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Abstract. liected from 68 pi d 93 groundnut fields in five districts of Karnataka State, India.
Heterodera cajani was found in all the locations in pigeonpea fields, with nematode densities greater (p = 0.05) in
Belgaum and Gulbarga districts than in others. Rotylenchulus reniformis was present in 75% of the samples and
‘nematode densities were greater (p = 0.05) in Dharwad and Bijapur than in other districts. Average population
densities of eggs and juveniles of H. cajani was 62% higher on Vertisols than on Alfisols whereas :vmle mumm
dmty ol R reniformis was 43% greater on Alfisols than on \knmh Other

pp. pp., hus retusus, Helicotyle sp., Hoplolair mahonlu p.,
Meloidogyne sp., Pratylenchus coffeae, P delatrei, P zeae, Tylenchorhynchus vulgaris and Tenchorkynchus .
Pratylenchus spp. were predammum and hlﬂlul density of 1. 9 Pmlydmhm pere cm’ of s0il was observed M Chikodi in

Belgaum district, L

these crops.

y ipp. were not imp

quwt. Alfuol cropping system, groundnut, Heterodera cajani, pigeonpea, Prarylenchus spp., Rotylenchulus

reniformis, Verti

INTRODUCTION

Pigeonpea (Cajanus cajan (L) Millsp.) and groundnut
{Arachis hypogaea L) arc important grain legumes in
Karnataka State of Southern India. Groundnut is planted in
about 400 000 ha and pigeonpea in nearly 300 000 ha, These
crops are normally sown in Junc in the rainy season. There isa
lack of data on the distribution of plant-parasitic nematodes
associated with these crops, particularly in the major
production regions in South Asia. We report here the
distribution of plant-parasitic des of pigeonpea and

Karnataka. These arcas were, tlmefore, selected for mmv:
surveysin 1990. Samples llected

on the area under these crops from different regions, referred
10 a3 taluks, in each district. Individual fields were the basic
units of the survey and were selected arbitrarily so0 as to
represent the major areas within each taluk. Composite soil
samples were collected with the help of a 25-cm long soil
sampler from each field down to a depth of 20cm. Each sample
contained 10-20 soil cores; root samples were collected along
with the soil. Roots and groundnut pegs and pods were

groundnut innmuh,mnuuonmoﬂtypumdmppmg
systems. This is the first report of extensive surveys of
nematodes of these crops in South Asia. It is hoped that the
information furnished in this paper will be useful in developing
geographical information systems on the biotic constraints of
these two crops in the region.

MATERIALS AND METHODS

Belgsum, Bijspur, Dharwad and Raichur districts in
Karnataka State sccount for 73% of groundnut cultivation

21

d on the spot for lesions and root-knots.

The major soils were Alfisol (red soil) and Vertisol
(black-cotton soil). H 208 (a Spanish bunch), local (spreading
type groundnut cultivars), and PT 221 (Medium-duration
pigeonpea cultivar) were widely cultivated in all districts. H 208
was inﬂmennund poddmglucuwhlle the spreading types
were in pre-fk 1§ stages. Pigt was in

m—ﬂmnumy st ull Jocations.

d from 250 cm” soil
umylabympenﬁu them in water, passing them through
nested sieves (850-, 180- and 38-pm-pore), and placing the
residue from the 38-m-pore sieve on a modified Baermann
funnel. Cysts were collected on a 180-ym-pore sieve. Roots
were gently rubbed on a 180-pm-pore sieve to remove white
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andb dhering to them. Randomly picked cy
mtmlepmdmenilummnm

The nematode population densities were counted using i

ic binocular mi and log-transfc

nemmdedmmmlyndunn;ﬂwmlymofnﬁm
technique. Means were compared by Duncan's new multiple
nnpmbySASwmmmwmmwmdymdiﬂem
in nematode communities and their densities in different
regions in different aoik, and under four mppln; systems.
Based on the fn ofa species
lndmdemnyperzsocm’mlpmmmmmwo(mwu
in a district was calculated (Tables 1 and 2). The nematode
densities in each taluk were ranked on a 1 (low) to § (severe)
scale 0 assess the infestation levels in the taluks and districts.

RESULTS

Plant-parasitic nematodes in pigeonpea fields

The plant-parasitic d ing in 68 pigeonp
fiekds were:  Heterodera cajani, Helicotylenchus retusus,
Helicotylenchus sp., Hoplolaimus indicus, H. seinhorsti,
Mdoudomsp,l’mﬂmchwcoﬁm.?ddm P ze0e,

thynchus  vulgaris and
Tylmdndmdmup (.‘ymofH cqltwwempment in91.2%of
pigeonp were observed
mnoxllnd/ormoiumplemvmnlltlnésﬁeus(hblel.l’ip
1) Incidence of the root-knot disease caused by Meloidogme
species was not noticed; however, second-stage juveniles (M,
mnua?)in\wmmhenmohemdmwﬂumplu.

H. cwu and R reniformis were |he wo prommem

ies in the field. H. cajani cyst densities in soil and
mmnmpumpum(p MS)mBelpummdoulbup
districts than in Dharwad, Bijapur and Raichur districts (Table
1) Guibarga tahuk in Gulbarga district and Sankeshwar taluk in
Belgsum district had more than 20 cysts of H. cqjani per 250
cm?soil (Table 3). A range of 2.0-7.5 eggs and juveniles per cm’
s0il was recorded in these regions. In 33.3% taluks in these
districts, the average infestation level was more than 10 cysts
per 250 cm® soil. Sankeshwar region had 31 cysts per g of
pigeonpea root. Jevargi and Chittapur regions had more than
Emw;mﬂﬂEmmwmw;mm

and Gulberga (Gubarga district). Egg and second-stage
jumihmnuudi::bimm. , Bijapur and Raichur
districts were lower than the average egg and second-stage
juvenile denaity (395 per 250 cm® soil) in the five districss.
Populations of R. renifrmis were present in 75% of soil
Nematode densities were greater (p = 0.05) in
Dharwed and Bijspur districts than in Raichur, Belgsum and
Guibarga districts. R reniformis population densities were

between 2.1 and § nematodes per cm® soil in Ron and Hubli
taluks in Dharwad; Jamkhandi, Bagewadi and Indi taluks in
Bijapur and Chikodi taluks in Belgaum. Sankeshwar, Chikodi,
Ron and Hukkeri taluks had an average density of more than
10 cysts of H. cajani and 250 R. reniformis per 250 cm® soil.
Pigeonpea was in pre-flowering stage at most of the locations.
Population densities of H. cajani and R. reniformis did not differ
with the crop growth stages.

Plant-parasitic nematodes in groundnut fields

ln addition 10 lhe nemltode :peciel associsted with

ides spp. and Ditylenchus
lpp were found in the soil samples from goundnul fields.
Pratylenchus spp. (P. coffeae, P. delattrei and P. zeae) were the
most prominent (Table 2, Fig. 1), Highest average density of 1.9
Pratylenchus spp. per cm’ of soil was observed in Chikodi taluk.
The nematode density was more than one Praflenchus
individual per cm® soil in Ron and Indi taluks (Table 3)
However, no correlated and appreciable pod and root lesion
diseases of groundnut were observed in these regions.
Helicotylenchus spp. were observed in 48% of the samples.
Population densities of other species of plant-parasitic
nematodes were below 0.5 individuals per cm® soil. The
root-knot discase was not observed during this survey, but
second-stage juveniles of Meloidogyne were observed in the
thizospheres. Whereas the groundnut crop was in
pre-flowering, flowering and flowering and podding stages at
different locations, no significance difference correlated with
growth stages of the crop was found in the population densities
of various nematode species.

Cropping systems and population densities of
plant-parasitic nematodes

Sole groundnut, sole pigeonpea, groundnut + pigeonpea
(41), groundnut + cereals (maize, sorghum or pearl millet),
pigeonpea + cereals, groundnut + pulses (green gram, or
horse gram, or cowpes, or black gram), and pigeonpea +
pulses were the cropping patterns in different regions. The
number of H, cqjeni cysts.on pigeonpea roots was 15 times
lower (p = 0.05) in pigeonpea + other pulses than in sole
pigeonpes (Table 4). Aversge population densities of
Helicotylenchus spp. were nearly 10 times lower (p = 0.05) in
cereals + pigeonpes, and pulscs + pigeonpea intercropped
than in sole pigeonpea fickls. Densities of other nematode
species did not differ (p = 0.05) between sole and intercropped
fields. Population densities of Pratyenchus spp. in groundnut
were lower (p = 0.05) in groundnut + cereal system than in
‘other cropping systems.
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Table 3, Populaton densities (per 250 ml soil) of plant-parasitic nematodes in different tatuks 1n five major pigeonpes~ and
groundnut-growng distcts 1n Karnataka, India.

Crop Range of nematode Dharwad Byapur Raichur Belgaum Gulbarga
population density /
250m! soil
Pigeonpea H cajani cysts Savanur Bagalkot Manw Belgaum Shahpur
1-5 (low) Hubli Raxhur
Devdurg
6-10 (moderate) Bagewad: Saudatt Jevarg:
Indi
Badami
11-20 (high) Ron Jamkhandi Chikodi Sedam
Sindag Hukken
Buyjapur
21-40 (very high) Gulbarga
> 40 (severe) Sankeshwar
R renforms
1-50 (low) Kundagol Badami Manv Saudatts Jevarg
Sawanur Belgaum Sedam
Shahpur
51-250 (moderate) Devdurg Sankeshwar Gulbarga
Raxchur Chuttapur
251-500 (high) Bagalkot Hukken
Bujapur
Sindag:
501-1000 Ron Bagewadi
(very high) Hubh Indi
> 1000 (severe) Jamkhand: Chikod:
Groundnut Pratylenchus spp.
1-50 (low) Haven Teradal Devdurg Saudatt
Kundagol Jamkhand: Rachur
Dharwad Badami
51-250 (moderate) Savanur Byapur Manwm Sankeshwar
Laxmeshwar  Bagewadi Hukken
Navalgund Bagalkot Belgaum
Hubl Sindagi
Shiggaon
251-500 (ugh) Ron Indi Chikodi
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Table 4. Population densities (per 250 ml soll) of plant-paresitic nematodes in different cropping systems in Karataka, India, in 1990,

Crapping systems H. cajani eggs R reniformis H. cajani Helicotylenchus ~ Hoplolaimus
and juveniles cysts/g root retusus p.
Pigeonpea only M6 1544 104 4 1]
(4.08y 296y (1607 (2587 (L70y
Groundnut + pigeonpea 1426 416.3 34 342 155
@5y @83y (o Qur (1879
Sorghum or pearl 287 1830 98 40 670
millet + pigeonpea B22y (¥4 (12 (0.58F @y
Pigeonpea + other 2420 733 07 333 6.7
pulses (.19 @uy 0377 (080 (160y
Means with same letter in each column do not differ significantly (p = 0.05).
Figures in parentheses are log-transformed values.
Table §. Population densities (per 250 ml soil) of plant-parasitic d iated with pigeonpea in two soil types.
Soil type H. cajani eggs R. reniformis H. cajani Helicotylenchus ~ Hoplolairmus
and juveniles cysls/g root sp. .
Alfisols 183.2 3248 33 455 333
@14y 467r 084y (223 @y
Vertisols 4902 185.1 100 48 %6
@169 (2948 (1430 (208 (166

Means with same letter in each column do not differ significantly (p = 0.05).

Plant-parasitic nematode densities on Alfisols and
Yertisols

Average population densities of eggs and juveniles of H.
cajani and number of cysts per g pigeonpea root were 62% and
67% higher (p = 0.05) on Vertisols than on Alfisols (Table 5)
“Average R. reniformis population density was 43% greater (p =
0.05) on Alfisols than on Vertisols. Population densities of

ies of Hoplolaimus, Helicolyienchus, Pratyenchus snd

- Tr—

types.

did not differ significantly in the two soil

DISCUSSION

species of plant-parasitic nematodes were present in relatively
low numbers and were not important. The widespread
distribution of H. cajani in Gulbarga district is of particular
significance because it has nearly 50% of the total pigeonpea
growing area in Karnataka State.

Pigeonpea crop had many patches of sick-looking stunted
plants showing reduced root systems and white females of H.
cajani on the roots. Poor growth of pigeonpea in the heavily
infested ficids and the damage thresholds as established in the
literature, indicate that H. cqjeni and R. reniformis considerably
reduce the biomass and yield of pigeonpea in Belgaum and
Gulbarga regions (Saxena & Reddy, 1987; Sharma & Nenc,
1988).

Meloidogyne spp. were not important on these two crops.
Iihwara Bhat and Krishnappa (1989) also did not find

cajani and Rotyl

mostp iated with pigeonpes. Other

Meloidogyne spp. on gr in 10 districts of Karnataka.
The lesion des, P $pp., may be suspected as
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