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EFFECT OF ROOT-KNOT AND RENIFORM NEMATODES ALONE
AND IN COMBINATION ON THE GROWTH OF PIGEONPEA

S. ANVER and M. M. ALAM

Summary. An increase in the inoculum level of Meloidogyne incognita and Rotylenchulus reniformis resulted in
a relative decrease in plant growth parameters and bulk-density of pigeonpea stems. M. incognita caused greater
reduction than R. reniformis at the same inoculum level. In concomitant inoculation of M. incognita and R. re-
niformis there was greater suppression in plant growth and bulk density of pigeonpea stems. The suppression in
concomitant inoculations was less than the sum of the suppression caused by the same levels of inoculations of
the individual species. The multiplication rate of the nematodes decreased as the inoculum leve] increased. The
results also suggest competition for feeding sites between the two nematode species. The multiplication rate of
one species progressively decreased with the increase in the inoculum level of the other nematode.

A survey conducted in the Aligarh district re-
vealed the presence of the root-knot nematode,
Meloidogyne incognita (Kofoid et White) Chitw.,
and the reniform nematode, Rotylenchulus reni-
Jormis Linford et Oliveira, on pigeonpea, Caja-
nus cajan (L.) Hutho. Pathogenicity tests have
shown that these nematodes can cause signifi-
cant damage ‘to the crop (Anver, 1990). There-
fore this study was undertaken to determine the
damaging potential of M. incognita and R. reni-
Jformis on pigeonpea at different inoculum lev-
els and in single or concomitant inoculation.

Materials and methods

Clay pots (15 c¢m diam.) were filled with 1
kg soil (clay, sand and compost mixture in the
ratio of 7:2:1) and then autoclaved. Four sur-
face sterilized and Bradyrbizobium sp. treated
seeds of pigeonpea cv. Prabhat Line were sown
in the pot. Three weeks after emergence plants
were thinned to one per pot and inoculated

with either M. incognita (2nd stage juveniles) or
R. reniformis (immature females) individually or
concomitantly at different inoculum levels and
combinations (Table I). Uninoculated plants
served as control. There were six replicates for
each inoculum level and the uninoculated con-
trol. Pots were randomized on a glasshouse
bench at 28-30 °C temperature and watering
was done as required.

The experiment was terminated three months
after inoculation. Plant roots were removed and
thoroughly washed in running water. Water ab-
sorption capability of roots was determined by
the method described by Alam et al. (1974). The
chlorophyll content of leaves was determined by
the method of Hiscox and Israelstam (1979). To-
tal number of root nodules were counted per
root system. The bulk density of dried stems
was calculated by dividing the weight (g) by the
volume (cm?) (Jain et al., 1986).

The extent of root-knot infection at harvest
was assessed by counting root galls per root
system. Final soil populations (Pf) of the renif-
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TaBLe I - Effect of Meloidogyne incognita and Rotylenchulus reniformis alone or in combination on final nematode
densities, root galls, root nodulation and plant growth of pigeonpea cv. Prabbat.

. ‘ . Chlorophyll . of
Treatment Length (cm)  Dry weight (g)  Bulk density oo No.of Orogng/gomem No. of fioma(l)e Water
poas y rgolt roli)t/ of R. ak;s?rbed
0 e O e O e nodules galls ifor- plant
Mel Rot  Total dé)ciieon Total dlf)ciieon gem3 dfciieon plant /plant  Chla Chlb gfg; plant Z;s;ggt (g/day)
P

Control - 1105 - 94 - 028 - 12 80 158 094 252 - - 30.8

50 — 1050 49 85 95 027 35 11 76 153 092 245 15 - 29.5

500 - 975 117 67 287 025 107 7 65 132 08 219 75 - 25.0

5000 — 740 330 45 521 019 321 S 46 L10 073 18 130 - 185

- 50 1080 22 87 74 027 35 12 78 153 094 247 - 700 30.0

- 500 1000 95 69 265 026 71 9 66 136 088 224 - 2582 262

- 820 257 53 436 020 285 6 al 119 078 197 - 18002 192

50 1040 58 80 148 026 71 10 71 151 089 240 13 612 290

50 5000 910 176 64 319 024 142 8 60 141 085 226 11 2325 255

50 50 805 271 52 446 019 321 5 50 131 075 206 9 16523 188

500 500 g45 235 64 319 024 142 7 57 130 081 211 70 508 24.6

500 5000 785 289 58 382 023 178 6 50 123 079 202 61 2085 230

500 50 750 321 47 500 38 357 5 46 115 075 190 42 14126 17.0

5000 5000 710 357 43 542 018 357 S 43 106 069 175 125 362 171

5000 5000 663 400 40 574 017 392 3 38 090 060 150 100 1792 162

5000 50 500 547 22 765 013 S35 2 26 080 048 128 78 10025 134

00

cD. 5300 898 217 0.02 156 7.79 0.30 2.57
(P =0.09

cD. 1031 249 0.03 179 894 0.35 2.96
P =0.01)

Mel = Meloidogyne incognita (J,); Rot = Rotylenchulus reniformis.

orm nematode were determined for each treat-
ment by Cobb’s sieving and decanting and the
modified Baermann funnel techniques (Southey,
1986). Statistical analysis of the data for critical
difference was performed (Pansey and Sukhat-
me, 1978).

Results and discussion

Increase in the initial inoculum of M. incogni-
fa or R. reniformis resulted in a progressive de-
crease in plant growth parameters (length and
weight of plants, number of pods and bulk den-

sity of woody stem), chlorophyll content of
leaves, water adsorption of roots and root nodu-
lation. However, the decrease was statistically sig-
nificant only at higher inoculum levels, i.e. 500
and 5000 nematodes per plant. M. incognita
caused greater reduction in all parameters than R.
reniformis at the same inoculum level (Table 1.
In concomitant inoculations of M. incognita and
R. reniformis there was greater damage to all pa-
rameters. The growth suppression in concomitant
inoculations was, however, relatively less than
the sum total of reductions caused by the same
levels of the single species inoculations.

The root galling increased with an increase
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in the inoculum level of M. incognita. The final
population of R. reniformis also increased with
an increase in the inoculum level. The rate of
nematode multiplication was, however, greater
at low inoculum level than the higher level
probably because of competition for food and
space. The results also suggest competition for
feeding sites in concomitant inoculations of the
nematode species.

The nematodes, individually as well as con-
comitantly in various combinations, not only re-
duced the number of nodules per root system
but also reduced the size of the nodules.

The results presented in Table 1 indicate that
water absorption capacity of pigeonpea roots
was adversely affected by inoculations of R. re-
niformis and M. incognita, individually or con-
comitantly.

Increase in the nematode inoculum level re-
sulted in a relative decrease in chlorophyll con-
tent of plant leaves, with a greater reduction re-
sulting from M. incognita than from R. renifor-
mis. When plants were inoculated with M. in-
cognita and R. reniformis together there was
greater damage to the chlorophyll content of
leaves than that caused by either of them indi-
vidually.

Bulk density of pigeonpea stems was re-
duced significantly at 500 and 5000 inoculum
levels of M. incognita and only at 5000 inocu-
lum level of R. reniformis. M. incognita caused
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greater reduction than R. reniformis at the same
inoculum level. In concomitant inoculations of
M. incognita and R. reniformis there was great-
er damage, however, relatively less than the
sum total of reductions caused by the same lev-
els of the single species inoculations.
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