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Abstract

2 ot cu ltu re  and 
laboratory stud­
ies were conduc­

ted to evaluate the nem ati­
cidal properties of Ponga- 
m ia  g labra , A zadira-chta  
indicQ, M ucuna braC'teata 
and m ushroom  com post 
against root-knot nematode 
M eloidogyne incognita on 
P u era r ia  p h a> seo lo id cs . 
A m ong th e  m a te r ia ls  
tested, the incorporation of 
the leaves of P. g lab ra  was 
proved to be eflective in re­
ducing the nematode infes­
tation in the host and final 
soil nematode population 
followed bythatofA. indica, 
M. brac-teata  and m ush­
room compost. In in vitro 
study also P.glabra  was mo­
re effective in increasing the 
larval mortality followed by 
A. indica  and M .bracteata. 
The percent m ortality in­
creased with concentration 
and period of exposure.

Introduction

Nem atodes constitu te 
one of the most im portant 
group of fauna in the soil 
around the roots of plants 
which play a vital role in 
plant growth. Cultivated 
soils norm ally contain a 
mixed population of para­
sitic and non-parasitic ne­
matodes A ll the plant para­
sitic nematodes have an oral 
piercing organ or stylet by 
which they penetrate the 
plant cells and suck out the 
contents. The importance 
of plant parasitic nem a­
todes in phytopathology 
derives from*the fact th at 
they accelerate the penetra­
tion of causative agents of 
secondary diseases caused 
by bacteria and fungi.

Economicaly, the plant 
parasitic nematodes cause 
considerable losses owing 
to their damage to culti­
vated crops. The nematode

in fe s ta t io n  h av e been 
brought down by various 
control measures. The ap­
plication of different sapro­
phytic fungi (Chandal & 
Tabreiz, 1989), V esicular 
A rbu scu lar M ycorrhizae 
(V A M )(B h agyara j ct a l. 
1979  and H u ssey  and 
Roncadori, 1982)and72/i/>o- 
bium  (Sharm acia/ ., 19767 
were reported to have some 
effect to reduce the detri­
mental effect of plant para­
sitic nem atodes on host 
plant. However,a complete 
control can only be achieved 
by th e  a p p lica tio n  o f 
nematicides. (Singh et al., 
1973, A m aranatha, et al., 
1992, and Poornima et al., 
1993). But the chem icals 
commonly used for control­
ling nematodes are mostly 
hazardous and sources of 
pollution. Organic amme- 
ndments, on the other hand, 
are apparently safe in this 
respect and more over they



have been found effective 
in m anaging plant parasitic 
nem atodes, (Verma, 1996 
and Rajesw ari,efa/.,1993). 
Subram any an ci a l (1988) 
reported th a t the le a f ex­
tra c t of some indigenous 
p lants are toxic to many 
plant parasitic nematodes. 
M u lch in g  o f th e  green  
leaves ofP ongam ia p innata  
and A. in d ica  are reported 
to have nem aticidal prop­
erties and are ver>’ effective 
ag a in st root-knot nem a­
to d e , M. in co g n ita  
(Govindaiah et aL, 1989). 
T he in festatio n  of plant 
parasitic nematodes in rub­
ber and associated cover 
cro p s w as re p o rted  by 
R ajcndran et a i.,1977. The 
m ost popular cover crop in 
ru b b e r  p la n ta t io n , P. 
p haseo loides  is found highly 
su scep tib le  to root-knot 
n em atod e, M. in cogn ita  
(Thankam ony e ta l., 1989). 
L ater Nehru et. al., (1991) 
recorded the incidence of 
ro ot-kn ot nem atod e, M. 
incognita  in rubber {Hevea 
brasiliensis) seedlings. In 
th is context, anattem pthas 
been made to evaluate the 
feasibility of th e use of dif­
fe r e n t  eco -frien d ly  
botanicals for the control of 
root-knot nematodes in P. 
p h aseo lo id es  by conducting

pot culture and laboratory 
studies.

Mkterials and methods
The experiment was con­

ducted in mud pots (24 cm 
size) by amendingnaturally 
infested soil with the green 
leaves of test plants at the 
rate of 6g/kg of soil raised 
with nematode susceptible 
host plant P. phaseoloides. 
T he pots were irrigated  
regularly to facilitate the 
proper decom position of 
plant m aterials. The pre­
tre a tm e n t population of 
nem atodes was also re ­
corded (2860 per 200g. soil). 
For each treatm ent five rep­
lications were maintained 
and observations such as 
root galls in the host plant 
and the final population of 
nematodes were recorded 
after 150 days of treatm ent.

In -v itro  studies w ere 
conducted with the aque­

ous extracts of the leaves P. 
g labra , A. in d ica  a n d  M. 
bracteata  a t different con­
centration and exposure pe­
riods.

Aqueous extracts were 
prepared by homogenising 
5 g of fresh leaves of each 
test p lants with distilled 
w ater in a m ortar and pes­
t le .  T h e  s lu r r ie s  w ere 
strained  and th e filtra te  
was concentrated by cen­
trifugation a t 6000 rpm for 
10 m inu tes. T h e  super- 
natents was then diluted 
with distilled w ater to get 
1 :1 ,1 :5 ,1 :1 0 ,1 :2 5 ,1 :5 0  and 
1 :1 0 0  c o n c e n tra t io n s . 
Twenty five second stage 
juveniles of M. incognita  
were transferred to the cav­
ity block (4x4cm ) contain­
ing 1 ml of solution. Obser­
vations on the m ortality of 
nematodes were recorded 
under stereoscopic micro-

T a b l e  1 ,  E f f e c t  o f  p l a n t  l e a v e s  o n  M. incognita  o n  P.phaseohidca 
( A v e r a g e  o f  5  r e p l i c a t i o n s )

T r e a t m e n t s
N o . o f  g a l l s  

p e r  p l a n t
F i n a l

n e m a t o d e
p o u l a t i o n / 2 5 0 g

s o i l

P e r c e n t  
m o r t a l i t y  o f  

n e m a t o d e s

P .  glabra 1 4 . 2 7 3 0 . 6 7 5 %

A. indica 2 1 . 4 1 1 9 8 . 0 5 8 %

M. bracteata 6 9 . 4 1 3 9 8 . 0 5 1 %

M u s h r o o m  c o m p o s t 1 7 5 . 6 3 3 3 2 . 0 —

C o n t r o l 1 8 3 . 8 5 0 1 2 . 0 —

C D . P = 0 . 0 5 2 0 . 3 4 0 6



T a b le  2 . E f fc c t  o f p la n t e x t r a c ts  on p c rc e n t m o rta lity  o f M. in co ffn ita  
la rv a e  (A v erag e  o f  3  re p lica tio n s)

T r e a tm e n ts  D ilu tio n  P e rc e n ta g e  m o rta lity  o f  nem atodes/ 
(p la n t e x tr a c ts )  e x p o su re  period in h rs .

3 6 12 24 48

1:1 64 80 84 88 96

1:5 52 68 76 84 8 7

P .g la b r a 1:10 28 47 56 7 6 8 0

1 :2 5 0 20 44 64 7 6

1;5Q 0 0 3 2 5 5 6 0

1:100 0 0 0 20 2 8

1:1 5 6 68 72 80 8 4

1:5 4 0 4 8 60 72 8 2

V.IO 20 4 4 5 2 64 68

A. in d ica 1 :25 0 16 36 48 5 6

1 :5 0 0 0 20 28 4 0

1:100 0 0 0 12 20

1:1 32 40 52 68 7 6

1:5 20 3 2 48 56 68

M. b ra c tea ta 1;10 12 28 36 44 52

1 :25 0 0 12 20 3 6

1 :5 0 0 0 0 8 24

l-.lOO 0 0 0 0 12

scope at 3, 6, 12, 24 and 48 
h rs  of incu bation . E ach  
treatm ent was replicated 
thrice. The nem atostatic 
and nematicidal effect was 
ascertained by transferring 
theinactivenem atodes into 
distilled water.

Results and discussion

The results showed th a t 
the mulching of the green 
leaves of P. g la b r a  was 
found to be more effective

in reducing the root-knot 
infection and final nem a­
tode population followed by 
th at of A. indica  and M. 
bracteata. The maximum 
root-knots was observed in 
co n tro l (183 .8/ p lan t) 
w hereas minimum root- 
knots of 14.2 and 21.4 per 
plant were recorded from 
P. g la b ra  and A. in d ica  
mulched pots respectively. 
The percent m ortality of 
nematodes was also found

to be very high in P. glabra  
treated pots (75%) followed 
by A. indica  (58%) and M. 
bracteata  (51%).

In laboratory test also 
the toxic effect of P. g labra  
was more than  th a t of A. 
in d ica  and M. bracteata. 
The lea f extract at 1:1 and 
1:5 concentrations proved 
highly toxic to M. incognita. 
S lu g g is h  m ov em en t o f 
nem atodes was recorded 
within 3 hrs followed by to­
ta l immobility with 6 hrs of 
exposure. Such nematodes 
failed to revive even after 
subsequent transfer to dis­
tilled water. A sim ilar ef­
fect was observed also in 
1:10 and 1:25 dilution but 
after 48 hours. The toxicity 
of plant extracts arc found 
increased with increase in 
concentration and period of 
exposure.

The results clearly indi­
cates the nem aticidal prop­
erties o f test plants and 
identified P. g lab ra  as po­
tentially  effective against 
M. incognita.. This may be 
attributed to the more toxic 
alkaloids present in P. g la ­
bra  leaves. These results 
are in confirmity with the 
fin d in g s o f G ovind aiah  
et a l., (1989). They had 
shown th at amendments of



soil with green leaves in­
creased the growth of plants 
and reduced the incidence 
of root-knots. Since the test 
p lants proved very effective 
against root-knot infection, 
th e decomposedproducts of 
these plants can be used in 
crop m an agem ent p rac­
tices. Moreover, the green 
chopped leav es of th ese 
p lan ts can be used as a 
green m anure in highly in­
fested areas such as veg­
etable nurseries to mini­
m ise the nem atode inci­
dence.
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