Nematol. medit. (1996), 24: 105-107

Department of Nematology, CCS Haryana Agricultural University, Hisar, 125 004 India

PATHOGENICITY OF MELOIDOGYNE JAVANICA IN MUNG
AND CLUSTER BEANS AS AFFECTED BY RHIZOBIUM
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Summary. In mung bean, an inoculum level of 100 Meloidogyne javanica second stage juveniles per kg soil
was recorded as the damaging threshold in both Rbizobium-treated as well as untreated plants. In cluster bean,
a singificant decrease in yield was associated with 10,000 second stage juveniles/kg soil in Rbizobium-treated
plants, whereas 1,000 juveniles decreased the yield, fresh shoot weight and length significantly in untreated

plants over the check.

Mung (Vigna radiata (Linn.) Wilczek] and
cluster beans [Cyamopsis tetragonoloba (L.)
Taub.] are important constituents of food for
humans and cattle and are among the most im-
portant leguminous crops grown in Haryana
State. Cluster bean is also used in industry as a
raw material for the production of gum. An im-
portant nematode pest, Meloidogyne javanica
(Treub) Chitw., commonly occurs in Haryana
and has been reported to be pathogenic to clus-
ter bean by Dalal and Bhatti (1983).

Use of Rbizobium culture is recommended
as a seed treatment to increase the yield of
pulse crops. In view of the wide-spread occur-
rence of M. javanica in various pulse crops and
its economic importance in pulse production,
the present study was conducted to evaluate
the effect of Rbizobium treatment on the pa-
thogenicity of M. javanica in these crops.

Materials and methods

Pathogenicity studies were conducted in a
screen-house in 15 cm earthen pots each contain-

ing 1 kg steam-sterilized sandy soil. Two surface-
sterilized seeds of mung bean (cv. PS-7) or clus-
ter bean (cv. FS-277) were sown per pot. The ex-

periment was conducted in two sets. The seeds

of one set were bacterized with Rhizobium sp.
and those of the other set were not bacterized.
After germination one plant per pot was retained.

After a week the seedlings were inoculated in
a logarithmic series with freshly hatched second
stage juveniles of M. javanica at 10, 100, 1000
and 10,000 per pot. An uninoculated check was
also maintained. Each treatment was replicated
four times. Sixty and 105 days after sowing, the
experiment was terminated for mung bean and
cluster bean, respectively. Shoot and root length,
fresh shoot and root weight, number and weight
of nodules and female population in soil and
roots per plant were recorded.

Results and discussion
In general, the growth of mung bean was in-

versely correlated with the level of nematode in-
oculum. However, a slight increase in shoot
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length, shoot weight, number and weight of
nodules and yield in Rhizobium treated plants
was observed at the inoculum level of 10 juve-
niles per plant compared to the uninoculated
check (Table D). A significant reduction in plant
growth characters was recorded at an inoculum
level of 100 juveniles per plant and above in
both the sets (Rbizobium treated and untreated),
although significant reduction in weight and
number of nodules was observed at 1000 juve-
niles/plant. Gupta et al. (1986) also found that
100 M. javanica juveniles/plant damaged mung
bean. Slight increase in plant growth at lower
nematode inoculation levels may be due to their
stimulatory effect. This phenomenon of “over-
shoot” in the plant growth characters has been
reported earlier by Wallace (1970) and Zaki and
Bhatti (1986). It was observed that with an in-
crease in the inoculum level there was a corre-
sponding increase in host infestation as indicat-
ed by number of galls and egg masses produced
(Table . The number of galls and egg masses
was more in untreated plants at lower nematode
inoculum levels but at the highest inoculum lev-

el, i.e., 10,000 juveniles/plant more galls and egg
masses were formed in Rbizobium treated
plants. This observation agrees with Singh er al.
(1977) who reported that more galls were
formed on Rbizobium treated plants compared
with untreated plants at higher inoculum levels.
This may be due to the better plant growth in
Rbizobium treated plants which provides more
nourishment and opportunities for multiplication
of the nematode. Similar observations on reduc-
tion in plant growth characters, nodulation and
increased galling in mung bean has been report-
ed by Raut and Sethi (1980).

The results of the pathogenicity experiment
on cluster bean indicated that 10,000 juveniles
per plant reduced the number and weight of
nodules and yield, but not shoot length and
weight in Rbizobium treated plant as compared
to the uninoculated check. The yield, however,
increased at the lower level of inoculum in com-
parison to the check and it was significantly more
at the level of ten juveniles per plant (Table ID).

In untreated plants (without Rhizobiun) 1000
juveniles per plant were found to be the damag-

TasLE 1 - Effect of different population densities of Meloidogyne javanica on growth and yield of mung bean in the pre-

sence (Yes) or absence (Not) of Rhizobium.

Shoot Shoot Root Root Weight of No. of No. of
length weight length weight No. of nodules Yield galls/ egg masses/
Inj)s\tiiun Cem) ) C(em) ® nodules @ (&) plant plant

Yes Not Yes Not Yes Not Yes Not Yes Not Yes Not Yes Not Yes Not Yes Not

0 (Check) 21.8 201 3.6 24 236 205 39 37 334 316 05 04 98 9.0 0 0 0 0
@ o @O W

10 240 190 37 29 222 182 34 32 410 312 06 04 108 84 78 138 38 6.4
29 68 @D @7

100 192 177 23 1.7 212 158 22 24 324 228 04 03 71 60 272 436 140 168
(5.3 6.6 (38 (42

1000 151 131 1.6 13 174 129 20 26 264 162 02 01 60 32 626 662 222 23.2
79 B2 48 49

10000 105 92 09 08 138 142 1.6 18 118 186 01 02 34 38 898 67.6 322 322
03 62 67 67D
C.D. at 5% 230 2.10 0.84 0.66 2.25 254 1.13 1.17 543 878 0.16 0.12 1.86 1.04 (0.80) (0.93) (0.37) (0.59)

Figures in parentheses are Vn+1 values.
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TaBLE 1 - Effect of different population densities of M. javanica on growth and yield of cluster bean

(Yes) or absence (Not) of Rhizobium.

in the presence

Shoot Shoot Weight of No. of No. of
length weight No. of nodules Yield galls/ egg masses/
In(l)ec\k/lglm (e nodules S (g) plant plant
Yes Not Yes Not Yes Not Yes Not Yes Not Yes Not Yes Not
0 (Check) 29.0 294 6.0 71 114 16.0 1.9 1.6 13.0  15.0 0 0 0 0
ey ey ) D
10 29.4 261 7.2 6.6 12.0 13.4 1.4 1.4 15.2 14.5 2.4 5.2 1.2 1.7
18 @5 a5 0.6
100 288 220 0.1 37 14.2 16.2 1.6 1.3 14.0 12.6 8.2 12.0 2.2 4.5
(3.0 (36 18 @D
1000 282 185 0.4 2.9 9.0 12.0 1.1 0.9 115 6.5 400 580 6.6 10.3
63 76 28 GO
10000 250 215 5.9 3.6 8.0 15.0 1.0 1.3 10.0 7.5 70.0 380 131 7.1
82 B2 G717 28
C.D. at 5% NS 482 NS 265 233 NS 036 034 206 332 (1549 (084 (0.13) (0.19

Figures in parentheses are Vn+1 values.

ing threshold level. These observations are in
agreement with those of Dalal and Bhatti (1983)
who reported 1000 second stage M. javanica
juveniles per plant as the damaging threshold
level. However, significant reduction in shoot
length and weight was found even at the inocu-
lum level of 100 juveniles per plant. Root length,
root weight and number of nodules were not sig-
nificantly different from the uninoculated check.

Data on the production of galls and egg
masses (Table 1) indicate that an increase in in-
itial inoculum level resulted in increase in the
number of galls and egg masses in the Rhizobi-
um treated plants, but the same trend was not
observed in the untreated plants. In the untreat-
ed plants maximum numbers of galls and egg-
masses were produced at 1000 inoculum level
per plant and a further increase resulted in re-
duction of galls and egg masses.
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