be the highest (17.8) in  the case of

1‘3 (500 root-knot nematode la rvae/p lan t). The nematode

populations in roots in  treatments T ., T , * # T„, T_4 10 9 7
and Tg were on par w ith Tg the number of nematodes being 

16.22, 14.3, 13.9, 13.11 and 13.1 respective ly  (F ig .3 ).



Table 8 . E ffect o f d iffe ren t inoculum leve ls  of
root-knot and reniform nematodes alone or in  
combination on population o f nematodes in  
10 cm length o f root o f b r in ja l  at d iffe ren t  
in te rva ls  a fte r  inoculation

30 days 45 days 130 days

Treat
ment

No.of nematodes 
per 10 cm 
length o f roots*

No.of nemato
des per 10 cm 
length of 
roots*

No.of nematodes 
per 10 cm 
length o f  
roots*

T 1 0 0 0

T 2 3.1 4.7 3.7

T3 4.1 5.3 17.8

T4 4.1 5.5 16.22**

T5 2.5 2.5 6 .2

T 6 2 .8 4.0 13.1

T7 2.9 4.2 13 . 1* *

T 8 2.9 3.5 11.9

T 9 3.4 3.6 13.9

T 10 3.8 4.7 14.3

CD (5%) 1 .0 1 1.64 4.98
5.11 (T ;T ;



T,. (100 reniform nematodes/plant) recorded the 

minimum population (6 . 2) and i t  was on par with T^.

1.9 Population o f nematodes in  s o i l

The data recorded on nematode population monitored 

in  the s o i l  in  pots under various treatments are  

presented in Table 9. The ana lysis  o£ variance is  given  

in  Appendix I .

A fte r  30 days o f inoculation  T^ (1000 reniform  

nematodes/plant) and T| (1000  root-'knot nematode larvae/  

plant) recorded the highest s o i l  population leve ls  of

11.5 and 9.5 nematodes respective ly  which were on par. 

The lowest population le v e l was recorded in  T2 (100 

root-knot nematode la rw e/p lan t) , the number being 3.8.

A fte r  45 days of inoculation, s o i l  samples drawn 

from poto unaer treatments (1000  reniform nematodes/ 

p la n t ), T^ (1000 root-knot nematode la rvae/p lan t), T1Q 

(500 root-knot nematode + 500 reniform  nematodes/plant) 

and T^ (500 root-knot nematode la rv a ^ p la n t ) recorded 

nematode population leve ls  of 39.1, 37.41, 35.3 and

34.9 respective ly  which were on par with T^ ( F i g . l ) .

The lowest lev e l o f population in  s o i l  was recorded in  

T^ (100 root-knot nematode larvae/plent) , the number 

being 18.3.



Table 9. E ffec t o f d iffe ren t inoculum leve ls  o f root-knot 
and reniform nematodes alone or in  combination 
on population o f nematodes in  100 ml o f s o i l  -  
sample from the rhizosphere o f  b r in ja l  at 
d iffe ren t in terva ls  a fte r  inoculation

30 days 45 days 130 days

Treat
ment

No.of nematodes 
per s o i l  
sample*

N o.of nematodes 
per s o i l  
sample*

No.of nematode 
per s o i l  
sample*

Ti 0 0 0

T 2 3.80 18.80 27.20

T3 5.80 34.90 62.50

T4 9.50 37.40 104.56**

T5 4.70 2 2 .2 0 33.40

T 6 7.20 28.90 52.50

T7 11.50 39.10 142.77**

T 8 4.40 22.70 31.60

T9 5.10 30.60 46.20

Txio 9.00 35.30 63.40

CD <5*) 2.38 7.49 13.67
19.18 (T4 yT?)



A fte r  130 days of inoculation the maximum nematode 

population was observed in  treatment {1000  reniform  

nematodes/plant) followed by T^ (1000  root-knot nematode 

larvae/plant) which were not on par. The number o f  

nematodes being 142.77 and 104.56 respective ly  (^ ig .3 ) .

The lowest s o i l  population observed (31.60) was in  treatment 

Tg (50 root-knot nematode larvae + 50 reniform nematodes/ 

p la n t ). The s o i l  population leve ls  recorded a decreasing  

trend with the decrease in  the inoculum leve ls  followed in  

d iffe ren t  treatments.

l Ulxperiment I I .  Studies on the e ffic ac y  o f granular
pestic ides fo r  the control o f the nematodes

Observations were recorded a ft e r  15 days and 100 days 

o f app lication  of chemical and the re su lts  are presented 

in  the fo llow ing  pages.

II. 1 Height o f plants

T'ne data collected are presented in Table 10 and the 

analysis of variance in Appendix I .

A fte r  15 days o f app lication  o f chemicals T^ (check) 

recorded the maximum plant height o f 39.32 cm. The heights

o f plants recorded under T3' T19# T 13' Tl l '  T18' T2' TJ0 

and Tg were on par. The least plant height recorded was



Table 10. S ffec t o f four p estic id e  chemicals on plant height o f b r in ja l  at d iffe ren t  
in te rva ls  o f app lication  against root-lsnot and reniform nematodes alone or  
in  combination

Treat 15 days 100 days Treat 15 days 100  days
ment Plant height* 

(cam)
Plant height* 

(cam)
ment Plant height*  

(cm)
Plant height* 

(cm)

T i 39.32 54.76 T14 33.04 44 . 44

T 2 35.54 51.04 T 15 32.60 40.60

T3 37.20 51.64 T 16 34.06 41.98

T4 34.50 50.96 T17 33.74 44.82

T5 35.36 50.98 T 18 36.34 50.20

T 6 30.76 45.86 T19 36.42 51.00

T7 31.84 43.98 T20 34.36 46.60

T 8 29.66 44.42 T21 34.82 45.40

T9 29.80 40.54 T22 32.30 44.40

T 10 35.50 49.86 T23 32.92 45.60

T 11 36.40 49.90 T24 31.38 45.60

T 12 34.72 47.58 *25 31.72 43.20

T13 36.42 49.18

CD (5%) 1.85 4.14

* IkVorano nf

CD ( 5%)

^ n lsnfa

1.85 4.14

oi



in  plants under T24, Tg , Tg and TQ (P ig .4 ).  The data 

indicated that carbofuran 1-1.5 Kg ai/ha was e ffe c t iv e  

against root-knot nematode and reniform nematode 

e ith er alone or in  combination and a ld ica rb  1.5 Kg ai/ha 

was e ffe c t iv e  against e ith er root-knot nematode alone 

or reniform  nematode alone (P lates V to x ) .  The e ffec t  

o f treatments T^, Tg and Tg indicated that phorate

1.0 Kg ai/ha or quinalphos 1-1.5 Kg ai/ha against root-knot 

nematode did not increase plant height. The e ffec t  of 

T24 indicated that quinalphos 1.0 Kg ai/ha against a 

combined inoculum of root-knot and reniform nematodes 

did not increase p lant height.

A fte r 100 days o f chemical app lication  the maximum 

e ffe c t  of treatments on plant height was observed in  

case of plants under T j 9 ' T 5 an^ ^  i °  that

order indicating that carbofuran 1-1.5 Kg ai/ha, or 

a ld ica rb  1-1.5 Kg ai/ha was the most e ffe c t iv e  against 

root-knot nematode alone and in  increasing plant height 

(P ig .6 ) .  Carbofuran 1.5 Kg ai/ha was equally  e ffec t iv e  

against the combined inoculum of root-knot and reniform  

nematodes. The treatments Tg recorded the lea st  heights 

and T14, Tq/ T'22, T^, T25, Tlfi and T15 were on par 

With Tg.



si£iNn
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-Plant height (10cm. = 1 un it)

-Number of leaves per p lant (3 number -  lu n it ) 

-Stem g irth  ( l  cm. = 2 un its )

^ 2  ^ 3  T6 T t i S  7 ^  T',o Til 712 T ^  T |5  TlS 7r7 TtS "Hs T z o  Taj T 2 2  T 2 3  T24 T2 5

t reatments
Fig. 4 - Effect of four pesticide chemicals, against root knot and reniform nematodes, alone or 

in combination, on plant height, number of leaves per plant and stem girth of brinjal,
15 days a fte r  app lication .



 . -P lan t height (5 cm. «  1 un it)
  -Number of leaves per plant ( 5 numbers = 1 un it)

  -Stem g irth  ( l  cm. = 1 un it)

Fig. 6 - Effect of four pesticide Chemicals against root-knot and reniform nematodes alone or
in combination, on plant height, number of leaves per plant and stem girth of brinjal, 
100 days after application.



Plate V. E ffec t  o f carbofuran and a ld ica rb  1 .0  Kg and
1.5 Kg ai/ha against root-knot nematode on plant 
growth of b r in ja l ,  a fte r  15 days o f app lication  
of chemicals

Tx -  Check
1’ -  Carbofuran 1.0 Kg a 1/ha against 1000

root-knot nematode larvae/plant 
T_ -  Carbofuran 1.5 Kg al/ha against 1000 

root-knot nematode larvae/plant 
-  A ld icarb  1.0 Kg ai/ha against 1000 

root-knot nematode larvae/plant 
Te -  A ld icarb 1.5 Kg al/ha against 1000 

root-knot nematode larvae/plant

Plate V I. E ffec t  o f phorate and quinalphos 1.0 Kg and 1.5 Kg 
ai/ha against root-knot nematode on plant growth 
of b r in ja l ,  a ft e r  15 days o f app lication  of chemicals

-  Check
-  Phorate 1.0 Kg ai/ha against 1000 root-knot 

nematode larvae/plant
T - -  Phorate 1.5 Kg ai/ha against 1000 root-knot 

nematode larvae/plant 
T„ -  Quinalphos 1.0 kg ai/ha against 1000 root-knot 

nematode larvae/plant 
Tg -  Quinalphos 1.5 Kg al/ha against 1000 root-knot 

nematode larvae/plant





Plate V I I .  E ffect o f carbofuran and a ld ica rb , 1.0 and 1.5 Kg 
ai/ha against reniform nematode on plant growth 
characters of b r in ja l ,  a ft e r  15 days o f app lication  
of chemicals
T ̂  -  Check
T10 -  Carbofuran 1.0 Kg ai/ha against 1000 reniform  

nematodes/plant 
T -. -  Carbofuran 1.5 Kg ai/ha against 1000 reniform  

nematodes/plant 
T - 2 -  A ld icarb  1.0 Kg ai/ha against 1000 reniform  

nematodes/plant 
T - 3 -  A ld icarb  1.5 Kg ai/ha against 1000 reniform  

nematodes/plant

Plate V I I I .  E ffect o f phorate and quinalphos 1.0 Kg and 1.5 Kg 
ai/ha against reniform nematode on plant growth 
characters of b r in ja l  a fte r  15 days o f application  
of chemicals

-  Check
T14 “ Rlorate K9  a i/ha against 1000 reniform  

nematodes/plant 
Ti 5 “ Phorate 1.0 Kg ai/ha against 1000 reniform  

nematodes/plant 
Tlfi -  Quiialphos 1.0 Kg ai/ha against 1000 reniform  

nematodes/plant 
T . -  -  Quinalphos 1.5 Kg ai/ha against 1000 reniform  

nematodes/plant



J J O .



P late  XX. E ffect o f carbofuran and a ld icarb  1.0 and 1.5 Kg
ai/ha against combination of root-knot and reniform  
nematode on plant growth characters o f b r in ja l ,  
a fte r  15 days o f app lication  o f chemicals

-  Check
T -g  -  Carbofuran 1.0 Kg ai/ha against 500 root-knot 

nematode larvae + 500 reniform nematodes/plant 
T -g -  Carbofuran 1.5 Kg ai/ha against 500 root-knot 

nematode larvae + 500 reniform nematodes/plant
T _ 0 -  A ld icarb  1.0 Kg ai/ha against 500 root-knot

nematode larvae + 500 reniform nematodes/plant
T2- -  A ld icarb  1.5 Kg ai/ha against 500 root-Taiot

nematode larvae + 500 reniform nematodes/plant

P late  X. E ffec t o f phorate and quinalphos 1.0 and 1.5 Kg ai/ha 
against combination of root-knot and reniform  
nematodes on plant growth characters o f b r in ja l/  
a fte r  15 days of app lication  of chemicals

-  Check
T 22 “ Phorate 1.0 Kg ai/ha against 500 root-knot nematode 

larvae + 500 reniform nematodes/plant 
T__ -  Phorate 1.5 Kg ai/ha against 500 root-knot nanatode 

larvae + 500 reniform nematodes/plant 
T --  -  Quinalphos 1.0 Kg ai/ha against 500 root-knot nematode 

larvae + 500 reniform nematodes/plant 
T2_ -  Quinalphos 1.5 Kg ai/ha against 500 root-knot nematode 

larvae ♦  500 reniform nematodes/plant





11.2 Number of leaves per plant

The data collected  are presented in  Table H 

and the analysis of variance in Appendix I .

A fte r  15 days of chemical apo lication  the plants 

under (check) produced the maximum number of 20.4 

leaves and T_ recorded 18.8 numbers which was on oarD
with (F ig .4 ).  The treatment T3 produced a to ta l  

number of 18.2 leaves per plant which was on par with T^. 

The number of leaves produced in  plants unaer treatments 

T2 , T20, T12, 1V  113, T19, T 18. T21, T10 and T u  ranged 

from 15.2 to 16.6 which were on par. The minimum 

number of leaves was in  plants under T ^  and T ^ , T^,

T2 2 ' T8 ' T23# T9 and T25 &nd theSe were on P®1 w ith T24 
(P lates V to X ) . The re su lts  indicated that application

of e ither carbofuran or a ld ica rb  1.5 Kg ai/ha each was

superior in e ffec tin g  increased le a f  Production in

plants in fested with root-knot nematode alone.

Quinalphos 1.5 Kg and 1.0 Kg ai/ha were found to be

least e ffe c t iv e  against root-knot nematode and reniform

nematode respective ly  (Tg and T ^ )  . The e ffe c ts  o f ,

T23i T2S, t 24' T6 ' T14' T22' T17 and T 8 were on par 
with Tg and T^^.



Table 11. E ffect o f four pestic ide  chemicals on number o f leaves per p lant of b r in ja l  at 
d iffe ren t in te rva ls  o f app lication  against root-knot and reniform  nematodes 
alone or in  combination

15 days 100 days
Treat
ments

15 days 100 days
Treatments No.of leaves*  

per plant
No.of leaves 

per plant*
No.of leaves* 
per plant

No.of leaves 
per plant

rpX1 20.4 28.2 T14 1 2 .8 18.4

T 2 15.2 23.0 T15 13.2 19.0

T3 18.2 25.0 T16 1 1 .6 19.6

T4 15.6 19.6 *17 1 2 .0 2 0 .6

Tb 13.8 2o .2 T18 16.0 23.0

T 6 13.0 18.2 t 19 16.0 2 1 .8

T7 14.0 18.6 T 20 15.4 19.0

T 8 1 2 .0 17.0 T 21 16.0 2 0 .6

T9 1 1 .6 15.6 T22 1 2 .6 18.2

T 10 16.2 2 2 .8 T23 13.2 16.8

TU 16.6 23.8 T S4 13.0 13.8

T 12 15.4 2 1 .8 T25 13.0 15.0

T13 15.6 2 0 .8

CD (5%) 1.80 4.75 CD (5%) 1.80 4.75

* Average o f 5 plants



A fte r  100 days o f chemical treatments the 

plants under (check) reg istered  the maximum number 

o f leaves (28.2) followed by Tg , Tg and which

were on par with T^, indicating that carbofuran or a ld icarb

1.5 Kg ai/ha had induced the maximum e ffec t  on production 

of leaves in  plants in fected with root-knot nematode 

alone whereas the treatment o f carbofuran 1.5 Kg ai/ha 

agaxnst reniform nematode alone induced the maximum 

e ffe c t  on le a f  production (F ig .6 ) .  Quilanphos 1.0 Kg 

ai/ha against root-knot and reniform  nematodes alone or 

in  combined inoculum had the least e ffec t  on le a f  

production in  plants in T ^ ,  Tg , T22, Tg , T ^ ,  Tg and 

T2g which were on par with ^2^.

11.3 Stem g irth

The observations on stem g ir th  o f the plants 

recorded are presented in  Table 12 and the analysis of 

variance in  Appendix I .

A fte r  15 days of chemical app lication  the data 

colxected indicated that the maximum g irth  was in plants 

under tue treatment T ^  (3.02 a n ). The stem g irth  of 

the plants recorded under T^ (2.96 an), Tg (2.92 an ),

T5 (2 .8 8  cm), T2 (2 .8 8  cm), Tlg  ( 2 .8 6  cm) and Tlg  

(2.84 an) were on par w ith T ^  (F ig .4 ).  The stem g irth



Table 12. E ffect o f four pestic ide  chemicals on stem g ir th  o f  b r in ja l  at d iffe ren t  
in te rva ls  o f app lication  against root-knot and reniform  nematodes alone  
or in combination

15 days 100 days 15 days 100  days

Treat
ment

Stem g irth *  
(cm)

Stem g irth * T reat- 
(cm) ment

Stem g irth *  
(cm)

Stem g irth *  
(cm)

T 1 2.96 3.58 T 14 2.72 3.18

T 2 2 .8 8 3.34 T 15 2.44 3.28

T3 2.92 3.44 T 16 2.46 3.22

T4 2.80 3.38 m
*17 2 .6 8 3.24

T5 2 .8 8 3.38 T 18 2.84 3.38

T 6 2 .6 6 3.14 T 19 2 .8 6 3.40

T7 2.58 3.14 T20 2.72 3.34

T 8 2.44 3.04 T21 2.80 3.40

T9 2.44 3.06 T__22 2.42 3.10

T 10 2.80 3.30 T 23 2.30 3.08

TU 3.02 3.40 T24 2.50 3.02

T 12 2.70 3.32 T25 2 .6 6 3.14

T 13 2.78 3.30

CD (5%) 0 .2 0 0.13 CD (5%) 0.20 

*Average of 5 p lants

0.13

cn



of plants under Tg , T12, Tig# ?1Qt ?1Q, T ^ ,  T4 

and T 13 were on par w ith T^. The above data indicated  

that carbofuran 1-1.5 Kg and a ld ic a rb  1-1.5 Kg ai/ha 

were superior among the treatments to increase g irth  

against root-knot nematode in fec tion  or carbofuran  

1-1.5 Kg ai/ha and a ld icarb  1.5 Kg ai/ha were found 

e ffe c t iv e  against renilocm nematode alone and a combined 

root-knot and reniform nematode in fec tion . The plants 

in  T23 recorded the least g irth  and were at per with the 

plants in  T22, Tg , TQ, Tl g , Tg and T24* Quinalphos 

1-1.5 Kg ai/ha (Tg and Tg ) or phorate 1-1.5 Kg ai/ha were 

found least e ffe c t iv e  against root-knot and reniform  

nematodes alone and in combined, inoculum le v e ls .

A fte r  100 days of chemical app lication  the plants 

under the treatment (check) recorded a stem g ir th  

which was s ign ific an tly  d iffe re n t  from a l l  other tre a t 

ments (5.58 cm) i-c'ig.6 ) .  The plants under treatments

a 3 ' Tn '  T19' 121' a i 8 ' T4 ' T5 ' T20' T2 and T‘12 were on 

par. The resu lts  indicated that app lication  of

carbofuran 1-1.5 Kg or a ld icarb  1-1.5 Kg ai/ha were the

best treatments in promoting g ir th  o f  plants infected

by root-knot nematode or reniform nematodes alone or in

combined inoculat ion .



II. 4 Number of shoots per plant

The observations recorded on the number o f shoots 

developed on plants a fte r  15 days and 100 days of 

chemical app lication  are presented in Table 13 and the 

analysis of variance in  Appendix I .

The maximum number o f shoots a ft e r  15 days o f the 

app lication  was produced by the plants under the treatment 

(1^  check) (JPig.5) . The plants under 1 ^ ,  T^, T .^ , T 

and I 2 1  produced the next highest number of shoots 

(4.0 to 3.8) and they were on par with T^. The plants 

under T^^ recorded the production of the least number o f

shoots and T15' V  TU '  T7' V  T25' X24' X 22 and Tg Were 

on par with • The resu lts  c le a r ly  show the effectiveness  

o f a ld ica rb  or carbofuran 1.5 Kg ai/ha against reniform  

nematode or carbofuran 1.5 Kg ai/ha against root-knot 

nematode/ and a ld ica rb  1.5 Kg ai/ha against root-knot 

nematode and reniform nematodes together. A l l  these were 

most e ffec t iv e  in  increasing the number of shoots Per plant.

The plants under (check) produced the maximum 

number of shoots a fte r  100 days of the app lication .

However the plants under treatment and produced 

the next highest number of shoots wnich was s t a t is t ic a lly  

on par with T^ (check). The plants under T recorded



Table 13. E ffec t o f four pestic ide  chemicals on number of shoots per p lant of b r in ja l  
at d iffe re n t  in te rva ls  of app lication  against root-knot and reniform  
nematodes alone or in  combination

Treat
ment

15 days 100 days

Treat
ment

15 days 100 days

N o.o f shoots*
per plant

No.of shoots* 
per p lant

No.of shoots* 
per plant

No.of shoots* 
per p lant

Ti 4.6 6 .2 T14 2.4 2 .8

T 2 3.6 4.4 T15 2 .6 3.2

T3 3.8 5.0 T 16 3.4 2 .8

T4 3.2 5.4 T17 3.2 2 .0

T5 3.4 3.8 00 T—1 3.2 4.4

T 6 2.4 4.0 T19 3.4 4.2

T7 2 .2 3.6 * to o 3.4 3.6

T 8 2 .2 3.0 T 21 3.8 4.0

T9 2 .0 2 .6 T 22 2 .2 2 .0

T 10 3.6 4.6 T23 2 .0 2 .6

T 11 3.8 4.0 T24 2 .2 2.4

T12 3.8 4.0 T25 2 .2 2 .2

T13 4.0 4.8

CD (5%) 0.83 1.24 CD (b%) 0.83 1.24
. cn
* Average o f 5 p lan ts o j
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  -Number o f shoots per plant (1 number «* 2 cm.)
  -Nematode population per 100 ml. s o il

(3  number = 1 un it)
  -Nematode population in  10cm. length of root

(1  number = 1 un it)

P ig . 5 -  E ffect o f four pestic ide  chemicals against root-knot and reniform nematodes, alone or in  
combination, on nlmber of shoots per plant and s o i l  and root populations o f nematodes, 
in  b r in ja l  15 days a fte r  app lication .



the least number of shoots and those o f TQ, T ig ' T i 4 '

Tg, T23# T24* T25 and T17 Were on P®r  T2 2 * The data

indicated that carbofuran 1.5 Kg ai/ha or a ld ica rb

I .0  Kg al/ha were e ffec tiv e  against root-knot nematode 

alone and phorate 1.0 Kg ai/ha was least e ffe c t iv e  against 

a combined inoculation of root-knot*reniform  nematodes in  

inducing production of more shoots d i g . 7) .

II.5 Fresh weight of tops

The fresh  weight o f tops was recorded a fte r  100 

days o f chemical app lication  and the data are presented 

in  Table 14. The analysis o f variance is  given in  

Appendix I .

The plants under T^ (check) recorded the maximum 

top weight. This was followed by T,., T ^ ,  T^, T13, T 12, 

and T21 which were on par w ith T j .  The plants under 

treatments T ^ ,  T1Q# T17# T2Q# T16, T2, T1Q, T’4 and T24 

were on par; ind icating that these treatments did not 

have varying e ffe c ts  on the top weight o f p lants t*’i g . 7) . 

The resu lts  show that a ld ica rb  1.5 Kg ai/ha was e ffec tive  

against root-knot and reniform nematodes alone or in  

combination in atta in ing  maximum top weight. Carbofuran 

1-1.5 Kg ai/ha a lso  was found e ffe c t iv e  against root-knot



9-

8 -

-Number of shoots per plant ( l  number = 1 un it) 

-Fresh weight o f tops per p lant (lOg = l un it) 

-Y ie ld  per p lant (50g = 1 un it)

7-

1 -

^  ^  ^  "Hi "iV 7^  ^5 TVo Til 1*12 T 13 T14. T^5 T l6  TY7 T ig  T|9 T^j T 2 z  T Y 3  T24. T25

TREATMENTS
F ig . 7 — E ffect of four pestic ide  chemicals against root-knot and reniform  nematodes, alone or 

in  combination, on the number of shoots, fresh  weight of tops and y ie ld  per plant of 
b r in ja l ,  100 days a fte r  app lication .



Table 14. E ffec t o f four pestic ide chemicals on fresh
weight tops per plant of b r in ja l  at d iffe ren t  
in terva ls  o f app lication  against root-knot and 
reniform  nematodes alone or in  combination

Treatment Fresh weight* Treatment Fresh weight* 
of tops per o f tops per
plant (g) p lant (g)

Tx 56.80

T2 47.64

T3 52.20

T4 44.00

T5 53.36

T& 41.08

T? 39.68

T g  35.38

Tg 31.86

T1q 48.60

T u  52.96

T12 51.68

T u  51.96

T14 40.02

T15 39.44

T 16 48.50

T17 48.43

T 18 47.36

T19 48.82

T20 48.34

T 21 50.20

T22 40.68

T23 37.82

T24 42.02

T25 41.42

CD (5%) 7.14 CD (5%) 7.14

* Average of 5 plants



or reniform nematode alone. The plants under Tg 

recorded the least weight and the data o f Tg and T23 

were on par with Tg. The resu lt indicated that 

quinalphos 1-1.5 Kg ai/ha against root-knot nematode 

or phorate 1.5 Kg ai/ha against a combined inoculum of 

root-knot and reniform nematodes were least e ffec tive  

in inducing top weight of p lan ts .

II* 6 The fresh  weight of roots

The fresh  weight of roots per plant in  various 

treatments recorded are presented in  Table 15 and the 

ana lysis  of variance in  Appendix I .

The e ffe c ts  o f a l l  treatments on root weight were 

s ig n if ic a n t ly  d iffe ren t from T^ (check) . However T^,

T 19' T13' Tl l '  T4# T 12 and T18 <were on P3*  ^ iQ *8) •

The treatment T ^  recorded the lowest root weight and

T23' T21' T7' T8 ' T9 ' T20' T25' T15' T16' T24 an<3 T17 

were on par w ith The resu lts  indicated that

carbofuran 1.5 Kg ai/ha and a ld ica rb  1.0 Kg ai/ha

against root-knot nematode# carbofuran 1.5 Kg ai/ha or

a ld ica rb  1-1.5 Kg ai/ha against raniforrr nematode

and carbofuran 1-1.5 Kg ai/ha against root-knot nematode +



Table 15. E ffect o f four pestic ide chemicals on fresh  
weight o f roots per plant o f  b r in ja l  at 
d iffe ren t in te rva ls  o f app lication  against 
root-Toiot and reniform nematodes alone or in  
combination

Treatment Fresh weight* 
of roots per 
plant (g)

Treatment Fresh weight* 
of roots per 
plant (g)

T 1 22.38 Tu 1 2 .8 8

T 2 15.40 *15 13.74

T3 18.16 *16 13.66

T4 16.50 T17 13.30

T5 15.80 *18 16.46

T 6 15.42 *19 16.92

T7 14.72 * 2 0 14.38

T 8 14.64 *2 1 14.86

T9 14.44 T22 15.08

T 10 16.00 T23 14.88

TU 16.64 T24 13.32

T 12 16.50 T25 14.02

T13 16.66

CD (5%) 2.03 CD (5%) 2.03

* Average o f 5 p lants



-Nematode population in  100ml s o i l  (10
(1 0  number = 1 un it) 

-Nematode population per 10cm. length
o f r o o t ( l  number = 1 un it) /
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TREATMENTS
Effect of four pestic ide  chemicals against root-knot and reniform nematodes, alone or 
incombination, on the fresh  weight of roots per p lant and s o i l  and root population of 
Nematodes, #  in  b r in ja l ,  ioo  days a fte r  app lication .



reniform nematode were e ffec t iv e  in  increasing root 

weight. Phorate 1.0 Kg ai/ha (T ^ )  recorded the least  

root weight.

11.7 Y ie ld  per plant

The to ta l y ie ld  o f f ru it s  recorded are presented  

in Table 16 and the analysis o f  variance in  Appendix I .

The maximum y ie ld  recorded was in plants under T^ 

(check) being 257.26 g . The plants under treatments 

and recorded the next 222.62 and 214.64 g resoective ly  

which were s t a t is t ic a l ly  on par with T^. This indicated  

that app lication  of a ld icarb  1.5 Kg ai/ha or carbofuran

1.5 Kg ai/ha against root-knot nematode had the maximum 

e ffe c t  on production of y ie ld  ( f i g . 7) . The plants under 

treatments T ^ ,  T1Q, T12, T^, T‘19# T^, T13 and ri ‘20 were 

the next best which recorded a y ie ld  ranging from 2 1 0 .2  to 

173.12 g and these treatments were on par. The lowest 

yie ld  was recorded in  plants under treatment T24 * T14' T7 ' 

T17, T9, T25, Tq , T22  and T23 were on par with T24.

The resu lts  show that phorate 1.5 Kg ai/ha and quinalphos 

1-1.5 Kg ai/ha against root-knot nematode or phorete and 

quinalphos 1.0 Kg ai/ha each against reniform nematode, 

phorate and quinalphos 1.5 Kg ai/ha each against root-knot +



Table 16. £f£ect o f four pestic ide  chemicals on y ie ld  
per plant of b r in ja l  against root-knot and 
reniform nematodes alone or in  combination

Treatment Y ie ld  per p lan t*
<g) Treatment Y ield  per* 

plant (g)

T 1 257.26 T14 132.10

T 2 195.38 T1S 155.98

T3 214.64 T16 149.30

T4 191.86 T17 112.60

T5 222.62 T18 166.78

T 6 152.44 T19 194.40

T7 120.76 T 20 173.12

T 8 106.88 T 21 165.26

T9 108.54 T22 105.96

T 10 203.20 *23 103.74

T 11 2 1 0 .2 0 *24 101.64

T 12 198.20 T 25 108.24

T13
185.74

CD (5%) 42.87 CD (5%)

*  Average o f 5 plants

42.87



reniform  nematode were not e ffe c t iv e  in  increasing  

plant y ie ld .

II. 8 Nematode population in  root

The nematode population in  root a fte r  15 and 

100 days or chemical app lication  of p lants were assessed  

and are  presented in  Table 17 and the analysis of variance  

in  Appendix I .

A fte r  15 days o f chemical app lication  T ^  recorded

the highest population le v e l and was on par with T25

ind icating  that quinalphos 1-1.5 Kg ai/ha was least

e ffe c t iv e  in reducing nematode population le v e l against

combined inoculum o f root-knot and reniform nematodes

(F ig .5 ).  The least population le v e l was recorded by

(2 .4 ).  The treatments T2, T17, T2 i # T4 ' T i 6 ' T7 ' T 15'

T19' T5 ' T 3 and T10 were on >̂ar Tn *  T^e resu lt

indicated that carbofuran 1.5 Kg ai/ha e ffected  least

population le v e l in  respect o f reniform  nematode, root-knot

nematode alone or in  combination (T ^ ,  T^ and T^g ) .

A fte r  100 days of chemical app lication  the least  

population in  root was reported by T^. The other trea t

ments T2, T1q, T 5 and T 4 were on P®*1 w ith

T^ (F ig . 8 ) . The data indicated that carbofvaran or



T ab le  17. a ffe c t  o f four pestic ide  dhemicals on population of nematodes in  .10 pm. length of 
root o f b r in ja l  at d iffe re n t  in te rva ls  o f  app lication  against root-knot and 
reniform  nematodes alone or in  combination

15 days 100 days 15 days 100 days

Treat
ment

Ho.of nematodes* 
per 10 cm length  
o f root

Mo.of nematodes* 
per 10 cm length 
o f  root

Treat— *___ *  per raent Qf
o f  nematodes* 

10 cm length  
root

N o.o f nematodes 
per 10 cm length  
o f root

Ti 0 0 T14 4.6 n .o

T 2 4.2 2 .0 T 15 3.0 7.0

T3 2 .6 1.4 T16 3.4 7.4

T4 3.6 3.2 T17 4.0 4.8

T5 2 .6 3.0 T 18 4& 6 .8

T« 6 .6 4.6 T 19 3.0 4.4

T7 3.4 4.4 T20 6 .0 4.8

T8 6 .2 1 1 .6 T21 4.0 2 .8

T9 6.4 1 0 .0 * 2 2 5.4 1 0 .2

* 1 0 2.4 2 .6 *23 5.2 1 0 .0

T 11 2.4 3.0 T 24 6 .8 1 2 .2

T 12 5.6 6 .2 T25 8 .6 1 1 .2

T 13 5.2 2 .6

CP (5%) 2 .0 1 2.54 CD i5%) 2 .0 1 2.54

* Average o f 5 samoles co



a ld ic a rb  1-1.5 Kg ai/ha each, against root-knot 

nematode, carbofuran 1-1.5 Kg ai/ha or a ld ica rb  1.5 Kg 

ai/ha against reniform nematode and a ld ica rb  1.5 Kg 

ai/ha against root-knot and reniform nematodes together 

were e ffe c t iv e  in  reducing nematode population in  root.

The treatment T24 recorded the maximum population lev e l  

of 12.2. The treatments Tg , T25, T22' T23 and

Tg were on par with T^4 . The data indicated that 

quinalphos 1-1.5 Kg ai/ha against root-knot nematode 

alone, phorate and quinalphos 1-1.5 Kg ai/ha each 

against root-knot and reniform nematodes together, phorate

I.0  Kg ai/ha against reniform nematode, were least  

e ffe c t iv e  in  reducing nematode population lev e l in  

ro o ts .

I I . 9 Nematode population in  s o i l

The nematode population in  100 ml of s o i l  taken 

from the root zone, assessed a fte r  15 and 100 days of 

chemical app lication  are presented in  Table 18, and the 

analysis o f variance in  Appendix I .

A fte r  15 days of the app lication  the minimum 

nematode population recorded from s o i l  was under tre a t

ment T^• The observations recorded from pots under



Table 18. E ffect o f four pestic ide  chemicals on population of nematodes per 100 ml o f
s o i l  sample o f b r in ja l  at d if fe re n t  in te rva ls  o f app lication  against root-knot 
and reniform nematodes alone or in  combination

Treat
ment

15 days 100 days 15 days 100 days

No.of nematodes 
per 100 ml of 
s o i l*

No.of nematodes 
per 100 ml o f  
s o i l*

T reat- No.of nematodes 
ment per 100 ml of 

s o i l*

No. o f nematodes 
per 100 ml of 
s o i l*

T. 0 0 T1 14 16.6 62.6

T 2 6.4 26.6 T15 14.4 58.6

T3 9.8 21.4 T16 18.2 45.4

T4 10.4 28.0 T17 27.2 2 2 .0

T5 1 0 .2 16.6 T18 19.0 2 1 .8

T 6 19.2 54.2 T19 2 2 .0 14.2

T7 17.4 77.2 T20 8 .0 15.4

T 8 2 1 .8 89.4 T21 7.8 2 1 .2

*9 2 1 .0 61.8 T22 2d.4 49.0

T 10 1 0 .6 2 1 .6 T23 22.4 40.0

TU 9.2 24.8 T24 27.4 62.4

T 12 15.0 17.6 T25 28.8 57.8

T13 14.0 2 0 .8

CD (5%) 12.26 11.46 CD (5%) 12.26 11.46

* Average of 5 samples



treatments T10# Tl l *  T 20 and T 21 were a iso

on par w ith (F ig *5) . The re su lts  indicated that 

carbofuran or a ld ica rb , 1-1.5 Kg ai/ha each against root-knot 

nematode, carbofuran 1-1.5 Kg ai/ha against reniform  

nematode and a ld icarb  1-1.5 Kg ai/ha against combined 

inoculum o f root-knot and reniform nematode had not 

supported in fection  and further m ultip lication  o f nematodes. 

The maximum number o f  s o i l  population was recorded under 

treatment T2  ̂ (quinalphos 1.5 Kg a i/ h a ). The treatments

T24' T17' T22' T23' T 19' T8 , T9' T6 ' T18' T 16 and T7 
recorded the same resu lts  and were on par with T2g.

A fte r  100 days of chemical app lication  the least  

population lev e l in  s o i l  was recorded in  treatment T ^ .

The observation under T17* T18* T10* **3' T2 l ' T13'

T12, T& and T‘20 were on par with T i g . The data

indicated that carbofuran 1.5 Kg ai/ha C^g) against 

root-knot + reniform nematode, a ld ica rb  1.5 Kg ai/ha (T^) 

against the root-knot nematode and a ld icarb  1.0 Kg ai/ha 

CT ) against reniform nematode were e ffe c t iv e  in 

reducing nematode population in  s o i l .  Tg (quinalphos

1.0 Kg ai/ha) and T^ (phorate 1.5 Kg ai/ha) were least 

e ffe c t iv e  in reducing nematode population in  s o i l  (F ig .8 ) .





Plant p a ra s it ic  nematodes have been recognised 

as a lim iting fac to r in a g r icu ltu ra l production. Among 

them the root-knot and reniform  nematodes are the most 

important groups causing much damage and crop loss to  

various f ie ld  crops and vegetables, due to th e ir  

polyphageus nature. In  Kerala these two nematodes have 

a wide occurrence and are reported to  in fec t severa l 

economically important crops (Venkitesan, 1972; Jacob and 

Kurien, 1979) . The present study was undertaken in  th is  

context, to  find  out the re la t iv e  pathogenic e ffec t  o f 

root-knot and reniform nematodes on b r in ja l  (Solanum 

melongena D.) which is  a major vegetable crop cu ltivated  

in  the State, and to control them by granular pesticides*

In the pathogenicity experiment, the observations 

on plant growth characters recorded at the d iffe ren t  

treatment inoculum leve ls  of both Meloldogyne incognita  

andRotylenchulus reniform ie, brought fo rth  evidences of 

the e ffe c t  of nematodes on growth and y ie ld  of b r in ja l .  

The root-knot nematode M. incognita at 1000 larvae/plant 

in d iv id u a lly  inoculated, s ig n if ic a n t ly  reduced the plant



height, stem g ir th  and f ru it  production a fte r  45 and 

130 days of inoculation . The inoculum lev e l of 1000 

nexnatodes (a l l  stages) of R. reniform is/plant produced the 

same e ffec t on reduction of plant height, stem g irth  and 

shoot production at 45 and 130 days a fte r  inocuxation.

At 130 days a fte r  inoculation th is  treatment has a lso  an 

adverse e ffe c t  on the p lant, on the le a f  production and 

fresh  weight o f tops and roo ts . Inoculation o f 1000 

root-knot nematode larvae/plant, has produced s im ila r  

e ffe c t  o f inoculation of 1000 number o f R. reniform is 

nematodes/plant, in reducing plant height, stem g irth , shoot 

production, y ie ld  and fresh  weight o f tops and roots at 

130 days. Only the inoculum leve l o f 500 root-knot nematode 

larvae/olant produced s im ilar e ffec t  to the above mentioned 

treatments at 45 days a fte r  inoculation . Thus the observa

tions indicated, that an inoculum lev e l of e ith er 1000 

root-knot nematode larvae or 1000 reniform nematodes/plant 

i s  pathogenic a ft e r  45 and 130 days o f adding the inoculum 

and 500 root-knot nematode larvae/plant induces pathogenic 

e ffe c t  onxy at ^ 5  days o f adding the inoculum.

The above resu lts  are in conformity with the 

observations made by bwarup and Pharma (1965) on tomato, 

b ira t  (1968) on okra, Rajagopaian gjt ax . (1969) on c h il l ie s



and Dhawan and Sethi (1976) and Gaur and Prasad (1980) 

on b r in ja l  who reported s im ilar e ffec ts  caused by 

M. incognita at 1000 larvae/plant on plant growth characters 

in  the above crops. However, Choudhury (1980) observed that 

the leve ls  o f 1 0 0 , 1000 or 2000 larvae could e ffe c t  the 

same resu lt in seven weeks on tomato cu lt iv a r Money Maker.

In the present experiment, the y ie ld  reduction  

caused by the nematode inoculation e ith er by 500 or 1000 

nematodes/plant of root-knot or reniform nematodes in d iv i

dua lly  or in  combination^is 29 to 48 per cent. E a r lie r  

studies of uaraberti (1975) and Krishnappa et a l . (1981) 

showed y ie ld  reductions of 30-60 per cent and 45 per cent 

in  brin ja l^  respective ly  by Meloidogyne incogn ita . However 

in  tne present experiment, the highest percentage of 48 

in  y ie ld  loss is  observed in  treatment with inoculum leve l  

of 500 -  1000 reniform nematodes. The inoculum le v e l of 

1000 root-knot nematode larvae/p lant, could e ffec t only  

an y ie ld  loss of 38 per cent. These re su lts  show that 

the reniform  nematodes can be more pathogenic than the 

root-knot nematodes in causing a higher Percentage of y ie ld  

lo s s .

In the second experiment to study the e ffe c t  o f the 

four granular pestic ides on root-knot and reniform nematodes,



carbofuran or a ld ica rb  at the rate o f 1.5 Kg ai/ha 

were found to  be the beet. These treatments have 

induced increase in  the d iffe ren t  growth characters, 

namely, plant height, le a f  production, stem g irth , shoot 

production, fresh  weight of tops, y ie ld  and fresh  root 

weight, even from f i ft e e n  days a fte r  the app lication  and 

up to the duration of 100 days o f the experiment (Fiy.

4-8 and Table 10-16}. Carbofuran or a la ic a rb  at the 

rate  o f 1.0 Kg ai/ha a lso  resu lted  in  the same e ffe c t ,  

equal to that of the higher dose of 1.5 Kg ai/ha* She 

other two chemicals, namely, phorate or quinalphos did not 

induce an increase on the growth characters o f the plants 

inoculated with the nematodes. However, phorate or 

quinalphos at the rate o f 1.5 Kg ai/ha were found to  have 

equal e ffe c t  as that of carbofuran or a ld icarb  In reducing 

root in festation  by the nematodes up to  15 days of th e ir  

app lication .

The above re su lts  are in  conformity with those 

reported by Reddy and Seshadri (1971), Johnson and 

Cairns ( la ’72); Reddy and Seshadri ( 1>72) and wrodie and 

Good U973) and Reddy and Rao (1^75) in  the case of 

control o f the root-knot nematbde, Melaidogyne incogn ita. 

These workers had used a higher dosage (2-8 Kg ai/ha) of



a ld ica rb  or carbofuran in  th e ir  experiments. But in the 

present study the maximum dose used was only 1.5 Kg ai/ha.

In  the case o f reniform nematodes, the resu lts  

reported by Gupta and Yadav (1978), Balasubramanian gt a l . 

(1985) , Misra and Padhi (1385<t, Tarar and Verma (1985) are  

sim ila r to  the re su lts  obtained in  the present study.

These workers have used a dosage o f 1-4 kg o f a ld ica rb  or 

carbofuran in  th e ir  experiments. In  the present experiment 

the maximum dose used was 1.5 Kg ai/ha.

The re su lts  o f the present study a lso  indicate  

that app lication  of a l l  the four chemicals at the rate of

1.5 Kg ai/ha have reouced the nematode in fection  on roots, 

upto 15 days o f app lication . However, only carbofuran and 

a ld ica rb  were found e ffe c t iv e  in checking the nematode 

in fection  on roots up to 100 days (F ig .4 and 8 and Table 17). 

Phytotonic e ffec t  of app lication  of carbofuran granules 

in  the increased plant height and root weight has been 

reported in rice  by Chelliah and Heinrichs (1978). I t  i s  

not known whether th is  chemical has induced such e ffec t  in 

b r in ja l .

The b en e fic ia l e ffec t  o f carbofuran and a ld icarb  

over phorate and quinalphos in  checking the nematode



in fection  may be explained due to  the quick absorption  

in to the plant system and the systemic properties as 

w e ll as knock-down e ffec t  of the chemical belonging to  

the former group. The chemistry o f the d iffe re n t  chemicals 

have been described by O 'brien  (1967).
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Two pot culture experiments were la id  out at 

the Department of A g r l. Entomology, College o f Horticulture, 

during 1984-85, i )  to  study the pathogenic e ffe c t  of 

d iffe re n t  inoculum leve ls  of root-knot and reniform  

nematodes on b r in ja l ,  alone or in  combination each at 100 , 

500 and 1000 nematodes/plant comprising ten treatments 

and ten rep lications and i i )  to study the e ffe c t  o f four 

granular pestic ides v iz .  carbofuran, a ld ica rb , phorate 

and quinalphos at the ra te  o f 1:0and 1.5 Kg ai/ha against 

the above two nematodes, alone or in  combination comprising 

of twenty fiv e  treatments with f iv e  rep lic a t io n s . For the 

f i r s t  experiment observation were recorded on plant growth 

parameters at 30, 45 and 130 days a ft e r  nematode inoculation. 

For the second experiment observations were recorded at 

15 and 100 days a fte r  the app lication  of chemicals.

The re su lts  brought forth  evidences o f the e ffec t  

of nematodes on b r in ja l  p lants*by root-knot or reniform  

nematodes at 1000 numbers per p lan t , inoculated ind iv idually  

or in  combination. The adverse e ffe c t  on the plant growth 

characters were perceptib le  even a ft e r  45 days of the 

nematode inoculation . The reniform nematodes seem to have 

more pathogenic e ffe c t  on the plant when compared to the



root-knot nematode at the same inoculum le v e l.

The resu lts  obtained in  the second experiment 

indicated that app lication  o f carbofuran or a ld ica rb  at 

the rate  o f 1.5 Kg ai/ha was found to be the best trea t

ment resu ltin g  in increasing the plant growth characters 

and y ie ld  and reducing the nematode population in  root and 

s o i l .  This e ffe c t  was noticeable from 15 days a fte r  

app lication  of chemicals and up to  the end of the experi

mental period.

The re su lts  a lso  indicated that app lication  of 

carbofuran or a ld ica rb  at the rate of 1.0 Kg ai/ha had the 

same e ffe c t  to that of app lication  of these chemicals at 

higher dose of 1.5 Kg a i/ha. JPhorate and quinalphos were 

found least e ffe c t iv e  in  promoting growth of p lants and 

reducing nematode in festation s. However the app lication  

of phorate or quinalphos at the rate o f 1.5 Kg ai/ha was 

found to  have equa1 e ffec t as that o f carbofuran or 

a ld ica rb  up to  15 days o f the app lication .
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APRBMDI3UI
Analysis o f variance fo r  d iffe ren t characters

Means squares
Treatment/ character Treatment Error

1 2 3

X. Experiment -  X
A. 30 days a fte r  inoculation of 

chemicals
1. Plant height 27.36 7.98*
2. Number of leaves per plant 5.12 3.23*
3. Stem g irth 0.12 0.02*
4. Number of shoots per plant 0.97 0.34*
5. Population of nematodes per 10 cm 

length of root 13.92 1.30*

6 . Population of nematodes per 100 ml 
of s o i l

109.76 7.12*

B. 45 days a fte r  inoculation of 
chemicals

1. Plant height 22.25 6.15*
2. Number o f leaves per plant 15.40 9.78 N&
3. Stem g irth 0.15 0.03*
4. Number o f shoots per plant 1.12 0.32*
5. Population of nematodes per 10 cm 

length o f root 25.80 7.59*

6. Population o f nematodes per 100 ml 
of s o i l

1378.01 70.07*

C. 130 days a ft e r  inoculation o f  
chemicaIs

1. Plant height 110.95 56.21*
2. Number of leaves per plant 162.77 30.54*
3. Stem g ir th 0.24 0.15*
4. Number of shoots per plant 3.94 0.90*
5. Fresh weight of tops per plant 77.53 100.22*

(Contd.)



1 2 3

6. Fresh weight of roots per p lant 67.62 10.17*
7. Y ie ld  per plant 15573.89 2425.87*
8.

9.

Population o f nematodes per 10 cm 
length o f roots
Population of nematodes per 100 ml 
o f s o i l

273.99

15742.00

31.25*

439.72*

I I .  Experiment -  I I
A. 15 days a fte r  the app lication  of 

chemicals
1. Plant height 29.22 2.18*
2. Humber of leaves per plant 27.25 2.06*
3. Stem g irth 0.19 0.03*
4. Number of shoots per plant 2.83 0.44*
5.

6.

Population of nematodes per 10 cm 
length of roots
Population of nematodes per 100 ml 
of s o i l

17.21
270.91

2.57*
95.69*

b . 100 days a fte r  the app lication  of 
nematicides

1. Plant height 71.17 10 . 90*
2. Number of leaves per plant 60.94 14.37*
3. Stem g ir th 0.11 0.01*
4. Number o f shoots per p lant 6.03 0.97*
5. Fresh weight of tops per plant 201.78 32.47*
6 . Fresh weight o f roots per plant 19.20 2.63*
7. Y ie ld  per plant 10189.46 1169.54*
8.

9.

Population o f nematodes per 10 cm 
length of root
Population of nematodes per 100 ml 
of s o i l

66.07

2631.12

4.11*

83.52*

* S ign ifican t at 5a. leve l

NS -  Wot S ign ifican t
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ABSTRACT

TWO pot culture experiments were la id  out 

i )  to study the pathogenic e ffe c t  of d iffe ren t  inoculum 

leve ls  of root-knot and reniform nematodes on b r in ja l ;  

alone or in  combination each at 100, 500 and 1000 

nematodes/plant comprising 10 treatments and 10 r e p li 

cations and i i )  to  study the e ffe c t  o f fou r granular 

chemicals v iz .  carbofuran, a ld ic a rb , phorate and quinalphos 

at the rate  o f 1.0 and 1.5 Kg ai/ha against the above two 

nematodes alone or in  combination , comprising of 

twentyfive treatments and f iv e  rep lica tio n s .

The re su lts  brought fo rth  the adverse e ffe c t  

induced by the highest inoculum leve ls  of two nematodes 

e ith er alone or in  combination on plant growth characters 

of b r in ja l  even a fte r  45 days of inoculation . The reniform  

nematode seems to have more pathogenic e ffe c t  than 

root-knot nematode at the same inoculum le v e l. The resu lts  

obtained from the second experiment indicated that 

carbofuran or a ld ica rb  at the rate  o f  1.0 and 1.5 Kg aj/ba  

were found to be the best treatments re su ltin g  in increase  

in  plant growth characters and y ie ld  and in  reducing the 

nematode population in  roots and s o i l .



Phorate and quinalphos were found least  

e ffe c t iv e  in  nromoting growth of p lants and in  reducing 

nematode in festa tion s. However the app lication  o f phorate 

or quinalphos at the rate  o f  1.5 Kg ai/ha was found to  

have equal e ffe c t  as that o f carbofuran or a ld ica rb  up to 

15 days of th e ir  app lication .


