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ALL INDIA COORDINATE RESEARCH PROJECT ON NEMATODES,

VELLAYANI CENTRE

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, Radopholus similis on Bananas in 1966.
The Root-knot nematode, Meloidogyne incognita, infest-
ing bhindi, brinjal, tomato, gourds and other vegeta-
bles; sugarcane, pulses, banana, pepper and cardamon,
the burrowing nematode, Radopholus similis,infesting,
banana, pepper, coconut, arecanut, ginger, cardamon
and lemongrass; the root lesion nemstode, Pratylenchus
spp. 1nfesting banana, rice, sugarcane and ginger; the
spiral nematode, Helicotylenchus spp.infesting brinjal,
bhindi, banana, pepper and ginger; the rice-root
nematode (Hirshmanniella)oryzae) infesting rice, the
lance nematode (Hoplolaimus indicus) infesting sugar-
cane, the citrus nematode (Tylenchulus semi-penctrans)
infesting citrus and the cyst nemaftode (Heterodera
cryzicola) infesting rice are some of the important
nenmatode (Heterodera oryzicola) infesting rice are some
of the important nematode problems in the state.

The investigations conducted under the All Indi=
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,

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:-
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5 Pay No.of

No. Designation  Scale posts Name of Personnel Period

1 2 = /] 5 6

1. Nematologist/ 1200 28.6.'77 to

* Assoc.Profe- to 1 Dr.T.S.Venkitesan 23.8.1979.
o 1800 Dr.K.John Kuriyan 23.8.'79 to
b9 18%,
Sri.K.K.Ravindran
Nair 6.9 189 to
01l
Dr.K,Jon Kuriyan 1.12.'83
onwards

2+ Sr.Tech.Asstt/ 600 Smt. T.Nalina Kumaril.7.'77 to

Jr.Asstt .Prof. to 2 25 lo B
1270 Sri Muraleedhara T:8T8" o
Prasad 258 s 1S
omteouma Kuruvilla 7.8.78 to
2he8«18 BRY
18010078 to
: 166d4s V795
ori Job Sathya- 18.8.78 to
Kumar Charles 9 Ts 180,
Smt.lM. 3. 5heela 17.4.79 to
15355 1824
Smt.Hebsy Bai 29.8.80
onwards
Smt.Usha Kumeri 1497« 102
onwards.

3. Fieldman/ 350 S B .
Agl.Demons- - 1 Sri C.Brigidson ?{13.35 to
Trator 580 Sri B.Leclabai 11.4.78 to

16.4.79
Sri R.Satheesan 1" Tede 19 o

29.4.182.
Sri H.Gopinathan tE«1 787

onwards

4, Tiab.Abtender 330 1 Sri.N.Sreedharan Beiw (0 GO

to ‘ 12:10 <81
545 Sri R.Sivanandan 22.4.82

onwards




IITI. 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 hosh
parasite relationships.

To assess crop loss caused and to develope pract-
ical control measures against these nematodes for
recommendation o0 the farmers.,

IV, Projects/Trials conducted indicating the period run:

T« Random Surveys on rice, banana and peppervine,
Random surveys on rice, banana and peppervine were
conducted from 1977-81 for the whole state. Survey
of rice soils with special reference to cyst
nematode, Heterodera oryzicola was conducted from
1979=81 in Trivandrum District and from 1981-8% in
Yuilon District of Xerala State,

S

o Field trial on evaluation of yield loss due to
rice=-root nematode, Hirschmanniella oryzae on rico.

e}

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

5. DNematicidal trial for the control of rice root
nematode, Hirschmanniella oryzaes effect of
nursery treatment and secdling 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 nematodei.

This experiment was conducted twice during
1977=79 and during 1979-81, '

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

This experiment was conducted twice in 1979 and in
1981.

6. Control of root-knot nematodes in brinjal with
new chemicals,
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Control of root-knot nematodes in brinjal by sced
treatments with nematicides and fungicides in
Okra (Bhindi).

This experiment was conducted twice during 1980
and 1 982 °

Integrated control of root-knot nematode infesting
breinjel.

This experiment was conducted thpe during 1979
and 1981.

Demonstration of nursery soil treatment and main

field treatment with carbofuran for the control of

rice-root nematode, Hirschmanniella oxygoe

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

Effects of nitrogen source in the management of
Rice~root nematode, Hirs Schmanniella oryzae.,

This experiment was conducted once during the
year 1982,

Evalvation of yield losses duc to cyst nematode
Heterodera oryzicola, on rice

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

Nematicidal trial for the control of cyst
nematode, Heteroderas oryzicola, on rice,

This experiment was conducted once during the
year 1982,

Screening of rice varieties against cyst rematodc,
Heterodera oryzicola.

This experiment is being conducted since 1981.

Screeming of brinjal varieties agal nst root~knot
nematode, Meloldogyne incognita.

This experiment is being conducted since 1981,

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

This experiment is being conducted since 1981,

Bvaluation of varieties of pulse crops showing
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promising resistance against root-knot nematode,
Meloidogyne incognita.

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 survey on Pineapple.
This was done for two years in 1981 and 1982.
5. Screcning of pepper germ plasm and secdlings
obtained from crosses and open pollinated seeds

against Meloidogyne 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,

Significant achievements:

The centre has taken up and completed eight
projects each during 1977-79 and 1979-81., Fourteen
projects were teken up and completed in 1981-83%
and Fifteen projects are being completed during
1985-85.

The occurrence of the cyst ncmetode, Heterodera
oryzicola, in Trivandrum and Quilon Districts of
{erala State was discovered,

The pecurrence of rice-root nematode, Hirschmanniells

oryzae in all the rice growing arecas of Kerala
State was repoxrted.

The nematodes associated with pepper, Banana,
Pineapple, gingexr 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 he
to the extent of 13.75% to 18.22% in yield.

It was found that a population level of 23 to 68
Hirschmanniella oryzae nematodes per 500 ml., of
solil at transplanting time resulted in a loss of
4.3 t0 19.2% in grain weights of rice and 15%
reduction in tiller production.

Treatment of rice nursery with carbofurean @ 1 Kg/hw
was found effective in controlling rice root
nematode as well as cyst nematodes

The effect of aldicarb, phorate and carbofuran
in controlling the root-knot nematode infestation
in brinjal was brought oute.

Application of saw dust or paddy husk at 500 g/
plants or neem leaves or Bupatorium 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 nematology lab with a separate
soil washing room was cstablished at the College
of Agriculture, Vellayani. A glass house, 10 x 5 Il
size was also constructed under the project.

VI. Summary of work donc:s

Random surveys on rice, banang, pepperving.

(1) Survey for plant nematodes on rice, Benana and
pepper, was done and it was found that rice-root
nematode, Hirschmanniella oryzee occur in all
the paddy growing tracks in the state, with a
frequency distribution of 36 and 33 in soil and
root. Cyst nematode Heteroders oryzicola was
found to be occurring in Trivandrum and Jullon
Districts with a frequency distribution of 12
and 4 in soil and root. The other nematodes
found attacking rice were Helicotylcnchus sp,
Pratylenchus sp, Hoplolaimus sp, and
Hemicriconemoidces Spe

Radopholus similis and Helicotylenchus spp. are
the two most widely occurring ncematodes on
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banana among other 8 different genera of
nematodecs.,

Radopholus similis, Meloidogyne incognita,
Helicotylenchus spp, Heterodera oxryzicola,
etc. are important nematodes attacking peppervine,

Fleld trial on evaluation of yield loss due to
rice=root nematode, Hirschmanniclla oryzac on
rice. (1978 and 1979).

The rcesults 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.

Nemeticidal trial for the control of rice=-root
nematode, Hirschmanniella oxyzae; cffect of nursery
treatment and secdling dip. (1978,1979 and 1981).

Aldicarb sulfone followed by dimethoatc and quin-
alphos (0.2% solution) were found effective in

reducing root infection. Treatments with phospha-
midon and aldicarb sulfone recorded maximum yicld

(1978).

The nursery treatment with carbofuran @ 1 Kg ai/ha)
and metham sodium 250 1/ha could reduce nematode
population in the nurscry improving the secdling
growthe. Carbofuran nursery treatments followed

by dimethoate (0.2%) seedling root dip and methem
sodium nursery treatment followed by phenaniphos
(0.2%) secdling root dip significantly reduced the
nematode population and increased the yicld by

123% (1979).

- Meximum increase in yield of 100% was obtained in

carbofuran nursery treatment followed by carbofuran
sulfone seedling root dip with a reduction of
83.98% in nematode population in root (1981).

Chemical control of ncmatodes infesting pepper
vine (woot-knot and burrowing nematéde) (4977-
1979 and 1979-1981),

The infestation of nematodes in roots reduced upto
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210 days after nematicidal application and the vines
have shown general improvement and recovery from
die=back compared to untreated vincs,

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 trcatments 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. followe@ by
aldicarb @ 0.4 g/sq.m. and metham sodium @ 25 ml/
sq.m. (1979). ’

All the chemicals used were effective in reducing the
nemnatode 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).

Control of root=knot nematodes in brinjal with new
chemicals (1980 and 1982),

Phenamiphos @ 0.3 g /sq.m and metham sodium @ 25 ml/
Sq.m. gave maximum control of root-knot nematode,
Meloidogyne incognita, on brinjal in the main field.
Highest yield was obtained in Carbosulfan (1980).

Aldicarh, easrbufuren, %uinalphos, phoratc, and disul-
foton all @ 0.3 g ai/mé, significantly increascd

yield from 39.79 to 135,71% and reduced nem.population
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 nematicides and fungicides in Okra.
(1980 and 1982). ? ‘

Past emergence damping off was minimum in aldoxycarb
and carbendazim treatments, but maximum yield was
obtained in aldoxycarb and captofol treatment (1980).

A1l the treatments significantly reduced the nemetode
population of M. incognita upto 79.95%. The yield
increased from 25.32 to 104.2% by weight. Carbofuran
3% ai(w/w) end Thiram 0.2% ai(w/w) treatments wos
effective in improving the plant stand and increasing
the yield. (1982),

Integrated control of root=knob nematodes infesting
brinjal (1979 and 1981).
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Meximum yield of brinjal was obtail ed undecr 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 deep ploughing and metham sodium nursery
trcatment (1979).

Yield was significantly incrcased by 43.35% in weight
with deep ploughing and resulted in 6.79% reduction in
nematode population in soil. (1981).

Demonstration of nursery soil treatment and manificld
treatment with carbofuran for the control of rice root
nematode. Hirschmenniella oryzac. (1981 and 1983).

Nurscry trecatment with carbofuran @ 1 Kg ai/ha rcdu-
ced the root population of the nematode by 50% and
Soil population by 54.6%. Application of carbofuran at
7 and 50 days aftor planting of the secdlings raised
from carbofuran treated nursery reduced the root popu-
lation of the nematode by 50.38% and soil population
by 59.76%. The yield increascd in this treatment by
35.75%. (1981).

The nursery treatment with carbofuran followed by soil
application of carbofuran 50 DAT was significantly
effective in reducing the infection of rice-root
nematede resulting in a significant yield incrcase. The
yield increased by 1.96 to 28.76% and the root and

soil population of the nematode was significently
reduced by 61,62 to 79.56% end 62.88 to 76.25% respec-
tively. (1983).

Effect of nitrogen source in the management of
rice-root nematode, Hirschmanniella oryzac. (1932).

Application of water hyacinth to give 60 Kg aitrogen

per hactare, at planting gave.an increase of 63.64% in

yield of ricc. There was 30.46% reduction in soil

population of the nematode of 50 DAP and 13.79% at

?arvest, with an increase of 80% in dry grain yield
1982).

Eveluation of yield losses due to cyst nematode,
Hoterodera oryzicola, (1981 znd 1983),

Five and ten fold increase in the inoculum level over
the native population of H.oxyzicola redmced the yicld
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of rice upto 7.53%. Application of carbofuran @ 1 Kg
ai/ha at 7 Wn 50 DAP, increased the yield by 43. 01%.
There was a ative co rrelation of 0.370 betwecn the
soil pOpuLatlon of H. gggglooLa and yield and 0.464
between the mumber of cysts in the root and average
yield (1981).

The yield reductions ranged from 19.97 to 26.3%%.
The straw welght also reduOﬁd gignificantly by 12.26

50 23.17% (1983).

(12) Nemumaticidal trial for the control of cyst ‘neaatode,
Heterodera oryzicola, on rice (1983).

hldicarb and carbofuran treatment @ 1 Kg =i/has
were effective in reducing the cyst nematode population
in soil by 56.29 to 72.24% and increcasing the yield by
28.85 to 53.46% (1982).

(13) Screening of rice varieties ageinst cyst nematode,
Heterodera oryzicola. (1981 cawaerds).

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

(14) Screening of brinjal varieties against root-=knot
nematode, Meloidogyne incognita. (1981 onwards).

Qut of 136 V&Ll@bles screened, 8 were resistant, 12
moderately resistant and the rpst susceptible,

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

Fourteen varieties of tomato were screened, 8
varieties wcere resisstant.

Fourteen varieties of Chllll were screened, 5 vari-
etlies were resistant.

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

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

Voluntary Centre: Vellanikkaras, Trichur

1. Random survey on citrus. (1981).
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The nematodes encountered on citrus were Tylenchulus
semipenetrans, Helicotylenchus sp, Criconemoides Sp,
Hoplolaimus sp., Meloidogyne incognita and Mononchid

Sp .

landomisurvey on Pineapple. (1981 and 1982).

Criconemoides sp, Holicotylenchus spp; Hemicyclio-

~phora sp, Hoplolaimus sp, Meloidogyne incognitc ond

Pratylenchus sp. were found infesting pinecapple.

creening of pepper germplasm and seedlings obtained from
crosses and open pollinated seeds against Meloidogyne
incognita and Rodopholus similis. (1982 onwards).

bc“““ning of open pollinated seeds of 16 cultivars
ageinst Meloidogyne incognita revealed that seedlings from
Nearayskodi had the least root-knot index of 20% and tha
of Panniyur I had the maximum of 96%.

Pathogenicity studies with M0101dogyne incognita and
Rndooaolas similis alone-and in combination on pepper
T1963 onwards) .

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

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

Application of aldicarb @ 1 g aifper standard twice
a year along with improved cultural pxncticcu viz., fer-
tiligation, earthing up and mulching reduced the nematode
%opuliblon in soil and improved the growth of the vines.
1982

The nematode population in soil reduced from an
average 0f 26 to 270 to 11 to 51 by nematicidal appli-
cation. Left drop and die back symptoms had been nil in
all the treated vines. (1983).

Vil, Main report

1. Random surveys on rice, banana and pepper.

Rice: 318 samples from Trivandrum District and 183
samples from Juilon District were collectéd from rioe
soils and processed for estimation of ncmatode

The soil samples were processed by cobb's sieving
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technique followed by modified. Baermann's funnel

method., The root samples we

cut into small picces

and nematodes extracted by putting over tissue paper
placed on wiremesh in petridishes.

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

Table 1., Districtwise range of nematode numbers with
their average number and percentage ffequency
of occurence in Trivandrum District,Kerala

State, in Rice.

Sl. Trivandrum Districs

N Nematodes a iate :

No. Nematodes associated 318 soil 318 root

sanples Samples

1. Hirschmennielle oryzae 3=%2:2,75 T=59: 3410
(100) (100)

2. Heterodera oryzicola 2-213 0.14  1-10:0.05
(2.21) (1.26)

3. Helicotylenchus sp. ~3: 0.03(1.57) =

4. Hoplolaimus Sp. m?: 0.02 =
1.26)
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The results show that rice root nematode,
Hirschmanniella oryzaeg was present in all the areas
surveyed with a frequency distribution of 100 and 100
in soil and root cyst nematode Heterodera 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 roo-
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 freguency
distribution of 0 and 2 in soilo and root.

L

ananas: Surveys were conducted from 59 locations of
benana growing areas., A total of 219 samples werc coll-
ected and nematodes ecstimated as described above.

Results show that Radopholus similig, Helicotylenchus
Sp. Meloidogyne incognita, Pratylenchus sp. Hoplolaimus
Ssp. Rotylenchulus sp, Hirschmanniclla sp; and
Tylenchoshynchus sp. attack the crop.

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

Results, show zhat Radopholus similis,Meloidogyne
incognita and Helicosylenchus 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 cxtent of damage done by
H.oryzae on ricec plant and the yield.

Bxperimental details and results of 1978,

Experimental lay out:-=Trecatments: T1: Natural soil
populatiog; T2: Adding 100 g infested paddy roots; T3:
Adding 200 g infested paddy roots; T4: Treating plots

with DBCP @ 30 1/ha.

Replication - Six months

Plot size - 4 m

Variety tested - TRIVENT

Spacing = 15 x 10 cn.

“anuring -  N:P:K @ 90:45/ha (1/2 NPK

were applied as basal
dose at time of land



— A

preparation before planting
cand 1/2 N was applied as top
dressing 30 days after trans-
planting; N at Ammonium
Sulphate T as Super Phosphate
K as Muriate of Potash were
used).

Nursery was raised in nematode free soil on 18.5.78.
The experimental field was selecte after sampling field
solls for Hirschmanniella infestation. All sub plots
were Separated with-&-bund o¥f 0.5 n width. The-s0b plots
Wore-preparéd for plantingby-ddggiag and.lovellingd The
zequired daese qf- fertjligers were determined and applied.
The quantity of DBCP (20 ml Nemagon 60%) was applied,

‘o the Sub-plots by mixing with two litres of water and
drenched. Then water was let into the plot, allowing a
standing water layer of 5 cm depth. DBCP was applied ten
days before the transplantation of paddy seedlings. The
infested roots (additional inoculam% was added to the
plots a week after fertiliser 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
transplented 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 (randonm
selection) and 500 ml soil from each plot were estimated.,
The fresh weight of grain and final dry weight of grain
and weight of charff wecre recorded,

The observations recorded on nematode population in
'soil before transplantation, at harvest, growth
characters like height, tiller counts, wet (fresh)weight
and final dry weight of grain, weight of chaff and per-
centage loss in yield are summarised in Table=4,.
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Table = 4. Table showing effect on growth charac*erlb,
ics and yleld loss due to infestation of
rice root nematode H. oryzae on TRIVENZ
rice in Kerula (1978)

e e e e e o et et e R e e e e e s .
(Mean of "§1x Tep-

Cbservations Treatments Ilc%tlons) .- D ev
T1 2 % —lh %
“ Leve]

= £ eom e €5 @ e

1.Nemnatode
bopulation
in 500 ml
So11 25 29 68 0 =
before
transpl -
anting

2.No,of till=-
ers produc=
ed 56 DAT 6.0 6.1 6.3 Te6 187

Sedeight of
plants af 56
days after
transplant-
ing 68.7 70.3 68.1 65.3 2436

4 .Nematode
population
in 500 ml
sSoil at
harvest

490 360 1665 15 s

b.Nematode
population
il 5 g
root at
. harvest
6.Wet weight 1.675 1.425 1 25 1+650 0,202
of grain/
plot Kg
T-Final dry
welight per
plLot Kg. 1454 1.229 1.316 1.529 0.179
B.Weight of

chaff per 1
olot g 66 58 [ 54 NS

69 143 - 143 42 76.6

9.%loss in
grain 4dx3 1942 15.8 - -
yield
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The data eallected have clearly indlepaied glgni
ficant difference in the final dry weight of grain
(yield) in the different treatment plots. The per ceut
loss in yield is between 4.3 to 19.2. The tiller
production poer plant was maximum population level.
There 1is sig nlllcaﬂb reduction of tillex production by
15,4, The welgat of chaff recorded though not statist
caily significant wus minimum in the JlPLd obtained in
the DBCP treated plots and maximum inocalum was acded.,
However, an increase in the height of plants, was obsexr-
ved in the nematodes infested plots. L1t was also
observed that the plants in nematode infested plots
came to maturity about a week earlier, than in the
plots &reated with DLBCP.

The resulits of the field trial had ciearly
indicated that 4‘“§ch:" iella population at transs
planting time when exceeds 29 nvmber /500 ml soil
significantly reduces final yeeld (weight of grain) ‘
from 13.8 t0 19.20 and reduce tiller production by 15%.

Experimental Zdetails and results of 1979.

Experimental details.

Treatments:

=
—_—

= Natural population in soil(estimated prior to
planting)

T2 = Inoculation to soil with populations fOL 5 fold

increase over T1.

T3 = Inoculation to soil with populations of 10 fold
increage over Tl.
T4 = As T1, but soil treated with carbofuran 2 1 Kz.al/oa

at 7 days and again at the same dose at 50 days

after planting .

Rice root bits, the nematode populations of wiich )
was estimated previously, was incorporated in appropricatel
quantities prior to planning.
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Design - R.B.D. Replication = 6
Plot size - 16sgm. Rice variety-Rice Jaya
Spacing - 15 x 20cn,

Nursery was raised in nematode free soil and
the main field was selected in an rea infested with
H.Oryzae with a population of not less than 50 nematodes/
500 g soil. lhﬂ land was piepared wﬂd a hasal dose of
HPK (40 45:22.5) was applied before planting. Top
dressing with N and k40 22.5) was .given 20 days
after planting. u011 population was estimated (1)at
the time of inoculation of nemetodes in T2 and T3(2)
frior to the first application of carbofuran (3) prior
to the first second a?‘llcublOn of carbofuran~and (4)
prior to'harvesting. .
The following observations were taken on 10
plants per plots selected at random at harvest,

1Y

1 Height of plants.,

s Number of tillers

9« Humber of p:oductive tillers

4. Weilght 'shoot

5. Weight of root

6o Haximum length of root

T Grain yield

8. Root population of H.oryzae and other Tylenchids.

grain yield per plot and soil and root population
of Hd. oryzae and other Tylenchids were also recorded.

The results are presented in Table 5 & 6, *“he
data collected and presented in Table 5 & 6 clea rly
indicate that the infestation by H. oryzae causes sign:
ficant reduction in the plant characters and graln yicld
of rice., +‘he pe hogenic effect of this nematode is
consplcmous in the plunbo in T, treatments. There was
Significant reduction in the némber of productive
tillers (6.2-13.8%) weight of shoot (17.1-29.9%) length
(4~38.8/%) number and weight of grains (7.9-22.5%) in




T2 and T3 treatments compared to T, treatment, AlL
these plant characters were significantly increased

in T, treatments where nematicides was applied twice
duriﬁg the period of expsriment. Yield of the crop

was also significantly reduced in T2 and T3 treatments
compared to T1 treatments. Grain yield and straw
yleld, both wet and dry, number of grains per plant

per plant and weight of grains per plant were signi-
ficantly less in T2 and T3 treatments than T1 with
normal Soil population. The nematicide treated T4
plots have rccordesd significantly increascd grain

yield over T +treatment. In T2 and T3 there was a
significant increase in chaff production per plot dand
plant over T1 treatments. Whereas the soil and root
population of H, oryzae and other tylenchids were
significantly increased in T2 and T3 treatments over

™ treatment, 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
soill and root. Similarly the reduction in plant chara=
cters and yield of T2 end 15 trcatments also is due to
the increase in nematode population in these treatments
over T1 treatment. his has been further confirmed by
the significant negative correlation that exists betwsen
the nematode population in the root and grain yield
(=049393) and nematode population in the root and the
number of productive tillers or earheads (-0.949). 4thc
productive tillers or carhead and grain yicld decreases
whén the root population of H.oryzae increascs.
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conclusion: - 4. oryzae population of 23 %o 68 per
500 ml soil at transpianting can cause an yield loss
of 4.3 to 19.2% and 6.2 to 13.8pm tiller production.
There was 2 significant negative corrxelation of 0.9593%
be tween nemeatocde population in root and yield.

5. Nematicidal trial for the control of rice-xroot.
nematode, Jdirschiuanniella oryzee effect oi nursery
treatment and seedling dip (1978, 1979 and 1981).

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

Bxperimental deteils and results of 1978.

Treatments: ~ f of the nursery area was itreas
with DBCP (Nemagon 60,:) @ 30 1/ha. 7 days before

sowing seeds, of nursery was left untreated

°

Untreated Ireated
™ -~ Carbofuran ™8 - Carbofuran

2 - Monocrotophos  1T9 - onocrotophos

T5 - Quinalphos T10= wuinalphos

T4 = Dimethoate T11-= Dimethoate

75 = Phosphamidon 12 PhOSphaﬂiddn

76 -~ Ald - carbsulfone ™%~ Aldicarbsulfone
T7 - Water blank Y14~ water blank.

seedlings were given root dips 0.2)> solution of
the above chemicals for 12 hours before transplanting

Plot size - 4M°° each sub plot was demarked by
a bund of 0.5 width.

Replication - 3
Lay out - 12BD
Variety tested- TRIVENI



w2l -

Spacing - 15 x 10 cm

Manuring - NPK @ 503355 Ag /hu (a/j A,;
and X dsol*ed at time of
tand pa L,pcx._u«tiOl’\ as bhasal
dose and 1/3 & applisd as
top dressing 15 days after
tran pLoﬂtdblon) huonlun
Sul pkaue as ¥, Swoe: Phosy
as P and *uriate of ¥ otash
X were used.

Observations recorded;-

(1) Zstimetion of nematode population in 500 ml
s0il previous day to transplantation.

(ii )Upf oclng at random 5 plents at 3 and 5 weeks

interval afver uraﬂSDTaHtLﬂg and at harvest for
eg51mothr ACmauO le population in roots. .

(1ii) Soil population in 500 ml soil at harvest.
(iv) Plant height, tiller production.

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

The pre-planting soil population of rice roou

nematode in various sub pLots es ulmated a 2

in Table -~ 7.

Table = T. Pre- plantlno nematoae population in
500 ml soil.

R2_R5 Zhau
225 170 252
285 315 513
335 515h 346
505 180 277
160 225 263
280 185 2505
250 230 182
275 195 il
175 175 155
1 77 ?40 243
1 200 245 170 205
M2 170 1605 350 202
13 310 90 125 175
4 169 140 220 175

lean 254 212 212 253
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The observations recowded show that eventhough
the inoculum per plot vary from 65 to 505 the variat

ions between TeollCéU“OQ is negligible., This also
shows that the experimeatal plots was infested with
the nematode at a comparatively higher level. The

5 weeks
cn in Table =3,

Wemitode population per g root wh.>3
anc 5 weeks after branopLaﬂtLthn of
root dip treated seedlings

and
aiv

nematod” population in roots 3 weeks
after transplanting was recorded and

i,;._\ obl e i ‘;j o

" 3 weeks affer 5 weeks after trans-

Treatments ransplanting planting

RI BT RILT lean BRI HLE EIIL Mean
g 7'5 4—03 2-4 ‘jr-7 2406 707 808 13‘5
T2 6.7 449 6.6 641 J.6 8.5 13.5 105
1% 6.8 b« O 5D 549 140 84b 81 102
__1_\4_ 4..9 1(}).6 5.8 6.4’- 6:4 1298 10-6 909
5 6.2 o P ol b b 1547 2542 9.0 166
T6 4»0 6;2 2.7 ‘/lro:j 617 4‘0/'!' 10 5 7°9
P 1064 2.9 4,1 Hel3 1444 18,6 2%.7 19.2
8 Gl 4.% 3l 448 osl 4.2 8.9 e 5
79 2y D Sl 560 Het s Tol s B
'.L‘1O 7:0 3:3 )7.8 ’41'07 4.8 8-:4 /l.‘7 5n3
T 3.3 4.7 2.7 5.6 6.4 3.2 6,7 5.7
T12 4.5 240 4,2 Bl Beb " 5,7 99 d,
T3 44 ie 1.8 2.8 2.7 2.6 2.9 - I
@14 o PR 563 Satk P g 2 .1 1141 10

N-3

;3 O

“nalysis of the above data show that the semavocc
infestation in roots under various treatments 3 weels
after transplanting did not differ significantly. ;
ever, there was oigulflcwnt difference in roots infesi-—
JULOE between treatment 5 weeks aftsr transplantatioc .

*he root infection is compatatively low in SCCdlLﬂfu




.

grown in treated nursery. T13% (aldicarb sulfone) hie
resulted in least infection in roots by the n nato_a
even after 5 weeks of planting. This was also sane
in case of observations recorded 3 weeks after tran:
planting. The next best result was shown in case of
T1 dimethoate (Rogor) followed by quinalphos(110.)

In case of untreated nursery seedlings, root Cip
treatment with these chemicals have eoorded less rout
infeotion.

9

The observations on heights of plants and tiller
otuction and effective tiliers recorded did not show
ry ulbﬂlflCaﬂb difference between the various treat-
nents. The date collected are pregsented in Table -« 9.

Table~9, Abi)du of o]aw ts wud number of tillers produced
- ter transplanting

31ight of "NWo. of tillers No. of effecti.
Treat- plants produced/plant tillers/plants
i g ””‘of 10 plants j~°n 6f 10 plent e
5 replications ) epilcatlonu

ki 84.9 6.9 5e5
P2 79.6 546 4.0
2l 80.3 6.3 Bet
A B« 4 S 6.1
I5 1540 e e
T6 11%2 6.4 4.5
i 173 Beb 4,6
I8 193 5.8 5.0
19 Toa1 6o de?
2 79 T 6.4 4y @
.L11 760() 6.7 5011
gt 183 Sl 4a?
™3 7849 6.8 5.9
T14 795 B0} 4.3
Ne=S

1
{
I
i
i
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The nematode population in soil (500 ml) and in
roots (per plant) ot harvest are presented in
tables 10 and 11.

Trecatments Replication Hean
I II e
T1 97 290 2
T2 7 205 155
15 k] 7 P
4 7O 90 95 85
5 115 47 218 126
16 2 30 57 55
i 340 620 25 597
18 60 ' 27 107 : 68
9 380 10 105 65
M0 47 157 , 17 T4
11 215 100 82 132
12 107 20 42 19
M3 22 12 197 97
T4 260 317 242 273

e e L AL T AT R T AL A T AR S N TR i AR S SR N RTIY 1 N T SR ATI TEN T IS BT e e

Table 10. Vem&todﬁagggg%ation in 500 ml soil %
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Table - 11. HNematode Population in roots/plant
at harvest (average of 5 plants)

Treatments Repligitions 11T
1 40 3 11
T2 I 11 19
Tf 15 35 8
T4 37 6 16
15 17 10 13
76 46 22 19
7 L 173 54
8 6 9 17
9 1 13 7
710 4 11 10
11 9 5 7
™2 0 6 )
™73 6 11 9
™4 39 26 29
C.D.5%



&

Pable-12,

Treatments
0t 5774
12 854.5 .
13 750.0
T4 59240
U 158wt
6 82045
Ly 63946
T8 12563
i) 105349
710 1391.2
T11 1 8505
B2 1680.7
s 956.7
T14 63443
C.D. at

5% level

G

Table showing the final dry weight of

grain (g) (yield) per plot

1L

em e e

1358.5

1025.2
941.6
1407.3
1060, 7
7451
835.4
1027.6
18727
1284, 1
1481.0
1341.8
1588,.2
980.7

e emm ey Em

N

o e

Replications

1293.8
1005.5
148041
1579.3

800.9

Mean

11007

929.9
842.6
805.3
1274 4

7745

1500.8
13747
80543
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Bxperimental details cnd

Bxperimental details:

Design : ReBabe
Plot bize s 1 sq.mm.
Replication E o
Treatment : 21

Treatments:

freeghowing (in nursery soil)

i. Application of carbofuran @ 1 kg. ai/ha(c)

2. Application of methamsodium @ 250 1/ha (v)

o Water drench or control ()

Pre-planting: 30 days old scedlings were given root

dip with 0.2% solutions of the follow-
ing chemicals for 6 hours,

1 Carbofuran sulfone 5. Phosphomidon
24 Juinalphose 5. Aldicarb sulfone and
3. Dimethoate 7. Watex.

4. Phenamiphos

thus there we.e following 21 treatments
were randomised in 3 veplications.

The followingy observations were taken

1 BB Sowingysoil population of H oryzae.

e
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. Height of seedlings .
Weight of seedlings

Root population of H.oryzae in seedlings
re planting soil population of H.oryza

oY V1B W o

.

Height of plants, weight of shoot, welghn of
root and soil and root population of iI,oryzae
at 30,60 and 90 days after planting.

7. Yield at harvest.

Pre-sowing soil population of H.oryzec in
the nursery was uniform and was not significantly ,
differeat \Table 13) the average height of seedlings
was 20 cm. in chemicals treatcd nursery and 16cm. in
water drench nursery. Tae average welght of secdlings
was 7.0 g, 6.3 g, and 6.2 g, in caroofuran treated

59
nursery, metham sodium treated nursery and water
drench nursery, respectively. The average root

population of I oryzag was 68 in water drench nurserv
but was rctuced fo 6 to 16 in carbofuran treatcd and |
netham sodium. treated nursery, respectively (Table 13).
Thus the two nu.sery troatnents with carbofuran and
metham sodium, could rcduce the i,oryzae pooulation

by 91.2 and 76.5%, increase the Setdling height by
25.0 and 12,5% and anreaje the we13ht of szedling

by 12.9 and 1.6% respectively over the untreated
nursery.

The Pre-planting soil population of

H.oryzae ( Table 14)was more or less uniform and
there was no significant difference bhetween various
plots. 1t may be seen from table 2 that the nursery
treatment with menaticides followed by secdling root
dip in menaticide suspension could reduce the soil
population ot H.oryzae considerably and significantly
at 30,60 and 90 days after transplating. At 30 days
after planting the minimun H.oryzae pOpULwGlon wa

scen in T64 and T4C., At 60 days after tran nLunulng
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the minimum population was seen in T6C followed by

T4¥ and T5N ana 90 days after transplgnting the

minimum population was seen in T6C closely followed

by T4V. Thus the pesults show that dimethoate root

dip along (T6N) and carbofuran nursery treatment w1th
carbofuran sulfone seedling root dip(T4C) were effec

ive in controlling H.oryzae in the soil upto 50 d“ys
after transplanting. Carbofuran nursery treatment with
dimethoate sezdling root dip (T6C) were able to control
H,oryzae in soil significantly upto 90 days. The root
population of H.oryzae in soil was also significantly
reduced at 30, 60 and 90 dayb after transplanting by

by the dlffergnt treatment and scedling root popula-
tion of H, oryzaa as observed under T4N, T5N,and

T4C at 30 days after transplanting T5V, TBN and T4C

at 60 days after transplanting and T5V at 90 days

after uransolantlng, Thus oarbofULaﬂ sulfone root dip
(T4V) root dip alone phenamiphos (T5N) root dip alone
and carbofuran nursery treatment with carbofuran sulfonc
root dip (T4C) could reduced the Toob populztion of
H.oryzae significantly upto 30 deys after transplanting,
Methem sodium nu wwrsery treatmeant with pﬂ”ndmlphOu oot
d¢ip (T5V) significantly reduced the rootb population of
H.oryzae till 90 days after transplanting ie.till

harvest,

The neight of the plants, welght of plants and

root weight at the three observations (Table 15) by

he various nematicidal treatments did not show any
significant difference from untreated plents., Hewever,
the yeidl of the nlants significantly increasecd by the
different nursery treatments followed by seedlings root
dip over the check plants (Table 15). The aVCluge
yleld per plant in the check planto was only 0.6 ¢
whereas 1t increasecd from 1.3 to 2.9 g per plant by
various trcatments, The maximum yiedl of 2.9 g We.s
obtained under netham sodium nursery treatment with
phenamiphos roos dip (T5V) an increase of 123% over
check plants. This was followed by 2.6 g, in cargofurar
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nursery treatment with dimethoate seedling root dip
(26C), an increase of 100% 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 T6C,might have contributed to the
above increase in yield in these treatments., The
data prevented indicate thet 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
yeila of paddye.

Lable - 13, Effect of nursery treatment on seedlings
of rice (Variety-Triveni) (Average of
20 seedlings)

:rh,“ﬁyti,Wwwp?Eé:Tm“MwZ:g% T : — -
%l. Treats Sowing rage Loing %YTQ Per
No. ment. . height | rage cen
soil age E -
of : weight tage
POPULE=  oondw OF 1 of
tion of lin incrs Sed- i g 2
E,Q;ygagl(cw§ case  lings . o !
100 ml ’ over (& Soem
check. check
%.Carbo | .
P 5. 20 250 Te0 12.9 6 e 9
treated
nursery
2 Methan
SOdiu.m ~ i 7 52
Inecihul b5 18 125 bad 1«6 1% I
nursery
BECheck
Water - , -
drench 59 16 LN ] 6.2 e o 6b o 8

nursery)
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Experinental details and results of 1981.

o sy

Design - Randomised Slocx vesign
Plot size - 1 sym.
Replication =3
Treatuents - 21
Ireatments

Pre=-sowing (in nursery soil)

1.45pplication of carbofuran @ 1 kg &i/ha
2.Application of meltham sodium @ Rs.25 ai/ha
Z.Water drench or control (IN)

Pre-planting

_ Thiry days old scedling were given root dip
with 0.2% ai Solutions of the following chemicals for
half an hour.

1. Carbofuran sulfone 4 ,Phosphamidon

2. Hostothion 5.Aldicarb sulfone’
5. Isofenphos 6.Dimethoate
T.Water.

Observations

Nursery

1.Pre~sowihg soil population of H.oryzae

2.Height of seedlings.

3.Wleight of seedlings.

Mainfield

1.Pre-planting soil population 5.Number of non-pro-
2. Height of plants ductive tillers.

% Velght of sont 6.Wweight of panicle

1 7.Yield

| 8.80il and root
population of
nematode,

Nymber of productive tillers,



Results are presented in Teble 16,17, 13 and

Appendix~II, The results presented indicate that

Nursery
tre%tm

men

w
o

i
=

s
=

1.Carbofuran

2 Hetam
sodium
5eWater
drench

nursery soil treatments and secdling root dip with
chemical arve effective in checking nematode infesgt-
asion thereby improving the plant characters as
well as yield.,

So0il population of H.ouyzae was drastically
reduced in the treated plots in the nursery (Table 16).
The average weight and height of secdlings in carbo-
furan treated plots were 7.66 g and 22.4 cm with an
increase of 38.27k and 43.59%. In metam sodium
treatment average wuight and height of seedlings

were 7.72 and 16.4 cm with an incrcase of 39.35%
‘L’,'“nd 5 ° 1 BC/I‘/3 ° '

The height of the plants were significantly
increased in the 17 greatments (Table 17). Of these
II (Carbofuran nursery treatment and carbofuran
sulfone seedling root (dip) showed the meximum height
clnsely followed by T3. The

Table 16. Effects of nursery treatment on seedling growth

Pre- Ave= Per Ave= . Per. Nematode Percen-
sowing rage cent- rage cen— popula- tage
soil hei- age weighttage tion. rcauction
populas ght incr- of inc- over
tion of of ease seed- rease ehotk.
H.Oryzae seed- over lings over
(100 m1) 1lings chock. (Xg) check.

110 22 wil 43" T+06 58,27 16«55 84.04

108 16.4 5413 Tetz, 39.58 18433 82.09

109 15.6 coee 5.4 - 108.33 5
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Conclusion: Treatment of nurscry with carbofuran
@ 1 Kg al/ha or metham sodium @ 250 1/ha followed
by seedling dip in 0.26 solution of dimethoate,
phenamiphos or carbofuran sulfone for 6 hours will
reduce rice root nematode infection and increase
yield of rics. ‘

4.,Chemical control of nematodes infesting peppervine
(Foot=knot and burrowing nematode) 1977~ 79 and
1979.81.

Objective:~ 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.,

Bxperimental details and results of 1977-=79.
8 't.4-

Bxperimental details:~ A field trial in a cul-
vators . v%rdgn with discased vines were laid out.

Treatments;~ (Chemicals testced)s—

T1 = Fensulfothion ™ - Carbofuran
T2 - aldicard 76 - DBCP
T3 - Phorate 77 -~ Check.
T4 = Thiodematon
Dosages= 3 Kg ai/ha and DBCP @ 30 1/ha. Chemical:
were applied on a basin of diseased vines he dosase

per standard was calculated, considering thut The Post
spread areas of vines as one 8q.m.per stendard.

Lay out:= RBD. One trecatment was tried on six
discased standards (sub-plots). 42 such standards ir

a block from one replication. There were 4 replicetes
con81st1ng total number of 168 standard for the entire

experiment
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Method of application:-  All nematicides except
DBCP were applied as 5£dnules near root zone of
affected vines and mixed hvough in soil. Application
of nematicides to be done with onset of monsoon
(May-June). DBCP was applied as soil drench mixed
with water to wet the soil upto root zone.

Observations:~ (i) Nematode population in 250mi
80il and 5 g roots from the seiected vines buefore
applyinf the nematicices, (ii) Nematode population as
above was estimated at intervals of 90 days after
application of nematicides,

FPlant characters:~ Scorings on vines were done
on (1) Die back symptoms (ii) Pattern of yellowing
(iii) leaf drop (1v) new growth development (v) flowering
and yield.

All the vines were given all agrononic and menurial
treatments as per ecomm nded package of practices.

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

Teble 19. Table showing the nematode population/250
mil soil and infestation in the selected

stancards,
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(composite samples of S1X standards)(1977-78)

before nematicidal treatment.
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Rs = padopholus similis.

Mi = Meloidogyne incognita ( larvae)
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The exact number of nematodes from roots could not be
estimated. Even though the nematode population
recorded show erratic levels - f 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 replications.

The nematode population counts recorded 90 days
after chemical application in soil and roots are,
presented in Table - 20 aad for 210 days in Table =21,

Ted

le =20, Nematode population in 250 ml soil end
in roots 90 days after nematicides

application.

Repli=- :

cation &L Telal RLLL RIV
Trzat-
ment. Rs Mi Rs Mi Rs Mi Rs Mi
™ 6 - 1 - 1 - = 3
T2 = - — = e - -
73 1 5 - - - - 3 -
T4 | 5 - - = 2 1 - -
4L 1 - - - 2 - 5 8
7 A 1 4 2 = . 3 -a°
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In Roots
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Rs = Radopholus similis

Mi = Heloidogyne incognita
- = Absent
+ = Present.

Table - 21, Nematode population in 250 ml soil and
in roots 210 days after nematicide appli-

cation.

Replica- i II ¢ IIT v

tion _Re Mi Rs Mi Rg Mi _ Rs Mi
i -~ 21 - - 11 4 -

e 4 - - 19 - P 5

13 4 17 - 11 31 - -

T4 » o = = 6 =

15 - 16 - - - -

m 5 -

Py 6 - 12 - 19 - 13 -
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In Roots

™ - - - + + - - -
2 - - . - - o - -
T - 4 - - - o - .
T4 - s - - - - + +
L5 = + - - - - - "
T6 - - - - - o + -
i + + + - + - 4 +
Rs = Radopholus similis - = absent

Mi = Meloidogyne incognita + = presant

The observations show that there is considerable
decrease in the nematode population in soil and
infection in roots, compared to the pre-treatment
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 225 days after nematicide,

Application are given in Teble-22,

Table=22, Nematode population in 250 ml soil and 5 g
roots 325 days after application of nemati-
ges,

Treat—-  Repli-

ment cation I N LI v

ik 2 2 1 - 1 - 4 fr

T2
13
P4 9

i) ' o = = 7 3 = =
i - - 1 - - = - -

o7 - = = =36 e .
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In roots
T 12 8 - 32 - 130 40 34 -
T2 145 - 40 11 42 - 132 85
T3 25 10 85 - 66 - 40 260
T4 - -~ 106 - 98 89 56 .
5 40 = - - 240 = 8 -
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
nematodes recorded from roots) in the intensity of root
infection., Thus the data recorded indicate that the
gfficacy of the nematicides applied 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-
eragbly reduced: Lt may be pointed out here that a
single application of nematici.es at & dosage tested
per year may not be sufficient to chect 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 Teble - 23,
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Teble-23. Total number of vines exhibiting
Barious aerial symptoms under
different treatments at intervals
of 90,210 and 325 days after
nematicidal d)pllCublon.

i Qlﬁ“ﬁé%

Treat= NIL FAIRLY PRESENT SLVERE VINED DIED

ments 90 210 325 90 210 325 90 210 325 90 210 325
™ 2 5 6 8 3 6 14 10 6 = 6 6
72 4 5 7 6 6 6 13 i 5 1 6 6
T3 5 9 9 11 6 1% 8 9 4 . -
T4 1 5 4 7 4 7 16 3 & = / 0
75 2 5 5 6 6 5 14 8 8 2 5 6
T8 3 10 9 13 7 10 8 7 5 - = =
T 5 2 2 9 11 7 12 5 8 = 6 6

(T 53 ) €2 6N oy R €M @ G €30 €D £S5 T s KT BT (i € sy g 4 15 05D e e e e s e T 7 g L G D €3 CNB g € £L3 me £ eem €0 (i (T €79 G €3 RS2 B33 62 e

B3 Y“LLONIN OF LEAVEu
NIL FEW LEAVES YELLOW MAJORITY OF LEAVES VINES DI&T

d
i

YELL OW
71 5 13 13 g8 T 5 1B e e = 6 6
T2 4 12 11 6 E 7 4% = = 6 ¢
T3 7 41 12 14 153 12 8 = = = - -
T4 1 14 8 7 5 7 16 1 . o= = 4 9
75 3 1% 14 5 5 11 14 1 3 2 5 6.
76 3 9 9 13 15 15 8 - = = _——
77 0. 2 2.1 15 15 35 5 4 - 5 6
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C. LEAR DROP

NIL FEW LEAVES DROPPED MAJORITY
OF LEAVES VINES LimD
™ 2 - 5 8 10 14 13 8 1 - 6 6
i 4 9 6 6 7 10 1% 2 2 1 6 5
5 2 “1h 5 12 15 18 10 1 1 - - ~
T4 1 8 3 T 10 5 16 2 2 4 9
T5 5 T -~ b 6 158 14 6 3 2 5 6
NS 5 10 = 13 10 19 8 4 5 < = -
L e s e e
| D. NEW_GROWTH
N1L JUST BATARTED ABUNDANT VINES DIED

™M 13 6 7 11 10 9 - 2 2 - 6-- 6
72 16 6 6 6 9 9 1 3 3 1 6 6
T3 8 - - 14 22 20 2 2 4" - - =
T4 10 B b 14 14 - 7 = 1 g - 4 9
5 16 5 5 6 11 9 - 3 3 2 5 6
6 10 - e 182 22 19. o 2 5 - - =
™ 1% 13 156 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 recpveredg from die back
symptom and in putting forth new growth, ‘the number of
vines dead was nil in case of vines treated+-with phorate
(1%) and DNCP (T6). The maximum death of vines was noticed
in treatment T4(thiodemeton) Solvirex applied vines. T1,T2,
75 and T7 (check) was egual in that respect.
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Experimental details and results of 1979-81.
EXp Gle 4

Bxperimental details.

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

™ = PFensulfothion @ 3Kg. ai/ha.
T2 = Aldicard "
I3 = Phorate i
T4 = Carbofuran o
T5 = Check ’

Lay out. R.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.

Met:hod 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 sqg.m. Applica-
tion was made with on set of monsoon . (May - June).

Details of formulations used and the quantity.
Fensultophion = Dasanit 5 g-18 g/standard
i

Aldicardb - Temik 10 g-9g
Phorate - Thimet 10 G -« 9 g "
Carbofuran - Furadan 3 G=30 g "

Obseryationsz

T.Nematode population in 100ml.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,

3.5coring of vines were done on
a)lie back symptoms

b)Pattern of yellowing

ogLeaf drop

d)New growth development,
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Results:s “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 throughout the period. The reduction
was more comspicuous immediately after the appli=
cation of nemasicides during the both years.
However, the population increased during the 3rd
and fourth obscrvations of the first year, both in
soil and root. <1his may reveal that the efficacy
of the nematicides in checking the nematode popula-
tions lasts only to about 90 days.

The sooting 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 improvemcnt 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, Nematods population in 100 ml. soil of pepper
(Average of 4 replications). e

e . ey e e 42
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Table=24, Nematode population in 100 ml. soil of pepper
(Average of 4 replications).

€51 S e e O B D e S e S e 53 e £ €30 6 oy 669 6T B 6 G e G 50 659 57 £ £ 5 e 6 600 G € s S 6 €59 ) G 10 g 6 .y 5 B9 3 € £ BS £ 6nd 6T £ 3k e 0 ¢ L2

Date of  31.5.79  18.9.79  20.12,
oOhserva-

tion . e N { |
Treat- _RD M1 RS Mt RS [
nent

79

11 R

M1

18 T80 T BaBO 22,4t

M1 RU

i 1528 12.7 3.0 4.2 3.5 4.8 3,7 5.0 5.9 6.5 5.7 &
T2 195 124 B 4sb6 4ol 5.1 4u2 5.2 Ta8 645 6.2

o 25.3 1B.5 Gull 5.0 98 5.4 10.0 5.5 11.0 6.8 8.5 4.5
T4 20:2. 10.8 6:0 2.8 6.9 2.8 T.0 3.0 5.3 5.9 B.,1 4.0
Jig Ts53 T T8 6s9 68 643 5.0 6.5 6.5 6.9 7.5 Tadd

Table.25. Nematode population in ¥ g root of pepne
(Average of 4 replications)

il 14.5 15.5 2.8 4.8 3.4 5.1 3.5
T2 18:8 19.5° 5.9 4.8 4.2 5.1 4.5
T3 21,3 18,8 5.8 4.8 4.9 4.1 G.5
na 1543 149 2,0 2.6 2.3 2.9 2.5
5 12,2 6.9 12,0 6.9 12.5 7.2 13.5

£ 0D 63 o o O 65T €5 €3 057 £ 6 £0a e €9 670 65 5 ern Gum 53 £ 658 o O £ 65 (e £ £ man e 659 69 G50 € G0N €73 64 £ma e €50 D GO0 € €Y €T 65 6 59 £ 6w em € ean

5 9.8 5.5 8.3
5 108 9.8 8.6
9 9.3 9.3 8.5
5 845 543 TeT
8105 171 14,5
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Conclusions

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

Control of root-knot nematode, lMeloidogyne incognita in
brinjal by nursery treatment (1979 and 19871).

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

Experimental detoils and results of 1979,

Design d R.B.Hx

Variety : Brinjal (Local)

Replication s 4

Nursery bed size 3 1 Sq.M.

Main field plot

size : 4 8g.0."

Treatments: ‘

T - DBCP at 3 ml ai/sq.m.

T2 - Metham sodium at 15 ml/sq.m.

3 ma - 20 ml/sq.m.

T4 i 25ml/sq.m.

T5 - Carbofuran at 0.2 g/sq.m

76 b 0,3 g/sq.m.

T7 e 0.4 g/sq.m,

T8 ~ Aldicarb 0.2 g/sq.m.

m 1 it .

o W 8:7 §/84:h:

T11- Untreated (Check)

The nursery beds were treated with DBCP and methan
sodium 15 daye before sowing seceds. The other chemicals
were applied uniformly on prepared beds and soil was
raked up one day prior to sowing. The secdlings were
urrooted.and transplanted to the correspandin, treatment
in the main field at a spacing of 55 x 60 cm. The plants
were maintained giving all the recommended practicies.

Obsof%ations takens

1. Plant stand 1,2,3 and 4 weeks after generation.
2.Numbcr of leaves, height of scedling and gall index
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of transplated secdlings.

3. Welght of 25 seedlings.,

4.Nematode populations in mgin ficld.

5.5hoot weight, number of leaves, root weight and
root-knot index at close of the ¢xperiment.

69Yeildo

The seecds were found to germinate on 4th day
and almost 100 per cent germingtion was noted by the
7th day. During the second, third and fourth weck,
stand of the sedlings was uniform in all the plots
c¢xcept in check plots. At transplating time, all
the seedlings except in check plots were freec of
root knots, The number of the leaves, helght and
weight of seedlings were found significantly super-
ior ovcr the check.

(Table = 28).

In the mainfield plants raised from seedlings
treated with carbofur.n at 0.4 g/sqg.m. allocarb at
0.4/8q.m. and mcetham sodium at 2bml./sq.m. gave
Significantly supcrior rcsults of characters studied
(Table 29). The number of leaves are increased over
check by 101.8 per cent in casc of - carbofuran
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.Sg.m.
There was an increase of 60.4 per cent shoot weis ht
with carbofuran, 0.4 g/sq.m. 51.1 per cent with
aldmcarb, 0.4 g/sq.m. and 47.8 per cent with ncthan
sodium 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 aldicarb 0.4 g/
Sqe.m. and 37.4 per cent with metham sodium 2h il
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 cent and 68.7 per cent with metham sodium

25 ml4” Boil populdtidén_.of plant- parastic nematodcs
including M.Incognita was also found (Table 30) %o be
reduced by 20.2 per cent to 50.1 per cent in nematodc
treatment plants, over the check.
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Thus root knot nematode frcs seedlings of
brinjal could be produccd by nursery treatment s
with cambofuran aldicarb, mctham sodium and DBCP.
Meximum control of the root knot nematode in the
main field with incrcased .:ield was obtained oy
nursery trcatment with carbofuran .4 g/sq..m.

followed by aldicarb 0.4 g/sq.m. and metham sodium
25 ml/sq.m,
Teble -~ 28, Effect of Nurscry treatment on brinjal

seedlinys (Average of 25 plants)

T e e 520 00 2 0 e £ e 051 £ 10 e e 6 ey 0 6 G e 6553 3 g rmm 5 6 9 153 5 8 e €5 img e 7 £ £ €53 s e 2 £73 £ s 5 1 e £ ESI RN T e, s etin 6e £ €

Treat- HNo. of leaves Height of seedlings Weight of 25

men can No. i Mean heig! ‘incre+ LSc€dlings
L 1859840 % in lean height % incr Mean weight % incrs

crease gase over
ovaer check.
q“mgﬂmmwmmmmmmMEEQQSE;ummmmmMm“mwm“mMMﬁnmwnnmmmdWH

T1 4461 51:10
T2 4.56 49.50
T3 4,66 52,80
T4 4.7 54,20
T5  4.56 49,50

L ]
\\)\x
(SN

1197 86,90 58.2%
15213 85.14 6o 53
12,80 - 86.07 787
15450 864,20 SCe5T
16.40 8090 30625

o L]
Ul Ul W
= £

ur ool Vloun
-.';;
(00)

Ui
.

T6 4.68 83.40 5,54 12,20 85.20 = %9,.7
07 4,55 49,30 5.53 16.20 87.07 29456
Is 4471 Bdyd 5.3 1160 85.20 Tt
79 4459 50,10  5.50 15.50 86.15 37494

T10  4.69 53.80 5.: 10470 87.03  39.50
11 3.05 e 4.75 _— 68.43 oo
C™ at 5% 0.50 - 1.0 s 56439 e
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Experimental details and results of 1981:-

D@sign' - Rendomiscd Blck Design
Variety - Local.
Plot size - 2,25 M x 2,56 M
spacing = 45 cm x 60 cm
Replication -5
Treatments -~ 10
Treatments
: ; = ‘ Fo
71 -~ Metam sodium - 4.86 ml/ai/nm
2 - " = 6.48 nl ai.,m2
5. ~ " ~11.43 ml ai/m®
T4 = Aldicarb - 0.2 g ai/m?
T5 - . - 0.3 g ai/m
T6 - " - 0.4 g ai/n
”
T7 = Carbdfuran - 0.2 g ai/m
T8 = L - 0.3 g ai/m2
79 - i = 0.4 g 3i/mZ
710 - Untreatecd -

Metham sodium was applied to the beds fiftecn
cays before sowing. It was mixcd with a little quan-
tity of water to ensure uniform sprinkiing ovcr the
bed, -The tfeated beds werc then flooded to a height
of 5 cms Just before sowing a light hoeing was given
a facilitate the escape of residual fumigent. The
granular ncmetodes namely carbofuran and aldicarb were
applied uniformly over the prepared beds on the day
of sowing and Lightly hoed in onc month later the
seedlings werc uprooted and transplanted in the main-
=
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Observations (10 plants selected at random)

Nyrsery
1.30il population of nenetode at the time of sowing

2.Plant stand at transplanting.

i

%.Gall index,

K-inficld

I}

1.S0il Population in the field at transplanting.
2.Plant height

5,Root weight

4 ,Number of leaves

Bsiiald

6.Galls.,

7.Nematode population in soll.

Results are presentod in Tables 31 and 32,

The average weight of secdling showed an increasc
from 53 g to 104.13 g. a8 comparcd 1o 36.5 g in the
wntroated plot (Table 31). The treated secdling

did not have any galls at the time of plaating.

The number of galls in the untreated plot ranged

from 7-20. In the mainficid the height of plants varied
rom 70,37 cm to 99.03 cm as against €8.84 cm in
control. T2 (Motam sodium - 6.48 ml ai/m ) hed the
maximum height of plants. The number of leaves and
root weight were heighest in T5. (Aldicarb=0.3 g ai/n")
5 also had the maximum number of fruits (75.67 fruits
when comparcd to 58 frultus in the untreated control.
But the highest fruit welght was récorded from carbo-=
furan treated plots (t§) Tible e
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All the chemicals at the various levelsware
SlghlflCancly effective in reducing the number of
galls and gematode po muLdtlon in the soll. &ldieary
0.3 g ai/m"(T5) recor 124 the lowest number of zalls in
rcot and nematede OOpQLdtiOH in the soil, The
number of galls and the nematode popuL?tloa were
significantly reduced by 80.39% and 90,61%. The
treatment T8 significantly rceduced the numbers or
golls and nematode population by 75.20% and 83.28%.
rsSp@otiVDLy (Table =~ 32).

-

A;on' tau treatments tried it is seen that
aldicarb 0.3 ai/m2 is comparatively cffective in
&f Nu*olLla bhv nenatode population in the soil
and in uowrg the number of galls, This treatment

tE

al1so0 exhibited an increase in the number of fruits.

[

Table~31. Bffect of nematicides at different levels on
growth characteristics of brinjal (Average of
3 replications).

T Lv.,wei- % in- deignht % in  No. of %incr— ROOt we— %in

gnt of crecase of crense Lsaves ease ight(g)  cre-

25 secd=- plant ase

lings in (cm)

nurscry
i 53 455.a THaeb 9eTT 8943 38.00 .25.6. 20.75
i 6933 8 .94 99.03 43.79. 102.4 58.34 25.87 22.02
T3 41.83 14..60 80,17 16.26 G617 B59.25 265 25,0
T4 91.2 149.86 70,37 2418 16467 18«49 22,5 613
75 104415 - 185428 85.50 24415 114.53 7T7.09 30.5T7 44.19
T6 g 149,32 «T7 18.73  99.6  54.01 27.13 27.97
oy 59 61.64 ° 77.80 12,97 Té.4 18.14 25,97 22,5
B 123,.5 238436 82.,4% 19,69 110, 67 Tlelsd 25410 18459
e 69.7 90,96 1083 2:85 114, T6:559 26,17 25,44
o 3645 68.87 64 67 2l a2l

o L
CL N NS N3
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Conclusions: =

‘ . 0 g2 n i
Aldicarb and carbofuran @ 0.3 g ai/m” were effcctiv
in controlling the root=knot nematode population in S
increasing yield of brinjal.

Control of root=know nenatode Mgloidogyne incognita in
brinjal with new chemicals (1980 and 1982).

Objective:= To evaluate the e¢ffici

=
in controlling the root-~knot nenatods

Bxperimental details and results of 1980,

Locution: College of Agriculture, Vellayani.

Varietys Local variety

Experimental Design: Randomised Plock design with 7
treatments replicated four times.

Plot size
)

Nursery 1 m”

Moin field. 2 x 3 M2

Troatments:

1.ctam sodium (Soil drench) 25 ml/sq.n.

2.,A1dicarb G. 0.3% al/sq m,

%.Phenamniphos G. 0.3 g/Sq.Il.

,.DLthylamlnosulf anyl Caroofuran EC 0.3 ml/sq.m.
. G 0.3 g/5q.m.

L Cytrolone G. 0.3 g/ sg.u. .

7.Untrected

Methodss: Drenched the soil 15 days before sowing with
metan sodium stagnate water in beds and added bhc funlg*
and allowed to peroolwte Granules were applied on the dc
sowing., Dihytyl EﬁlﬂOoUleDJl carbofuran E.C. was used &

5 soil drench on the day of sowing, Procedure described

for Metam sodium was followed. Sowed 2 ga. of seeds in lincs.

Trensplanted the seedlings to infested ficld.
Obscrveations:

Nursery ¢ Weight of 25 seedlings

Plant stand &t 7, 14, 21 and
sowinge.

)
co
<t
5
S:L
o

e

g
o
F
+
@

Ao

Manifield: Nematode populetion ot transplanting
Final gall index
Yield pe¥ “lot

Final nematodc pO)uL“*lon in soil and root

Other growth parametors(No.of leaves
height, shoot weight, root weight ctc.)

ﬂ.*‘;

(5,
_\

S

Se

ncy of some new chemicals
¢ by nursery trcatment.

i
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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 percentage was more (G0%)
that in the treated ones (65% %o T75%).

In metam sodium treated nursery weight of secdling
was highest (124) and in untreated nursery it was only 60
gns. Between treatments there is significant differcnce.

1

ction Dibuty laminosulfeanyl

A8 regards the leaf product
] &nts gave maxium number of
a

carbofuran (EC) treated pl
leaves ot 28 days. While

onclusion cytrolane G
treated plants gave the be results, Maximum height was
Observed in Metem sodiun

.
Cl
[

<

o
)
T

u
n
T
-’U v
treated plants in 283 DAS the
aldicerb treated plonts at conclusion. But there is no signi-
ficant difference in leaf production and height of the
plants. (Table 33), :

Dibutylaminousulfanyl carbofuran treated plant s gave
vhe maximum yeidl (5.26 kg/plot) as against the untreated
plot (3.035 kg/plot). The preplamting nematoce popula-
Tion in the main plot was more or Less uniform and there
18 no significant different ce between the plotss At
vhe end of the experiment thé undreated plot showed ..
fhe maximum number of nematodes (173/100 soil sample)
vnlle in treated plots the population was 54,75 in
Phenemiplos G (68.3% rcduction) and 62.25 (64.05%)
reduction) in Metam sodium treated plots and these two
=re on pars In root population also there is significant
difference. In untreated plants the population was
152,35 while in treated plants population ranged from
87.15 to 277.8 (80.7% to 38.5% reduction)., With respect
Go the total number of galls there is significant differ.
cince that is T74.33 in treated and minimum of 18.9 in
adicarb treated plants.(Table 34),
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1982.,

2

Experimental details and results of

L=
Design -~ Randomised Block Design
Plot size - 2,25 M x 2 Y

Spacing - 45 cm x 60 cm
Replication= 4

Trcatments ~ 6

freatments

e

. ’ &
™ = Aldicarb = 0.2 g/m

-Carbofuran - 0.2 g/n2
2
2

=
N

-Juinalphos - 0.2 g/n
~Phorate = 0,2 g/m

~Disulfoton- 0.2 g/5°

HOE
SIS SR

~Untrcatsd.

.

A field having more or less uniform population
of rootwknot mematocde was selected and nurscry bed
prepared. The nematicides werc applicd ot the time
of sowing and lightly hoed in, After one montRl the
sectling were up-rooted and transplanted in the
mainfield.

Observations

1 .Nematode population in the soil
2.Flant stand ’

Hainficld

1eInitial nematode population.

2.Plant stand - i. Height of the plant.

ii« No., of leaves.
oL

iii. Root weight.



5=

3 . Yicld
/. Final nematode population in the soil
5. Number of galls.

Results are preseanted in Tables 35 and 36, The
height and number of leaves of seedlings in the nurscry
did not show any significant aiffcrence due to the
various nematicidel treatments. But there was an
incrcase of 17.55% to 39.665 and 1.23 to 49.26% .in
plont height and number of leaves (Table 35). At
transplanting all the seedlings ezcept those in check
nlots were frec of root halls.

In the menifield among the growth parameters
observed only heizht showed significant incrreasc over
control. Moximum height was observed in I (aldicarb -
0.2 g/m2). There was 50% increasc in heizht ovar
control in their treatment. The other treatments werc
on par with control. Though not significant thers
was considerable increase in the nunber of leaves and
root weight in the treated plots., Here also maximum
increase was observed in aldicarb treatment. The
increase in number of lLeaves ranged from 30.38 to
111.%39% while increase in root weight ranged from
0 to AT.84%.

The treatment had a significant effect on the

yicid of the plants (Table %6). The increasc in fmit
weight ranged from 39.7% to 135,71%. As in the cther
cases aldicarb trcatment gave the best result followed
by T4(Phorate treatment Meximum number of fruits was
produced in aldicarb troated plots (46.35 fruits as
ageinst 24.75 fruits in untreated control). Though

the other treatments carbofuran quinalphos and disul-
foton also increascd the yield substentially they
were on par with control.

d to the effectivenecss of the
cides in check matode infestation, all the
icals were Tound to be cffective. The lowest numbexr
1s and soil nematode population was recorded

rb treated plots. The reduction of nematode

on in the oil ranged from 78.92% %o 89,68%.
reduction ranzed from 80.17 o 87.85%(Table

P
i

o
(525
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Mus application of chemicals reduced nematode
3 .L . 0 o o
population lncreasing yicld, Aldicarb followed by
phorate gave the best result.

Conclusion: Aldicarb, carbofuran, and phoratc @
0.3 g ai/m2 reduced ncmatode population in soil and
significantly increasel yield of brinjale.

7. Control of root-knot nenatode Meloidogyne incognit
in brinjal by seed treatment with nematicides and
fungicides in okra (1930 and 1932) .

o

cvoaluate the efficacy of seed trcatment
ides and fungicides for the contr 0

£s of 1980,

Bxnorinental Design. The experiment was laid ow

: 2 ¢
Randomised block design with 12 treatgents replicated
trice with a plot size of 1.6 x 4.8 M° (3 ridges of

t

A B oy s A i A o A
i.5 lensth spaccd 50cm. apart).

Jaricty : Bhindi (Local)

Dreataentss

w/w

°
'
b
=
Oy
O
>
o<
< (@]
[8}]
3
<’
N
g
<
",J
-

2 .Carhofuran 3% ai w/w

5 ” %4 2i w/a + Captofol 0.25% w/w.
L # 3% ai w/w + Carbendazim ".2% w/w
B i 3% oi w/w + Thiram 0.2% w/w
6.Aldoxycarb 7% oi w/w + Captofol 0.25% w/w

Te i - +Carbendazifn.2% w/w
. . i + Thiram 0.2% w/v

g.0aptofo 0.25% ai w/w
10.Carbendazin 0.2% al w/w
11, Thiram 0.2% ail w/w

12.Untreated 0.2% ai w/w



Methodss- Seeds wore treatcd with Furacen F

( #lowerable) fornmulation with talce; aldoxycarb we
addrod to the wet sccds and shaken well in a closcc
container to give a thorough seed cooating. In
treatments combining nematicides amd fungicides,
they were mixed and treated s described shove.

In treatment having fungicides along the fungicides

3

were addrd to slishtly wet scecds and shaked well 1n

o closed contalner.

Obscrvations recorded

1.Pre sowing nematode population ,

> plant stend (height, No.of leaves atb 7th,14th
218t and 23th day after sowing)

5,Pre emergence damping off per centagc (5th day)

L.Post emergence dempling off per ccntage on 14%h
21st and 28th day.

5.0all indix = 4 weeks after shwing.

6.,Gall index - final

T.Yield.

Dita prcsentcd tn Table 37 shown that the growth
parameters 1lilka height of the plant 18 significantly
different in 21 DAS. Maximum height (40.1% ingrcase)
was obtained in treatment neving carbofuran treat-
ment followed by aldoxycarb (27.2% incrcase) and
the minimum in untroated plants as observed at 28

D4S. Shoot weight and root weight were meximum in

1 | o o =7 - 7 " ERP
thiram alone treatment, with 18.5% and 122,6% increese
reppoctively.

The pre—emergence damning off was not significantly

~—

different (Dable -38). But significent difference was
obtained in post emergconcc demping off &t 14 DAS.
Post emcrgence damping oof percentage was mexinun (30)
in untreated plants and minimum (4) in aldoxycarb
plus carbendazinm treatnent. Though not significant
post emergency duomplng off per centage at 21 DAS was

ninimum in ceptofol along treatment.
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The soil population (Table 39) of root-knot
nematode at conclusion ®WasS significantly reduccd
over the check plants, with carbofuran plus thira
treatment heving minimum (82.6%) reduction) followcd
by aldoxycarb alone treztment (85.5%) reduction) .
The root population of nenetodes also was signl-
ficantly less in all treatments over the chock.
Aldoxycarb alonc treatment hed nil and carbofuran
plus thiram treatmcnt, 2,0 per 5 g, root, when 1t
wes 161.3 per 5 g root in check plants, In gall
counts also there was significant difference. The
average numbers of root knots was 3.23 in check
plants which ranged from 0.32 to 2,99 in the
different treatments. Yield data show that maximum
yield was obtained 1n trostnent with aldoxycarb plus
captofol with an 1ncroase of 54,7% over check followed
by Carbofuran alone treatment with 62.6% incrcase.

Bxperimental detazils ond results of 1982,

Experimental Design

Design ~ Ranfdonised Block Design
Plot size = 2 Mx 2 U
Spacing = 50 cmn x 50 cm

Replication= 3
Treatmnents = 9

Treatments

=
=X

~ Lldicarb suffone 3% a.i. (w/w)
70 - Carbofuran 3% a.i(w/w)

73 - Thran O.é% a.i (w/w)

74 - Carbendozin 0.2% a.i (w/w)

75 =~ Aldicarb sulfone 3% a.i(w/w) plLus Thiran
0.2% ai(w/w)

76 - Aldicarb sulfone 3% a.i. (w/w) plus
Carbendazin 0.2/ a.i (w/w)

07 = Carbofuran 3% a.i(w/w) plus Thirem 042%8 01 (/W)

8 = Carbofuran 3% a,i(w/w) plus Cgrbendazin
0.2% 2¢i (w/w)

79 ~ TUntreatcd.
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The treatments were carried out as por the techni-
cal programme. '

Observetions (10 plants/plots at random)

Initial soil population of nematode
Height of plant

Nunmber of leaves

Weight of root

Yield

Pinal nematode population in the soil
Number of galls.

M A DD —
L3 o L 3 *

= oA
L

2

The sceds germinated on the fourth day after sowing
anc there was 100% germinetion by the gseventh wayo No
incidence of wilt was observed in any plot. Plent stand

~t 45 days after plantiog was uniform (Table 40)

/\”C}

The effect of different neaaticides and funglci
awd their combination was highly significent a )
- ong the four chemicals Uld their combilnations tes

Iuoﬁ nymber of rootmkn was obscrved in T7 treatment
(Carbofuran 3% c.i (w/w) @ Lup Thiramn O,Qﬁ ook (w/w)

Table 41). The reduction in the number of galls voried
from 65.36% to 91.06%. A4LLL the trecatments significantly
reduced the root galls compared to untreated controle

The soil oopulhtlon of M,incopnita was also significently
lower in the trented plots, 21l tho ureatmcnts being
cqually effective., There was 66.75% to 79.95% reduction
in the soil population of ncmatode.

G

Significant increase in ield was also noted in
the trceted plots (TnoL 21Y. The increase in number ond
weight of fruits ranged from 20. 23% 4o 54.59% and 25.f2ﬂ
Lo 104-2ﬁ- This woe closely followed by T5 where the
number and weight of frults were increcased by 37.41% and
70,91%, None of the plant characters studied qhowed any
81vn1flc%nt difference. However there was T7.96% to 25.247
1ncrcasc in plant ﬂblnht ~nd 29.05% to 451.27% increasc
root weight.

The results indicatc that carbofuran and thiran
treatment was effective in improving the plant stand and
increasing the yield.
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Conclusion :=- 4ldoxycarh @ 3% =ifw/w) carbendezin

ai(w/w) end Thiram 0.2% ai(w/w)
improving the plant standard increasiig the yicld
of olra,

0.2% (w/w), Captol 0.25% ai (w/w), Carbofuracn 3%

were wffective in

e

8. Intograted control of root-knot nematode,

Meloidogye in cognita infesting brinjal (1979 &

xe wema g o

7987y,

Objectives~ To st udy the cffect of cultureal
nursery treatuent
controlof: ,

operationg and nenmaticides a

and as spot appliccation in th

M.incognita en brinjal.

O

Bxperimental details and rosults of 1979,

e

Experimert al designs

ol o 2 . - !
Nursery s Bud size 1M° (nctt) 4 replications
Main field : Rendomised blocks replicated, 8

treetnents and four repdications,

nlot size 16
Brinjel.{local)

Varicty :

Trsatme ; :
L : Beds weie treated with Methan
Nursery sodiun (Vapan) at the rate of

25 ml/sq.n.
Mainfields

1.Hormal ploughing (10 cm) + untreated secdlings +

treatnent of Aldicarb (4 + C + B)
2.Deep ploughing (20cm) + untreated,secdlings + N..
treatment of Aldicarb ( B+ C + B)w

3.ormal pl:ughing + untreated seedlings + Lldicarbd

(L+C+F)

44Deep ploughing + untreated seedlings + sldicarb

(B+X+F)

5eNormal nloughing + treated
(L%¥D+E)

se

e
\J

dlings + no aldicaxb

BT
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6.Deep ploughing + treated seedlings + no aldicarb
( 4+D+E)

T.Normal ploughing + treated scedlings #* 2ldicer
(A+D+F)

8sDeep ploughing + treated scedling + aldicari
( B+D¥F)

L = Normal ploughting # 10cm
B - Deep ploughing = 20cn,
C = Untreated scedlings = No.nurscry treatment.

D -~ Treatcd seedlings = Nursery bed treatment with
metham sodium at 25 nl/sq.;q.

BE - No nematicide treatment.

. Lldicarb treatment = at 1 kg ai/ha at the time
trensplanting (s; ot appllCathn)

Methods:

Nursery beds were prepar ¢ in ro t=knpy infested
soil. 15 days after neatcide treatment seeds were
scwn in the bed. A red losm soil in which the
previous crop was brinjal was sclected 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 traansplanted 30 days
after the SOWlng Spot u“U'lchlOﬁ of aldicarb was
done on phe day of DldnuTHU.

=

Observathons:

Nursery: 1. Weight of 35 seedlings per bed
2. Plant stand (Height and number of leaves.
* Mein £ield:
1 Nunber of leaves of transplanting, 15
days after planting.

2.Height of plents transplanting 15
days after replanting 45 days after
transplanting and at final harvest of

the plants.



35 Root weight:
4,5ho0t weight:
5.Yield

6 Number of root knots.

T.Nematode population at trensplanting, 15 days
efter planing and at final harvest of plants.

The germination percentage was lasser in vapan
treated nursery beds in untreated nuwscry bed, The
weight of seedlings and plant stand was not stetis-
tically significant between the trcated and untreatoed
nursery beds (Table 42).

Growth parameters like number of leaves and
height showed no significant cifference when cbserved
15 and 45 days after planting. A final harvest of the
plants Normal ploughing + treated scedlings + aldicard
tA+D+F) have a significantly higher nunber 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 seedling + aldicarb (B+D+F) gove the highess
root and shoot weight (16.69 g and 136.5 Kg) (Tabl 42},

The treatments did not influence the yeidl sig-
nificantly. H,wever, the highest yicld was obtained
in T7 normal ploughing + treated seedling + aldicarkb
(L+D+F) (13.63 Kg/plof) closedly foliowed by decp ‘
ploug ing + treated secdling + no aldicarb (13.3 kg/ ¢t
(Table 42),

The soil nematode population at transplanting,
15 cdays after planting and at final harvest were not
statistically significant. Howocter, T 6, decep ploughing
+ treated secdling + no aldicarb (B+D+F) reduced the
soll population by 74+:% over the check. The root
knot nematode population in root was significantly
lower in T8, deep ploughing + trcated seedling aldi-
carb (B+D+F5. Anong the various treatment, this T8,
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treatnent was found $o have the mininum number of
galls (Table 43)., This indicated that deep plough-
ing ~decreases the nemztode population prior to
transplanting and when the seedling raised from
nenaticide tricated gursery were transplanted, therc
is less chance of incrcase of nematodes., It may not
be noted fron the tables that in T8, the shoot weight
and root weight were increased and the rcot popula-
ticn and root knot counts were the least., The

yicld also in this treatment, though not maximunm,
was ljigher than the check. Considering thesc, a
combination of decp digging, nurscry treatmnent with
nenaticide and spot application of aldicarb at
planting timem may Emprove the growth of brinjal
plants in the main ficld, recducing the nematode
population and increasing the yicIld,

Experimental details and rcesults of 1981

Design - Oplit plot
Plot size -2.25M x 2.5 M
spacing =45 em x 60 cn.

Replications - 3

Treatments
Main treatments - 1.Normal ploughing wpto a depth
of 10 cm (N)
II,Deep oloughing upto a depth of
20 cnm(4)
Sub=treatments- 1. Healthy seedlings.
2, Affected secdlings.
1,8pot application of aldicarb at
1 kg ai/ha,

ii.No nmenaticidal application to the
transplanted crop.
veedlings were raised in metam sodiun famigoted and non-
funigated plots. The beds were funigated,FTifteen cays
b.fore sowing with metal sodium @ 30 nY/m
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Obscrvations

leInitial nematode population.

2.,Plant stand 15 days after transplanting
3.Plant stand 45 days after transplanting.
4.Height of plant.

5.No. of leaves,

6.Ro0t weight.

7 ° Yie 1c .

8.No., of galls, ‘

Y.Nematode population in the soil.

From the observations recorded and analysed .in R.B.D.

it 1s secen that only the major treatments are silgni-
ficant for some of the characrers., Minor trcatments

nor major x minor treatments showed any significant
differénces. -

Plant stand, fiftecen days after transplanting
form 'Table 44)., No significant difference was
dbserved in the height ond number of leaves of the
nlants. Forty five days after transplanting though
the plant height was uniform, the number of lcaves
produced showed significant d iffrences., Herc¢ the /
najor treatments were found to have some influcnce,
The number of leaves produced was maxinun in normally
ploughed filed (13,81 leaves as against 11.99 lcaves
in deeply ploughed ficld). Height pf glants atb
harvest were also found to bhe significantly influencas
by the type of ploughings - Deep ploughing resulted
in an increase in the height (83.85 cms as agailnst
T4.7tem. in normally ploughed field). Minor treat-
nents did not have any significent incluence on the
height of plants., However spot application of aldi-
carb resulted in an increase in height (83.46 con
and 80.27) cm. Root weight and number of leaves did
not show any significant difference. In tho cose
of roct weight too spot anplication of aldicarb showed
an incrcase in weight (19.95 g and 19.10 g).
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Yiecld was significantly influcnced by deep
ploughing of the field., Both the number and
weight of fruits showed a significant increase ovir
the plants in the normally ploughed Ilbld(Tu le 45).

The number of frults increcascd by 44.44% end © he
wvelght bf fruits by 43,95%.

The trcatments did not have any significant
effect on the soil population of il. 1ncq§n;§“ and
gall procduction on roots. Dcep plou011n~ of the
field resultcd in 6.79% reduction of the %gmvtaL

population in the soil,.

QQHClHulOH”“ Normal ploughing followcd by spot
application of aldica¥b @ 1 kgai/ha and deep
ploughing increascd the yield of brinjal and reduccd
the roctsknot nematode population in soil.

9. Demonstration of nursecry soil treatment and
main fiecld treatment with carbofuran for the control
of rice-root nematode,.Hirshmuaniclla oryzac.

(1981 and 1983). ' '

Objectuvek- To find out the effect of nursery
soll troataent and main ficld treatment with cerbo-
furan in controlling rice root nematode, H.oryzac.

Bxperimental details and rosults of 1981

Design - RBD ’
Plot size = 4 M x 4 M (16 sqn)
Spaciny - 20 cm x 15 cm
Replication - 7
Treatnents -~ 3

Trcatments

Tt - Untreated control.

T2 =~ Planting scedlings raised from nursery treated.

T3 - T2 followed by post planting soil application of
carbofuran at 7 and 50 days after planting.
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e

Nurscry was raiscd in soil treated with Caxbo-
furan granules at the rate of 1 kg ai/ha, 4 field
with fairly high population of H.oxmyzae  in the
soil (68 i 129/100 nl soil) was sclected and th
seedlings tramsplanted., Carbofuran was applied 7
and 50 days aftcr planting.

)y 2

<

Observations

Nursecry.

1 .Mematode population in the nursery.
2.,Plant stand in the nursery.

3.Height of plants.

4 ,Number of production tillers.
5.Number of mon-productive tillers.
6.Weight of rodb

T.Weight of pealcle

8.Yield/plot

9.80il and root population of H.oryzae

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

g

The observations recorded in the nursery (Table 46
that nursery treatment with carbofuran checked the
infestation stace. Wnile the root population of
H.oryzae in 10 root was 85.3 in unteeatel plots 1t
Was only 26 in the treated plots. This reduction in
nenatode population resulted in 22,1% inercase in
the weight of a seedlings and 7.4% increase in the

height of seedlings.



e

Mainfield observotions (Table 47) indicated

that both the nurscry scil treatment and nainfield
treatment with Carbofuran were sgqually cffecctive
in reducing the infection by the nematode resulting
in & sigaificant increcee in yicld Rogt end Soil

population of H OLJu,C were reduced weas upto 505

in the root popul.tion ond 54.6% in the soil
pbpulﬁblun WT’lb UOpU 2tion in T4 the suppression was
50.38% in the root 2nd 59,76/ in soil.

Plent characters like Height of the plant, and
root weight did not show any blénlflCunt llLiG PERE
qOWCVbl, there was 1.6% T 5.O4ﬁ and 11.,13% to 13,71%

LYporesss Pgsvectively in t 188e ehsraclters ogver
control (Table 48) :

The number of productive tillers and panicle
weight showed a significant increase. The number
of productive tillers increased by 22 8% in T2 and
T1. 7% in T3.(Table 48) Yield of grains (Table 47)
was significantly more in the treated plots with

-T2 giving 4.07 kg/plot. and T3 3.86 kg plot.

The increase in yield was to the extent of
2%3.71% and 13.35% over control. Statistically both
these treatments were on par. The dry grain weight
and straw weilght of the troated plants did nct
differ Slgﬂlflc ntly from the control plots (Table 47)
cherthlus there was an incrcase of Z1«84% f¢ 35.75
and 0 to 9.14% in these charac L“rs over control.

Chaff produotlon (Te blo A7) was more in the untresto.
plots while it was 10.65 %o 1u.d9ﬁ less In the
trcated plots,.

The ¢ ata pI resented indicate that addition of
carbofuren in the mainfield after nursery trcotment
vith carbofuran does noct haeve any added benefit.

Treatment of the nursery along provides sufficioent

- -

protection to drop from nematode infestation.
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Decegign s RBD Repligetion: 8
Plot sizes 2 x 2 m Treatnents: 4

Spiicing 2 20 cum x 15 cin.

1. Nurscry untreatcd (Untrecated control)

2.Pianting scedlings Jreised from nursery treated
with carbofuran grenules @ 1 kg a.i./ha.

>
5.48 T1 followel by post planting soll application
~of carbofuran atb 50 days aftor planting @ 4 Kg/a.1l./ha,
carbofuran ot 50 days after planting @ 1 kg/ai/ha.

4.8 T2 Tollowed by pQSt nlanting soll cpplication
A
U

oL corbofuran <t 50 days after planthg @ 1 kg.
al/hz.

Obscrvationss In the nain ficld folliowing obser-
vatioas were takons-—

1.Height of plants.
2 JJiumber of productive and non_productive tillers.

1,]' A
-

4.50i1 & root populction of H.oryzac.

s of root

\N
&

5.Weight of panicle.
6.Yield per plot.

The results are prescated in Teble 49 and 50.
The anursery trcatment with carbofuran alcnc (T2)
and nurscry treatment with carbofuran followed by
soll application of carbofuran 50 DLT (T4) were
equally effective 1in reducing th:e infection by the
rice root nenatode, resulting in a significant
yield increase.



The height of plont show-C & significunt
increasc of %.27 to T7.2%. in the different treat-
nents. Treat T4 oove the naxioun height of G0.13
cn 28 agabnst 84.05 cn in the control plots.
Though there was no significant difference in the
root weight, plaants in the treat wnt T4 had &
higher root weight. Tho number of profiowive Tlllis
ers and panicle weight also showet & gignificant
increase, The nunber of nroductive Gillers increased
by To4l%, 6.24% ant 21.8%%6 in T2, T ond T4 zespect-
ively, while the panicls weisght increascd by 14 . 70%
in 72,2,52% in 1% and 32.98% in T4.

The verious treatments resuotzd in a significant
incroase in the yield of grains per plot. Thc
inereasce renged from 1.96 to 28.76%, wet weight, with
T/ showing the hizhest yield. This was cloScly
followed by T2 where the yicld increase was to the
oxtent of 14.99%. Straw yield did not show any
sienificant diffexrcnce.

Root and soil population of the nenatode was
significantly reduced by the treatments. There
was 61.62% to 79.56% reduction in the root population
of wice root nemotode cind 62.88% to 76.25% in the
soil nopulation. In both cuses the maximur suppression
L

was scen in the trectnen” T4.

Gonclusion: The nursery trcatment with carbofuren

T kg oi/he followed by soil application of carbo-
furen, 1 kg ai/ha. 50 DuT, was effective in reducing
rice-root nematole infection on rice and increasing
yield.

Effect of nitrogen sourcc in the nanzgemcnt of ricc-
root nemetode, Hirschmenniele oryzec, on rice (1962) .«

Obiective Bxperimental details and conclusion.

To +test the cffcctiveness of soil epplication
of organic end inorganic fertilizers on the root

nenatode in rice solls,
Bxperinental detalls

Design ~ R.B.D.
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Plot gize - 2Mx2H
Replication = 4
Treatments - 4
Treooatments

7 - Untreated contrel cr native soll fertility

1

m2 - Lpplication of N2 to soil at 60 ke/he in the
forn of Ammonium sulphate at planting.

73 - Lpplication of N2 to soil at 60 kg/ha in the
form of Calciun amnonium nitratce at planting.

T4 - Lpplication of watcr hya with to give 60 kg/L2/
ha at planting.

1 Pre-planting nenatode population
2. Hoight of the plant

3. Weigiht of the roots

A, Humber of productive tillexs.

5, Humber of non-productive tillers

N
.

'Yieldo
Femetodle population in so0il and root 50 days after
planting and at harvest.

=5
-3
°

Rosulte are prescnted in Table 51 and 52, The
biometric observotions like height of the plant and root
weight though not statisticallysignificont showed an
incrcase over control (Table 51). 4l1 trcotments
incrcased the plant height from 5.5% t0 12,42%. T3
(N2 applied as Calcium anmoniun nitrate) giving the
meximun increase of 12.42%., T2(N2 applied as ../S)gave
the highest root weight (62.25 g) as against 46.5 g
in control. There was o sigaificant increase of 6.06%
to 26,26% in the production of productive tillers in
T2 and T4, T2 give the naxinun number of productive
tillers (31.25 as ag:rinst 24.75 in control).

Yield of grains in the treated plots aid not vary
significantly from that of the control plots (Table 52).
However all three treatmeats gave a substantial
increase in the yield., The maximum yield was scen
in T2 which gave 81.32% increase in yield., The other
troatients T3 and T4 fave 36,36 and 63,64% increase in
yicld respectively. There was o significant increase of



a1l =

'38.46% 10 138.46% in strow welght. While different
treatnents zave 0.9 kg to 1.55 kg of" straw there was
only 0.65 kg of straw in the control vdots

Nematode populatiocn in the soil (Table 52) 50
days "fter transplanting did not show significeont
c¢ifference.Nevertheless in T2 and T4 therc was a

reduction of 30.46% to 5 in the population. Root
cpulation of q.u“[éam 1 a significant reduction
Jf 56.91% in 72 50 dsys qubl cr“nsnlwAulnﬁ Tho
wopulation data Wu harvest was also not significant.
There was 13,79, t0 31.27% ruduction in the soil
population of the nﬁwwwoﬂo in all the treated plots,

It may be seen from Table 52 that soil population
o Jl.fr“-cig at 50 days after tlLdluplL&WGlﬂﬁFEMQQ et
‘ Tuced to an bthDu of 30.46% and 15.,79% in
applied with water hyacinth with an incrcase of
lry grain yield.

CONCILUSION :

The date indicate thet application of water '

night reduce rice root ncematode population, increasing

yield of ¥iceé,
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11.Bvaluation of yield losses due to

cyst nematode

sieterodera oryzicola on rice (1981 and 1983%).

Chjective; Experimental details and results:

L]

o)

To evalute the extent of damage caused by H.

Sxperimental details: (1981 and 1983)

Jesign -~ Randomised Block Design

Plot size = 4 M x 4 M
Replication -~ 5
Spacing - 15 cm x 20 cns,

Treatments - 4

T1 = Uninoculated or native popula

tion of nema-=

tode (as estimated on the basis of the

number of infective lsval in
at planting time,

500 g soil)

T2 = Five fold increase in the inoculun level

T3 « Ten fold increcase in inoculam level.

T4 - &g in T1 but application of carbofuran

granules at the rate of 1 kg

b,
2

and 50 days after planting.

Rice root bite, the nematode
which previously was incorporated in
vuantities prior to planting.

Obsexrvations
1ePre planting nematode population
2e.lio. of productive tillers.

ai/ha at 7

population of
appropriate

1o



~105-

3. ifo. of non-p.rocuctive tiliers :
4. Welght of root

5+ Weight of panicle

6. -Tield

7. Soil and root pouu}utlon of H.oyzichola

sults of 1981

Resul t8 sre pregsdied in Table 53 and 54
ant The results indicate that infoc%ion by
l.o:V21oola adve rsely influcnce plant goowth and

There was a chuctiou of 3.08% in the root
welght in the »nlct with tenfold increase in
inoculun level. (Teble 5)) In cerbofuran reacted
plot (T4) the roat weight increased by 38.59%.

The panlcle weip ﬂu show.d significant g¢Lfierence
(tahie 53%). In T3 and T2 the panicle weight
recuced. by 16 L0Gh and 14.08., In T4 there was
20,445 increase in the ounlolp weight. The
peocuntaze reduction of productive tillers in T3
wiid 44 D0 erharoaa G B4 blere was an inerease of
18.43%,

With respoct to yield T4 was superior to all

other trestments with an inorease of 43.01%

(Teble 53). 1In T2 wand T3 the reduction in yield

was 7.53% and 1.08%. 4t harvest nematode population
in soil aund the cyst count on roots showed

significant cifference (Table 54), The minimun
number of nematodes (6/100 ml) ias obtained in T4
treatment ana meximum in T3 (13%.16/100 ml), The

aecrease in neuatoce UOpulathn was observed to be
39.50k. Maxinum nunbsr of cyst was obtained in T3
(20.8) followed by T2 (18.8) 2nd minimum in T3
(1.6). The reduction in T4 was 85.39%.

There was o ep?ﬁva correlation of =0,370
between the sSoil oo\uLo ;ion of H.oryzicola and
averaze yield per plot aud Slwnlflbunb negetive

correlabion . of mO.A64, etween the number of Cjots
in the root anft avarage yleLc per plant.
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aesults of 1983

o P
9] b c2) I:’ld, I) e
nas &

¥isld ot

a0 eSS U.L LY &ie
] ine leate
1Tl derce

Plant
With increa

1t Bhowet: & BigniTicant (liftference,
bﬂ@ nematvode population there
wes & Bigni recuction in the plant height
(17.15% 1n L L7555 in T2 and 14.73% in ™).
Sinilerly, qeﬁa wveg 18.09% rewuction in the
nu.per of productive tillers in 13,16.30% in T2
and 15.61% in ™ ) There was no significant
retuction ln root welght due nematode ilnfection.

Sy
{ —J

02 i

@ Gi

}——I-—L
\r-'
O
s»wv~
*-‘d
—15::

There was a cdefinite decrease in yield of
ﬁrcins in the nematode iufested plots. The yiel

reductions ranged from plote inoculated with ten
fuld Ilnercase in Lnoculum leve l, s Tag also

significant iacrease in chafrf weigl pared to
trectment T4 end t"c lncreage rang 7«01 o
41.82%, The strow cight in the nemetode infested
plots also showed wsignificant reductions and

1o panped from 12 26/9 to 291 Tk,

Tie nematode population in soill
cowet in roots Showel. Blignificont €l
The maxiswa nuioer of nematodes in ©
in treatment T3 (110.57 pex 100 g 8o
populetion was also maximum in TS plo

tion of riee by oysSt neMa
OTVAL001u rgringes the yisld from
6,39/,

S

12. Wematicidal trial for thz control of cyst
nemavode, deterodere oryzicols on rice (1982).

mo determinc the efficacy of the chemica

» chnecking the population of cyst
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Design ~ Rundomisced Block vesign
Plot sige - 4 M x 4 1

spacing - 15 cm x 20 cn
Replication - 5

Treatuents - 4

feeatments

iy -~ ControlL (Antr”ﬂtud)

g —- applicetion of carbofuran at 1 kg oi/ha
e - Application of aldicarb at 1 kg ail/ha
e - applicatioa of phorate at 1 kg ai/ha

The trial was laid out in a field where the
initial nsewnatode \owulation in soil ranzed between
96-12% Larvac/100 g soll. demabticiues were
&pnlied 7 anc 50 days after planting.

t )

Qbszexvetions (10 plents, eclected at random)

Height of the plant

Nuwaver of mirouuctive tillexrs

ey of non prolfuctive Glllers

Izsight of root

;uachc welght

Yield

Hematode population in soil and number of cysts
in the root.

N0 —
° °

,.
=
° ° @

3 OO\
o

Rosults
Results are presented in Table 57 and 58.

The trectments resulted in a significant reduction

the nematoce »nopulation both in soll and

root (Table 57). The number of cysts present in

25 & root was only 13.4, 9.4 and 13.2 respectively

in Carbofuran, aldicarb and phorate treated plLots

compared to 22.6 118 1n the untreated plots,

Soll population of teroders oglglcola wa.s

a1 nwjloghu‘y low in +thd cceted plots the

recuction ranging from 56.29 to 72.24%.

O
H
c‘:
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This significont reduction in nemctode
oop’lstion evidently resulted 1n a conspicous
in.rease in yield «né :rowth of plant (Table 57
and 50). Plent heignt wasg more or less uniformiy
increased in the different trcatments. (95.72
ci/7. 31“) in cernofurcn treatment, 94.0 cin/b6.05)
in aldicarb treataent and 94.24 ou/5.o§% in
:3%051‘Jv trestnent) oot welzht also showed a

significant incweisc, whe increase being 23.01%,
44 ,13% and 18.2%% in carbofu¢ca9 aldicarb and
phorate treatment respectively. Inc cr.oase in
srain yield (fZ5LL 57) sor plent ransed from 18,09
to 32.14 ner cenb. . In the c&se of Qkaductlve
tillers thousn there was no S,inxlc@nu increase
on the treataents producced 13.56% to 16.71 increase
in the number of productive tillers, {Tabre 58).

The Low levels of the nemetodc population
brouzht uOOhL by the chemical trcaotaent had a
resultant c¢ffect on yicld. The increase in yield

o

renoed from to 5%,46/%, Thus zldicarb and
carbofuran t Lents were UuMLLV effective in

increasing yield, Chaff weight decreased by
2.56% to 3%.85% ovVer consrol. AQ}LlC&tlQﬂ of
aldicarh, o;:Hmfar;n znd phorate significantly
reduced cyst nematode population, thereby incoossing
yicld of rice.

Loaclus;on" Aldicarb and Carbofuran treat-
nents @ 1 Ko 2i/he wewve effoctive in veducing the
Cy“* nematode population in soil by 56.29 to
72 243 and iacrc.ging yicldo £ rice by 28.65 to
SE Y 6), ' )

13,8creening of wice varitics against cyst nematode
Heterndera oryzicolsi. (1981 onwards).

Objectives
To evaiuate the rcaction of some rice varities

to %he cust nematods, undel local «gro climetic
condiglions.
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Experimental details.

Seeds of each varieties were grown 1ln I'OwS
in trays filled with sterilized soil. Each set
was replicated four times. On tentbl day after
germination all the seedlings were ilnoculated
with hundred, second stage larvae of id.or zdeola
per seedlings.

Observationss-. The number of cysts in the root

W s récdrdedjThirty days after inoculation.

Resultss—=  Out of 47 varieties tried, Bevenveen

did not germinate, 26 were resistant. The data
are presented in Table 59.

i o

Tgble = 59 - Reaction of rice cultivars to rice
cyst nematode (“elterodera oryzicola)

Slelo, Cyltivars Cyst index

[z

1. Annapurna 0.60

2y 24% GOrs .63

O
N
o

3 JMNagpur-22

<
.

N
S}

4.MW 10

5« TKM=9 No cy8t
6.vulture=1
T+33324AR0 10372 ' .
8.Berji
9.B0S-16 | "

10.%1% Raggor.&a L



11+ Jaloor
12. Ragi

13, Akashi

14. Chipti
15. Rasakodam

10.CR-14%--2=2

17. Burysnarayansz

18. Banakar

9« Vaigtl

20+ Ka hisau BH
21, 105-535=4j5

22, Cr 143-2-4

23, Nagpur-2

24, Daliigora

25 Champakala

26. Chali
27« Jhanji
28. Dhani

29. Poongazx

=3 44

=
20



30, Bhathan i
%31, Khiibidicnan Vot germinated

32, Nandigora

%%, Nagpur - 14 "
34, Amla i
35+ Dalor o
36, CH=1039 L
%37, Karanigagora i
38. Yalguar "
3¢, BR 23-~White gora i
40, Chitraikax !
41. Improved Rasakodam !
A2, Pihnia ‘ i
4%, CR 142-3=2 "
44, 520 T-2 U

45, NCS 3-73 : "
46, Ladhiven
47, BENAI "



14.3creening brinjal varieties

116~

against root=knot

o

nematode,Meloidogyne incognite (1981 onwards)

Out of 136 varieties scroened only 47
these

woderately resistant, 23 suceptible and 4 highly

perminsted, Out
susceptible,

Table - 60

of

-

Bate are presented in T«ble

were registant, 12

60.

Hecction of Brinjel varieties to root know nematode

'-M e ;[:}N.C.‘.O g{ll t'—a’

3

Lo, Cultivars
2572
507
5« D014
254=14
209

24 7-8~1

Te 247=3-1

8e 252=1=6-2
9. 192

10. 257-1
11+ 430-13-2-5
12. 541-1

19
14

15,

269~F~2~5
492-8

250-2

.G8ll index
1

o __asmotlon
3 4 5

Susceptible

Moderately
regisbant

Susceptdble

~r i
<\
bh'd i
=7 i
L.

t
X '

X Moderately
Susceptible

- (i

<N

Susceptible

X i
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18,

333=-14-16
251=1-2-11

Azad Kranti

Type=3
Rajpura - 1

-3
Nurki-=2

528-40~1

5902
482=2=4-10 x
578

180

55226

@ (=8
292=-2~T7-2
508=7

20 & 129,05

=1 =

X

X

el

Resistant
Susceptihle

r

Modc_a e
el‘:{)l}\) L/L J

o~
’Lu
.
Ue

Resistant .

Moderﬂtely

registant

Highly
suspectidle

Susecpetiblc
Lesistant

busceptible

Susoepltible

Moderately
resistant.

n
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43721 %
120 ARU = 1 . X
190=10~12=4 pi

ARU-2 bid

Panipat local X

8616 | i

493-9 X

508-T %

x

54l

480=1%~1~2 x
44.9=1=8 %
Hah =0 y 4
569-1-12 X

b

251-1=3-9
SM-17(4) X

w
<
w
0
W

=
i
i
o'
!l-_J
 ;

Highly
suscepbtible

Modaratel

rasistant

Vv

o

Resistent

Moderately
cesistant.

Susceptible

Resistant-

Highly suscept-
ible.

Evaluation of variéties/lines of tometoy brinjal,

Chilli and okra showing resistance
knot nematode Heloidogyne imecognita

against roobts
(1981 onwaxds)s
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Tomatos~ Fourteen verieties 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-
xnot nematode i, incognita-

st ot T B S AE E  R L TR

Bl L N % .
B Cultivars  _ Gakkm;gQ§§W““rwmmw_ueactlon

N‘ O » 1,,‘.'-“ -(v-.»n.“éwzr—l'..m 3 4 5

1., Rossol x Registant
2. FN-8 X o Resistent

. F=19%-A06 X Resistant

N

Phenni b4 Resistant

5 o Brueh X Resistandc
G. Compbell-25 o Resistant

Resistant

Kd
™

Te souita
8.0L~120 X Resis tant

9.F-33=E2 X Modecrately
10.Heealoni X Resjs tant
11F=455=4 X
12, Putrof

13. F=25=0C%

1"

x Highly susceptible

14. VEM

i b s D £ s R e G e S e R 2 € ey 5 68 (50 6 9 = s e € £ €D iy ) e D
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Brinjal:- Four varieties of brinjal were sereened
and 3 were moderately resistant. Date preseanted
in Table 62,

Chillys= Seven varieties of chillie were screened

and % were resistant. Datae presented in Table 62.
Toble 62-Reaction of brinjal, and chilly cultivers
to root-tnot nematode M-incognita.

81 .¥o. Cultivars Gall indes Reaction

BRIMILL
1.Arka Shell '3 ousceptible

2. Arke shirish X Mod
8

%a Arka Kasmag X Mod.kesistant

N

4, Arke Navaneeth % Moderately
: Registant

Cilluny

1. G=96=4~9-3=1 X Resistant
2,G-32=2=1-3 X Resistant

J4l.1B X Moderately
: Resistant

4,C-1TA X Mod., Resistant

5+C=TOA X lesistant

6.0=-96=4=6=3 )
7.Pusa Jwala %
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16.Bvaluation of varietics of pulse crops showing
promissing resistance asainst rootsknow,nematode,
Meloidogyne incognite (1981 onwards)

Seven varieties cf moong were screened, and
all were found registent., Data presented in Table
63,

Table-63 - Reaction of pulse cul tivars to root=know

nematode.
Pulses Gall Index

31 .No. 1 2 % 4 5 Resetion
1.lMoong ML-T0 X Resista

Zoong PIMS~2 x "

r
o
—
@
w
B
w
<

2 loon PINMS-7 X 1
4 Moong ML-80 X o
5.iloongh ML-62 b 3 i

6 .Moonz 1L-68 X B

T.Moong ML-3 = "

i i e s (e s S e S g A (s X (T T €43 T TP £ s birn S €7 G G Y 43 7 D gy g W e s e D e 1o G S SR 6 €y (5 5 5 A 6 59 63

o T T S T T
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Vellanikara,

Voluntary Centres

L

t.Random survey on citrus

T

The nematodes cncounbtercd on citrus wer

6]

Tylenchulus sp. Helicolylenchus sp. cficonemoides sp.,

iy - £

Horlolaimus sp. Meloidogyne sp. and monochid sp.
(Table 64)

Table-64,

Survey of citrus (area in Palghat List. Nelliampathy

Percent frequency of occurzence of plant %

250 ml. soil.

No., of sawnles collected - 6

Nenatodes " Frequency (%) renze

ematodes in

Telylenchulus 100 1715
2sHelicotylenchus 100 22120
3.Hopolainmus 55 5-18
4.1lcloidogyne | 33 15=52
Se.Criconemordes 66 12-28

Random Survey on Pineapple

On pineapple criconemoides sp., Helicotylenchug s,

Heloidogyne sp, Rotylenchulus sp., and Pratylenchus en.
were found infesting in the field (iable 65).
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%, Screening of pepper germ plasm and seedlings
obtained Ffrom crosscs and open polinated seeds
~against M.incognita R. similis.

Bxperimental detllss

Iechnical Progza

1.0pen pollinated seeds collected from the cultbi-
veted varieties/available germ plasm will be grown
in nematodc free soil. Forty five old secdlings
will be transplented in containers/pots containing
enough soil to mainbain the vine growth for the
degied duration. Bash swedlings will be inoculas
ted @ 1 larve/aematode of_lieloidogyne incognita

or R.simllis. Keep chew: with a subseptidble
voriety. After 3 months (90 days) of inoculation
of nematodes, the following observitions are to

be recorded.

a)Root=knot nematode

bohny visible growth symptoms like leaf yellowing
or shredding.
2 .Root-knot gall index 1=5 scale a8 indicated
in 2=-B-1 of Vegetzble froject (already sent).
3.Final nematode population (soill & roots)
4.Reproduction factor.
b)it.Similis: -

1.9tandard critcria as being used (consult Dr.Koshr
if neceded)

2.Any visible growth symptoms like yellowing/shieddin:
3 ,.Final nematodc population(Root & soil)

4. Reproduction factor,



=125 -

Open pollinated seeds of 16 cultivars were
collected and screened against ﬂ.;goggﬁijg. The
root-knot index was calculated. ..esults presented
in Table-66, iudicate that Peaniyur I wes highly
susceptible with & RIXI of 96
Fable-66. Screening germ plaSm”&?i?Bﬁﬁgﬁ'agaihs%mﬂjiangﬁ;tgo

Table showing the perceuntage root-knot # Index of
each replicates & thelr average.

Variety R1 R2 R» R4 R Average

Panniyoor I 100 84 95 100 92 O6%
e

-
an 65 72 71 63 70 685
ottaran 64 63 55 62 60%

Vallikodi 58 64 49 )
47 5é
5% 53
6 51

Karinadan 4% 50 48
Kotta 45 4% 48
Vel thanamban 42 A9 36
Balancobita 51 46 43
Arikottanadan 46 42 51
34 55 41

Kuthiravaly. 38 31 46 39 3
Karuvilanchi 33 25 30 34 3

L]

Harayakodi 9 20 22 16 22 20%

o Ul
© €9
N

)

U1

89

NS

B
N
U
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Karimunda 54

~
Ul
o
Ul Ul
nd
N

A
Kottanadan ' 46 44
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4. Pathogenecity studies on peppes with M.incognite
and R.oimilies. :

Technical programile

Estalishing the relative pathogzenlcity of nematoces
on pépper artvific ial anCJLLblOu 81 1fn;to€c~ and
studyof their role 1n the etiology of diseas
development,

Experi mental detalls:-

Variety -~ Penniyoor L.

1.0s. (0) + MI (0O)

2.EKS 500 + MI (0)

., k5 1000 + MI (0)

4.RS (0) + MI (500)
5.8 (0) | + MI(1000)
6.5 (500) + MI(500)
7.23(500) . MI(1000)
8.RS(1000) + MI(500)
9.,RS(1000) + MI(1000%

Design - Factorial,Replicetion - Ten design
Observationss

1.At the planting time record no. of leaves.

2. Leaves during otherscasons, Degree of chlorisis
(scoring rate as Project-III. Flower production,
new flush leaf drop, leaf characteristics

3, After imoculeting nematodes, Length of vines, Hids OF
branches, total no.of leaves, 1earfe size and other
characteristics are to be recorted at six moth
interval.

rear—Leghh of vines, branches,

X
o

4., At the end of %



] BT~

no.of leaves, yield of srevn/black pepper.

Wolbe: ALl agronomic practices like regulating shade
mulchlng, waturlnb# magnuring etc will be cariieuw
out as por recommended package of practices

The vines for this work have been planted cnid belng
naintained for inoculation.
5, Chemical an¢ integrated trial with special referencso
to wilt of pepper.

LGCWledL P“O"“anmv.

A redamized block design ¢xperiment will be laid
one each in the slow wilt affected areas of Idukkl anc

Galicut districts.

Lxperimental detallss

Crop = Pepper, Variety - . Local varieties at Taukki
Karimunde at Celicut districts

Expt.design.R.B.D., Replications - six treatm nents -

fine.,

T - Check (Local cultivar to practice)

72 - Slow wilt disease control as per package of
practice and ultivators practice.

73 - Slow wilt disease control + cultlvation practice
as per X.a.U.Package of practice

74 - As in % + Barthing up 50cm radium once in &
year (Sept~October)
75 - As in 4 + Mulching.
Chemical usecd: Aldicarb 1 gnm ai/vine (2 times)
(May~June and Sept-October).

A1l other plant urot tion measures recommended
uncer K.A.U.Package of Practice will be followed.
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Observations:

1e Scorings on yellowing of fo ilage on vines at the tinmc
of first application of nematicides.
Scale 1-4 1.Nil (411 green leaves)
2.51light
3.Mpderate
4 .Heavy (Severe)
2. Scoring on new growth (flush) after one year of
application of nematicidal treatment.
scale 1-4 g
2.Just started
S5.Fairly present
4,Abundant.,
5. Leaf drop on vines will be recorded after one year
of application of nematicides,
Scale 1-4 L
2.New leaves dropped
3.Majority of leaf dropped
4.A11 lcaves dropped

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

4, Die back symptoms (after one year of nematicide
application) (Sept. 83 to be recorded).
Scales 1 to 4 1.N1i1
2.Fairly present
3.Moderately present
4.,5eVere.
5., Prc=treatment nematode populations in 100 ml.

soil and 5 gm root (Meloidogyne & Radopholus) at
first applications of nematiclde.

6. Betimation of population at the time of II
application nematicides in 100 ml soil and 5 &m
root '
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7. Yield green pepper/vine per year,

Two field trials were laid out in 2 locations;
one in Pampadumpara (Idukki District) and another
in Kodencherry (Calicut District) Pepper vincs
showing general symptoms of yellowing of foliage,
die back, etc. were selected for the trial. The
nematode population after each application of
nematicide was cestimated and presented in
Table 67.
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The data show that nematode population has been
considerably reduced in-all treatments compared o
cheelk,

The performance and reaction of vines to treatment
offcct were recorded by evaluating the progress in the
recovery of vines frou various symptomss Data prescnted
in Table 68 indicate thet the vines under Gifferent
treatments at Pampadwapara, after 2 years of adoption
af control practicus, have readily recoversd from
fo'age yellowing, die back, leaf drop and new growth
has commenced.

I en——— = S TR SR Sl etk A e e e i o S B B e B e e ey e BN ER R RS £

Tahleb8.Response of Vines (os) to nematicide treotments
with response to above sround symptoms 1n diff--
erent years.

A. Tdukii 1981 (after 1 year)

I
= - e

Frents  Foliage yollowing Hew fiush “Teaf drop  die-back
ment., N L Ul S N Js E A N F M & N P WS
il g -b 0 1 3 2 1 O =2 2 2 0 2 b} NG]
T2 T 3 0 0 2 2 2 o 2 2 2 O =2 1 5.0
2 1 4 1 0 4 0 2 0 4 2 0 0 4 e o 0
T4 5 0 0 e 2 0 o 8 5 o0 0 0 2 3 O
T5 g 3 0 3 1 2 0 3 3 0 0 4 2 0
B, Idukiki 1982 (after 2 years)
™ 4 2 0 0 0 = 2 1 4 11 B b 0] 10
T2 5 2 0 0 3 2 1 1 5 1T 0 0 4 - g 4
3 4 1 1 0 0 2 2 2 b O 1 0 & 2 0 G
T4 5 0 0 0 0 4 o 1 5 0O 0 0 4 1 3 L
£5 B 1 0 0 0 4 g 1 5 1 0 0 4 2 5 £
¢. Calicut 1982 (after one year)
i 0 1 4 1 1 3 2 0 1 5§ 0O 2 3 i
mZ 2 2 0 0 0 ] 2 2 @ O 0 0O @ 0 0
ey 0O 3 1 0 0 0 4 0 4 g 0 O 4 Oi 0
T4 2 2 0 0 0 0 1 9 & & € 5 O & . L
g - 3 1 0 0 0 0 3 1 4 0 0 0 4 0 o

i
i
{

¥ O WIL T S.SEVERE  A.ibandant.
L-LIGHT JS-Just started li-toderate F Falrly prescnd.
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BIii. Constrains of staff, facility and budget, if
any, for conducting the approved programaie
NIL

IX. Result achieved of applied value.

The following rccomaendations emulated from the
results of the experiments were included in the
package of practices recou.endations of the Kerala
Agricultural University.

() Rice;~  Treat the nursery with carbofuran @ |

' Kg ai/he and dip the scedlings in 0.2% dimethoate for
6 hours before transplanting for control of rice-
root nematode on rice.

(b) Bhindis—  Apply saw dust or paddy husk at
500 g per plant or neem leaves or Bupatorium
leaves at 250 g per plant in the three weeks prior
to planting and water daily, for control of root-
imot nematodes on bhindi,

£ Future projections with respect to:
b.Area of research/crops.

Crop lossess causcd by nematodes on crops like
Bomana, pepper, cardamom, etc., and crops in homestcad
contitions will have to be assessed in detail. Host-
paradise relationship of nematodes of comnon hosts like
Radoplolus Simili =~ and Melodogyne sp. in homestead
gardens has to be studicd. 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 10 Scason.

The charges in the soil microfbora under the improved
agricultural technology and the interaction of soil
pathogenic microflora in the precsence of plant
nematodes are to be exploread.

2, Facilities requirecd:-

The facilities already developed in the nemato-
logy section of the college of Agriculture will

be utilised.

(2)Staff:- The post of Nemabtologist Associate

|.O|

rofessor may. be upgradcd as Professor of Nematology
and one of the two posts of Senior Technical Assis-
tont/Junior assistant Professor, may be upgraded as
assistant Professor. all the other sanctioned posts
nay be continued,

(b)Budget:~ Detailed budget requirements will be
Separately prepared and submitted.,
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