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AB STRACT: Root knot dis ease caused by the nem a tode Meloidogyne in cog nita is one of the
ma jor dis eases of Mul berry, Morus spp. which causes major reduction in yield affecting both
quality as well as quantity of leaves and fruits. Plants pro duce a high di ver sity of sec ond ary
me tab o lites for self de fense and sur vival in their hab i tat. Some of the plants are known to be
in hib it ing the de vel op ment of the nem a todes. The pres ent study was car ried out to screen the
lo cally avail able plants for their nematicidal ac tiv ity. Twelve plants spe cies were se lected and
meth a nol ex tracts with dif fer ent con cen tra tions (25, 50, 75 and 100%) of dif fer ent plants were
tested for in hi bi tion of hatch ing of M. in cog nita egg and ju ve nile mor tal ity in dif fer ent du ra tions.
The plant ex tracts of Neem, Clitoria ternatea and Passiflora foetida were re corded to be highly
effective for in hi bi tion of hatch ing of egg and increasing ju ve nile mor tal ity of M. in cog nita. Which
will be im mense help ful to re duce the qual i ta tive and quan ti ta tive loss of mul berry leaf and fruit
with eco-friendly plant ex tract.
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 Mul berry, Morus spe cies is com mer cially
im por tant plant and its leaves are used for rear ing of 
silk worm, Bombyx mori and hor ti cul tural value as
fruits. Among the dis eases of mul berry, root knot
dis ease caused by the nem a tode Meloidogyne
in cog nita Chitwood is the ma jor one which causes
10-12% leaf yield loss be sides caus ing de ple tion in
nu tri tive value (Govindaiah et al., 4). Nem a tode
in fested plants show typ i cal symp toms like root
gall ing, stunted growth, nu tri ent de fi ciency
par tic u larly ni tro gen de fi ciency (Siddiqui et al., 9).
Chem i cal con trol is ex pen sive and is eco nom i cally
vi a ble only for high value crops and cre ates a
po ten tial haz ard to the en vi ron ment and hu man
health (Tsay et al., 12). Plant prod ucts a high
di ver sity of sec ond ary me tab o lites for self de fense
and sur vival in their hab i tat. A wide va ri ety of plant 
spe cies, rep re sent ing 57 fam i lies have been shown
to nematicidal com pounds (Sukul, 10), which
in cludes isothiocynates, thiophenics glycosides,
al ka loids, phenolics and fatty ac ids (Gommers, 3).
Plant ex tracts showed nematicidal ac tiv ity i.e.
in hi bi tion egg hatchting and ju ve nile mor tal ity of
Meloidogyne in cog nita by Neem leaf ex tract in
to mato (Mukhtar et al., 6, and Dash and Pradhi, 2),

by shoot and root ex tracts of Ocimum sanc tum
(Akhtar and Farzana, 1), Pongamia leaf ex tracts
(Sharma et al., 8) and Annona leaf ex tracts
(Poornima et al., 7). The leaf ex tracts of Prosopios
juliflora, Abutilon indicum, Datura, Tridax
procumbens, Xan thium indicum on the in hi bi tion of 
nem a tode Pratilenchus coffeae in ba nana
(Sundararaju and Cannayane, 11) had also shiwed
in hibitary effects. The ef fect of leaf ex tracts of

Glyricidia maculata, Ricinus communis

and Cratolaria juncea were le thal to Radopholus

similis at di lu tions of 1:5 within 24 hr and
nem a tode mor tal ity de creased with in crease in
di lu tions of the ex tract (Jasy and Koshy, 5). Hence,
the pres ent study was con ducted to screen some
lo cally avail able plant spe cies for their nematicidal
prop er ties against root-knot nematode,
Meloidogyne in cog nita, infesting mulbery.

MA TE RI ALS AND METH ODS

Twelve plants namely Abutilon indicum Linn.
(T1), Azadirachta in dica Linn (T2), Datura
stramonium Linn. (T3), Prosopis juliflora Sw. (T4),
Tridax procumbens Linn. (T5), Xan thium indicum
Linn. (T6), Annona squamosa Linn. (T7), Ricinus
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cummunis Linn. (T8), Ocimum sanc tum Linn. (T9),
Pongamia pinnata Linn. (T10), Clitoria ternatea
Linn. (T11) and Passiflora foetida Linn. (T12) were
se lected for the pres ent study. Thsese plants were
se lected mainly from the uni ver sity cam pus. Leaves 
were col lected from the se lected plants and were
shade dried. Leaf pow der was pre pared for each
se lected plant with the help of grinder. Meth a nol
ex tracts of leaves were pre pared us ing Soxh let
ap pa ra tus. The ex tract was dis solved in Meth a nol
(1:10) w/v and stock so lu tion was pre pared.
Dif fer ent con cen tra tions (25, 50, 75 and 100 %.) of
plant ex tracts were pre pared us ing dis tilled wa ter. 

Nem a tode cul ture main te nance: Three
months be fore the study, Meloidogyne in cog nita
cul ture was main tained by rais ing to mato seed lings
in earthen pots filled with ster il ized soil and farm
yard ma nure. When to mato seed lings were well
es tab lished (one month of seed sow ing) ju ve nile
nem a todes were col lected from nem a tode in fested
mul berry gar den by bayermann’s fun nel tech nique
and to mato seed lings were in oc u lated with 500
ju ve niles /seed ling. Pure nem a tode cul ture was
ob tained af ter 3 months main te nance and uti lized
for pres ent study. 

Stud ies on nem a tode egg hatch ing and

ju ve nile mor tal ity: Ma ture nem a tode egg masses
(containing 100 to 105 eggs) were taken in petri
plates @ 5 egg masses/plate of con tain ing
5ml/plate dif fer ent con cen tra tions of plant ex tracts.
The same pro ce dure was follwed for all the ten
plants and con trol (Dis tilled wa ter). The egg masses 
were kept for hatch ing and hatch ing per cent age was 
cal cu lated af ter 24, 48 and 72 hrs for each lot. The
treatments were replicated thrice and nematode egg 
inhibition percentage was calculated taking the
average of five egg masses. 

RE SULTS AND DIS CUS SION

Data (Table 1) re vealed that all plant ex tracts
showed nematicidal ac tiv ity by af fect ing the
hatch ing of eggs of root knot nem a tode,
Meloidogyne in cog nita Chitwood (Fig. 1). The
hatch ing of nem a tode eggs was ob served to be

vary ing af ter 24, 48 and 72 hrs in dif fer ent
con cen tra tions in dif fer ent plant ex tracts. The
high est per cent age of egg hatch ing in hi bi tion was
re corded in Azadirachta in dica leaf ex tract treated
lots (99.00%) at 100 per cent con cen tra tion of
ex tract fol lowed by Clitoria ternatea (93.3%),
Passiflora foetida (92.4%), Prosopis juliflora
((87.7%), Abutilon indicum (82.0%), Datura
stramonium (75.9%), Ricinus communis (73.8%), 
Xan thium indicum (70.8%), Ocimum sanc tum
(70.5%), Tridax procumbens (68.5), Annona
squamosa (66.6%) and Pongamia pinnata
(59.17%), af ter 72 hr of ap pli ca tion. The im pact of
plant ex tracts is dose (con cen tra tion) and time
de pend ent. In this study it was ob served that
Passiflora foetida and Clitoria ternatea were at par
with Azadirachta in dica in is in hib it ing nem a tode
egg hatch ing.          

In pres ent find ings all plant ex tracts showed
nematicidal ac tiv ity by in hib it ing of eggs hatch ing
and ju ve nile mor tal ity of nem a tode Meloidogyne
in cog nita caus ing root knot dis ease of mul berry and 
are inconformity with the re ports of Mukhtar et al.
(6), and Dash and Pradhi (2) who ob served the
ef fect of Neem leaf ex tracts on nem a tode
Meloidogyne in cog nita in ci dence in to mato. The
in ci dence of M. in cog nita was also re duced by
shoot and root ex tracts of Ocimum sanc tum (Akhtar 
and Farzana, 1), Pongamia leaf ex tracts (Sharma et
al., 8) and Annona leaf ex tracts (Poornima and
Vadivelu, 7) which sup ported pres ent find ings. The
leaf ex tracts of Prosopios juliflora, Abutilon
indicum, Datura, Tridax procumbens, Xan thium
indicum showed the in hi bi tion of nem a tode
Pratilenchus coffeae in ba nana (Sundararaju and
Cannayane, 11). In the pres ent study it was
re corded that ef fect plant ex tracts on in hi bi tion of
hatch ing of eggs of M. in cog nita was dose and time
de pend ent and re sults are in con for mity with the
re port of Jasy and Koshy (5) that the ef fect of leaf
ex tracts of Glyricidia maculata, Ricinus

communis and Crotolaria juncea were le thal to

Radopholus similis at di lu tions of 1:5 within 24 hr
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Ta ble 1. Ef fect of dif fer ent plant ex tracts with dif fer ent con cen tra tions at dif fer ent du ra tion on hatch ing of eggs of
     Meloidogyne in cog nita Chitwood.

Name of the plants Duration
(hours)

Inhibition of Egg hatching (%)

Concentration of plant extract (%)

100% 75% 50% 25%

Abutilon indicum Linn. (T1) 24 11.00 16.30 20.10 25.10

48 15.40 19.20 24.30 28.90

72 18.40 20.20 26.80 30.10

Azadirachta indica Linn. (T2) 24 0.00 1.20 2.30 5.00

48 0.00 3.50 5.40 8.10

72 1.00 6.50 8.40 10.50

Datura stramonium Linn. (T3) 24 13.30 19.30 25.60 29.90

48 19.80 23.90 29.70 31.00

72 24.60 27.70 31.00 35.60

Prosopis juliflora Sw. (T4) 24 6.50 9.40 14.80 18.40

48 8.30 12.40 16.90 24.80

72 12.50 16.80 19.00 28.50

Tridax procumbens Linn. (T5) 24 21.80 27.40 30.00 34.70

48 30.50 31.90 39.60 41.50

72 32.20 33.40 42.10 46.60

Xanthium indicum Linn. (T6) 24 17.60 21.00 28.90 35.40

48 26.50 28.90 34.00 36.80

72 29.80 33.50 38.70 39.60

Annona squamosa Linn. (T7) 24 23.90 29.40 31.10 35.60

48 31.60 32.90 40.60 41.60

72 34.20 33.40 42.10 46.60

Ricinus cummunis Linn. (T8) 24 14.10 20.30 27.60 31.90

48 22.00 24.70 30.70 33.20

72 26.80 29.70 33.00 37.60

Ocimum sanctum Linn. (T9) 24 19.80 24.60 29.50 33.70

48 28.10 30.90 38.60 40.40

72 30.20 36.50 41.10 45.60

Pongamia pinnata Linn. (T10) 24 25.50 3.40 7.80 10.80

48 36.20 6.10 10.00 15.40

72 41.92 7.20 12.50 18.30

Clitoria ternatea Linn. (T11) 24 2.90 3.60 8.80 10.80

48 4.70 6.10 11.00 16.40

72 6.80 7.90 14.50 19.30

Passiflora foetida Linn. (T12) 24 4.90 5.60 9.00 11.50

48 6.70 6.90 13.00 16.90

72 7.70 9.00 14.50 20.30

Control 24 75.80

48 81.50

72 98.40
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and nem a tode mor tal ity de creased with in crease in
di lu tions of the ex tract. 

REF ER ENCES

1. Akhtar Haseeb and Farzana Butool (1990).

Eval u a tion of nematicidal prop er ties in some

mem bers of the fam ily Lamiaceae. Intl.

Nematol. Net work Newsl., 7(2): 24-26.

2. Dash, B. and Pradhi, N.N. (1998). Rel a tive

ef fects of neem prod ucts against root   knot

nem a tode on to mato. In dian. J. Nematol.,

28(2):163-167

3. Gommers, F.G. (1973). Nematicidal prin ci ples

in Compositae. Mededelingen Landbouwhoges

school, Wageningen. The Nethherlands,

17:71-33 

4. Govindaiah, Dandin, S.B. and Sharama, D.D.

(1991). Patho ge nic ity and avoid able leaf yield

loss due to Meloidogyne in cog nita in mul berry

(Morus alba. L). In dian J. Nematol., 21:52-57

 

0.00

20.00

40.00

60.00

80.00

100.00

120.00

T
1

T
2

T
3

T
4

T
5

T
6

T
7

T
8

T
9

T
1
0

T
1
1

T
1
2

C
o
n
tr

o
l

Different plant extracts

In
h

ib
it

io
n

o
f

e
g

g
s

h
a
tc

h
in

g
(%

)

100% 75% 50% 25% Control

Fig.1. Impact of different plant extracts on inhibition of eggs hatching of Meloidogyne incognita Chitwood after 72 hours.
     T1 : Abutilon indicum Linn., T2 : Azadirachta indica Linn, T3 :Datura stramonium Linn.,T4 : Prosopis juliflora Sw.,
     T5 : Tridax procumbens Linn.,T6 : Xanthium indicum Linn., T7 : Annona squamosa Linn., T8 : Ricinus cummunis Linn.,
     T9 : Ocimum sanctum Linn., T10 : Pongamia pinnata Linn, T11 : Clitoria ternatea Linn., T12 : Passiflora foetida Linn and
     control.

Plate 1 : Photographs of root knot nematode, Meloidogyne incognita infesting mulberry roots.
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