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Abstract: Cabbage is a versatile vegetable crop grown throughout the world. Cabbage aphid
is a sap sucking pest that damages the crop. The aim of the present study was to evaluate the
efficacy of different solvent extract of Lantana camara (L.), Eupatorium adenophorum
(Spreng), Artemisia brevifolia (Wall), Melia azedarach (L.), Polygonum sp., Vitex nigundo
(L.), Rumex nepalensis, and Ageratum conyzoides at 1.25, 2.5 and 5.0 % concentrations
against cabbage aphid. Amongst various plant species evaluated, Melia azadarach and
Ageratum conyzoides resulted in significantly higher toxicity to the fourth instar nymphs,
which were followed by Vitex nigundo and Rumex nepalensis. Methanolic extract resulted in
significantly higher mortality than chloroform and ethyl acetate extract. Plant extract when
applied at 5.0 % concentration resulted in significantly higher toxicity to the nymphs of
cabbage aphid as compared to 2.5 and 1.25 % concentration. Interaction between plant
material and solvent used for extraction of the active constituent had significant affect on the
mortality of cabbage aphid. Methanolic extract of Melia azedarach proved significantly
superior to others and was followed by methanolic extract of Ageratum conyzoides. Further,
it was found that methanolic extract of all the plant material evaluated resulted in
significantly higher mortality to the nymphs of cabbage aphid than chloroform and ethyl
acetate extracts.
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INTRODUCTION
Cabbage is a vital vegetable crop grown thorough out the world even by small scale farmers
for their financial support. Amongst various vegetables grown, cabbage is being cultivated as
an off-season as well as main season crop (Emana et al, 2015). Himachal Pradesh is
exporting quality seed of cabbage to African countries along with meeting the country’s
requirements. The cabbage aphid is reported to be one of the serious pests of cabbage,
cauliflower and broccoli in different regions of the country (Rizvi et al., 2009). Feeding
injury from cabbage aphid results in wrinkled, downward-curling leaves, yellow leaves,
reduced growth and contamination with aphid honeydew.
Usually the management of this pest is insecticide oriented, but the problems associated with
synthetic chemicals viz. development of pest resistance (Ali and Rizvi, 2007) and
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objectionable pesticide residues (Hasan, 2008), higher cost etc. has necessitated the
development of newer control methods (Jainulabden and Prasad 2004). Plant products have
proved to be useful in formulating sound pest management strategies (Sarwar, 2015). Several
plants and their parts are known to be potent source of insecticides (Baidoo and Adam,2012).
In the present study different plant extracts were evaluated for their efficacy against cabbage
aphid.
MATERIAL AND METHODS
Collection of plant material
The aerial parts of eight plant species viz. Lantana camara (L.), Eupatorium adenophorum
(Spreng), Artemisia brevifolia (Wall), Melia azedarach (L), Rumex nepalensis (L.),
Polygonum sp., Vitex nigundo (L.), and Ageratum conyzoides were collected from different
agro climatic zones of Himachal Pradesh. The collected samples were air dried in shade for a
week and then dried in oven at 400 C for 24 hours.
Extraction of plant material
The plant material was extracted in methanol by simple distillation process. The extract was
further fractionated with column packed with silica gel G (60 – 120 mesh) using methanol,
chloroform and ethyl acetate solvent.
Laboratory rearing of test insect and observations
Mass culture of test insect cabbage aphid (B. brassicae) was maintained under laboratory
conditions as per techniques described by Verma and Makhmoor (1988).
Stock culture was maintained on cabbage grown in plastic pots. Early fourth instar nymphs
were collected and put on a filter paper placed in Petri dish. 2.0 mL of desired solvent extract
was sprayed on the aphids. 10 aphids per application were released on fresh untreated
cabbage leaves contained in a glass vial with their petiole and dipped in water. The glass vial
along with leaf was covered with a glass chimney. Nymphal mortality data was recorded after
48 hours. Similarly, toxicity of all plant extracts was studied by replicating all the treatment
thrice. In the control treatment, nymphs were sprayed with the solvent used for the extraction.
RESULTS AND DISCUSSION
An examination of data (Table 1) revealed that exposure of fourth instar nymphs of B.
brassicae to solvent extracts of eight plant species exhibited moderate to high toxicity.
Differences amongst plant species, solvents used to prepare the extracts and their
concentrations were significant. Amongst various plant species evaluated, Melia azadarach
(56.1%) and Ageratum conyzoides (54.0%) resulted in significantly higher toxicity to the
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fourth instar nymphs, which were followed by Vitex nigundo (51.3%) and Rumex nepalensis
(47.6%). Polygonum sp. and Lantana camara extracts proved significantly least toxic to the
fourth instar nymphs.
Among various solvent, methanol extract resulted in significantly higher mortality (57.4
%) than chloroform (48.1%) and ethyl acetate extract (38.7 %). Plant extract applied at 5.0 %
concentration resulted in significantly higher toxicity to the nymphs of cabbage aphid as
compared to 2.5 and 1.25 per cent concentration. The later two concentrations also differed
significantly (Table 2). Though the concentration of the formulation used exerted significant
impact on the toxicity of crude extracts to cabbage aphid but the interaction effect with other
components remained non significant. Interaction between plant material and solvent used to
extract the active constituent had significant affect on the mortality of cabbage aphid.
A perusal of the interaction data (Table 3) between plant extract evaluated and the
solvent used to extract the active constituent reveals that methanolic extract of Melia
azedarach proved significantly superior to others and was followed by methanolic extract of
Ageratum conyzoides. Further, significantly higher mortality of the nymphs of cabbage aphid
was observed in case of methanolic extract of all the plant materials evaluated followed by
chloroform and ethyl acetate extracts. Least toxicity was observed in case of Ethyl acetate
extract of Polygonum sp.
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Table 1: Effect of solvent extracts of plants on mortality of Cabbage aphid (B. brassicae)
Plant /Concentration

Per cent mortality in solvents
Methanol

Chloroform

Ethyl acetate

5.0

95.2 (76.1)

88.4 (68.1)

78.1 (65.4)

2.5

82.4 (61.7)

68.3 (53.4)

54.3 (46.8)

1.25

65.3 (51.2)

50.4 (44.1)

38.2 (38.4)

5.0

91.2 (73.5)

85.4 (65.5)

74.3 (65.0)

2.5

88.0 (58.1)

62.3 (51.3)

50.6 (45.3)

1.25

61.6 (48.4)

45.6 (42.5)

35.4 (36.7)

Melia azedarach

Ageratum conyzoides
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Vitex nigundo
5.0

85.3 (68.9)

79.3 (61.8)

68.4 (67.4)

2.5

82.6 (54.1)

55.4 (48.0)

44.8 (42.6)

1.25

56.3 (46.1)

41.6 (40.0)

31.3. (32.4)

5.0

73.3 (65.5)

74.3 (56.8)

60.1 (58.9)

2.5

64.6 (55.8)

58.4 (44.5)

38.1 (37.6)

1.25

53.1 (45.3)

40.1 (35.4)

24.2 (28.7)

5.0

80.4 (58.7)

63.4 (53.4)

54.2 (49.1)

2.5

67.3 (49.0)

48.3 (43.3)

36.7 (37.1)

1.25

54.0 (41.8)

34.2. (34.6)

23.0 (26.8)

Rumex nepalensis

Artemesia brevifolia

Eupatorium adenophorum
5.0

78.2 (57.9)

62.0 (54.9)

56.8 (48.6)

2.5

56.7 (47.1)

43.3 (49.1)

46.7 (43.0)

1.25

42.8 (37.4)

27.2 (39.9)

31.2 (26.7)

5.0

53.6 (61.6)

68.2 (50.1)

48.4 (47.0)

2.5

44.2 (57.0)

60.4 (44.0)

37.9 (39.6)

1.25

29.2 (45.4)

40.4 (35.8)

24.8 (23.7)

5.0

52.8 (56.9)

60.2 (48.0)

44.8 (46.2)

2.5

41.4(51.7)

51.3 (42.1)

34.7 (33.2)

1.25

24.8 (48.9)

46.2 (37.1)

26.7 (26.0)

Lantana camara

Polygonum sp.

Figures in parenthesis are the angular transformed values
Table 2: Effect of solvent extract on mortality of B. brassicae
Treatments

Per cent mortality

M. azedarach

68.9 (56.1)

A. conyzoides

66.0 (54.0)

V. nigundo

60.5 (51.3)

R. nepalensis

54.0 (47.6)
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A. brevifolia

51.3 (43.8)

E. adenophorum

49.4 (45.0)

L .camara

45.2 (44.9)

Polygonum sp.

42.5 (43.3)

CD (P=0.05)

986

0.57

Concentration (%)
5.0

69.8 (59.4)

2.5

54.9 (45.7)

1.25

38.8 (38.0)

CD (P=0.05)

0.35

Solvents
Methanol

63.5 (57.4)

Chloroform

56.4 (48.1)

Ethyl acetate

44.3 (38.7)

CD (P=0.05)

0.35

Figures in parenthesis are the angular transformed values
Table 3: Interaction effect of plant vs solvent
Plants/Solvents

Per cent mortality in solvents
Methanol

Chloroform

Ethyl acetate

Mean

M. azedarach

81.0 (63.0)

69.0 (55.2)

56.9 (50.2)

69.0 (56.13)

A. conyzoides

80.3 (60.0)

64.4 (53.1)

53.4 (49.0)

66.0 (54.0)

V. nigundo

74.7 (56.4)

58.8 (49.9)

48.2 (47.5)

60.6 (51.3)

R. nepalensis

63.7 (50.2)

57.6 (45.6)

40.8 (41.7)

54.0 (47.6)

A. brevifolia

67.2(50.2)

48.6 (44.6)

38.0 (37.7)

51.3 (44.2)

E. adenophorum

59.2 (47.5)

44.2 (48.0)

44.9 (39.4)

49.4 (45.0)

L. camara

42.3 (54.7)

56.3 (43.3)

37.0 (36.8)

45.2 (45.0)

Polygonium sp.

39.7 (52.5)

52.6 (42.4)

45.3 (35.1)

42.6 (43.3)

Mean

63.5 (62.1)

56.4 (47.8)

44.3 (42.2)

-

CD (P=0.05)

1.00

Figures in parenthesis are the angular transformed values
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