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ALL INDIA COORDINATE RESEARCH PROJECT ON NEMATODES, 

VELLAYANI CENTRE  

I. 	Scope and relevance of the project: 

Organised research work on nematodes infesting 
agricultural crops was started in Kerala only in 1965, 
when a scheme to establish a nematology laboratory 
was started at College of Agriculture, Vellayani. The 
awareness of the plant parasitic nematode problem in 
the state was created with the discovery of the burro-
wing nematode, plus similis on Banana in 1966. 
The Root-knot nematode, Meloidogyne incognita, infest-
ing bhindi, brinjal, tomato, —gourds and other vegeta-
bles; sugarcane, pulses, banana, pepper and cardamom, 
the burrowing nematode, Radoho.lus simills,infesting, 
banana, pepper, coconut, arecanut, ginger, cardamom 
and lemongrass; the root Lesion nematode, Pratylenohus  
spp. infesting banana, rice, sugarcane and ginger; the 
spiral nematode., HeLicot1enchus spp.infes-bing brinjal, 
bhindi, banana, pepper and ginger; the rice-root 
nematode (Hirshinanniella) oryzas) infesting rice, the 
lance nematode (Hoplo.Laimus dicus) infesting sugar-
cane, the citrus nematodeTonchulus semitrai) 
infesting citrus and the cyst nematdäe (Heterodera 
cizicola) infesting rice are some of the important 
nematdo (Heterodera orzicola) infesting rice are some 
of the important nematode problems in the state. 

The investigations conducted under the All India 
Coordinated project on nematode pests will bring out 
the extent of damage done by various nematodes on agri-
cultural crops and will help to formulate suitable and 
economical control measures. 

II. Organisation set up: 

AICRP on nematode pests, Vellayani Centre, started 
functioning on 28.6.1977. The staff sanctioned and the 
name of persons worked from the inception of the 
scheme and the presents personnel are listed below:- 



Si. 
No. Designation 

Pay 
Scale 

No. of 
posts Name of Personnel Period 

1 2 3 4 5 -6- 

1.  Nematoiogist/ 1200 28.60 177 to 
Assoc.Profe to Dr.T.S.Venkitesan 25.8.197 
esor 1800 Dr,K.John Kariyan 23.8.'7 	to 

5.9- 183.  

Sri.K.K.Ravindran 
Nair 6.9.'83 to 

30.11.183. 

Dr.K.JoLn Kurlyan 1 .12. '83 
onwards 

2. Sr.Tech.Asstt/ 600 
Jr.Asstt.Prof. to 

1270 

Smt,T.Naiina Kumaril.7. '77 to 
2 	25.7,78. 

Sri Nuraleedhara 	7.8.78 to 
Prasad 	25.8,78. 

3mt.Sunia Kuxuvili.a 7.8.78 to 
25.8.78 and 
18.10.78 to 
16.4.'79.,  

Sri Job Sathya 	18.8.78 to 

3. Fie.idman/ 
Ag.i .Demons-
trator 

4, Lab. Attender 

350 
to 

580 

330 

515 

1 

Kumar Charies9 7. 180. 
Smt.N.S.Sheeia 	17.4.79 to 

15.3- 182. 
Smt.Hebsy Bai 	29,8.80 

onwards 
r 	r 	

U !)' Smt.Usha Kumari 	19.7- 182 
onwards. 

Sri C.Brigidson 	8.11.77 to 
11 .4.78 

Sri B.Leoiabai 	11.4.78 to 
16.4-79 

Sri R.Satheesan 	17.4. 79 to 
29.4- 182. 

Sri H.Gopinathan 	18.1- 183 
onwards 

Sri.N. Sreedharan 	8.2.78 to 
12. 10 .81 

Sri R.Sivanandan 	22-4.82 
onwards 



III. Objectives: 

To conduct coordinated investigations on some 
important nematode species inferting various agricul. 
tural and horticultural crops in Kerala; their inci-
dence and distribution; host range; biology and host, 
parasite relationships. 

To assess crop loss caused and to develope pract-
ical control measures against these nematodes for 
recommendation to the farmers. 

IV. Projects/Trials conducted indicating the j.oriod run-.  

1. Random Surveys on rice, banana and peppervine. 
Random surveys on rice, banana and peppervine were 
conducted from 197781  for the whole state. Survey 
of rice soils with Special reference to cyst 
nematode, Hetorodera oryzicola was conducted from 
197981 in Trivandrum District and from 198183 in 
uilon District of Kerala State. 

2. Field trial on evaluation of yield loss due to 
rice-root nematode, Hirschmanniefla orzae on ri:o 

This experiment was conducted twice during the yca 
1978 and 1979. 

3. Nematicidal trial for the control of rice root 
nematode, Hirschmanniella oryzae; effect of 
nursery treatment and seedling dip. 

This experiment was conducted thrice during the 
year 1978, 1979 and 1981. 

4. Chemical control of nematodes infesting pepper 
vine (Root knot and Burrowing nematoae5', 

This experiment was conducted twice during 
197779 and during 197981. 

5. Control of root-knot nematode in brinjal by nursery 
treatment. 

This experiment was condcted twice in 1979 and in 
1981. 

6, Control of root-knot nematodes in brinjal with 
new chemicals. 



7. Control of root-knot nematodes in brinjal by see]' . 
treatments with nematicides and fungicides in 
Okra (Bhindi). 

This experiment was conducted twice during 1980 
and 1982. 

8, Integrated control of root-knot nematode infesting 
brinjal. 

This experiment was conducted twice during 1979 
and. 1981. 

9. Demonstration of nursery soil treatment and main 
field treatment with carbofuran for the control of 
rice-root nematode, Eirschmannieila 9xyae. 

This experiment was conducted twice during the 
year 1981 and 1983. 

10. Effects of nitrogen source in the management of 
Rice-root nematode, Hirscbmannie.lLa oryzae,  

This experiment was conducted once during the 
year 1982. 

11 • Evaluation of yield losses due to cyst nematode 
Heterodera oryzicola, on rice 

This experiment was conducted twice during the 
year 1981 and 1983. 

12. Nematicidal trial for the control of cyst 
nematode, Heterodera oryzicola, on rice. 

This experiment was conducted once during the 
year 1982. 

13. Screening of rice varieties against cyst iematod.e, 
Heterodera or,yzicola. 

This experiment is being conducted. since 1981. 

14. Scroeing of brinjal varieties against root-knot 
nematode, Meloidog.yne incognita. 

This experiment is being conducted. since 1981. 

15, Evaluation of varieties/lines of tomato, brinjal, 
chilli and okra, showing resistance against 
root knot nematode, Meloidogyne incognita. 

This experiment is being conducted since 1981. 

16. Evaluation of varieties of pulse crops showing 
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promising resistance against root-knot nematode,  
Neioi d ogyne IpqoZnita. 

This experiment is being conducted since 1981. 

Voluntary Centre-  Vellanikkara Trichur 

1. Random survey on citrus. 

This was done for one year in 1981. 

2. Random sirvey on Pineapple. 

This was done for two years in 1981 and 1982. 

3. Screonin of popper germ plasm and seedlings 
obtained from crosses and open pollinated seeds 
against Meloj,.dojgyne incognita and Radopholus 
similis. 

This work was initiated in 1982. 

4. Pathogenicity studies with Meloidogyne incognita 
and Radopholus similis alone and in combination 
on pepper. 

This work was initiated in 1983. 

5. Chemical and integrated trial with special 
reference to wilt of pepper. 

This work was initiated in 1980. 

V. 	Si nificant achievements: 

The centre has taken up and completed eight 
projects each during 1977-79  and  1979-81. Fourteen 
projects were taken up and completed in 1981-83 
and Fifteen projects are being completed during 
1983-85. 

The occurrence of the cyst nematode, Heterodora 
oryzicola, in Trivandrum and Quilon Districts of 
Kerala State was discovered. 

The occurrence of rice-root nematode, Hirschmanniella 
oryzae in all the rice growing areas of Kerala 
State was reported. 

The nematodes associated with pepper, Banana, 
Pineapple, ginger and citrus in the State were 
determined. 
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The extent of damage done by cyst nematode, 
Heterodera oryzicola on rice was estimated to be 
to the extent of 175% to 1822% in'yield. 

It was found that a population level of 23 to 68 
Hirschmannieila yzae nematodes per 500 ml. of 
soil at transplanting time resulted in a loss of 
4.3 to 19.2% in grain weights of rice and 15% 
reduction in tiller production. 

Treatment of rice nursery with carbofuran © I Kg/ha 
was found effective in controlling rice root, 
nematode as well as cyst nematode. 

The effect of aLdicarb, phorato and carbofuran 
in controlling the root-knot nematode infestation 
in brinjal was brought out. 

Application of saw dust or paddy husk at 500 g/ 
plants or neem loaves or Eupatrium leaves at 
250 g/plants in the basins three weeks prior to 
planting was found effective in controlling root 
knot nematodes on okra. 

A well equipped nomatology lab with a separate 
soil washing room was established at the College 
of Agriculture, Vellayani. A glass house, 10.  x 5 N 
Size was also constructed under the project. 

VI. Summary of work done:  

Random surveys on.rice banana,, peppovine. 

(1) Survey for plant nematodes on rice, Banana and 
pepper, was done and it was found that rice-root 
nematode, Hirschmanniella oryzae occur in all 
the paddy growing tracks in the state, with a 
frequency distribution of 36 and 33  in soil and 
root.. Cyst nematode Heterodera 2yzic.ol was 
found to-be occurring in Trivandrum and uiion 
Districts with a frequency distribution of 12 
and 4  in soil and root. The other nematodes 
found attacking rice, were Holicot. lenchus sp, 
Pratyienchu sp, Ho-ololaimus sp, and 
Hemioriconemo ides sp. 

Radopholus similis and Helicotylenchus spp, 
the two most widely occurring nematodes on 

are 



banana among other 8 different genera of 
nematodes. 

Radopholus similis, Meloidqgyne incognita, 
Helicotylenchus spp, Heterodera oryzicola, 
etc. are important nematodes attacking pepporvine. 

(2) Field trial on evaluation of yield loss due to 
riceroot nomtode, HirschmannioLla oryzao an 
rice. (1978 and 1979). 

The results indicated that a population level of 
23 to 68 nematodes' per 500 ml soil at transplanting 
time caused a Loss of 4.3 to 19.2% in yield. There 
was a significant reduction of 6.2 to 13.8% in 
tiller production. There was a significant negative 
correlation of 0.9393 between nematode population 
in root and grain yield. 

Nematicidal trial for the control of rice-root 
nematode, Hirschmanniellaoxae; effect ofnursery 
treatment and seedling dip. V7 1978,1979 and 1981). 

Aldicarb sul±' one followed by climethoate and quin-
Llphos (0.2% solution),  were found effective in 
reducing root infection. Treatments with phospha 
midon and aldicarb sulf one recorded maximum yield. 
(1978). 

The nursery treatment with carbofuran @ 1 Kg ai/ha) 
and metham sodium 250 1/ha could reduce nematode 
population in the nursery improving the seedling 
growth. Carbofu.ran nursery treatments followed 
by dime thoate (0.2%) seedling root dip and motham 
sodium nursery treatment followed by phenaniphos 
(0.2%) seedling root dip significantly reduced the 
nematode population and increased the yield by 
123% (1979). 

Maximum increase in yield of 100% was obtained in 
carbofuran nursery treatment followed by carbofuran 
sulf one seedling root dip with a reduction of 
83.98 in nematode population in root (1981). 
Chemical control of nomatodes infesting pepper 
vine (root-knot and burrowing nematode) (1977 - 
1979 and 19791981). 

The infestation of nematodes in roots reduced upto 

(3)  

(4)  
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210 days after nematicidal application and the vines 
have shown general improvement and-recovery from 
die-back compared to untreated vines. 

Control of root-knot nematode in brinjal by nursery 
treatment. (1979 and 1981). 

Root-knot nematode free seedlings of brinjal could 
be produced by nursery treatments with carbofuran, 
aldicarb, metham sodium and DBCP. Maximum control of 
the nematode in main field with increased yield was 
obtained with carbofuran © 0.4 g/sq.m. followed by 
aldicarb © 0.4 9/sq.m. and inetham sodium © 25 ml/ 
sq.m. (1979).  

All the chemicals used were effective in reducing the 
nematode population in soil from 65 to 90%.  Aldicarb 
0.3 g ai/m2  was comparatively effective in controlling 
the nematode population in soil and increasing the 
yield (1981). 

(6) Control of root-knot nematodes in brinjal with new 
chemicals (1980 and 1982). 

Phenomiphos © 0.3 g /sq.m and metham sodium © 25 ml/ 
sq.m. gao maximum control of root-knot nematode, 
Mol-21joZyne incognita on brinjal in the main field. 
Highest yield was obtained in Carbosulfan (1980). 

Aldicarb, carbofuran,uinaiphos, phorato, • and disul-
foton all © 0.3 g ai/m, significantly increased 
yield from 39.79 to 135.71%  and reduced nem.populatioi 
in soil from 78.92 to 85.68%. Aldicarb followed by 
phorate gave the best result. (1982). 

Control of root-knot nematodes in brinjal by seed 
treatment with nomaticides and fungicides in Okra. 
(1980 and 1982). 

Past emergence damping of ±' was minimum in aldoxycarb 
and carbend.azim treatments, but maximum yield was 
obtained in aldoxycarb and captofol treatment (1980). 

All the treatments s'ignificantly reduced the nematode 
population of M. incognita upto 79.95%..  The yield 
increased from 25.32 to 104.2%  by weight. Carhofuran 
3% ai(w/w) and Thiram 0.2% ai(w/w) treatments was 
effective in improving the plant stand and increasing 
the yield. (1982). 

(8) Integrated control of root-knob nematodes infesting 
brinjal (1979 and 1981). 

(5) 

(7)  



Maximum yield of brinjal was ob-bai'ad under nursery 
treatment with metham sodium, normal ploughing and 
spot application of aldicarb, closely followed by 
nursery treatment with metham sodium and deep plough 
ing The nematode population was significantly 
reduced by deepploughing and metham sodium nursery 
treatment (1979). 

Yield was significantly increased by 43.95% in weight 
with deep ploughing and resulted in 6.79% reduction in,  
nematode population in soil. (1981). 

Demonstration of nursery soil treatment and manifield 
treatment with carbofuran for the control of rice root 
nematode. HischmannjoLla oryzae.  (1981  and  1983). 

Nursery treatment with carbofuran @ 1 Kg ai/ha rodu 
cod the root population of the nematode by 50% and 
soil population by 54.6%. Application of carbofuran at 
7 and 50 days after planting of the seedlings raised 
from carbofuran treated nursery reduced the root popu-
lation of the nematode by 50.38% and soil population 
by 59.76%. The yield increased in this treaLmont by 
35.75%. (1981). 

The nursery treatment with carbofuran followed by soil 
application of carhofu.ran 50 DAT was significantly 
effective in reducing the infection of rice-root 
nematode resulting in a significant yield. increase. The 
yield increased by 1.96 to 28.76% and the root and 
soil population of the nematode was significantly 
reduced by 61.62 to 79.56% and 62.88 to 76.25% respec-
tively. (1983). 

(10) affect of nitrogen source in the management of 
rice-root nematode, Hirschmanniella oryzae.  (1982). 

Application of water hyacinth to give 60 Kg nitrogen 
per hactare, at planting gave, an increase of 63.64% in 
yield of rice. There was 30.46% reduction in soil 
population of the nematode of 50 DAP and 13.79%  at 
harvest, with an increase of 80% in dry grain yield 
(1982). 

(ii) Evaluation of yield losses due to cyst nematode, 
ioterodera oryzicola,  (1981 and 1983). 

Five and ten fold increase in the inoculum level over 
the native population of hT.oxy  icola rodced the yield 

(9) 
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of rice upto 7.53%.  Application of carbofuran @ 1 Kg 
ai/ha at 7 an 50 DAP, increased the yield by 43.01% 
There was a negative correlation of 0.370 between the 
soil population of H,oryzicola and yield and 0.464 
between the number ofcysta in the root and average 
yield (1981). 

The yield reductions ranged from 19.97 to 26.39%. 
The straw weight also reduced significantly by 12.26 
to 23.17% (1983). 

(12) iomaaticidaL trial for the control of cyst nociatode, 
Heterodera oryzicola, on rice (1983). 

ldicarb and carbofuran treatment © 1 Kg ai/has 
were effective in reducing the cyst nematode population 
in soil by 56.29 to 72.24% and increasing the yield by 
28.85 to 53.46  (1982). 

(13) Screening of rice varieties against cyst nemvbodo, 
Hetorodera or zicola. (1 981 onwards). 

Out of 47 varieties of rice, screened, 26 varieties 
were uninfected. 

(14) Screening of brinja.l varieties against root-knot 
nematode, Neloidogyno incpg1a.(1981 onwards). 

Out of 136 varieties screened, 8 were resistant, 12 
moderately resistant and the rest susceptible. 

(15) Evaluation of varieties/lines of tomato, brinjal, 
chilli and okra, showing resistance against root-knot 
nematode, [eloidogyne incognita. (1981 onwards). 

Fourteen varieties of tomato were screened, 8 
varieties were rQsisstant. 

Fourteen varieties of chilli were screened, 5  vari- 
eties were resistant. 	- 

(16) Evaluation of varieties of pulse crops showing pro-
mising resistance against root-knot nematode, 
Neloidegyne incognita. (1981 onwards). 

Seven varieties of moong were screened and all 
were found resistant. 

Voluntary Centre: Vollanikkara, Trichur, 

1. Random surveyY on citrus. (1 981 ). 
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The nematodes encountered on citrus were Tylenchulus 
semipenetrans, Helicotylenchus sp, Oriconemoicles sp, 
Hoplolaimus ep., Meloi 	q moo ,nita and Mononchid ep. 

2. Random survey on Pineapple. (1981 and. 1982). 

Criconemoides sp,  Hicotylenchus  Spp; Hemicyolio 
phora sp, Hoplolaimus sp, Meloidogyne incognita and 
Pratylenchus sp. were found infesting pineapple. 

3. Screening of pepper gormplasm and seedlings obtained from 
crosses and open pollinated seeds against Meloidogyne  
incognita and Radojolus similis. (1982 onwards). 

Screening of open pollinated seeds of 16 cultivars 
against Meloidogyne incognita revealed that seedlings from 
Narayakodi had the least root-knot index of 20% and that 
of Panniyur I had the maximum of 96%. 

4, Pathogenicity studies with Noloidoyne incognita and 
Radopholus similis alone and in combination on pepper 
0983 onwardsL 

The pepper vines for the experiment were raised and 
being maintained for iniaoculation after standardising the 
vines, 

5. Chemical and integrated trial with special reference to 
wilt of pepper (1980 onwards). 

Application of aldicarb @ 1 g ai/per standard twice 
a year along with improved cultural practices viz., fer 
tilization, earthing up and mulching reduced the nematode 
population in soil and improved the growth of the vines, 
(1982). 

The nematode population in soil reduced from an 
average Of 26 to 270 to 11 to 51 by nematicidal appli-
cation. 

ppli
cation. Left  drop and die back symptoms had been nil in 
all the treated vines. (1983). 

VII. Main report  

I • Random surveys on rice, banana and pepper. 

Rice-,318 samples from Trivandrum District and 183 
samples from Quilon District were collectd from rice 
soils and processed for estimation of nematodes. 

The soil samples were processed by cobb's sieving 
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technique followed by modified. Baermann's funnel 
method. The root samples were cut into small pieces 
and nematodes extracted by putting over tissue papei 
placed on wiremesh in potridishes. 

The results are presented in Table 1, 2 and 3. 

Table 1. •Districtwise range of nematode numbers with 
their average number and percentage ±'equency 
of occurence in Trivandrum District,Kerala 
State, in Rico. 

c I ) 1. 
No. Nematodes associated 

Trivandrum District 
318 soil 	318 root 
samples 	samples 

1, 

2.  

3.  

4.  

Hirschmanniella oryzas 3322.75 	759:3.1O 
(100) 	(100) 

221 	0.14 	110g0.05 
(2,21) 	(1.26) 

13 	0.03(1.57) 	- 

14 	0.02 
(1.26) 

Heterodera oryzicoLa 

Helicotylonchus op. 

1-loplolaimus Sp. 

. 
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The results show that rice root nematode, 
Hirschrnanniella oryzae was present in all the areas 
surveyed with a frequency distribution of 100 and 100 
in soil and root cyst nematode Hetorodera oxyzicola has 
been recorded from Trivandrum and. Quilon Districts with 
a frequency distribution of 2.21 in soil and. 1.26 in 
root in Trivandrum district and 12 in soil and. 4 in root 
in Quilon District. The other nematodes present were 
Helicotylenchus Sp. with a frequency distribution of 15 
and 6 in soil and root, Hoplolaimus sp.. with a frequencj 
distribution of 0 and 2 in soio and roots 

Banana: Surveys were conducted from 59 locations of 
banana growing areas. A total of 219 samples were co.Ll 
sated and nematodes estimated as described above. 

Results show that Radopholus similis, Helicotylenchus 
sp. Meloidogyne incognita, ftatylenchus sp. Hoplolaimus 
sp. PLotylenchulus sp, Hirschmanniella sp- and 
Tylenchoshnchus sp. attack the crop, 

Pepper: Surveys were conducted from 53 locations. A 
total of 150 snples were collected and nematodes 
estimated as described above. 

Results, show hat Radopholus similis,Meloidogyne 
incognita and Helicosenchus Spp. attack the crop. 

2.Field trial on evaluation of yield loss due to 
rice-root nematode, Hirschmanniella oryzae on rice. 
(1978 & 1979). 

Objective:- To evaluate the extent of damage done by 
H.oryzae on rice plant and the yield. 

Experimental details and results of 1978. 

Experimental  lay out:-Treatments: Ti: Natural Soil 
population; T2: Adding 100 g infested paddy roots; T3: 
Adding 200 g infested paddy roots; T4: Treating plots 
with DBCP © 30 1/ha. 

Replication 
Plot size 
Variety tested 
Spacing 
Manuring 

- Six months 
- 4 m 
- TRIVENI 
- 	15 x 10 Cm. 
- 	N:P:K © 90:45/ha (1/2 NYE 

were applied as basal 
doss at time of land 
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preparation before planting 
and 1/2 N was applied as top 
dressing 30 days after trars 
planting; N at Ammonium 
Sulphate P as Super Phosphate 
K as Muriate, of Potash were 
used). 

Nursery was raised in nematode free soil on 185.78. 
The experimental field was selecte after sampling field 
soils for Hirschmenniella infestation. All sub plots 
were separated ith bun1.o05 	width. Thc'üb plots 

or plant 	.by.ggi rig and. lo'olling.. The 
required dee qf- fertliors were determined and applied. 
The quantity of DBCP (20 ml Nemagon 60%)  was applied, 
'o the Subplots by mixing with two litres of water and 
drenched. Then water vas let into the plot, allowing a 
standing water layer of 5 cm depth. DBOP was applied ten 
days before the transplantation ofpaddy seedlings. The 
infested roots (additional inoculam) was added to the 
plots a week after fe,rtiliser application and a day 
before planting. Soil samples 500 ml were drawn from each 
plot for estimation of population. No systemic pesticides 
were used during experimental period. The plots were 
transplanted on 8.6.78. The plots were harvested on 
6.9.78. The plant height, tiller production etc. were 
recorded on 4.8.78 (56 days after transplantation). At 
harvest the nematode population from 5 plants (random 
selection) and 500 ml soil from each plot were estimated. 
The fresh weight of grain and final dry weight of grain 
and weight of char&f wore recorded. 

The observations recorded on nematode population in 
soil before transplantation, at harvest, growth 
characters like height, tiller counts, wet (frosh)woight 
and, final dry weight of grain, weight of chaff and per 
centago loss in yield.are summarised in Table-4. 
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4. Table showing effect on growth characeri. 
ics and yield loss due to infestation of 
rice root nematode H.oryzae on TRIVJNI 
rice in Kerla (1978). 

çi 	±iE F 
Treatments 1ica±ios) 	CD a Ti 	T2 	T3 	_T4 	5% 

level 

Table 

Observations 

1 .]er±ihtode 
population 
in 500 ml 
soil 
before 
transp1 
ant ing 

2No.of till-
ers produc- 
ed 56 	DAT 

23 

6.0 

29 

6.1 

68 

6.3 

0 

706 
3.Height of 

plants 	56 
days after 
.transplant- 
ing 	68.7 70.3 68.1 65,3 

4 .Nemat ode 
population 
in 500 ml 
coil at 	490 
harvest 

360 1665 15 

5 .Nematode 
populati on 
in 5 g 
root at 
harvest 

6.Wet weight 
of grain/ 
plot Kg 

7, -Final dry 
weight per 
plot Kg. 

80Weight of 
chaff per 
plot g 

9%ioss in 

Yield 

69 

1.675 

1.454 

66 

4.3 

143 

1.425 

1.229 

58 

19.2 

143 

1.425 

1.316 

79 

13.8 

42 

1,650 

1.529 

54 

------------------------- 

1.07 

2.36 

76.6 

.0.202 

0.179 

NS 
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The The data collected have clearly indicated Sigili 
ficant difference in the final dry weight of grain 
(yield) in the different treatment plots. The per cent 
loss in yield is between 4.3 to 19.2. The tiller 
production por plant was maximum population Level. 
'There is significant reduction of tiller production by 
15,. The weight of chaff recorded though not statisti. 
caL Ly significant was minimum in the yield obtained in 
the DBOP treated plots and maximum inocnlum was added. 
However, an increase in the height of plants, was obser 
ved in the nematodes infested plots. It was also 
observed that the plants in nematode infested plots 
came to maturity about a week earlier, than in the 
plots treated with 1)BOP. 

The results of the field trial had clearly 
indicated that Hirschnianniella population at GransT 
planting time when exceeds 29 nuiobers/500 ml soil 
significantly reduces final yeeld (weight of grain) 
from 13.8 to 19.2>c and reduce tiller production by 15 
Ex-oerimen'al 'e -l-ails and results of 1979. 

Treatments 
Ti = Natural population in soil(estimated prior to 

planting) 
T2 = Inoculation to soil with populations for 5 fold 

increase over Ti 
T3 = Inoculation to soil with populations of 10 fold 

increase over Ti. 
T4 = As Ti, but soil treated with carbofuran 	1 Ky,ai/'ha 

at 7  days and again at the same dose at 50 days 
after planting 
Rice root bits, the nematode populations of which 

was estimated previously, was incorporated in appropriated 
quantities prior to planning. 
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Design Design 

Plot size 	16sqm. 

Spacing 	15 x 20cm. 

Replication 6 

Rice variety-Rice Jaya 

Nursery was raised in nematode free soil and 
the main field was selected in an area infested with 
4.0rrzae with a population of not less than 50 nematodes/ 
500 g 	The land was prepared and a basal dose of 
TPK (4045:22.5)  was applied before planting. Top 
dressing with N and K (40g 22.5) was given 20 days 
after planting. boil population was estimated (flat 
the time of inoculation of nematodes in P2 and P3(2) 
Prior to the first application of carbofuran 3) prior 
to the fixat second aplication of carhofuranand (4) 
prior toharvesting. 

The following observations were taken on 10 
plants per plots selected at random at harvest, 

1. Height of plants. 

2. Number of tillers 

3. umber of productive tillers 

4. Weight 'shoot 

5. Weight of root 

6. naximum length of root 

7. Grain yield 

8. Root population of H.oryzae and other Tylenchids 

rain yield per plot and soil and root populatior. 
of H. orjzae and other Tylenohids were also recorded. 

The results are presented in Table 5 & 6. 	he 
data collected and presented in Table 5 & 6 clearly 
indicate driat the infestation by H oryzae causes 
ficarit reduction in the plant characters and grain rield 
of rice. The pa hoenic effect of this nematode is 
conspicth.ous in the plants in P.7  treatments. There was 
significant reduction in the ndmber of proddctive 
tillers (6.213.80%)  weight of shoot (17.129.96) length 
(438.8) number and weight of grains (7.922.5%) in 

I 
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T2 aid T3 treatments compared to P1  treatment. All 
these plant characters were significantly increased 
in TA  treatments where nematicides was applied twice 
during the period of experiment. Yield of the crop 
was also significantly reduced in T2 and P3 treatments 
compared to Ti treatments. Grain yield and straw 
yield both wet and dry, number of grains per plant 
per plant and weight of grains per plant were signi-
ficantly less in T2 and P3 treatments than Ti with 
normal soil population. The nematicide treated T4 
plots have recorded significantly increased grain 
yield over Ti treatment. In T2 and P3 there was a 
significant increase in chaff production per plot and 
plant over Ti treatments. Whereas the soil and root 
population of H. orzae and other tylenchids were 
significantly increased in P2 and T3 treatments over 
Ti treatment s  they were significantly reduced in T4 
treatment. The improvement in plant characters and 
increased yields in T4 treatment could be attributed 
to the reduction of rice root nematode population in 
soil and root. Similarly the reduction in plant chara 
cters:and. yieW of T2 and P3 treatments also is due to 
the increase in nematode population in these treatments 
over Tj treatment. This has been further confirmed by 
the significant negative correlation that exists between 
the nematode population in the root and grain yield 
(0.9393) and nematode population in the root and the 
number of productive tillers or earheads (0.949). The 
productive tillers or earhead and grain yield decreased  
when the root population of H.oryzae increases. 

a 
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Jonclusion- . oryzae population of 23 to 68 per 
500 ml soil at transplanting can cause an yield lose 
of 4.3 to 19.2 and 6,2 to 13,82  tiller production. 
There was a significant negative corioLation. of 0.9393 
between nematode population in root and yield. 

3. Nematicidal trial for the control of riceroot 
nematode, iirschmannietla oryzae effect of nursery 
treatment and seedling dip (1978, 1979 and. 1981). 

Objective. To find out the effect of nursery soil 
treatment and seedling root dip by nematicides in 
controlling rice root nematode, H. oryzae. 

ixe rientaL details and results of 1978. 

Treatments 	Jaif of the nursery area was treated 
wih DBCP 	(Nernagon 60,) 6 30 1/ha,. 	7 days before 

sowing seeds. 	Half of nursery was left untreated, 

Untreated 	Treated 

Ti Carbofuran T8 Carbofuran 

T2 Honocrotophos P9 I'lonocro tophos 

T3 Quinalphos T10- 4uinaiphos 

14 Dimethoate 

.
T11 T1 1 Dimethoate 

15 Phosphamidon 	Ti 2 Phosphainidon 

P6 Ald:.carbsulf one 	13 Aid icarhsulf one 

T7 water blank Water blank. 

$eedlings were given root dips o.2, solution of 
the above chemicals for 12 hours before transplanting 

lot size 	4M 	each sub plot was dernaricecT by 
a buiad. of 0.5 width. 

Replication 3 

Lay out 	RBD 

Variety •tested- TRIVENI 



Spacing 	- 	 15 x 10 cm 

Manuring 	NTK 	5035. Kg/ha (2/3 N,F 
and. K applied at time of 
land preparation as basal 
dose and. 1/3 	applied as 
top dressing 15 days after 
transplantation). n1onium 
Sulphate as , Super Phosphate 
as 2 and 1uriate of otash as 
it were used. 

Observations recorded ;­ 
(j) Estimation of nematode population in 500 ml 

soil previous day to transplantation. 
(ii)Uprooting at random 5 plants at 	and. 5 weeks 

interval after -bransplariting and at harvest for 
es-bimatin nematode population in roots, 	a 

(iii) Soil population in 500 ml soil at harvest. 

(iv) Plant height, tiller production. 

( v  ) Fresh grain weight, final dry grain seight 
and weight of chaff. 

The pre-planting soil population of rice root 
nematode in various sub plots estimated are resentd 
in Table 	7. 
Table 	7. Pre--planting nematode population in 

500 ml soil. 

Treatments Ri R2 R3 Mean 

Ti 300 225 - 	170 252 

T2 340 285 315 313 

23 sso 335 315 346 

T4 245 5,05 180 277 

25 405 160 225 263 
T6 240 280 185 235 
27 65 250 230 182 
28 305 275 195 255 

29 110 175 175 153 
110 315 175 240 243 
111 200 245 170 205 
112 170 105 330 202 

213 310 90 125 175 

214 165 140 220 175 
Mean 254 212 212 233 



The observations recorded show that eventhough 
the inoculuii per plot vary from 65 to 505 the variat-
ions betweenreplication is negligible. This also 
shows that the experimental plots was infested with 
the nematode at a comparatively higher level. The 
nematode population in roots 3 weeks and 5 weeks 
after tIansplauting was recorded and given in Table3, 

lable 	S. IJematode population per g root wt,3 
an 5 weeks after transplantation of 
root clip treated seedlings 

Ire atmen-hs 
RI 1111 

planting 
after trans- 

kIll 	iIean 

3 weeks after 
transplanting 

all.. 	kill 	Mean 

5 weeks 

RI 

Ti 7.5 4.3 2.4 4.7 24.6 7.7 8.8 13.5 
12 6,7 4.9 6.6 6.1 9.6 8.5 13.5 10.5 
13 6 • 8 5.8 5.3 1 14.0 8.5 8.1 10.2 
14 409 1.6 3.8 6.4 6.4 12.8 10.6 9.9 
T' .4- 6.2 3.2 2.8 4.1 1.7 25.2 9.0 16.6 
16 4.0 6.2 2.7 4.3 8.7 4.4 10.5 7.9 
17 10.4 2.9 401 5.8 14,4 19.6 23,7 19.2 
18 6.4 3.4 4.8 6.1 4.2 8.9 5,5 
19 2,4 3.1 3.0 5.6 4.1 701 5.6 
110 7.0 4.7 4.8 8.4 A,7 5.9 
111 303 407 2.7 3.6 6.4 3.2 9,7 5.1W 
112 4.3 2.0 4.2 3.2 8.6 3.7 3.9 4,7 
113 4.4 1,1 1.8 2.8 2.7 2,6 2,9 2,' 
114 32 3,3 3.4 :3.3 9 4 0.1 11.1 102 
Mn 

NS b 

nalysis of the above data show that the emaco C 

infestation in roots under various treatments 3 weeks 
after transplanting did not differ significantly. do:• 
ever, there as significant difference in roots infeeL; 

 
--- 

tion between treatment 5 weeks after transplant-tie 
_12he root infection is compataively low in seedlings 
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grown grown in treated nursery. T13 (aldjcarb sulfone) h:e 
resulted in least infection in roots by the nematoJe, 
even after 5 weeks of planting. This was also same 
in case of observations recorded 3 weeks after traae - 
planting. The next best result was shown in case of 
Ti dimethoate (Rogor) followed by cui1o_a1phos(T1O.) 
In case of untreated nursery seedLins, root C.JP 
treatment with these chemicals have recorded less roH 
infect ion. 

The observations on heights of plants and tiller 
production and effective tillers recorded did not show 
any signifidant diffeaence between the various treat 
iii ents. The data collected a:ie pre.sented in Table 	9. 
Table9. Jeightof plants and number of tillers produced 

per 56 days after transplanting. 

          

Height of 	No. of tillers 	No. of effecGive 

	

Preat-plants 	proJuced/plant 	tillers/plants 
i1eanof 10 plants lAcan of 10 plant 	Hean 3 repl1c:Gions 	) replications 

Ti 	84.9 	 6.9 	 5.5 
12 	79.6 	 5.6 	 4.0 
13 	80.3 	 6.3 	 5.6 
14 	81.4 	 8.2 	 6.1 
T5 	75.0 	 5.3 	 3.7 16 	77.5 	 6.4 	 405 
17 	77.3 	 506 	 4.6 
18 	79.3 	 5.8 	 5.0 
T9 	75.1 	 6.1 	 4. 

T12 	78.3 	 5.7 	 4.3 T13 	78.9 	 6.8 	 5.9 114 	79.5 	 6.0 	 4.8 
-4 

          

          



-27- 

The nematode population in soil (500 ml) and 
roots (per plant) at harvest are presented in 
tables 10 and 11. 
Table 10. Nematodpation in 500 ml soil p  

Treatments 
I 

Replication 
II .111 

Iear,  

Ti 97 290 232 206 

77 205 15 1.6 

T3 127 77 315 1/3 

T4 70 90 95 

T5 115 47 215 126 

T6 22 80 57 53 

T7 340 620 232 397 

T8 60 37 107 68 

T9 80 10 105 65 

T10 47 157 17 74 

T-01 1 215 100 82 132 
T12 107 90 42 79 

T13 22 72 197 97 

T14 260 317 242 273 



-28- 

• Tab le - 11. Nematode Population in roots/pant 

at harvest (average of 5 plants) 

Treatments 
Replica-Lions 

I 	II III 
Me an 

Ti 	40 	3 	11 	18 

T2 	27 	11 	19 	 19 

P3 	15 	33 	 8 	 19 

T4 	37 	6 	16 	 20 

	

17 	10 	13 	 13 

T6 	46 	22 	19 	 29- 

T7 

	

9

P7 	22 	173 	54 	 83 

P8 	6 	9 	17 	 11 

P9 	1 	13 	7 	 7 

Ti 	4 	11 	10 	 8 

P11 	9 

T12 	0 

T13 	6 

P14 	39 

O.1),5% 

6 

11 

26 

7 

2 

9 

29 

7 

2-7 

0 -I 

29 

39.8 



TabLe12. Table showing the final dry weight of 

grain (g) (yield) per plot 

Treatments 
II 

Replications 

III 
Mean 

Ti 5774 1358.5 133 t 2 1100.7 

12 854.5 1025.2 910.2 929,9 

13 750.0 941 .6 836.1 842.6 

14 592.0 1407.3 1136.3 805.3 

15 1321.2 1060.7 141 ,3 1274.4 

16 820.5 749,1 753.8 774.5 

17 639.6 835.4 703.9 727.3 

TB 1236.3 1027.6 1250.5 1171.5 

19 1053.9 1372.7 886.3 1104.3 

110 1391. 1284.1 1293.8 1323.3 

111 1250.5 1481.0 1005.3 1245.6 

112 1680.7 1341.8 1480.1 1500.8 

113 956.7 1588.2 1579.3 1374.7 

114 634.3 980.7 800.9 805.3 

C.D. at 
5 	level 135.71 

0 



Experimental details .rid results of 1979 

Experimental details 

Design 	R.B.D. 

Plot size 	: 1 sq.mm, 

Replication 	3 

Treatment 	- 	21 

Treatments 
rr showing (in nursery soil) 

1. Application of carofuran © 1 kg. ai/ha(c) 

2. Jppliction of methamsodium 	250 1/ha (v) 

3. Water drench or control (N) 

30 days old seedlings were given root 
dip with 0.2yo solutions of the follow-
ing chemicals for 6 hours. 

1 • 	Qarijofuran sulf one 	5. Phosphoruidon 

2. 	uinalphose 	6. Aldicarb sulfone and 

J. 	Dimethoate 	7. Water. 

4• Phenamiphos 

1hus there we:e following 21 treatments 

were randomised in 3 replications. 

The following obs-ervations were taken 

1 .re sowing soil population of H orza. 

Preplanting 



Ar 
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2. Height of seedling's 

3. Weight of seedlings 

4. Root population of H.or,yzae in seedlings. 

5. Pre planting soil population of 
6. Height of plants, weight of shoot, weight of 

root and soil and root population of J:I.oiyzae 
at 30,60 and 90 days after planting. 

7. Yield at harvest. 

Pre-sowing soil population of fI.oryzao in 
the nursery was uniform and was not significantly 
difforex Tab1c 13) the average height of seedlings 
was 20 coi. in chemicals treated nursery and 1 6cm. in 
water drench nursery. Lie average weight of seedlings 
was 7.0 g, 6.3 g, and 6.2 g, in carg'ofuran treated 
nursery, metham sodium treated nursery and water 
drench nursery, respectively. The average root 
population of H.or,yzao was 68 in water drench nursery 
but was reiucdto 5 to 16 in darboftrat trotdd and 
uctham adium±reatnd nursery respectively (Table i3) 
Thus the two nu sery treatments with carbofuran and 
metham sodium, 	 yz  could reduce the d.oae populatibn 
by 91.2 and 76.5%, increase the seidiing height by 
25.0 and 12.5% and increase the weight of seedling 
by 12.9 and 1,6 respectively over the untreated 
nursery. 

The Pre-planting soil population of 
.orjzae ( Table 14)was more or less uniform and 
there was no significant diffeence between various 
plots. It may be seen from table 2 that the nursery 
treatment with mena-bicides followed by seedling root 
dip in mena-b-icide suspension could reduce the soil 
population of H.orjzae  considerably and significantly 
at 30.60 and 90 days after transplating. At 30 days 
after planting the minimum H.oyzae population was 
seen in T6h and T40. At 60 days after transplanting 
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the the minimum population was seen in T6G followed by 
T4U and T5N and 90 days after transplanting  the 
minimum population was seen in T6C closely followed 
by TV. Thus the results show that dimethoato root, 
dip along (T6N and carbofuran nursery treatment with 
carbofuran sülfone seedling root d.ip(T4C)  were effect- 
ive in controlling H.oiyzae in the soil upto 30 dye 
after transplanting. Oarbofuran nursery treatment with 
dimethoate sedling root dip (T60) were able to control 
H.yzae in soil significantly upto 90 days. The root 
population of H.oryzae in soil was also significantly-
reduced 

igniiicantiy
reduced at 30,0 and 90 days after transplanting by 
by the different treatment and seedling root popula-
tion of H.oryzae :as observed under T4N, T5N,and 
T40 at  30  days after transplanting T511,T3N and T40 
at 60 days after transplanting and T5V at 90 days 
after transplanting. Thus barbofuran suif one root dip 
(T4V) root dip alone phenamiphos (T5N) root dip alone 
and carbofuran nursery treatment with carbofuran sul±' one 
root dip (T40) could reduced the root population of 
H.ozae significantly upto 30  days after transplanting, 
Methain sodium nursery treatme-it with phenaoiiphos root 
dip (T5V) significantly reduced the root population of 

yzae till 90 days after transplanting ie.tlll 
harvest_.'  

The neight of the plants, weight of plants and 
root weight at the three observations (Table 15) by 
the various nema -bicjdal treatments did not show any 
significant difference from untreated plants. However, 
the yeidl of the plants significantly increased by the 
different nursery treatments followed by seedlings root-
dip 

oot
dip over the check plants (Table 15). The average 
yield per plant in the check plants was only 0.6 g, 
whereas it increased from 1.3 to 2.9 g per plant by 
various treatments. The maximum yiedl of 2.9 g was 
obtained under metham sodium nursery treatment with 
phenamiphos roo -  dip (T5V) an increase of 123% over 
check plants. This was followed by 26 g, in cargofuran 

I 

I 
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nursery treatment with dimethoate seedling root dip 
(T60, an increase of 10 	over check plants. The 
significant reduction in root population of H.oryzae 
caused by the treatment T5V and the significant 
reduction in soil population of H.oryzae caused 
by the treatment T6Cmight have contributcl to the 
above increase in yield in these treatments. The 
data preented indicate that metham sodium nursery 
treatment with pehnophos seedling root dip and 
carbofuran nursery treatment with dimethoate seedling 
root dip reduce the H.oryzae population, increasing the 
yild of paddy... 

Table - 13. Effect of nursery treatment on seedlings 
of rice (VarietyLTriveni) (Average of 
20 seedlings) 

A.ve- per-rage 
height 
of 
seed-
ling 
(CM) 

cent 
age 
of 
incry 
ease 
over 
che ck. 

Ave-
rage 
weight 
of e . - 
lings 
(gJ 

conPO

Per- Root 
PU_decr lat-tage ion . 	CãSC 

of 	of incr- H. 
ease 
over 
check 

31. Treaty 
No. mont. 

Pro-
sowing 
soil 
popula-
tion of 
H. oryzae 
TOT Y0_  

t.Oarbo 
furan 
treated 
nursery 

2 .Methan 
sodium 
treated 
nursery 

3 .Check 
(Water 
drench 
nursery) 

54 

55 

55 

20 

18 

16 

25.0 

12.5 

7.0 

6,3 

6.2 

12.9 

1.6 16 

S S 
	 68 
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1981.ExDeriaental details and results'of  

Design 	Randomised £31oc i.e sign 

Plot size 	1 sni. 

Replication 	3 

Treatments 	21 

Treatments 

P:e-sowing (in nursery soil) 

1 .i.pplication of carbofuran © 1 kg ai/ha 
2.Application of meitham sodium @ Rs.25 al/ha 

3,Water drench or control (N) 
Pre-planting 

Thiry dais old seedling were given root dip 
with O.2'. ai §olutions of the following chemicals for 
half an hour, 
1 • Carbofuran sulfone 	4.Phosphamidon 

2. Hostothion 	5.A.ldicarb sulfone 

3. Isofenphos 	6.1)imethoate 

7. Water. 

Observations 

Nursery 
1 .Pre-sowing soil pop.ulation of 

2.Height of seediins. 

3.Weight of seedlings. 

Mainfield 
1.Preplanting soil population 
2.Height of plants 

3.Weight of roots 
4.JNumber of productive tillers. 

5.Niiiber of non-pro- 
ductive tillers. 

6,Weight of panicle 
7. Yield 
8.Soil and root 

population of 
nematode. 
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Table 16. Effects of nursery treatment on seedling growth 
--------------------------------- 

Si. Nursery Pre 
JNO.HnRt- Sowing 

soil 
popular  
tion of 
H Oryzae 
rioo miT 

110 22.4 43 59 7.66 38.27 16.33 84.04 

108 16.4 5.13 7.72 39.35 18,33 82.09 

109 15.6 .... 5.4 .... 102.33 

1.Carbofuran 

2 .iIe tam 
sodium 

3. Zater 
cire nch 

Ave- Per 
rage cent-
hei- age 
ght incr- 
of 	ease 
seed over 
lings check. 
(cm) 

rage cen-
weight tag e 
of 	inc 
seed- rease 
lings over 
(Kg) check. 

Ave Per,, Nematode Percen- 
popula tage 
tion. 	reduction 

over 
check. 

3 7— 

Results are presented. in Table 1617, 13 and 
App end ix-Il. The results presented indicate that 
nursery soil treatments and seedling root dip with 
chemical are effective in checking nematoe infest 
ajon thereby improving the plant characters as 
well as yield, 

Soil population of H.oryzae was drastically 
reduced in the treated plots in the nursery (Table 16). 
The average weight and height of seedlings in carbo-
furan treated plots were 7.66 g and 22.4 cm with an 
increase of 38.27 and 43.59%. In metam sodium 
treatment average weight and height of seedlings 

were 7.72 and 16.4 cm with an increase of 39.35% 
and 5.13. 

The height of the plants were significantly 
increased in the 17 reatmonts (Table 17), Of these 
II (Carbofuran nursery treatment and carbofuran 
sulf one seedling root (dip) showed the maximum height 
c1.nsly followed by T3. The 

I I 

I I 

I 
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Conclusion: Treatment of nursery with carbofuran 1kii
a'i7ha or inetham sodium @ 250 1/ha followed 

by seedling dip in 0.2V solution of dimethoate, 
phenamiphos or carbouran sulfono for 6 hours Will 
reduce rice root nematode infection and increase 
yield of rice. 

4-Chemical control of nematodes infesting pepnervino 
(root-knot and burrowing nematode) 197779 and 
1979.81 
0bctive: 	To know whether the slow wilt 'disease 
could be controlled by controlling root-knot and 
burrowing nematodes which are found in association 
with the diseased vines. 
xperimentai details and results of 197779. 

B. xp t .4 
Bxjerimentaldetails-.- 	A field trial in a cul 
vators garden with diseased vines were laid out. 
Treatments- (9hemicals tested): 

Ti - Pensulfothion T5 Carbofuran 
T2 Ldicarb 16 DBOP 
13 Phorate 17 Check. 
T4 Thiodenaaton 

Dosae: 	3 Kg ai/ha and DBOP © 30 i/ha. Qhemicalo 
were applied on a basin of diseased vines. The dosa:o 
per standard was calculated, considering that the rcot 
spread areas of vines as one scl.m.por standard. 

Layout: 	RBD. One treatr.aent was tried on six 
diseased standards (sub-plots). 42 such standards 
a block from one replication. There were 4 replicates 
consisting total number of 168 standard for the entire 
experiment. 
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Method of aplication: 	All nematicides except 
DBOP were applied as granules, near root zone of 
affected vines and mixed through in soil. Applicatiei.L 
of nematicides to be done with onset of monsoon 
(May-June). DBC2 was applied as soil drench mixed 
with water to wet the soil upto root zone. 

Observations:- (i) Nematode population in 250m1 
soil and 5 g roots from the selected vines bifore 
applyinf the nematicides. (ii) Lomatode population as 
above was estimated at intervals of 90 days after 
application of nematicides. 

characters:- Scorings on vines were done 
on (i) Die back symptoms (ii) Pattern of yellowing 
(iii) leaf drop (iv) new growth development (v) flowering 
and yield. 

All the vines were given all agronomic and manurial 
treatments as per recommended package of practices. 

Expt.4 

The pre-treatment nematode population in 250 ml 
soil and infestation roots are shown in Table.19 

Table 19.  Table showing the nematode population/250 

mu soil and infestation in the selected 

standards. 
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(composite (composite samples of six standarcL5)(197778) 

before nematicidal treatment. 

cation 	RI 	Ru I 	RIV 
men • 	Re 	Mi 	Re 	Ni Re Ni Rs 

Ti 	30 	21 	30 240 	93 

T2 	26 15 	 17 66 18 127 

T3 	3 69 	116 	217 30 80 

T4 
	 26 32 19 25 490 

T5 	 1\9 95 14 	40 	83 174 

T6 	76 	29 	60 

T7 

	

	 34 	20 	91 32 

I] I ROOTS 

Ti 	+ 	+ 	+ 	+ 

T2 	+ 	- 	+ 	+ 	+ 

T3 	 - 	+ 

T4 	- + 	+ + 	+ + 

T5 	- -1- - + - + + 

T6 	- -+ - 	- - - 

T7- 	+ - + ± + - 	+ 
--------------------------------------------

Re = Radphoius sJmil. 

Ni = Meloidogyne incornita  ( larvae) 
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) 
The exact number of nematodes from roots could not he 
estimated. Even though the nematode population 
recorded show erratic levels 1' investation in soil 
and roots, it is pointed out that the pepper vines 
were selected for this experiment, based on the 
symptoms exhibited by them. However, either one of, 
the nematode population (root-knot or burrowing) was 
observed to be present in all the treatment-except 
in some treatment in all the four replications0 

The nematode population counts recorded 90 days 
after chemical application in soil and roots are, 
presened in Table 	20 and for 210 days in Table 21. 

Table  -20.  Nematod population in 250 ml soil and 
in roots 90 days after nematicidos 

application. 

Repli-
cation 

Tr sat 
nient. 
----------------- 

i-LI 

as Mi 

Rh 

Re Mi 

Rill 

as 	Mi 

RIV 

as Mi 

Ti 6 1 1 	- 3 
T2 - 
T3 1 3 - - -, 	- 3 

T4 5 - 2 

T5 1 - - - 2 3 8 

T6 7 1 1 4 2 	- 5 5s 



In Roots 

Ti 	- - + 

T2 	- - 	 - 	 - + + 

T3 - 	 - 	 - + + - 

T4 - - 	 - - - 

T5 	- - - - - 

T6 - + ± 

T7 + 	+ + + 4 
------------------------------------------- 

Re = 

Mi 	= Mel 0~LqfSynq_incognita 

= Absent 

+ = Present. 

Table 	21, Nematode population in 250 ml soil and 

Replica- 
tion 	Rs 

Ti 

T2 	4 

in roots 

cation. 

I 
Mi 	Re 

21 	- 

- 	 - 

210 days after nematicide appli 

II 	0 	III 	IV 
Mi 	R5 	Mi 	Re 	Mi 

- 	 8 	ii 	4 	- 

19 	- 	 2 	5 

T3 4 17  3 31 - 	 - 

T4 - - 2 9 6 

T5 16 7 3 - 	 - 

T6 -- - 2 

T7 6 12 19 - 13 
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I In Roots 
Ti 	- 	+ 	+ 
T2 	 -. 

T3 	+ 

T4 	-. 

125 	+ 	- 

T6 	- 	- 

T7 	+ 	+ 	+ 	+ 

+ 

Re =Radopholussimilis 	= absent 

Ni =Meloidogyne incogflita 	+ presnnt 

The observations show that there is considerable 
decrease in the nematode population in soil and 
infection in roots, compared to the pretreatment 
observations recorded, 	(This reduction was more 
apparent 90  days after nematicide application than 
210 days after nematicide application). The 
nematode population counts in soil and roots record-
ed at 3125 days after nematicide. 

Application are given in Table-22. 
Table-22. Nematode population in 250 ml soil and 5 g 

roots 325 days after application of nemati-
des. 

Treat- 	Repli- 
ment 	cation 

Re 
I 	II 

Ni 	Re 
III 

Ni Rs Ni 
IV 
Re Mi 

Ti 2 2 1 1 4 IT 
T2 3 - - - 5 
T3 5 13 - - - 8 6 

T4 4- --9 - 
T5 7 3 
T6 - - 1 

T7 -3 6 
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I 
In roots 

Ti 12 8 32 - 130 40 34 - 
T2 145 40 ii •42 132 85 
T3 25 10 85 - 66 40 260 

T4 106 - 98 89 56 

T5 40 - 240 a - 
T6 15 200 50 15 67 9 - 
T7 68 - 62 - 10 - 

The above observations reveal that though there 
is no marked increase in the population of nemotades in 
soil there is considerable increase (in the number of 
nematçdes recorded from roots) in the intensity of root 
infection. Thus the data recorded indicate that the 
efficacy of the nematicides app.-Lied for evident only 
upto 210 days in eliminating root infection. Infection 
by R.Similis is more in aLL the treatments tried. 
Whereas root-knot nematode infection has been consid-
erably reduced: it may be pointed out here that a 
single application of nematicis at a dosage tested 
per year may not be sufficient to checl: the root 
infection. The scorings on the symptoms exhibited 
by the vines at the end of 90, 210 and 325 days after 
nematicide application are shown in Table - 23. 

-4 
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Table-23. Total number of vines exhibiting 

barious aerial symptoms under 

different treatments at intervals 

of 90,210 and 325 days after 

nematicidal application. 

NIL 

A 

FAIRLY 

DIE-BAffK 

SEVERE VINED DIED PREBNT 
90 210 325 90 210 325 90 210 325 90 210 325 

2 5 6 8 3 6 14 10 6 6 6 
4 5 7 6 6 6 13 7 51 6 6 
5 9 9 11 6 13 8 9 2 
1 5 4 7 12 7 16 3 4- 4 0 

2 5 5 6 6 5 14. 8 82 5 
3 10 9 13 7 10 8 7 5 
3 2 2 9 11 7 12 5 9 6 6 

B. YELLOWING OF LEAVES 

NIL FEW LEAVES YE1LOW MAJORITY OF LEAVES VINIS DIED 
YELL OW 

Treat 
ments 

Ti 
T2 
T3 
T4 
T5 
Tq 
T7 

3 13 13 8 5 5 13 6 
4 12 11 6 5 7 13 1 6 
2 11 12 14 13 12 8 - - 
1 14 8 7 5 7 16 1 - - 4 
3 13 14 5 511 14 1 3 2 5 
3 9 9 13 15 15 8 
0 2 211 13 133 3 4 6 

Ti 
T2 
T3 
T4 
T5 
T6 
T7 
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C. LEAF DROP 

NIL 	FEW LEAVES DROPPED MAJORITY 
OF LEAVES VIN E3 
DROPPED 

Ti 	3 	3 	8 	10 	14 	13 	8 	1 	6 	6 

T2 4 9 6 6 	7 10 	13 	2 2 1 6 6 

T3 2 10 5 12 13 18 	10 	1 	1 

P4 1 8 8 7 10 	5 	16 	2 2 1 4 9 

T5 3 7 	5 6 15 14 6 3 2  5  6 

T6 3  10 	13 10 19 	8 	4 5 

T7 

	

	 10 7 	6 6 

D. NEW GROWTH 

NiL 	JUST STARTED 	ABUNDANT 	VINES DIED 

Ti 13 6 7 11 10 	9 	 2 2 	6- 

T216 	66 	6 	9 	9 	1 	3 	3 	1 
	

6 	6 

P3 8 	14 22 20 	2' 2 4 - 

T4 10 5 5 14 	14 	7 	- 	1 	3 	4 

T5 16 5 5 6 11 	9 	 3 3 2  5 

P6 10 	12 22 19, 	2 	2 5 

T7 13 13 16 	10 	5 	2 	1 	 - 	- 	6 	6 

The scorings on vines on sumptoms have indicated, that 
there is marked improvement in the recovery of vines from the 
various symptoms, especially yellowing of leaves and leaf 
drop. However, the vines have not recpvere from die back 
symptom and in putting forth new growth. a-he number of 
vines dead was nil in case of vines treated-with phorate 
(T3) and DNCP (T6). The maximum death of vines was uoticed 
in -treatment T4(thiodemeton) Solvirex applied vines. T1,T2, 
T5 and P7 (check) was equal in that respect. 
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P 	details and results of 1979  
xpt.4 

Experimental details. 

A field trial on standing pepper vines effected 
by slow wilt was conducted with the following treaty 
ments of chemicals. 

Ti = Eeneulfothion @ 3Kg. ai/ha.  
T2 = Aldioarb 
T3 = Phorate 
T4 = Carbofuran 
T5 = Check 

Lay out. H.B.D. One treatment was tried on 6 diseased 
standards (sub plots) Thirty such standards in a block 
form one replication. There were 4 replications con-
sisting a total of 120 standards for the experiment. 

Mt.'thod of application: 

Chemicals were applied in soil around each vine and 
worked into the soil. The dosage per vine was calculated 
considering the area of basins as one sq.m. Applica 
tion was made with on set of monsoon . (May 	June). 
Details of formulations used and the quantity. 

U 

Pensu.l t ophi on 
Al di car b 
iPhorate 
Carbofuran 

Observations: 
17 

Dasanit 5 g18 g/standard 
Temik 10 g9g 

- Thimet 10 G 	9 g 
- Furadan 3 G-30 g U 

1 .Nematode population in iOOml.soil and 1 g root 
before applying the nematicides. 

2.Nematode population in soil and root at inter-
vals of 90 days after application for one year, 

3-Scoring of vines were done on 
a).Liie back symptoms 
b)Pattern of yellowing 
c Leaf drop 
d. New growth development. 

-4 
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Results: The soil and root populations of nema-
todes in the experimental plots during the differ-
ent observation periods are presented in Table 24 
and 25. The scoring on the symptoms exhibited by 
the vines at the different observations periods 
are presented in Table 26 and 27. 

The nematode population so far recorded 
in soil and roots of the experimental vines at the 
different periods of observations show that there 
is considerable decrease in the nematode populat-
ion in soil and root compared to check plants, 
where the population was more or less steady or 
increased throighout the period. The reduction 
was more conspicuous immediately after the appli-
cation of nemaicides during the both years. 
However, the population increased during the 3rd 
and fourth observations of the first year, both in 
soil and root, -his may reveal that the efficacy 
of the neraaticicles in checking the nematode popula-
tions lasts only to about 90 days. 

The soiting on vines on the symptoms exhi-
bited by the vines at the different observations 
periods (Table 26 & 27) immediate that there is a 
trend of marked improvement in the recovery of 
vines from the disease infestation. Though there 
is not much improvements in putting forth new 
growth, the death of the whole vine could be reduced 
to nil in the treated vines, 

Table-2t. Nematode population in 100 ml. soil of pepper 
(Average of 4 replications). 

S 
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Table-24. Nematode population in 100 ml. soil of pepper 
(Average of 4 replications). 

Date, of 	31.5.79 	18.9.79 	20.12,79 15.3.80 30,5.80 22.9, 
observa-
tion 
bserva

tion 
Treat- 
Li e.-,- 

a
LICfl t 

R3 Ni 	RS iii 	BB Mi RS i'ii R$ Ml :II'- 

T

1 

	15.1 12.3 3.0 42 3,5 4.8 3.7 5.0 6.9 6.5 5.1 	' 
T2 	15.5 12.4 3.5 4.6 4.1 5.1 4.2 5.2 7.5 6.6 6.2 
T) 	25.5 18.5. 9.0 5,0 9.8 5,4 10.0 5.5 11.0 6.8 8.. 
T4 	20.2. 10.5 	6.0 2.2 6.9 2.8 7.0 3.0 9.3 5.9 8.1 ..D 
25 	7.5 7.0 7.5 6.9 6.5 6.3 5.0 6.5 6.5 6e9 7.3 7.2 

Table.25. Nematode population in 1.7 g root of pepper 
(Avorage of 4 replications) 

Ti 	14.5 15.3 2.8 4.8 31 	5.1 	3.5 5.5 8.5 9.8 5,3 8.3 
22 	18,5 19.5 3.9 4.6 4,2 5.1 	4.5  5,2  9,5  10 	9.8 8.9 
23 	21,3 18.8 5.8 4.8 4.1 	4.1 	6.5 4.2 10.9 9.3 9.3 8.5 
1211- 	15.3 14.9 2.0 2.6 2.3 2.9 2.5 3.0 6.5 8.5 5.3 7 ,9 

T5 	12.2 	6.9 12.0 	6.9 12.5 	7.2 1.5 	7.5 15.8 10.3 '17.1  1. 

-o554 



-
 5

2 

T 
 
2
6
 

1
8
.9

.7
9
 N

il
 

2
0
1
2
.7

9
 C

.L
ea

f 
d
ro

p
 F

eu
 l
ea

ve
S

 d
ro

p
p
ed

 	
M

a
jo

ri
ty

 o
f 

le
a
ve

s 
d
r0

0
0
p
ed

 	
V

in
e 

d
ea

d
 

1
5
.3

.8
Q

 	1
8
.9

.7
9
 	
2
O

.1
2
.7

9
H

5
.3

.8
0
 	1

8
.9

,7
9
 	
2
0
,,

1
2
.7

9
1
5
.3

.t
 	
1
8
.9

.7
9
 2

0
.1

2
 	

1
5
.3

 
79

 	
80

 

Ti
 

6 
4 

1 
3 

3 
3 

3 
2 

0 
0 

3 
3 

T2
 

2 
0 

4
.
 

1 
3 

3 
2 

1 
0 

0 
4 

0 

T3
 

4 
1 

7 
1 

2 
3 

2 
3 

0 
0 

4 
0 

T4
 

2 
0 

0 
2 

1 
0 

1 
2 

0 
0 

4 
0 

T 
o 

3 
4

-  
4 

4 
6 

1 
0 

5 
6 

D
.N

ew
 g

ro
w

th
 

Ti
 

3 

N
il
 1 

p
 

0 	
0
 

F
a
ir
 

)
 

2 
G

oo
d 1 

1 
V

in
e 

d
ea

d
 

0 	
3 

0 

T2
 

1 
3 

3 
3 

4 
2 

3 
3 

0 
4 

0 

T3
 

3 
0 

3 
4 

5 
5 

4 
0 

6 
0 

4 
0 

T4
 

0 
0 

o 
4 

4 
3 

0 
0 

0 
0 

4 
0 

T5
 

0 
0 

5 
5 

4 
6 

0 
0 

6 
0 

5 
6 



T
a
b
l
o
2
7
 	

o:
 

p
er

io
d
s 

d
u

ri
n

g.
 t

h
e 

se
co

n
d
 
y
e
a
r
.
 

A
D

ie
b
a
c
k
 

5
3
 

p
O
p
e
r
 
v
i
n
e
s
 
e
i
i
b
i
t
i
n
g
 
v
a
i
o
u
3
 
s
o
 ri

a
l 
sj

J
p
to

m
S

 a
t 
d
i
f
f
e
r
e
n
t
 
o
b
se

rv
a
ti

o
n

s 

--
--
--
--
--
--
--
--
 

S
E
V
E
R
E
 

3
0
5
8
0
 

2
2
9

-8
0
 

3
0
5
8
0
 

Ti
 

0
 

0
 

1 
T
2
 

1 
1 

2
 

T
3
 

4
 

2
 

T
4
 

0
 

0
 

1 
T5

 
0
 

0
 

5
 

TI
 

0
 

0
 

0
 

T
2
 

0
 

0
 

3
 

T
3
 

1 
0
 

3
 

T
4
 

0
 

1 
0
 

T
5
 

0
 

0
 

3
 

2
2
9
.
8
O
 

V
i
n
e
 
d
e
 

3
0
.
5
.
8
0
 

2
2
r
9
8
0
 

4
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

0
 

6
 

1 

3
 

0
 

0
 

0
 

0
 

4
 

0
 

0
 

2
 

0
 

0
 

4
 

6
 

1 

N
IL

 	
F

a
ir

ly
 p

re
se

n
t 2
2
9
-
8
0
 	

3
0
-
5
8
0
 

1 	
4 

2
 	

0
 

4
 

1 	
0
 

5
 	

0
 

B
.
 
Y
e
l
l
o
w
i
n
g
 
o
f
 
le

a
ve

s 

0
 	

3
 

3
 	

3
 

3
 	

4
 

0
 	

2
 

3
 	

4 



£
 

T
a
b

le
 2

7
 c

o
n

td
..

 
0
.L

ea
f 

d
ro

p
 

--
--

--
--

--
--

--
--

- 

N
il

, 	
F

ew
 l

ea
v

e 
d

ro
p

p
ed

 

3
0
5
8
0
 	

2
2
-9

8
0
 	

3
0
5
0
 	

2
2

-9
8

0
 

54
 M

a
jo

ri
ty

 o
f 

L
e
a
v

e
s 

d
ro

p
p

e
d

 	
V

in
e
 d

ie
d

 

3
0

5
.8

0
 	

2
2

9
8

0
 	

3
0

-5
-8

0
 	

2
2

=
9

8
0

 
T1

 
4 

4 	
3 

3 
0

.
 

0 
0 

0 
T2

 
Ic

 
4 	

3 
3 

0 
0 

0 
0 

T3
 

7 
7 	

3 
3 

o 
0 

0 
•

0 

T
4 

0 
0 	

0 
0 

0 
0 

0 
0 

T5
 

0.
 

0 	
4 

4 
1 

1 
6 

1 

D
.n

ew
 g

ro
w

t1
 

N
IL

 
FA

IR
 

GO
OD

 
V
in

e
 

d
ea

d
 

3
0

5
-8

0
 

2
2
9
-8

0
 

3
0

.5
-a

0
 

2
2
9
3
0
 

3
0
-5

8
0
 

2
2

-9
8

0
 

3
0
5
8
0
 

2
2

9
8

0
 

T
I 

0 
0 

3 
3 

1 
1 

0 
0 

T2
 

1 
1 

4 
3 

3 
3
 

0 
0 

T
3 

3 
3 

5 
3 

6.
 

6 
0 

0 

T
4 

o 
0 

3 
3 

0
 

5 
0 

0 

T
5 

5 
6 

6 
0 

6 
0 

6 
1 



55 

Conclusion.-

The 

oneLusion;

The nematode population could be checked for a period 
of 90 days after nematicidal application thereby reducing 
the infestation of nematodes on roots. The nematicide 
applied vines have shown general improvement and recovery 
from djeback and death of vines could be prevented. 

5. Control of root-knot nematode Meloidogyne incognita in 
brinjal by nursery treatment (1979 and 1981). 

Objections: To find out the officioncgf nursery treatment 
with nematicides in control of root-knot nematode, 
Neloidogne incognita in brinjal. 

erimental details and results of 1979.   

1 

Design 
Variety 
Replication 
Nursery bed Size 
Main field plot 

size  

R.B.D. 
Brinjal (Local) 

:4 
1 Sq.M. 

: 4 scj.m. 

Treatments: 

Ti - DBCP at 3 ml ai/sq.m. 
T2 Netham sodium at 15 ml/sq.m. 
T3 
T4 
T5 - Carbofuran at 
T6 
T7 
TB - ALdicarb no 
iio 
Til- Untreated 

The nursery beds were treated with DBC2 and metham 
sodium 15 days before sowing seeds. The other chemicals 
were applied uniformly on prepared beds and soil was 
raked up one day prior to sowing. The seedlings were 
u1Doted.and transplanted to the correspondii treatment 
in the main field at a spacing of 55 x 60 cm. The plants 
were maintained giving all the recommended practicies. 

Observations taken: 

1. Plant stand 1,2,3 and 4 weeks after generation. 
2.Numbr of leaves, height of seedling and gall index 

H R 

H 

H H 
20 ml/sq.m. 
2mt/sq.m. 
0.2 g/sq.m 
0.3 g/sq.m. 
0.4 g/sq.m, 
0.2 g/sq.m. 

8: 	i: 
(Check) 



-56- 

of transplated seedlings. 
3. Weight of 25 seedlings. 
4.Nematode populations in main field. 
5.$hoot weight, number of leaves, root weight and 
root-knot index at close of the xperiment. 

6. Yell d., 

The seeds were found to germinate on 4th day 
and almost 100 per cent germination was noted by the 
7th day. During the second, third and fourth week

p 
. 

stand of the sedlings was uniform in all the plots 
except in check plots. At transpiating time, aLl 
the seedlings except in check plots were free of 
root knots. The number of the leaves, height and 
weight of seedlings were found significantly super. 
br over the check. 
(Table 	28). 

In the mainfie.ld plants raised from seedlings 
treated with carbofurn at 0.4 g/sq.m. allpcarb at 
0.4/scj.m. and metham sodium at 25m1./sq.m. gave 
significantly superior results of characters studied 
(Table 29), The number of leaves are increased over 
check by 101.8 per cent in case of 	carbo±'u.ran 
0.4 g/sq.m., 69.3 per cent with adocarb 0.4 g/sq.m. 
and 68,5 per cent with medium sodium .25 mL.sci.m. 
There was an increase of 04 per cent shoot wei;h-b 
with carbofuran, 0.4 g/sq.m. 51.1 per cent with 
aldthcarb, 0.4 g/sq.m. and 47.8 per cent with metham 
.aodii 25ml/sq,m. over check. The root weight also 
significantly increased, by 43.8  per cent with carbo 
furan 0.4 g/sq.m., 40.4 per cent with aidicar'o 0.4 g/ 
sq,m, and 37.4 per cent with metham sodium 25 ml, 
sq.m. over the root weight of the check plants. 
Yield of fruits also increased in the raised from 
treated seedlings. The number of fruits and weight 
of fruits were increased by 84.0 per cent and 66.9 
per cent with aldicarb 0.4 g/sq.m. and 69.5 g/sq.m. and 
69.5 per ce±t and 68.7 per cent with metham sodium 
25 mlA Soil populáiOno plaiit arastic nernatodos 
including M.Incognta  was also found (Table 30) to be 
reduced by 20.2 per cent to 50.1 per cent in nematode 
treatment plants, over the check. 
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Thus root knot nematode frc;e seedlings of 
brinjal could be produced by nursery t:catmcflrb 3 
with cabofuran aldicarb, motham sodiurh and LBUP 
Maximum control of the roe-b knot nematode in the 
main field fith i:ncroased iold was obtained by 
nursery treatment with carbofuran .4 g/sq.m. 
followed by aid icarb 0.4 9/sc1 8m. and metham sodium 
25 ml/sq.re, 

Table 	28. Effect of Nursery treatment on binja.l 
seedlins(Avorae of 25 plants) 

ftreat No. of Leaves Height of seedlings Weight of 25 mont 11N0. % in Mean height 	incr 	sedlins 	
incr crease 	ease over Mean we . 

over, 	chock 
check. 	 8hJ. 

Ti 	4.61 	51.10 	5.3 	11.97 
P2 4.56 	49.50 5.48 	15.13 
P3 4.66 	52.80 5.37 	12,80 86.07 
14 4.71 	54.0 5.50 	15.50 86.20 
P5 4.6 	49.50 5.54 	16.40 86.30 
P6 4.68 	83.40 5.34 	12.20 85.20 
P7 4.55 	490 553 	16.20 87.07 
P8 	4.71 	54.40 	5.31 	11.60 	85.20 
P9 	4.59 	50.10 	5.50 	15.50 	86.15 	37.94 
PlO 4.69 	53.80 5.27 	10.70 	7.03 
P11 	3.05 	 475 	 68.43 

5 0.50 	 1.fl6 	 36.39 

	

86.90 	38.23 

	

85.14 	36.33 

37.87 

)

j-,-' u,) I 
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Experimental detai1and results of 1981:-

Design 

981:

Design 	Randomisoö. Blck Design 

Variety 	- Local. 

Plot size 	2.25 M x 2.5 II 
spacing 	45 cm x 60 cm 

Replication 	3 

Treatments 	- 10 

Treatments 

Ti 	Netam sodium 	4.86 mi/al/rn2  
T2 	 6.48 ml aim2  

T3 	 -11 .43 ml ai/h2  
T4 - Jldicarb 	0.2 g al/m2  

T5 	H 	-0.3 g al/r12  
T6 	0.4 g al/rn2  

T7 - Carbofuran 	0.2 g a/m 

T8 - 	H 	0.3 g al/m2  

T9 	 0.4 g ai/m2  

T10 Untreated 

Netham sodium was applied to the beds fifteen 
days before sowing. It was mixed with a little quan-
tity of water to ensure uniform sprinkling over the 
bed. -Tl-,iB treated beds were then flooded to a height 
of 5 cm. Just before sowing a light hoeing was given 
a facilitate the eacape of residual fumigent. The 
granular nernatodes namely carbofuran and aldicarb were 
apliod uniformly over the prepared beds on the day 
of sowing and lightly hoed In one month later the 
seedlings were uprooted and transplanted in the main-
field. 



Observations (10 plants selected at random) 

i.Soil population of nematodoat the time of sowing 

2.Plant stand at transplanting. 

3,Gali index. 

1infieid 

1 .soil Population in the field at transplanting. 

2,Plant height 

3.Root weight 

4,Numhor of leaves 

5 Yi old 

6.Galls. 

7.Noatode population in soil. 

Results are presented in Tables 31 and 32. 
The average weight of seedling showed an increase 
from 53 g to 104.13 g. as compared to 36.5 g in the 
untreated plot (Table 31). The treated seedling 
did not have any galls at the time  of planting. 
The number of galls in the untreated plot ranged 
from 720. In  the mainfiold the height of plants vared 

from 70.37 cm to 99.03 cm as against 68.8 cm in 
control. T2 (Metam sodium 	6.48 ml ai/m ) had the 
maximum height of plants. The number of leaves and 
root weight were heighest in T5. (Aldicarb0.3 g ai/r) 
T5 also had the maximum number of fruits (75.67 fruits 
when compared to 58 fruits in the untreated control. 
But the highest fruit weight was recorded from carbo 
furan treated plots (to) Tble 32). 
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ALL the chemicals at the various lovelsware 
significantly effective in reducing the number of 
galls and ematodo population in the soil. adicarb 
0.3 g ai/m (T5)  recorded the lowest number of galls i 
root and nematcde population in the soil. The 
number of galls and the nematode population were 
significantly reduced by 80-39Yo and 90,61%. The 
treatment T8 significantly reduced the numbers of 
gllls and nematode population by 76.20 and 03026,70. 
respectively (Table 	32). 

Among the treatments tried it is seen that 
aldicarh 0.3 ai/m2 is comparatively effective in 
controlling the nematode population in the soil 
and in roucing the number of galls. This treatment 
also exhibited an increase in the number of fruits. 

Tablo31 , Effect of nematicides at different levels on 
growth characterisbice of hrinjal(Ave:cage of 
3 replications). 

iJefl.b 	ght of 
25 so--d 
hugs in 
nursery 

in Right % in No. of 7inr Root we %in 
croase of 	crease leaves ease 	ight(g) cre 

plant 	 aso 
(cm) 

Ti 53 45,21 75.6 9.77 89.3 38.09 25.6. 20.75 
T2 69-33 8 .9 99.03 43.79 102.4 58.4 25.87 22002 
P3 41.83 14.60 80.17 16.26 6.17 33.25 26,5 25.0 
T4 91.2 149.86 70.37 2.18 76.63 18.49 22.5 6.13 
P5 104-13 185.29 85.50 24.15 114,53 77.09 30.57 44.19 
PG 91 149.32 81077 18.73 99.6 54.01 27.13 27.97 
P7 59 61064 77.80 12.97 76.4 18.14 25.97 22.5 
TO 123,5 238.36 82013 19.69 110,67 71.1) 25.10 18.39 
P9 69.7 90.96 70.83 2,85 114.2 76.59 26.17 23,44 
PlO 36,5 68.87 64.67 21.20 
CL NB NB NB 
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Concius ion: 

Aldicarb and carbofan (_P 0.3 	ai/u were effective 
in controlling the root-.knot nematode population in soil and 
increasing yield of brinjal. 

6.Ccn-brol of root-know nematodo Moidoyno incognita in 
brinjal with new chemicals (1980 and 1982) 

Q,ietive: To evaluate the efficiency of cone new chemicals 
in controlling tao rootknot aenatodo by nursery treatment. 

Eperimontal details and  rosults of 1900. 

Location: College of Agriculture, Vellayani. 

Variety: Local variety 

Experimental Design: Randomsed. Block design with 7 
troaisents replicated four times. 

Plot size 

Nursery 1 RI 2 

Main field. 2 x 3 N2  

Treatments: 

1 ,Netam sodium (Soil drench) 25 ml/5q.m. 
2.A.ldicarb G. 0.3% ai/sq.rn. 

henamiphos G. 0.3 g/sq.m. 
4.JDihytyiLaminosulfanyl Carbofuran EC 0.3iril/sq.m. 
5. 	 Gt 0.3 g/sq.m. 
60aytrolone G. 0.3 g/ sç.in. 
7,Untreated 

Methods: Drenched' the soil 15 days before sowing with 
metam sodium stagnate water in beds and added the fumigant 
and allowed to percolate, Granules were applied on the day of 

sowing. Dihytyl aminosulfanyl carbofuran B.C. was used as 
C', soil drench on the day of sowing, Procedure descriod 
for Metam sodium was followed. Sowed 2 gin, of seeds in lines, 
Transplanted the seedlings -to infested field. 

Observations: 

Nursery : Weight of 25 seedlings 

Plant stand at 79  14, 21 and 28th day after 
sowing. 

ilanifiold: Nematode population at transplanting 
Final gall index 
fieLd per plot 
Final nematode population in soil and roots. 
Other grorth paranetero(No.of loaves 
height, shoot weight, root weight etc.) 
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Results: Nursery: Plant stand was more or less uniform when 
observations were taken 7 days after sowing. But in the 
untreated,  plot the germination percelatage was more (90%) 
that in the treated ones (65% to 75%). 

In metam sodium treated nursery weight of seedling 
was highest (124)  and in untreated nursery it was only 60 
gas, Between treaLinen'ts there is significant difference. 

As regards the leaf production Dihuty laminosulfanyl 
carbofuran (EC) treated plants gave maxiuna number of 
leaves at 28 days. While at conclusion cytrolane C-
treated plants gave the best results. Maximum height was 
observed in Metam sodium treated plants in 28 DAIS the 
aldicarb treated plants at conclusion. But there is no signi-
ficant difference in leaf production and height of the 
plants, (Table 33). 

Dibutylaminousulf,inyl carhofuran treated planb 5 gave 
the maximum yocil (5.26 kg/plot) as against the untreated 
Plot (3.035 kg/plot), The preplating nematode popula 
lion in the main plot was more or loss uniform and there 
is no significant different cc between the plots. At 
the end of the experiment thO undroatedplot showed 
the maximum nurnbQr of nematodes (173/100 soil sample) 
rhile in treated plots the population was 54,75 in Phenamiplos C- (68.3% reduction) and 62,25 t64.05%) 
reduction) in Metam sodium treated plots and these two 
are on par. In root population also there is significant 
difference. I untreated plants the population was 
12,35 while in treated plants population ranged from 
37.15 to 277,8 (80.7% to 38,5% reduction), With respect 
to the total number of galls there is significant differ. 
once±hat is 74,33 in treated and minimum of 18.9 in 
adicarb treated plants.(Ta'ole 34). 
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E?cparimental 

Design 	Randomise-ii. Block Design 
Plot Size 	2.25 M x 2 5'M- 

Spacing 

M 

spacing 	45 cm x 60 cm 

Rcplication 4 

Treatments - 6 

Treatments  

Ti 	Aldicarb 	0.2 g/m2  
T2 Carbofuran - 0.2 ,/n2 

T3 	-uinalphos 002 

-Phorate 	- 02 

T5 	Dieulfoton- 0.2 g/ 2  

-Untreated. 

A field having more or less uniform population 
of rootknot nematode was selected and nursery bed 
prepared. The neaaticides wore apLied at the time 
of sowing and lightly hoed in. 	ftor one mo:t1 the 
seedling ore up-rooted and taansp:Lantud in the 
mainfiol ci. 

Olorvations 

1 .Nematode population in the soil 

2.2lant stand 	 If 

iia infield 

1-Initial nematoclo population. 

2.±la1,it stand 	1. .1-height of the plant. 

ii. No. of loaves. 

iii. Root weight. 
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3. 3. YieU 
4. Final nmatocio population in the soil 

5. Number of galls. 

Results arc presented in Tables 35 and 36. The 
height and number of Leaves of seedlings in the nursery 
did not show any significant difference due to the 
various nematicidal treatments. But there was an 
increase of 17.55% to 39.661/- "2 and 1.23 to 49.26%.in 
plant height and number of leaves (Table 35). At 
transplanting all the seedlings ezcspt those in check 
olots were free of root ha:LILS0 

In the manifield among the growth parameters 
observed only height showed significant incrrease over 
control. Maximum height was observed in TI (aldicarb 
0.2 g/m2). There was 50% increase, in height over 
control in their treatment. The other treatments were 
on par with control. Though not significnt there 
was. considerable increase in the number of leaves and 
root weight in the treated plots. Here also maximum 
increase was observed in aldicarb treatment.. The 
increase in number of leaves ranged from 30.38 to 
111.39% while increase in root weight ranged from 
0 to 47.84%. 

The treq.tment had a significant effect on the 
yield of the plants (Table 36). The increase in fmit 
weight ranged from 39.79% to 135.71%. As in the other 
cases aldicarb treatment gave the best result followed 
by T4(Phorate treatment Maximum number of fruits was 
produced in aldicarb treated plots (46.35 fruits as 
against 24.75 fruits in untreated control). Though 
the other treatments carbofuran quinalphoS and disul 
foton also increased the yield substantially they 
were on par with control. 

However with regard to the effectiveness of the 
namaticides in checking nematode infestation all the 
chemicals were found to he effective. The lowest number 
of galls and soil nematode population was recorded 
in aldicarb treated plots. The reduction of nematode 
pppulation in the oil ranged from 78.92% to 89.68%. 
Root gall reduction ranged from 80.17 to 87.85%(Tmblo 
36). 
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Thus application of chemicals. reduced nematode 
population increasing yield.. Aid barb followed by 
phorate gave the best result. 

Conclusion: Aidicarb, carbofuran, nd phorato © 
0.3 g ai/m2 reduced nonatod.e population in soil and 
significantly increased yield of brinjal. 

7. Control of rootknot nematodo M0ioidogyno inconjb 
• in brinjal by seed treatment with nematiciclos ar1 

fungicides in okra (1980 and 1982). 

O1pjye: To evaluate the efficacy of seed treatment 
'Tit}i neaattcidos and fungicides for the control of root 
knot aeaatode, on okra. 

Ex erime utal details and results of 1980. 

xprimentai Design. The experiment was taid Out in 
.ncoised. btoci design with 12 treat1entS repL1cated a 	in  
trice with a piot size ci 1 .8 x 4.8 1i (3 ridges of 
'.) la h pacud 50c,a. par). 

Variety 	Bhincii (local) 

2 

3. 
A '-r S 

Troaiaeent s: 

3 	ai w/w 

3% ai 	w 

3% ai 	T/a 

3(/- ai w/w 

3% ai w/w 

3% 	w 

+ Capcofo.l 0.25% w/w. 
+ Carbe.ra-azim `.2% w/w 
+ Thiram 0.2% w/w 
+ Captofol 0.25% w/w 

1 .11cioxycarh 

6 .11doxycarb 

Carbofuran 
fl 

U 

U 

U 7.  
I, 8.  

9. Cap tef ci 

1 0.Carbond-azirn 

11 .Thiram 

1 2.UnGreatod 

'I 

H 

0.25% 

0.2% 

0.2% 

0.2% 

ai 

ai 

ai 

ai 

+Cdrbondai.2% w/w 

+ Thiram 0.2% w/n 
w/w 

w/ w 

w/ w 

w/w 
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Methods:- Seeds were treated with Furadan F 
(Flowerable) fomuIatiCfl with talc; agdoxycarb was 
addrod to the wet seeds and shaken well in a c1oed 
container to give a thorough seed coating. In 
treatments combining nem 	ides and fungicideS, 
they were mixed and treated as described above. 
In treatment having fungicideS along the fungicides 
were addrd to slightly wet seeds and shaked well in 
a closed container. 
Observations recorded 
1 ,Pre sowing nematode population 
2Plant stand (height, No.of leaves at 7th,14th 

21st. and 28th clay aftersowing) 
3.Pre emergence damping off per centago (5th day) 

,,,,.post emergence damplind off per centage on 14th 
21st and 28th day. 

5.G-all indi-x 	4 weeks after sbwing. 

6all index final 
7.ield. 

D-rta presented tn Table 57 shown that the growth 
parameters lime h-gh-G 

of the plant is significantly 
duicrent in 21 DAS. Iaximum height (10.1% inrcase) 
was obtained in treatment having carboftafl treat 
ment followed by aldoxycarb (27.2% increase) and 

ed plants as observed at 28 the minimum in untreat  
DAS. Shoot weight end root weight were maximum in 
thiram alone treatment, with 1 8 .5% and 122,6% incras e 
repp octively. 

The pro-emergence damong off was not significantly 

different (Table -38). But significant difference was 
obtained in post emergence damping off at 14 DAS, 
Post emergence damping oof percentage was maximUja (30) 
in untreated plants and minimum (4) in aidoxycarh 
plus carhondazim treatment. Though not significant 
post euergoncy damping off per centage at 21 DAS was 
minimum in captofol along treatment. 



0 

The soil population (Table 39) of root-knot 
nematode at conclusion isTas significantly reduced 
over the check plants with carhofuran plus thira 
treatment having minimum (8.6%) reduction) folLowed 
by uldoxyoarb alone treatment (85.5%) reduction). 
The roit population 

of  rLe El Godes also was cigni 
ficantly less in all treatments over the thc1c. 
Aldoxycarb alone treatm-ent had nil and carbofuran 
plus thiram treatmont 2.0 per 5 g root, when it 
was 161.3 per 5 g root in check plants. In gall 
counts also there was sinificant difference The 
average numbers of root knots was 3.23 in check 
plants which ranged from 0.2 to 2.99 in the 
different treatments. Yield data show that maximum 
yield was obtained in treatment with aldoxycarl3 plus 
captofol with an increase of 64.7% over check followed 
by Carb ofuran alone treatment with 62.6% increase 

Experimental details and results of 1982.  

Exeerimental Design  

Design 	Ranc1.oraised Block Design 
Plot size 	2 M x 2 M 
Spacing 	50 cm x 50 cm 
Replication- 3 
Treatments 	9 

Treatments  

T1 	1dicarh cuff one 3% a.i. (w/w) 

T2 	Carbofuran 3%  
T3 - Thram 0.2% a.i (w/w) 

T4 	Carhendozin 0.2% a.i (w/) 

T5 	ldicarb sulf one 3% a.(w/w) plus Thiram 
0.2% ai(w/w) 

T6 	ldicarb sulfono 3% a.i. (w/w) plus 
Carhenclazila 0.2% a.i (w/w) 

T7 	Cabefuran 3% a.i(w/w) plus Thiri 0,2%a.i(w/w) 

T8 	Car1oofuran 3% a.i(w/w) plus Crbendazin 
0.2% a.i (w/w) 

T9 	Untreated. 
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The treatments were carried out as per the techni 
cal programme. 

Observation (10 plants/plots at random) 

1. Initial soil population of nematode 
2 Height of plant 
3. Number of leaves 
4. Weight of root 
5. Yield 
6. Final nematode population in the soil 
7 Number of gllS. 

•The sods germinated on the fourth day after sowing 
and there was 100% germination by the seventh day. No 
incidence of wilt WS observed in any plot. Plant stand 
at 	days after planting was uniform (Table 40) 

The effect of different neranticides and fungicides 
ad their combination was highly significant at harvest. 

ong the four chemicals and their combinations tasted, 
•est nrabor of root-knot was observed in T7 treatment 

(Oarbofuran 3% a.i (w/w) plus Thiram 0.2% a,± (w/w) 
Table 41) . The reduction in the number of galls varied 
from 65.36% to 91 .06%. kll the treatments significantly 
reduced the root galls compared to untreated control. 
The soil population of M,incognita was also significantly 
lower in the treated plots, all the treatments, being 
oqually effective. There was 66.75% to 79.95 reduction 
in the soil population of nematode. 

Significant increase in yield wna also noted in 
the treated plots (Table 41). The increase in number ancJ 
weight of fruits ranged from 20.23% to 54.59% and 25.2 
to 104.2%. This was closely followed by T5 where the 
number and weight of fruits were increased by 37.417o and 
70.91%. None of the plant characters studied showed any 
significant difference. However there was 7.96% to 25,24% 
increase in plant height and 29.05% to 451.27'/R,  increaSe in 
root weight. 

The results indicate that carbofuran and thixam 
treatment was effective in improving the plant stand and 
increasing the yield. 
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Nursery 

Main field 

Variety 

Treatment 

Nursery I 

81 

Conclusion g 	aldoxycar @ 3% ai/w) carbondazii 
(w/w), Captol 0.25% ai (w/w), Carbofuran 3 

ai(w/w) and Thir.am 0.2% ai(w/w) wero Effective ia 
improvinlo,  the plant standard incroasii; the- yiolc1. 
of okra, 

S. Intograted control of root-knot nematode, 
11 a1oidoye in oiia info eting brinjal (1 979 & 

0jetive- To st udy the effect of cultural 
operations and nematicinLes as nursery tratmcnt 
and as spot application in the controlof 
M.incnita in brinjal. 

quc,erimental 	he and rosult8 079. 

Bxperimert al design: 

Bod size 1M (nott) 4 replications 

: Randoraisod blocks replicated, 8 
treatuonts and four replications, 
plot size 16 m 

: Brinjal.(local) 

: Beds were treated with Methajo 
sodium (Vapam) at the rate of 
25 ml/sq.m. 

Ma infield: 

1 .Normal ploughtg (ia cm) + untreated seod.lins + 
treatment of Aldicarb ( + a + B) 

2.Deep ploughing (20cm) + untroatod,seodlings + Wi. 

treatment of Lldicarb ( B + C + 

3.Normal plughing + untreated seedlings + ildicarb 
(..+c+F) 

4.Deep ploughing + untreated seedlings + i1dicarb 
(B+X+F) 

5.Normal oloughing ± treated seedlings + no aldicarb 
(D+E) 



- 82 
S 

treated seedlings + no aldicarh 

+ treated seedlings 	atdicarb 

6.Deep ploughing + 
(A+D+B) 

7.Normal ploughing 
(.4.+D+F) 

8.Deep ploughing 
(B+DF) 

Normal ploughting + 10cm 

B - Deep ploughing = 20cm. 

C 	Untreated seedlings = No .nursery treatment. 

D Treated seedlings = Nursery bed treatment with 
metham sodium at 25 ml/sq..i. 

E No nematicide treatment. 

F L.idicarb treatment = at 1 kg ai/ha at the time 
transplanting (s; ot application) 

Methods: 

Nursery beds were prepard in r t-knp infested 
soil. 15 days after neatcide treatment seeds were 
sown in the bed. A red loon soil in which the 
previous crop was brinjal was selected as the main 
field. The soil was turned with a summutti for 
normal ploughing and with a digging fork for deep 
ploughing. The seedlings were transplanted 30 days 
after the sowing Spot application of aldicarb ws 
done on he day of planting. 

Observations: 

Nursery: 1. Weight of R5  seedlings per bed 
2. Plant stand (Height and number of leaves. 

Ham n field: 
1.Number of leaves of transplanting, 15 

days after planting. 

2.Height of plants transplanting 15 
days after replantin' 45 days after 
transplanting and at final harvest of 
the plants. 

+ treated seedling + aLdicarb 

I 



3 Root weight: 

4-Shoot weight: 

5 .Yielcl 

6.Numbor of root knots. 

7.Nematode population at transplanting, 15 days 
after planing and at final harvest of plants. 

The germination prcentago was Lesser in vapam 
treated nursery beds in untreated riursory hod. The 
weight of seedlings and plant stand was not Statis 
tically significant between the treated and untreated 
nursery beds (Table 42). 

Growth parameters like number of leaves and 
height showed no significant difference when observed 
15 and 45 days after planting. 1i final harvest of the 
PLants Normal ploughiig + treated seecflings + aldicarb 
(A-i-D+E) have a significantly higher number of leaves 
followed by T8, With regard to the root weight and 
shoot weight, there was not significant difference 
between the treatments, However, (T8) deep ploughin;; 
+ treated seedlinp, + aldicarb (B+D+F) gave the higI.est 
root and shoot weight (16.69 g and 136.5 Kg) (Tabi 

The treatments did not influence the yeidl sig-
nificantly. H0wevor 9  the highest yield was obtained 
in T7 normal ploughing + treated seedling + aldicarb 
(+D+F) (13.63 Kg/plot) closecily followed by deep 
ploug ing + treated seedling + no aldicarb (13.3 kg/c 

(Table 42), 

The soil nematode population at transplanting, 
15 days after planting and at final harvest were not 
statistically significant, Howoer, T 6, deep ploughi-ng 
+ treated seedling + no aldicarb (B+D+F) reduced the 
soil population by 74-%  over the check. The root 
knot nematode population in foot was significantly 
lower in T8, deep ploughing + treated Seedling aldi 
carb (B+D+F). Jaong the various treatment, this T89 
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treatment was found o have the minimum number of 
galls (Table 43). This indicated that deep plough-
ing Odecreases the ne:atode population prior to 
transplanting and then the seedling raised from 
nematicide treated 4ursery were transplanted, there 
is less chmce of increase of nematodes. It may not 
be noted from the tables that in T8, the shoot weight 
and root weight were increased and the root popula 
tion and root knot counts were the least. The 
yield also in this treatment, though not maximum, 
was 1igher than the check. Considering these, a 
combination of deep digging, nursery treatment with 
nematicide and spot application of aldicarb at 
planting time3 may thnprov.o the growth of brinjal 
plants in the main field, reducing the nematode 
Population and increasing the yield. 

Experimental details and results of_1981 

Design - Split plot 

Plot size -2.25M x 2.5 i"I 
spacing 	45 em x 60 cm. 
Replications 3 

Treatments 

Main treatments .1 .Normal ploughing ypto a depth 
of 10 cm (N) 

II,Deep oloughing upto a depth of 

20 cm(A) 

Sub-treatments- 	1. Healthy seodiings. 

2. Affected seedlings. 

i.Spot application of aldicarb at 
1 kg ai/ha. 

ii.No menaticidal application to the 
transplanted crop. 

Seedlings were raised in metam sodium fthigated and non 
fumigated plots. The beds were fumigated2fifteen days 
bfore sowing with metal sodium @ 30 mX/m 
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Observations  

1 .Initial nematode population. 
2,Piant stand 15 days after transplanting 
j,P.Iant stand 45 clays after transplanting. 
4.Heighb of plant. 
5.11o. of leaves, 
6.Root weight. 
7 Yield. 
8.I\To. of galls. 
9.Nematode Population in the soil. 

Frem the observations recorded and analysed in 
it is SOon that only the major treatments are signi-
ficant for Some of the characrors. Minor treatments 

nor major x minor treatments showed any significant 
djfferdncos. 

Plant stand s  fifteen days after transplanting 
form 'Table 44). No  significant difference was 
bseed in t rv 	he height and number of leaves of the 

olants, Forty five days after transplanting thou 
the plant height was uniform, the number of leaves 
produced showed significant diffronces, Here the 
major treatments were found to have some in±'lucnce. 
The number of leaves produced was maximum in normally 
ploughed filed (13.81 leaves as against 11.99loavos 
in deeply ploughed field). Height pf lants t 
harvest were also found to be significantly infiuence 
by the type of ploughiñg' Deep ploughing resuted 
in an increase in the height (83.85 cms as against 
74.71cm. in normally ploughed field). Minor treat-
ments did not have any significant incluenco on th 
height of plants. However spot application of aldi 
carb resulted in an increase in height (83.46 cm 
and 80.27) cm. Root weight and number of leaves did 
not show any significant difference. In the case 
Of root weight too spot application of aldicarb showed 
an increase in weight (19.95 g and 19.10 g). 
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Yield was significantly influenced by deep 
ploughing of the field. Both the number and 
weight of fruits showed a significant increase over 
the plants in the normally ploughed fiold(Tablo 45). 
ThQ number of fruits increased by 44.44%  and th3 
weight bf fruits by 43.95%. 

The treatments did not have any significant 
effect on the soil pOontetiOLa of .inconitc and 
gall production on roots. Deep ploughing of the 
field resulted in 6,79% reduction of the nqraatodc' 
population in the soil. 	nw 

Conclusion:- Norma' ploughing followed by spot 
application of aldicaib © 1 idgai/ha and deep 
ploughing increased the yield of brinjal and reduced 
the ro-trknot nematode population in soil. 

9. Demonstration of nursery soil trbatmont and 
main field treatment with carbofuran for the control 
of rice--root nematode..  Hirehmeianio.l.la  oryzac. 
(1981 and 1983). 
0bjectuve 	To find out t-he effect of nersery 
soil tratoent and main field treatment with carbo 
furan in controlling rice root nematode, H.or,yzau. 

Bxerjmental details and results of 1981 

Design RED 
Plot Size 	4 M x 4 M (16 sqm) 
Spacin. 	20 cm x 15 cm 

Replication - 7 

Treatments - 3 
Treatments  

Untreated control. 

T2 - Planting seedlings raised from nursery treated. 

T3 	T2 followed by post planting soil application of 
carbofuian at 7 and 50 days after planting. 
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Nursery was raised in soil treated with Car10 
furan granules at the rate o±' 1 kg ai  /ha  . i1 fiola 
with fairly high population of I .o zo in the 
soil (60 ti 129/100 ml soil) was selected and the 
seedlings transplanted. Carbofuran was applied 7 
and 50 days after planting. 

Observations 

Nursery. 

1 .Nmatode population in the nursery. 

2.1ant stand in the nurseiy. 

'Iainf isid 

3.iloight of plants. 

4.Number of production tillers- 

5 

illers. 

5.Number of nonproductive tillers. 

6.Weight of root 

7.Weight of panicle 

8.Yieid./plot 

9.Soil and root population of H.oryzae  

The results are preeented in Table 46, 47 and 48. 

The observations recorded in the nursery (Table 46) 
that nursery treatment with carbofuran checked the 
infestation stage. While the root population of 
jj.q?;y'zae in 10 rout was 05.3 in unteatod plots it 
was only 26 in the treated plots. This reduction in 
nematode population resulted in 22.1% increase in 
the weight of a seedlings and 7,4% increase in the 
height of seedlings. 
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Mainfielta observations (Table 47) indicated 
that both the nursery soil treatment and mainfi old 
treatment with Carbof'uan were equally offoctive 
in roducing the infoctiom by the n-ematode rosulting 
in a sigaificant incrase in yield. 	Root and soil 
population of H,oryao wore reducod was upto 50 
in the root population ond 54.6% in the soil 
population willie pOpULOGlOfl in T4 the sup 	ion. was 
50.38% in the root and 59.76, in soil. 

Plant characters life Height of the plant, ancL 
root weight did not show any significant difference. 
fiOwever, there was 1.6b to 5.04% and 11.13% to 13,71% 
increase respectively in these characters over 
control (Tab:Lo 48) 

The number of productive tillers and panicie 
weight showed a significant increase. The number 
of, productive. tiLiers increased by 22.8% in T2 and. 
Ti. 7%  in T3-(Table 48) Yield of grains (Table 47) 
was significantly more in the treated plots with 

T2 giving 407 kg/plot. nd T3 3.86 kg plot. 
The increase in yield.was to the extent of 

23.71% and 13.35% over control. Statistically both 
those treatments were on par. The dry grain weight 
and straw weight of the treated plants did. not 
differ significantly from the control plots (Table 47) 
Nevorthiese there was an increase of 31.84% to 35.75 
and. 0 to 9.14%  in those charactors over control. 
Chaff production (Table 47)  was more in the untreatc 
plots while it was 10.6Y> to 14.891S less ±n the 
treated plots. 

Thu a atm presented 1naicae that addition of 
carboiuran in he uainf'ielci after nursery tr-"-.tmeitb  
with carbofuran does not have any added benefit. 
Treatment of the nursery along provides sufficient 
protection to drop Ircie nenatose iniostation. 
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Expnnta1cfls 	. 	1983 

Design 	: RBD 	 Roplication: 8 

Plot size: 2 x 2 ru 	'Tr oatraonts: 4 

Spacing : 20 cm x 15  cm. 

Treatrionts: 

1 .Nurscry untreated (Untreated control) 
2.P.Lantin3 seedlings raised from nursery treated 

with carhofuran granules (1) 1 kg a.i./ha. 

3..L.s Ti followe by post planting soil application 
of carbofus2an at 50  days after planting @ 1 Kg/..i./ha. 
carhefuran at 5Q days after planting @ 1 kg/mi/ha. 

4 .s 2 followed by poet olantin soil mpplicatioia 
of carbofaran t 50 days after planting @ 1 kg. 

Qbsorvations: 	In the main field Lol .t.owing obser 
vat ions were taken; 

i.Hoight of plants. 
2.1'Jumbor of productive and nonproductive tillers. 
3.oigh of root 
4.Soil & root population of H.oryzau. 

5.Weight of paniclo. 
6.YielcI per plot. 

The results are presented in Table 49 and 50. 
TIi.o nursery treatment with carbofuran alone (T2) 
and nursery treatment wit".) carbofuran followed by 
soil application of carhofuran 50 DLT (T4)  were 
equally effective in reducing the infection, by the 
rice root nematode, resulting in a significant 
yield increase. 

¼) 



The height of plant stiow:d a significant 
increase of 3.27 to 7.23/-,  in tho different treat 
me ate. Treat T4 g v thj .a:xiaum height of ('-0.13     
C-1.1 as against 84.05 ca in the control plots. 
Though there was no significant difference in the 
root weight, plants in the troatnt T4 had a 
higher root weight. The. number of prodikctivo till- 
ers and panicle weight also showed a significant 
increase. The nur..ibor of fl(UOt1VC tillers increased 

	

by 7.41%, 6.24% and 21.33% in T2, 	nh T4 	3pct 
ively, while the paniclo weight increased by 1 4. 70% 
in T2,2.52% in T3 and 32.93% in T4. 

The various treatments resuoted in a significant 
°incaoase in the yield of grains per plot. The 
increase ranged from 1 .96 to 28.76%, wet weight, with 
T4 showing the highest yield. This was closely 
followed by T2 where the yield increase was to the 
extent of 1,1.99%. Straw yield did not show any 
significant difference. 

Root and soil population of the nematode was 
significantly reduced by the treatments. There 
was 61.62% to 79.56% reduction in the root populatiOil 
of rice root nematode anal 62.88% to 76.25% in the 
soil population. In both cases the maximum suppression 
was soon in the trcatun' P4. 

Conclusion: The nursery treatment with carbo:furan 
kg C-Afh77 followed by soil application of carho 

furan, 1 kg ai/ha. 50 DiT, was effective in reducing 
rice-root nematode infection on rice and incroasin' 
yield. 

10. Effect of nitrogen source in the managoment of rico 
root nematode, 1Urschmann 	or 	on rice (1932). 

Objective Exoorimental details  and conclusion. 

To test the offoctivoness of mDi.l application 
of organic and inoranic fertilizers on the root 
nountodo in rice soils. 

Experiaontal detail 

Dsign 	 R.B.D. 



-
9
8
 

T
ab

le
-

4.
 

Jj
JL

LL
O

 	
n

u
rs

e
ry

 &
 n

a
in

fi
e
lc

t 
tr

e
a
tr

n
n

 o
n

 g
ro

w
th

 c
h

a
ra

c
te

rs
 o

ri
c
e
 

1
E
&

 
o
f
 
8

re
1
iC

a
ti

on
S1

). 

T
r
e
a
t
-
 

ra
en
t 

Ne
j,

-~
ht
 

of
 

p
l
a
n
t
 

(
c
m
)
 

P
e
r
c
c
m
t
 
A
0
0
t
 	

P
e
r
c
e
n
t
 

w
e
i
g
h
t
 
i
n
 	

- 

c
r
e
a
s
e
 	
(
g
)
 	

c
r
e
a
s
e
 

N
O
.
 	
O
f
 

p
r
o
d
u
 

o
t
i
v
e
 

t
i
l
l
e
r
s
 

P
e
r
c
e
n
t
 

i
n
c
r
e
a
s
e
 

No
. 
of
 

U
n
p
r
o
 

d
u
c
t
i
v
e
 

t
i
l
l
e
r
s
 

P
re

se
n

t 
d
e
c
r
e
a
s
e
 --

--
--

--
--

--
--

--
--

--
--

--
 

w
e
i
g
h
t
 

(
g
)
 

i
n
c
r
e
a
s
e
 

Ti
 

8
4
.
0
5
 

1
9
.
0
4
 

3 
2.

75
 

7
.
5
5
 

12
 

8
7
.6

8
 

4
.
3
2
 

2
2
.
1
 

1
7
.
1
7
 

5.
51
 

7.
41

 
2
.
6
6
 

8
.
6
6
 

1
4
.7

0
 

T3
 

8
6
.
8
0
 

3
.
2
7
 

2
0
.
5
0
 

7
.
6
7
 

5.
45

 
6

.2
4

 
2
.
5
8
 

6
.1

8
 

7
.
74

 
2
.
5
2
 

T
4
 

9
0
.
1
3
 

7
.
2
3
 

2
2
.
8
 

19
.8
5 

6
.
2
5
 

2
1
.
8
3
 

2
.
6
8
 

2
-5
5
 

1
0
.
0
4
 

3
2
.
9
8
 

C
D
 

5.
21
 

-
 

0
.2

6
6
 

1 
.3

84
 



T
re

a
t-

 
m

on
t 

T
O

f
c
 

H
oi

gh
t 

in
- 

cr
ea

se
 

n
u

S
 0

1
y 

an
 

d
ç
 	

ri
ce

 a
n

d
 

% 
in

- 	
R

oo
t 	

% 
d
e
. 	

S
o
il
 

cr
ea

se
 	

cr
ea

se
 

1
ti

o
fl
 	

t
io

n
 

in
 	

in
 

1
0
 g

. 	
1
0
0
g.

 

% 
d
rc

r 
ea

se
 

D
ry

 	
% 

in
cr

ea
se

 
w

t 

C
h

af
f 

wh
 

(
)
 

in
- 

cr
ea

se
 

S
tr

aw
 

w
t.

 
(k

g
) 

a
t (w
t i 

TI
 

1.
01

5 
0.

83
0 

89
.7

5 
4,

27
5 

- 	
10

5 
10

0 31
.1

3 
62

.8
8 

T2
 

1.
16

7 
1

.9
9

 
0.

97
1 

16
.9

0 
84

.0
 

6.
41

 
4.

03
1 

26
.7

 
74

.5
7 

61
.6

2 
2

.5
 

3.
51

 
T3

 
1C

)5
 

21
.9

6 
0.

86
 

L.
27

 
74

.7
5 

t6
.7

1 
3.

85
0 

- 	
40

.3
 

23
.7

5 
76

.2
5 

1.
30

7 
28

.7
6 

1.
12

7 
5.

77
 

76
.0

 
15

.3
2 

3.
89

4 
- 	

21
.4

6 
79

.5
6 

1.
47

3 
CD

 
0e

19
7 

0.
19

8 
- 

- 
- 	

23
97

8 



- 100 - 

Plot size 	2Hx2I 
Ro.lication - 4 
Treatments 	4 

Tr o atients 

21 	Untreatocl control or nativo soil fortuity 

T2 	Ipplication of N2 to soil at 60 kg/ha in th 
form of mmonium sulphate at planting. 

Ipplicatiou of N2 to soil at 60 kg/ha in the 
form of Calcium ammoniurn nitrate at planting. 

1pplication of water hya with to givo 60 kg/I2/ 
ha at planting. 

O3U 

1. Pr.---planting nematode population 
2 • Ho ight of the plant 
3. Weight of the roots 
4. Hum' or of productive tillers. 
5. humber of .nonproductivo tillers 
6. Yield. 
7. hematode population in soil and root 50 days after 

planting and at harvest. 

Results are presented in Table 51 and 52. The 
biometric observations like height of the plant and root 
weight though not statiticoJJysignificalit showed an 
jnci?oaso over control (Table 51). Y,,ll treatments 
increased the plant height from 5.5% to 1242%. T3 
(N2 applied as Calcium amooniun nitrate) giving the 
maximum increase of 12.42%. T2(N2 applied as L/S)gavo 
the highest root woiht (62.25 g) as against 46.5 g 
in control. There was a significant increase of 6.06% 
to 26.26% in the production of productive tillers in 
T2 and T4. T2 give the maximum number of productive 
tillers (31.25 as against 24.75 in control). 

Yield of grains in the troatod plots did not vary 
sigaificantly from that of the control plots (Table 52). 
Rowovor all three treatments gave a substantial 
increase in the yield. The maximum yield was seen 
in T2 which gave 31.02% increase in yio]c1L. The other 
troaaecnGs T3 and L4 gave 36.36 and 63 , 64% increase in 
yield rese 	 gn octivoty. There was a siificant increase of 

T3 

JAr  



101 

30.46% to 138.46,  in straw weight. Wilo different 
treatments gave 0.9 kg to 1.55 kg o1 straw there was 
only 065 kg of straw in the co.Latcoliob. 

Nematode population in the soil (Table 52) 50 
days after transplanting Jci not show Sidflificaflt 
difforence.Novortheloss in T2 and T4 there was a 
reduction of 30.46% to 34./v in the population. Root 
population of H.orzac shwod a significant reduction 
bf 56.91% in 112 50 days after transplanting. Thu 
population dato at haost was also not significant. 
There was 13.79  to 1.27% reduction in the soil 
population of the nematode in all the treated plots. 

It may be seen from Table 52 that soil population 
of iLorjjzae at 50 days after transplanting and Et 
harvest reduced to an extent of 30.46% and 13.79% in 
plots applied with water hyacinth with an increase of 
80% in dry grain yield. 

113 ONCLUSI  Oh:  

The date indicate that application of water 
might reduce rice root nomatode population, increasing 
yield of ric, 

J) fi 
\ •;',4;' 

2oS5+ 



H
e
ig

h
t 

o
f 

P
e
rc

e
n

 N
o
. 

o
f 

ta
ge

 	
p
ro

d
u

 
(
c
m
)
 	

i
n
c
r
e
a
s
e
 
c
t
i
v
e
 

t
i
l
l
e
r
s
 

T
ro

at
 	

- 
a
en

ts
 

D
tã

fl
tj

 

T
a
b
L
3
-5

l.
 

E
ff

e
c
t 

of
 

jf
fe

n
t 

s
o
u

re
O

S
 o

f 
n

 	
og

on
 O

fl
 
g
ro

w
th

 c
h

o
ra

c
te

ri
s
ti

c
S

 o
f 

ri
c
e
 b

y
 

c
o
n

tr
o
ll
in

g
 r

ic
e
 r

o
o
t 

re
L
a
G

O
C
L
O

. 	
0
 

P
-
 

ta
g 

e 
i
n
c
r
e
a
-

s
e
 

n
c
r
c
a

s
e
 
0
2
 

N
o
. 
o
f 	

P
or

ce
n

 	
R
o
o
t
 
w
e
i
g
h
t
 	

Pe
rc

on
--

 
a
o
n

p
ro

 
t
a
g
s
 	

t
a
g
e
 

c
iu

c
ti

v
o
 i
n

c
re

a
- 	

jn
re

a
S

o
. 

t
ie

r
s
 	

S
c
 

or
 

m
 T2

 

T3
 

T4
 

CD
 

67
.6

3 

7
3
.3

8
 

76
.0

3 

71
.3

5 

11
$ 

S
.
.
 

8
.5

0
 

1
2
.4

2  ITh
 

7
 5

 

24
-7

5 25
 

23
.2

5 

2
6
.2

6
 

5.
59

5 

ci
 o

cr
 o

 t 
so

 

26
.2

6 

6
.0

6
 

13
.7

5 

2
2
.0

0
 

1
2
.2

5
 

1
5
.5

 

M
S 

d
ec

re
a
se

 

5
•
•
 

+6
0 10
 . 

9 C
', 

±1
2
.7

3
 

•1-
 	

• 

62
.2

5 

40
 • 

75
 

A 
•

R
 

L 	
- 	

t
-
' 

-J NS
 

e
 
•
S
 

33
.7

8 

4
.8

4
 

1
7
.2

0
 



in
c
re

a
s
e

 S
o

il 
	

7)
 

in
cr

a(
-.S

e 
p

p
in

.5
0

 
D 

LT
 

1 
51

 
(1

1
.8

2
) 

	

13
8.

46
 	

99
 	

-3
4

.4
4

 
(9

.7
5

) 

	

38
.4

6 	
17

6.
5 	

18
.8

7 
(1

2
.0

4
) 

	

6
7

.6
9

 1
0

5
 	

-3
0

-4
- 

(9
-3

1
) 

S
t r

aw
 

a
o
o
t
 
i
n
 

p
p

m
. 
c
r
e
a
s
e
 

5
0
 
D
T
 

0.
65

 

1.
55

 

0
.9

 

1 
.0

9 

0
.3

2
 

18
5.

25
 

(1
- 3

.1
5

) 
8U
.3

.2
5

 -
 5

6
.9

1
 

(r
L

7
3

) 
20

3-
05

 
(1

3
.9

6
) 

4
9

3
.7

5
 1

6
5

.1
0  

(2
0

.3
1

) 

-1
03

 

5
2

. 
3

ff
o

c
b

 	
ff
ro

ll
G

 s
c
ir

c
e

O
 o

f 
n

it
rO

L
O

fl
 o

n
 	

n
c:

a
:O

U
O

 
p
o
3
u
la

iO
1
1
 

T
ro

t 
n 

oi
it 

Ti
 

G
-r

ai
n 

yi
e

.lc
 	

p
a

r 
p

to
t 

JO
G

 W
t.
 	

G
 in

 	
D

ry
 w

t
.
 

cr
ea

S
e 	

ga
s)

 

27
5 	

15
6,

25
 

i
n
-
 

n.
-.

c
r
e
a
s
e
 

c
r
e
a
s
e
 

T2
 

50
0 

31
.8

2 
34

1.
25

 
11

8.
4 

T3
 

37
5 

36
.3

5 
25

1.
65

 
43

.0
 

T4
 

45
0 

63
.6

4 
26

1.
25

 
00

.0
 

CD
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

- 	
- 

3
0

1
.L

o
jD

lfl
 	

SO
 	

pJ
- 

, 
in

c
r-

S
fl
 

, 	
• 	

a
t 
h

_
V

- 
S

 C
 

i
n
c
r
e
a
s
e
 

 

34
1(

28
.4

9)
 

74
1.

05
(

26
.3

7
) 

57
9(

25
.8

2
) 

72
5(

26
.5

4)
 

2
0

5
.2

5
(1

4
.0

9
) 

	

1
5

.0
4

 1
9

6
 (

1
3

.6
2

) 	
4

.0
4

 

	

3
1

.2
7

 1
8

3
 (

1
0

.3
1

) 	
49

.5
7 

-1
5

.7
9

 2
9

5
,2

5
(1

5
.4

5
) 	

+4
4.

55
- 



Ip 

11.Evaluation of yield losses due to cystuematode 
Jeterodera oryzicoia on rice (1981 and 1983). 
0bjective Experimental details and results: 1901, 

To evalute the extent of damago caused by J. 

Experimental details:(1981 and 1983) 
Desi~n Randomised Block Desi<n 
Plot size 	4 M x 4 .I 
Replication 5 
Spacing, 	15 cm x 20 cms. 

Treatments 4 

Treatments 

Ti 	Uninoculated or native population of nema- 
tode (as estimated on the basis of the 
number of infective isval in 500 g soil) 
at planting time. 

T2 - Five fold increase in the inoculum level 
by augmenting the nematode inoculam level. 

T3 	Ten fold increase in inoculam level. 

T4 as in Ti but application of carbofuran 
granules at the rate of 1 kg ai/ha at 7 
and 50 days after planting. 

Rice root bite, the nematode population of' 
which previously was incorporated in appropriate 
uthitities prior to planting. 

Ohs ervctons 

1.Pre planting nematode population 

2.No. of productive tillers. 
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3. .LO. of nono..:ocuctive tillers 
4. Weight of root 
5. Joiht of oan.icle 
6. Yield 
7. Soil and root population of H.orjzicIiola 

Hesults of 1 081 

Results are prasoated in Table 53 and  54 
ariCL he results indicate that infection by 
"T 	'TcCLVL boly 1nLuonce 2Umnr :ouh and. 
yield. 

There wao a reduction of 3.08% in the root 
weight in the 2Lot with tenfold increase in 
inoculum Level. (Table 53)  In carbofuran reacted 
plot (T4) the root weight increased b2r 38.59%. 
The panicle weight showd significant difference 
(ta:ce 53).  In P3 and T2 the paniele weight 
rouced by 16 .962 and 1 4.03. in P4 there was 
20.44e increase in the panicle woight. The 

cantage reduction of p:coduotive tillers in P3 
j4 £)t, 	 j 	4 	wag 	tnerease of 

18.43%. 

With respct to yield P4 was superior to cALL 
other trantents with an increase of 43.01% 
(Table 53). In T2 and P3 the reduction in yield 
was 7.53 and I .08, 	t harvest nematode population 
in soil and the cyst count on roots showed 
significant aifference (Table 54)0 The minimum 
number of nematodes (6/1 00 al) was obtained in T4 
treatment ann maximum inT3 (133.16/1 00 ml). The 
decrease in neinatoce population was observed to be 
39.50%. Maximum number of cyst was obtain&d in P3 
(20.8) followed by T2 (18.8) and minimum in P3 
(1.6). Tile reduction in T4 was 86.89%. 

There was a negative correlation of 0370 
between the soil population of H.ozicoLa and 
averae yield per plot and significant negative 
correlation of 0.464,  between the number of cysts 
in the,  root and average yield per olant. 
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i-  .eaivjte 	:ee mired in TabiLo 55 and. 56. 
The resulte tn icato hat h.orvzicola hs a 
Si.;flh11Oaflt inftunce in .110 :,:Lowth and yield of 
rice. 

Flrnt hoiI.it showod .eidnificant difference. 
With increse in the nematocte population hi-,re 
was a sifnificant rePuebion in the plant he:Ldht 
(1 7, 1 5/- in T3, 14 -  75% in T2 and 14 . 4. 73% in Ti) 
iiLarly there was 18),.09>O'reLuction in the 
uu.or of productive tillers in T316.30% in T2 
and., 15.61%  in Ti). There was no si'nificant 
re(uction in root weight due neiTartode infection. 

There was a definite decrease in yield of 
drains in the nematode iafostd plots. The yield 
reductions randed from plots inoculated with ten 
fold increase in inoculum level. There was also 

C) 	 -D icaut inc::o. so in cmaff weight compered to 
treatment T4 and the ij:1c.L.ease ran';od from 7.01 to 
41 .32%. The straw cidht in the nematode infoted 
pJ.ots also showed significant reductions and 
it rngod from 12.26 to 23.17%. 

]5 nematode population in soil anct cyst 
count in roots sowed significant ciiference. 
The maximum flu ser of nema cio tos in soil 	n wa seen 
in treatment 13 (110.57 pu100 g soil). Cyst 
population was also arimum in T3 plots. 

CoL-iclusion: 

IfeSbton of rice by cyst nomatodo, 
GiOC era OrTZLGoLa C ucee the yi3ld from 

1.97 to 26.39s, 

12. Nenaticidal trial for th control of cyst 
neaL odo, re,tero3cr orjzicots on rice (1932). 

Obfiv e 

To determine the efficacy of the chemicals 
tested. in checking the population of cyst 
mci 1atod.e. 

T.. 
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rtiie ntal d  e tails 

Design 	111fld.o111Sed .3took Jesign 
Plot size 	4  N x 4  Ii 
pacthg 	15 c x 20 ca 

Replication 5 
r)dtusflts 	4 

Tae atinents 

Control (.;ntreated) 
T2. 	pplicatioa of carbofuran at 1 kg ai/ha 

ipoliction of aldicarb at 1 kg al/ha 
T4 	plicatio.a of phorato at 1 kg al/ha 

The trial was laid out in a field where the 
initial neujatocie opulation in soil ranged. between 
96123 larva0/100 	soil. Pemticiaes were 

iL led 7  mc 50 da, e after planting. 

Obsocvmt,ions  (10 plcnbs. coiLocted at random) 

1 . -1oight of the sLant 
2. Nwaaer of o:ouctive tillers 
3. ..uciber of not ;cociuctivo tillers 
4. Jignt of root 
5. Pnicle weight 
6. Yield 
7. Nematode population in soil and number of cysts 

in the root, 

Results 

Results are prosented in Table 57 and 58. 
The tretmonts resulted. in a significant reduction 
of the nematode population both in soil and 
root (Table 57). The number of cysts present in 
25 g root was only 13.4, 9.4 and  13.2 respectively 
in Carbofuran, aldicarb and phorate treated plots 
compared to 22.6 csts in the untreated plots. 
$ou LOPUL  tion of Ucr or oryzicola was 
sigaificantly low in the treated plots the 
reduction ranging from 56.29 to 72.24%. 

'V 
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This s ignificnt ruc tion in nei;a:bod a 
popULlation evidently resulted in a co.nspicOuS 
in;rease in yield no. :rowth of plant (Table 57 
and 50. Flnt beidht was ore or loss uniformly 
increased in the dif±'eient treatments. (95.72 
cm/7-31%) in caofuran roatment, 94.6 cm/6 . 05% 
in aiciicarh tre ;ient ann 94.24 cm/5.65 	n 
p horats tretuent) iot we .iTt dL5 o showed a 
Significa:t incre1Oe, ho increase being 23 .01, 
4413% and 18.23% in carbofuran aidicarb and 
phorate treatment ree;c ctivoiy. Inorase in 
brain yield (Ta6te 575 ior plant ranged from 18.09 
to 32.14 pr Coat. In ho css of productive 
uiitcrs b or 1i awwas no sini1ican iacro ace 
on thE tro):hjents prooncod 13.56%  to 16.71 increase 
in the number of productive tilie;s, (Table 58). 

The low levels of the nematode population 
brauht about by the chemical troatoient had a 
resultant effect on yield. The increase in yield 
raned from 28.35% to 53,46%. Thsu eidicarh and 
carbofuran -bra atuents wore equaliy effective in 
increasing the yield. Chaff weight decreased by 
2,56% to 33.85b over control. Apolication of 
aid icarb carbofurea and. pliorato cignificantly 
roduced cyst nena ode population, bhereby incr.in 
yield of nec. 

Conclusion; 	ldicarh and Carhofuran troat 
me nts 	j 	T-i17he were eff ctfvo in reducing the 
cyst nematode nopuietion in soil by 56.29 to 
72.24, and incrc.sing yioldi f rice by 20.65 to 
55.46. 
13.creering of. rice vanities against cyst nematode 

Heterodcra oryzicola. (1981 onwards). 

Objective: 

To evaluate the ract ion of some rice vanities 
to the cust nematode, uidu local ao:o climabic 
conditions. 
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EAperimontalc. 

Seeds of each varieties were grown in rows 
in trays filled with sterilized soil. Each set 
was replicated fonr times. On tenth day after 
germination all the seedlings were inoculated 
with hundred, second stage larvae of 
per seedlings. 

ObservatijaQ 	The number of cysts in the root 
was recorded thirty days after inoculation. 

• Out of 47 varieties tried, seventeen 
did not germinate. 26 were resistant. The Jaba 
are presented in Table 59. 

Tble 	59 	Reaction of rice cuttivars to rice 
cyst nematode (eterodera oryzico]) 

0ultivars 	Cyst index 

1 . Annap urna 

2,243 Gera 

3 .Nagpur-22 

4-MW 10 

Z mT7T 
J J...L 

6. 'uLtuxe-1 

7.333ARC 10372 
8.Berji 

9.]3C5-16 

10.313 Raggora 

0.63 

0.63 

0.42 

0.63 

No cyst 

U 

U 

If 
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71 

Iv 

I 

11 • Jaloor 

12. Ragi 

13. Akashi 

14. Chipti 

15, Ji?asakod.am  
.i 	rri) 

\1jL 14  I 	.  

17. Suryanarayanc, 

13. Bdnahar 

4 	 19. Vaii 

20. Ka hisau BR 

21. 10533Aj5 

22. Cr 14324 

23. Ngpur-2 

24. Daigora 

25 	Champ akala 

26. Chali 

27. Jhanji 

28. Dhani 

29. Poongar 

it 

H 

cv 

it 

it 

it 

it 

if 

vi 

cv 

It 



It 

1 I 5 

30. Bhathafl 

31. KhUbiciichan 

32. Nandigora 

33. Iagpur 	14 

34. Mila 

35. Balor 

36 CH--1039 

37• KaranigagOra 

38. Yaiguar 

39. BR 23-White gora 

40. Chiraiar 

41. Improved iiasakodam 

42, Pihnia 

43. OR 1423:2  

44. 32t N2 

45. NO 373 

46. LadhivaX1 

47. BBNAI 

48. Triven.i 

No!b germinated 

Standard variety 
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14-Screening brinjal varieties against root-.-knot 
ne mo. tode,Ne1oidqyne incognita (1981 onwards) 

Out of 136 varieties screened only 47 
germinated, Ou.t of these 8 were resistant, 12 
moderately resist.uat, 23 suceptible and 4  highly 
suSceptible, 	ata are presented in 2cb1e 	60. 

Table 60 

Rection of Brinjal varieties to root Lnow nematode 

i"I.ii.cognita 

S,No, Cui.tivars 	Gal].. index 	.ieaction 

	

1. 	257-2 

2.507 

3. 501-4 

4. 234714 

	

5, 	209 

1 	 3 ___•_4 

x 
x 

X 

susceptible 

Vt 

6.  247-8-1 x Moderately 
resistant 

7.  247.3-1 x Szsoopt&ble 
8.  2521-6-2 x Vt 

9.  192 x It 

10.  257-1 11 

11.  430-1 3-2-5 x 11 

12.  541-1 x I'Ioderately 
Sus cep tible 

17. 269-5-2-3 x U 

14, 492-8 x Susceptible 

15 250-2 It 

01 
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16.  

17.  

18.  

19.  

333-1416 

251 	1 -2-1 1 

Azacl. Kranti 

Type3 

x 

x 

x 

Resistant 

x 	Susceptihie 

Moderately 
resistant. 

Resistaat, 

20.  ajpura 	1 x Moderately 
resjsa.Llu 

21.  T3 x 

22.  Nurki2 	. x Susceptible 

23.  328401 x Highly 
spectibLo 

24.  5903 x Suspoptible 

25, 4822410 x 1esistat 

26.  578 x Susceptible 

27.  180 x 

28, 55226 x i1oderately 
resistant. 

29.  5798 x 11 

30.  2922-72 x Susceptible 

1.  5087 x Moderately 
resistant. 

2.  FE & 129.5 X 11 



I 

33. 437-21 	
x 

34. 120 ARU 	1 	x 	Itesistafl 

35. 19010124 	
x highly 

suscp table 

36. ARU2 	 x 	Busceptable 

37. Panipat local 	 x 111igh.1Y 
susceptibi(3 

33. 8616 	x 	NoracelY 
±nsistant 

39. 4939 	
Resistant 

40. 5087 	
Moderately 
:ceS islant. 

41. 544 	
x 	Susceptible 

42. 4801312 	x 	Resistant- 

It 

43. 44913 	x 

44. 5558 	x 	 Rcsistnt 

569-1-12 	 x 	Ba: eptibL 

46. 251-1-3-9 	X 

47. BM17(4) 	
x Highly Sut 

ible. 

15. Evaluation of variiieS/iifl8 of tomato :F  

Chilli and okra showing resistance agai1St rootr 
knot nematode Mep ogy 	ioja( 1 981 onwards) g 
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Tomato- Fourteen varieties of tomato were 

screened and 8 were resistant and three moderately 

resistant. Data presented in Table 61. 

Table 61 	Reaction of tomato clutivars to root 
knot nematode M incognita- 

31.
No. 

CultivarS Gall indes 	- - Reaction 
2 	3 	4 	5 

    

1 • Rossol 

2. ]?N-8 

. F-1 93-A6 

4, Phenti 

5. 3ruch 

6, Compbell25 

7. iouita 

8. SL-1 20 

9. F-38-B2  

1 0.Fieealoni 

11 ,F455A 
12. Futrof 	) 

13. F2$CS 

14. VFIVI 

x 	Resistant 

x 	Resistant 

x 	Resistant 

x 	Resistant 

x 	ReSiStan 

x 	 Resistaflt 

x 	 Resistant 

x 	 Resi tant 

x 	Modarately 
Res,staflt 

fl 
x 

x Highly susceptible. 



CRIL!J 

1 .964931 

2.G-32-2-1-3 

3.C.IB 

4.1 7A 

X 	 Resistant 

Resistant 

x 
	Moderately 

Resistant 

x 
	Mod. Resistant 

-1 2O 

Four varieties of brinjal were screened 
and 3 were moderately resistant 	Data presented 
in Table 62. 

Chilly: 	Seven varieties of Qhillie were screened 
3T 	re resistant. Data presented in Table 62. 

Table 62-Reaction of brinjal, and chilly cuttivars 

to root-4--not nematode N-inc o&uita. 

Cultivars 	.G-all indes 
1 	2 	3 

 

Reaction 

    

BRINJL 

1 .Arka Shell 
	 x 	Susceptible 

A 
2.Arka chinch 

3. Arka Kasmag 

4. Arka Navaneeth 

It 

x 

Mode rat ely 
Resistant 

Mod. • Resistant 

Moderately 
Resistant 

5 C-70A 

6.C-96-4-6-3 
7.Fusa Jwaia 

) 
) 
) 

x 	 Resistant 

Did, not germinate 
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16.Ivaivation of varieties of pulse crops showin, 
promissing resistaucc aainst root1:no,nematode 
Meloidogyne inc onita (1 981 onwards) 

Seven varieties of moon,.(,),,  were screene., and 
all were found resistant. Dta presented in Ttble 
63, 

Table-63 	Reaction of pulse cultivarS' to root-knot 

nematode. 

Pulses 	Gall Index 
Sl.No, 	1 	2 3 4 5 Reaction 
1 ,Moon.- ML7O 	x 	' 	Resistant 

2.Noong PIMS2 	x 

3,rIoon PIMS7 	x 

4.Moong i"LL-80 	x 

5.11oongh M162 	x 

6 ,Moon, lIL68 	x 

7,Moong 	 x 	 U 
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Voluntary Voluntar Centre,-. Vollikara 

1 • Randomsurvey on citrus 

The nematodes cncounteed on citrus were 

sp..,Holicolylenchus sp. ciiconemoides ep. 

oro 	sp.  Mejoidorne sp, and monochicisp. 
(Table 64) 

Table-64. 

Survey of citrus (area in Paighat Dist. Nelliarnpathy 

Percent frequency of occurrence of plant ematodes in 

250 ml. sofi. 

No. of sai.i les  colLected 	6 

Nemtodes 	Frequency ( 	range 

1 . Tylenchulus 	100 	17-18 
2.Helicotylenchus 	100 	22120 
3.Hopolaimus 	33 	518 
4.Heioidogyne 	33 	1535 
5..Criconemordes 	66 	1228 

Random Survey on Piny le 

On pineapple criconemoides Sp. , HeliootXlenchuc 
1oidogyn sp, RotLlenchulus sp., and Prat1onchus ep, 

were found infesting in the field (Table 65). 
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3. Screening of pepper germ plasm and seedlings 
obtained from crosses and open polinated seeds 
ae inst 1I, inc o ni 	i• s..milis 

jJ eis 

Technical Proj aI:n 
1 . Open pollinated seeds collected from the culti-
vated varieties/available germ plasm will be grown 
in nematode free soil. Forty five old seedlings 
will be transplanted in containers/pots containing 
enougla soil to mainaiu the vine growth for the 
desired Ju.rattion 	Eash seedlings will be inocula- 
ted 32 1 ldrve/LleifIatOd.e of icloidojjae incognita 
or R.similis. Keep che. with a subeeptble 
var:.sty. 	fter 3 months (90 days) of inoculation 
of nematodes the following observations are to 
be recorded. 

a) Rootknotnemae 

visible growth symptoms Like leaf yellowing 
or shredding. 

2.Rootknot gall index 15 scale as indicated 
in 2B-1 of Vegetable project (already sent). 

3.Pinal nematode population (soil & roots) 

4-Reproduction factor. 

i3).Simi1is 

1 ,Standard criteria as being ased(consult Dr.1oShy 
if needed) 

2.Any visible growth symptoms like yeLlowin/ShrOc1difl 

3.Finat nematode population(ROOt & soil) 

4.11eproduction factor. 
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Open pollinated seeds of 16 cultivars were 

collected and screened against M.incognita. The 

root-knot indo was baiculated. 	esutt3 presentc.J 

in Table66, iudicate that Fanniyur I wE,s highly 

susceptible with a RiI of 96y 

le 66. Screening germ plasm ofep per against 
• Table showing the percentage rootknot 

each replicates & their average. 

incon I tn. 
-' Index of 

Variety Ri R2 R3 R4 P. verage 

Paimiyoor I 100 84 95 100 92 96% 

Cheriyakani 
kandan 65 72 71 63 70 68% 

Kottararn 64 63 55 58 62 60% 

Vallikodi 50 64 49 60 60 58%. 

Curna 61 47 .5? 46 58 53% 

Karimunda 54 53 58 44 50 52% 

Kottanadan 46 46 51 48 52 49% 

Karinaan 43 50 48 39 48 46% 

Kotta 46 43 48 39 50 45% 

Velnthanamban 42 49 36 38 58 45% 

Balancotta 	51 46 43 48 38 45% 

Arikottanadari 46 42 51 48 39 45% 

Oholemundi 34 39 41 39 35 38% 

Kuthiravaly 38 31 46 35 37 37% 

Karuvilanchi 38 25 30 34 32 	• 32% 

Narayaodi V9 20 22 16 22 20% 
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4.JathogeneCitY studies on pepper with M.incogfl4, 
and. R.SimllieS. 

Technical  

'stalishing the retattve pethoeatcitY of nematodes 
on pepper artificiaL inoculctiOi1 of nejatocleo and 
etudyof their role in the etioloT of disease 
development. 

Experimental detaiLs: 

Variety ?ann.iyoor L, 

1,Rs. (0) +hI (0) 

2 PLS 500 + lvii (0) 

,3.R boO ± MI ( 0 ) 

4-HS (0) + MI (500) 

5RB (0) + MI(i000) 

6.-IRS (500) + 

7.R3(5oo) 

8.RS(b000) 

9.R30000) 

Design .Factorial,  Rep 1itiofl 	Ten design 

Observations: 

b.At the planting time record no. of leaves, 

2.LeaveS during otherscasofls, Degree of chioriSi5 

(scordl.ng  rate as ProjectIII.. Flower production, 

new flush leaf drop, leaf characteristics. 
3.After ioculatiflg nematodeS, length of vines, no.of 
branches, total no.of 'leaves, eafe size and other 

six moth 
characteristics 

interval. 
4. At the end of 3 yearLed1h of vines, branches, 

are to be recorded at 
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nb.of leaves, yield of gren/black pepper. 

Nobe All agronomic practicS like regulating shade 
niu.lching,. w tQring, innUring etc.will be car'io 
out as per recommended package of practices. 

The vines for this work have been planted nl boin 
maintained for inoculation. 

5. Chemical and integrated trial with special reference 
to wilt of pepper. 

Technical fPi!! 

A rdamized block design experiment will be laid 

one each in the slow wilt affected areas ofIdukkt and 

Qalicut districts. 

Excoerimental  

Crop 	Pepper, Variety Local varieties at Idukki 

Karirnunde at Calicut districts. 

Expt,design.R.B.Da, Replications 	six treatments 

fine, 

Ti 	Check (Local cultivar to practice) 

T2 	Slow wilt disease control as per package of 
practice and ultivatorS practice. 

T3 	Slow wilt disease control + cultivation practice 
as per .LC..U.Package of practice. 

T4 As in 3 + Earthing' up 500m radium once in a 
year,  ((,,p0ctober) 

T5 As in 4 + Mulching. 

Chemical used Alclicarb 1 gm ai/vine (2 times) 

(1vIayJune and Sept-October). 

• All other plant protection measures recommended 
under ,A.Uackage of Practice will be followed. 
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Observations: 

1. Scorings on yellowing of f  iage on vines at the tia 
of first application of nematicides. 

Scale 14 	1.Nil (.11 green leaves) 

2.Slight 

3 .Mo derate 

4.Hcavy (Severe) 

2. Scoring on new growth (flush) after one year of 
application of nematicidal treatment. 

Scale 1-4 	1.Nil 

2,Just started 

3.Fairly present 

4. band ant, 

3. Leaf drop on vines will be recorded after one year 
of application of nematicides. 

Scale 1-4 	1,Nii 

2.New leaves dropped 

3-Majority of Leaf dropped 

4-All leaves droiped 

(2 + 3 to be recorded Sept. 1983). 

4. Die back symptoms (after one year of nernaticide 
application) (Sept. 83 to be recorded). 

Scale: 1 to 4 	1 .Nil 

2.Fairly present 

3.Moderately present 

4. Severe. 

Pro-treatment nematode populations in 100 ml. 
soil and 5. gin root (Meloidogyne & Radopholus) at 
first applications of nematicide. 

6. Estimation of population at the time of II 
application nematicides in 100 ml soil and 5 sm 
root 
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7. Yield green pepper/vine per year. 

Two field -trials were laid out in 2 locations; 
one in Panpadunipara (Idukki District) and another 
in Kodencherry (Calicut District) Popper vines 
showing general symptoms of yellowing of foliage, 
die back, etc. were selected for the trial. The 
nematode population after each application of 
nematicido was estimated and presented in 
Table 67. 
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The data show that nematode population has been 
considerably reduced in'll treatments compared to 
chock. 

The performance and reaction of vines to treatment 
effect were recorded by evaluating the progreSS in the 
recovery of vines fro -f.-I various sympt Ohl S. Data presented 
in Table 60 indicate that the vines under different 
treatments at P amp aduiui?ara, tfter 2 years of adoption 
f control practices, have radily recovered, from 

fo'• ge yellowing, die back s  leaf drop and new growth 
has commenced.. 

Tabe68.Rospflnse of Vines (11-1-08) to nemticide trotmentS 
with response to above ground symptoms in diff 
erent years. 

A. Iduki 1981 (after 1 year) 

2 
Ti 05 0 1 3 2 102 
T2 	15 	0 	0 	22 	20 
T3 14 1 0 4 0 204 
T4 	50 	0 	0 	5 	055 
T5 21 3 0 3 1 203 

B. Idukti 1982 (after 2 
Ti 	42 	0 	0 	'0 	214 
T2 52 0 0 3 2 115 
T3 41 1 0 0 2 225 
T4 50 0 0 0 4 015 
T5 51 0 0 0 4 015 

4 

C. Calicut 1982 (after one year) 

Ti 	01 	4 	1 	1 	3 
T2 	22 0 0 0 0 2 4 
T3 03 1 0 0 0 404 
T4 2 	0 0 0 0 415 
T5 31 0 0 0 0 314 

B 	NIL 	.SBVE—RE Aiband ant . 

LLIGflT 	JS-'Just started NModerate 	F Fairly prueent 

leaf drop 
N 	F 	N 

die-back  
N 	F 	Li 	8 

2202 3 10 
2202 1 30 
2004 2 00. 
0QO2 3 00 
3004  

years) 
11 55 0 
1004 2 OP 

010 L1. 2 00 
0004 1 C 
1004 2 CC 

200150 2  3 1 
00 0 40 0 
0004 Q) 0 
0005 C) C 
0004 0 P 
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11II. Constrains of staff, facility and budget, if 

any, for conducting the approved programae 

N I L 

IL Result achieved of applied value. 

The following rocoimendat ions emulated from the 
results of the experiments were included in the 
package bf practices reco. .endations of the Kerala 
.gricultural University. 

(a) IiOe: 	Treat the nursery with carbofuran © 1 

Kg ai/ha and dip the seedlings in 02% dimethoato for 

6 hours before tracsplanting for control of rice-

root nematode on rice. 

(b) Bhindi: 	4ply saw dust or paddy husk at 
500 g per plant or noem loaves or Eupatoriwn 

leaves at 250 g per plant in the three weeks prior 

to planting and water daily, for control of root 

knot nematodes on bhindi. 

X Future projections with respect to 

.Area of research/crops. 

Crop lossess caused by nematodes on crops like 

Bomana, pepper, cardamom, etc. and crops in homestead 

conditions will have to be assessed in detail. Host 

paradise relationship of nematodes of conrion hosts like 

RacIois Simili 	and Nelodogyno sp, in homestead 

gardens has to be studied. The ecological aspects of 

root-knot nematodes prevalent in the State are to be 

studied' as the damage due to them varies from place to 
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to place, crop to crop and even season to season. 
The charges in the soil microfora under the improved. 
agricultural technology and the interaction of soil 
pathogenic microflora in the presence of plant 
nematodes are to be explored.. 

2. Facilities required. — 

'The facilities already developed in the nemato 
Logy section of the college of Agriculture will 
be utilised. 

(a)Staff: The post of Nematologist Associate 
Professor may be upgraded as Professor of Nematology 
and one of the two posts of SeniorTechnical Assis-
tant/Junior issietant Professor, may be upgraded as 
Assistant Professor. 	ll the other sanctioned posts 
may be ccntinuod. 
(b)Budget: 	Detailed budget requirements will be 
separately prepared and submitted. 

Nomatologist/Associate Professors 

o S5- 


