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Sununary. The methanolic leaf extracts and essential oils of eight plants viz., Callistemon lanceolatus, Cymbo
pogon winterianus, Eucalyptus sp., Lantana camara, Nerium oleander, Ocimum basilicltm, Ocimum sanctum 
and Vitex negundo were tested in vitro against second stage juveniles of Meloidogyne incognita at 0.5, 0.1 and 
0.02 per cent concentrations. In plant extracts of o. sanctum, C. winterianus, Eucalyptus sp., o. basilicum, and 
V negundo, hundred per cent mortality was observed at 0.5 per cent concentration, whereas at 0.1 per cent 
concentration only o. sanctum gave similar results. Essential oils of o. sanctum resulted in 100 per cent mortali
ty even up to 0.02 per cent concentration while o. basilicum also was very effective at the same concentrations. 
It is speculated that nematicidal activity in these plants may be due to compounds like terpinen-4-ol in 
methanolic extracts and linalool in essential oils, respectively. 

The development of nematicides of plant ori
gin as an alternative to synthetic nematicides 
may have an advantage due to their low pollu
tion level and capacity to improve soil fertility 
(Chatterjee et al., 1982; Malik et al., 1985, 1987a, 
1987b; Sangwan et aI., 1985). In continuation of 
the search for environmentally non-toxic ne
maticides (Malik et al., 1989 and 1995) studies 
were undertaken on eight plant species for their 
nematicidal activity against the root-knot nema
tode, Meloidogyne incognita. 

Materials and methods 

Callistemon lanceolatus Sm., CYl17bopogon win
terianus Jowitt., Eucalyptus sp., Lantana camara 
L., Nerium oleander L., Ocimum basilicum L., Oci-

mum sanctum L. and Vitex negundo L. were se
lected for this investigation. 

Young and mature leaves (1000 g) of each 
plant were collected from the Landscape sec
tion, CCS Haryana Agricultural University, His
ar. The plant material was washed with water 
and allowed to dry at room temperature. It was 
then chopped and immersed in methanol for 
48 h to extract the maximum of chemical 
(mainly organic) constituents. After filtration 
the extractives were obtained by dissolving in 
methanol. This methanol extract of the leaves 
was concentrated under reduced pressure and 
the viscous material so obtained was allowed 
to solidify at room temperature in large diame
ter Petri-plates. 

The extraction of essential oils was done by 
steam distillation (Bhardwaj, 1974). Each extract 
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was obtained from 500 g leaves to which 500 
ml water was added and the contents were dis
tilled for about 2 h. Some water always accom
panied the essential oils. The extracted material 
was kept in a refrigerator for a few hours, 
lowing the contents to separated from the 
water, which was then pipetted out. 

A pure culture of Meloidogyne incongita 
(Kofoid et White) Chitw. (race 4) was obtained 
from the Department of Nematology, CCS 
Haryana Agricultural University, Hisar. The egg 
masses of IVI. incognita were isolated from in
fected roots and put on a wire gauge covered 
with a double layer of facial tissue paper placed 
on a Petri-dish filled with water. They were al
lowed to hatch in a biological oxygen demand 
(B.O.D.) incubator for 2-3 days at 28±2 0c. Sec
ond stage juveniles 02s) were hatched out, col
lected, counted under a stereozoom binocular 
microscope and tested against plant extracts 
and essential oils. 

One g crude material of each plant species 
was dissolved in 100 ml of 5000 ppm methanol 
and deSignated as standard '5'. It was further 
steam sterilized at 15 psi for 20 min and diluted 
as required by adding sterile distilled water. 

One bundred J2s of M. incognita in 3 ml of 
water were poured into 5 cm diameter Petri
plates and 3 ml of the respective plant extract 
(double strength) was added to make 0.5, 0.1 
and 0.02 per cent concentrations. The Petri 
plates were kept in a B.O.D. incubator at 
25±1 °C for h. Dilution of methanol was 
made with distilled water and it was kept as 
control along \.vith sterile distilled water. Each 
treatment was replicated three times and juve
nile mortality was observed after a h expo
sure period. 

One ml of each essential oil was dissolved in 
9 ml of sterile distilled water along with 1-2 
drops of Triton-X-l00 to a clear emulsion 
and it was designated as '5'. This emulsion was 
further diluted with distilled water to 0.5, 0.1 
and 0.02 per cent concentrations and tested for 
nematode mortality as described above. 

Results 

Among the methanolic extracts of the eight 
plant species tested, maximum juvenile mortali
ty was obtained with C. winterianus, O. 
basilicum and O. sanctum, irrespective of con
centration, and with no statistical differences 
among them (Table O. The nematode mortality 
decreased significantly with the lowering of 
concentration, irrespective of plant species. 
There was a significant interaction between 
plant species and extract concentration. Leaf ex
tracts of C.winterianlJs, Euca~vptus sp., O. 
basilicum, O. sanctum and 1/ negundo at 0.5% 
concentration and those of C. winterianus, O. 
basilicum and O. sanctU1n at 0.1% concentra
tion gave almost 100% juvenile mortality. 
Among these, O. sanctum is considered best 
since it gave 100% juvenile mortality both at 0.5 
and 0.1% concentrations (Table O. 

In the second test investigating the effect of 
essential oils of different plants on the mortality 
of /VI. incognita J2, O. sanctum followed by O. 
basilicum were found to be best, and were sta
tistically not different. The effect of concentra
tion, irrespective of the plant species, was not 
discernible. The interaction of oils and concen
trations was significant. As in the case of 
methanolic extracts, the essential oils of O. 

. sanctum were the most effective since they re
sulted in 100 per cent juvenile mortality even 
up to 0.02% concentration. O. basilicum also 
gave similar results at all the three concentra
tions. Among the remaining plant species, the 
essential oils had a toxic effect only at 0.5% 
concentration (Table II). 

In both tests, revival of immobilised nema
todes was examined by randomly transferring 
ten J2s to water for h. None of those immo
bilised J2s revived. 

Discussion 

A perusal of the literature for the compounds 
isolated from leaves and essential oils of the 
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TABLE I - EJtect difl'o."'Vlf crude methanolic ('!'xtry,lr:t, on the mortality Inl){eflLL,'" ofMeloidogyne H,,-v!",,ma. 

Plant leaf extract 

Callistemon lanceolatus 
Cymbopogon winterianus 
Eucalyptus sp. 
Lantana camara 
Nerium oleander 
Ocimum basilicum 
O. sanctum 
Vitex negundo 
Distilled water (Control) 

Mean (Cone.) 

05 

66.7 (55.7) 
100.0 (90.0) 
100.0 (90.0) 

23.3 (29.5) 
100.0 (90.0) 
100.0 (90.0) 
100.0 (90.0) 
5.003.1) 

(68.5) 

Concentration (%) 

0,1 

30.0 (33.6) 
96.7 (88.0) 
16.7 (24.6) 

66.7 (55.4) 
26.7 (31.7) 
96.7 (88.0) 
100.0 (90.0) 
33.3 (35.8) 

1.7 (8.6) 

(50.6) 

0,02 

6.7 04.8) 
20.0 (26.8) 

00.3) 
6.704.8) 

6.704.8) 
6.704.8) 
3.3 00.3) 
3.3 (1.0.3) 
3.300.3) 

04.1) 

Mean (Plants) 

34.5 (34.7) 
72.2 (68.3) 
40.0 (41.6) 

36.7 1) 

00.7) 

CD. at 
transformations. 

6.08; concentration = 351; x concentration = 10.53; in parentheses are arcin 

TABLE II of different essential oiL, on the mortality of second incognita. 

Plant essential oils 
05 

Callistemon lanceolatus 85.3 (71.1) 
Cymbopogon winterianus 96.7 (84.2) 

Euca~yptus sp. 95.0 (80.3) 
Lantana camara 76.6 (62.1) 
Ocimum basilicum 
O. sanctum 96.7 (84.2) 
Vitex negundo 86.6 (69.8) 
Triton-X-100 (Control) 03.0) 

Mean (Cone.) (67.5) 

Concentraljon (%) 

0,1 0,02 

33.3 (35.8) 18.3 (26.1) 

10.009.4) 13.3 (22.0) 

61.7 25.0 (30.6) 
56.6 (49.4) 10.009.4) 
94.3 (84.2) 96.7 (84.2) 
100.0 (90.0) 100.0 (90.0) 
36.6 (37.8) 10.009.8) 
5.0 03.1) 5.003.1) 

(47.9) (38.1) 

Mean (Oils) 

(44.3) 
40.0 (41.9) 
60.6 (54.8) 

(43.6) 
91.4 (81.2) 

98.9 (88.1) 
(42.3) 

03.1) 

CD. at oils = 19.6 concentration N.S.; oils x concentration in parentheses are arcin \f;::;;;:;:r;;;;::;-;:;;:;;; tran-
sformations, 

plant species under investigation revealed that 
terpinen-4-01 (Fig. 1) is the common compound 
present in C. winterianu~" O. basilicmTl, O. sanc
tum and V negundo (Kries and Mosandl, 1994; 
Mallavarapu et aI., 1994; Grayer et al., 1996). Sev
eral stlUcturally similar monoterpenes are report
ed to show nematicidal activity against nema-

todes (Malik et al.) 1987). toxicity observed 
against M. incognita in methanolic leaf ex-
tracts of these plants may, therefore, be attrib
uted to terpinen-4-01 having unsaturated and hy
droxy group. 

Similarly, linalool 1) appeared to be a 
common compound isolated and characterized 



H~ 
Terpinen-4-ol Linalool 

Fig. 1 Chemical structure of the two compounds to 
which major nematicidal activity of the plant extracts is at
tributed. 

from the four most active essential oils in the 
present studies 0. sanctum (Anonymous, 
1966), 0. basilicutn (Johanson et al., 1999), Eu
calyptus sp. (Brooker and Lassak, 1981; Boland 
et al., 1982; Weston, 1984; Franich, 1986) and C. 

winterianus (Kries and Mosandl, 1994). Linalool 
also has both unsaturated and hydroxy groups. 

Thus, the extracts and essential oils which 
are active against nematodes may be due to the 
presence of hydroxyl group and/or unsaturation 
in the constituents. 

The nematoxicity traits of 0. sanctum is fur
ther corroborated by in vivo studies conducted 
by Chattopadhyay (1991), who reported that the 
number of primary galls due to M. incognita 
was reduced to about 20 per cent and fruit 
weight increased by about 240 per cent by 
application of leaf dust of 0. sanctum. 

Literature cited 

ANOl\YMOUS, 1966. The Wealth of India (Raw Materials) N
Pe, Vol. VII: 17. Publication and Information Direc
torate CSIR, New Delhi, pp. 79-89. 

BHARDWAJ S. c., 1974. Evaluation of some chemicals as re
pellents to Apisjlorea F., Ph. D. Thesis, Haryana Agri
cultural University, Hisar, 125 pp. 

BOIA'lD S. ]., BROPHY J. ]., FLYNN T. M. and LASSAK E. V., 
1982. Volatile leaf oils of Eucalyptus delegatensis 
seedlings. Phytochemsitry, 21: 2467-2469. 

BROOKER M. L II. and LAS5AK E. V., 1981. The volatile leaf 

Accepted for publication on 25 June 2001. 

oils of Eucalyptus ovata Labill and E. brookerana A. M. 
Gray Austmlian journal Botany, 29: 
605-615. 

CHATIERJEE A" SUKUL N. C. and GHOSH MAJUMDAR S,) 1982, 
Nematicidal principles from two species of Lamiaceae. 
journal of Nematology, 14: 118-120, 

CIIATTOPADHYAY P. R., 1991. Nematicidal properties of some 
plant materials from tomato (Lycopersicon esculentum 
vaL local) infested with Me!oidogyne incognita. Geo
bios, 18: 

FRANICH R. A., 1986. Essential oil composition of juvenile 
leaves from coppiced Eucalyptus nitens. Phytochem
istry, 25: 245-246. 

GRAYER R J., BRYAl'! S. E., VEITCH N. c., GOLDSTONE F. J., PA
TON A. and WOLLEl\WEBER E" External flavones in 
sweet basil, Ocimum basilicum and related taxa. Phy
tochemistry, 43: 1041-1047. 

JOHANSON c. B., KIRBY J, NAXAKIS G. and PEARSON S., 1999. 
Substantial UV-B-mediared induction of essential oils in 
sweet basil (Ocimum basilicum L). PhytochemsitlY, 
51: 507-510. 

KRIES P. and MOSANDL A., 1994. Chiral compounds of es
sentials. Part XVII. Simultaneous steroanalysis of Cym
bopogon oil constituents. Flavour & Fragrance journal, 
9: 257-260. 

MALIK M. S., SANGWAN N. K, DHlNDSA K S. and BHATTI D. 
S., 1987a, Nematicidal of extracts of Xanthium 
strumarium, Pesticides, 21: 19-20. 

MALIK M. S., SANGWAN N. K, DHlNDSA K S., VERMA K K and 
BHATTI D. S., 1987b. Nematicidal' efficacy of some 
monoterpenes and related derivatives. Pesticides, 21: 
30-32. 

MALIK M. S., PAL V., SANGW,"u"l N. K, DHlNDsA K S., VERMA 
K K and BHATTI D. S., 1989. Nematicidal efficacy of 
substituted phenols, phenoxyacetic acid esters and hy
c1razides: A structure-activity relationship study. Nema
tologica, 35: 366-370. 

IvLA,LIK M. S., SANGWAN N. K, VEIl\1A K K, MALIK 0. P., Ku
MARl B, and KATIIPAL T. S., 1995. Toxicity in relation to 
structure of substituted 2H-I-Benzopyran-2-ones 
against root-knot and seed nematodes. Nematolog-· 
ica, 41: 125-129. 

MAUK M. S., VERMA B. S., SANG WAN N. K, BHATII D, S. and 
DHINDSA K S., 1985. Phytochemical and nematicidal 
studies on Chenopodium species, Plant PhYSiology & 
BiocbemistlY, 12: 133-138. 

MALLAVARAPU G. R., RAMESH S., RAUL P. N., BHATTACHARYA A. 
K and RAJESWARA B. R., 1994. Composition of essential 
oil of the leaves of Vitex negundo. P/anta Medica, 60: 
583-584. 

SANGWAN N. K, VERMA K K, VERMA B. S., MALIK M. S. and 
DHINDSA K S., 1985. Nematicidal activity of essential 
oils of Gymbopogon grasses. Nematologica, 31: 93-99. 

WESTON R. J., 1984. Composition of essential oil from 
leaves of Eucalyptus delegatensis. Phytochemist/y, 23: 
1943-1945. 

222 -


