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Abstract: Different parameters were estimated to assess the magnitude of genetic variability in 43 genotypes of chilli
(Capsicum annuum L.). The analysis of variance indicated the prevalence of sufficient genetic variation among the
genotypes from all the characters studied. The high phenotypic coefficient of variation (PCV) and genotypic coefficient of
variation (GCV) were observed for fruit set per cent, number of fruits per plant, dry fruit yield per plant, number of seeds per
fruit and average dry fruit weight. High heritability coupled with high genetic advance were observed for yield per plant,
plant spread, fruit set per cent, days to first picking, number of fruits per plant, fruit weight, dry fruit recovery and number of
seeds per fruit indicating these characters are governed by additive gene action. Hence, direct selection may be followed for
the improvement of chilli for these characters.
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INTRODUCTION

C

hilli is the universal spice of India. Being an
important commercial crop, it finds diverse
utilities as a spice, condiment, culinary supplement,
medicine, vegetable and ornamental plant. The
important states growing chilli are Andhra Pradesh,
Orissa, Maharashtra, West Bengal, Karnataka,
Rajasthan and Tamil Nadu. Chilli has two important
commercial qualities, red colour due to pigment
capsanthin and biting pungency attributed by
capsaicin. Importance of genetic variability in any
breeding material is a pre-requisite as it provides not
only a basis for selection but also some valuable
information regarding selection of diverse parents for
use in hybridization programme. The plant breeder
has to identify the sources of favourable genes,
incorporate them in breeding populations and aim for
isolation of productive genotypes and cultivars.
Thus, improvement in any crop is based on the extent
of genetic variation and the degree of improvement
depends upon the magnitude of available beneficial
genetic variability. Hence, the present study was
undertaken to analyse the extent of variability present
in forty three genotypes of chilli in respect of traits
contributing to yield and quality of chilli fruits.
The genotypic and phenotypic coefficient of
variation, heritability and genetic advance enable the
breeders to study its genetic variability and potential
genotypes. Since, many economic traits are
quantitative in nature and highly influenced by the
environment, the progress of breeding is governed by
the nature of genetic and non genetic variations, it

will be useful to partition the overall variability into
its heritable and non heritable components to know
whether superiority of selection is inherited by the
progenies. Therefore, the present investigation was
undertaken to estimate the variability, heritability and
genetic advance in 43 chilli genotypes.
MATERIAL AND METHOD
The experiment was carried out at Horticultural
Research Station, Lam during 2013-2014 with 43
chilli genotypes. The trial was laid out in a
randomized block design with three replications.
Seedlings were transplanted at a spacing of 75 x 30
cm. The crop received timely management practices
as per recommended package of practices. The crop
was maintained properly till last harvest and
observations on growth, yield as well as yield
contributing characters was noted on five randomly
selected plants in each plot at different stages of the
crop. The analysis of variance were carried out as
suggested by Snedecor and Cochran (1967) and were
used for calculating other genetic parameters.
Genotypic and phenotypic coefficient of variation
were calculated as per the formula suggested by
Comstock and Robinson (1952) Heritability in broad
sense and expected genetic advance were calculated
as per formula given by Allard (1960) and Jhonson et
al. (1955) respectively.
RESULT AND DISCUSSION
The extent of variability present in the chilli
genotypes was measured in terms of mean, range,
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phenotypic and genotypic coefficient of variation,
heritability (broad sense) and genetic advance (GA).
All the genotypes differ significantly with respect to
different characters studied. A wide range of
variation was observed in all the characters (Table 1
and 2)). Plant height varied from 83.40 cm (LCA
315) to 114.80 cm (Tejaswini), plant spread from
69.93 cm (LCA 710) to 89.33 cm (G4), no.of
primary branches per plant 2.53 (LCA 315) to 4.47
(LCA 764), no. of secondary branches per plant 7.20
(LCA 625x LCA 315) to 11.93 (LCA764), days to
50% flowering from 26.33 (LCA712xLCA703) to
40.00 (LCA 764x LCA 763), fruit set per cent from
19.33 LCA (625) to 52.67 (LCA 764 x LCA 706),
days to first picking from 65.00 (LCA 764x LCA
763) to 92.33 (LCA 704), no. of fruits per plant from
171.87 (LCA 763) to 544.60 (LCA 764x LCA 315),
fruit length 7.29 cm (LCA 703) to 11.32 cm (LCA
704 x LCA 315), fruit diameter from 0.77 cm (LCA
710) to 1.30 cm (Indam-5), average dry fruit weight
from 0.72g (LCA 710) to 1.49g (Indam-5), dry fruit
yield per plant from 108.12g (LCA 710) to 277.33 g
(LCA 704 x LCA 315), dry fruit recovery from
20.76% (LCA 704) to 35.98% (Tejaswini), no. of
seeds per fruit from 28.99 (LCA 710) to 80.38
(Indam-5) and seed weight 6.96g (lCA 763) to 9.53g
(LCA 704x LCA 315).
In the present investigation, for majority of the
characters, magnitude of GCV and PCV were closer,
suggesting greater contribution of genotype rather
than environment (Table 3). So, the selection can be
very well based on the phenotypic values. Such a
closer PCV and GCV for different characters were
earlier reported by Arun Kumar et al., 2013 and
Datta and Das (2013). High values of PCV with
corresponding high values of GCV for fruit set per
cent, number of fruits per plant, dry fruit yield per
plant, number of seeds per fruit and average dry fruit
weight indicated greater extent of variability that
could be ascribed to genotype. Similar results were
obtained for number of fruits per plant, fruit weight
and yield per plant by Singh and Singh (2011) and
Krishnamurthy et al. (2013). From the foregoing
discussions, it is clear that the characters viz., fruit set
per cent, number of fruits per plant, dry fruit yield
per plant, number of seeds per fruit and average dry
fruit weight offer good scope for selection in chilli.

The variability existing in a population is the sum
total of heritable and non heritable components. A
high value of heritability indicates that the phenotype
of that trait strongly reflects its genotype. In the
present investigation, the heritability estimates were
high for all characters studied except number of
primary, secondary branches and fruit diameter. High
heritability for yield and yield attributes in chilli
were reported by many workers (Manju and
Sreelathakumari, 2002 and Munshi et al., 2010).
Environment has least influence for the characters
with high heritability and there could be greater
correspondence between phenotypes and breeding
value while selecting individuals. High heritability
estimates indicate the effectiveness of selection
based on good phenotypic performance but does not
necessarily mean high genetic gain for the particular
character. High values of genetic advance as
percentage of mean (> 20 %) were obtained in the
present study for plant spread, fruit set per cent,
number of fruits per plant, average dry fruit weight,
dry fruit yield per plant, dry fruit recovery and
number of fruits per plant. The results are in line
with the findings of Krishna (2007) and Sandeep et
al. (2013).
In present study yield per plant, plant spread, fruit set
per cent, days to first picking, number of fruits per
plant, fruit weight, dry fruit recovery and number of
seeds per fruit recorded high heritability coupled
with high genetic advance. These results confirms
the findings of Shirshat et al. (2007) and Datta and
Das (2013). Shrilekha et al. 2011 and Arun Kumar
et al. (2013) who reported high heritability coupled
with high genetic advance for plant height, number
of branches, fruit length, fruit girth, fruit weight,
fruits per plant and yield per plant. High heritability
coupled with high genetic advance indicates the
presence of flexible additive gene effects and will be
a useful criterion for selection.
Enough variability among genotypes has indicated
that there is a scope for these characters by selection.
From the mean performance off accessions, LCA
704 x LCA 315, LCA 764 x LCA 315, LCA 704 x
LCA 703 and LCA 712 x LCA 703 were identified
as superior lines in terms of yield and yield
attributing characters and may be promoted as
promising lines for cultivation after further
confirmation studies.

Table 1. Mean performance of chilli genotypes for yield and yield attributes
Cross combinations

Plant
height
(cm)

Plant
spread
(cm)

LCA 625 x LCA 315
LCA 625 x LCA 706
LCA 625 x LCA 763
LCA 625 x LCA 703
LCA 625 x G4
LCA 764 x LCA 315
LCA 764 x LCA 706
LCA 764 x LCA 763

96.57
113.93
101.53
103.93
103.67
93.93
112.93
96.63

86.13
108.27
96.63
107.13
108.63
87.80
116.90
113.73

No. of
primary
branches
per plant
2.53
3.60
3.33
3.00
3.27
2.87
3.33
4.33

No. of
secondary
branches per
plant
7.20
10.20
7.93
8.27
8.60
8.53
9.73
11.47

Days to 50%
flowering

Fruit
set (%)

Days to
first
picking

33.33
28.33
36.67
27.33
31.33
33.33
27.33
40.00

30.67
31.33
26.00
26.67
46.00
36.67
52.67
50.67

68.33
84.33
77.33
87.67
76.00
68.00
73.67
65.00

No. of
fruits
per
plant
313.20
417.20
339.20
390.07
397.60
544.60
457.40
443.47
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LCA 764 x LCA 703
LCA 764 x G4
LCA 704 x LCA 315
LCA 704 x LCA 706
LCA 704 x LCA 763
LCA 704 x LCA 703
LCA 704 x G4
LCA 710 x LCA 315
LCA 710 x LCA 706
LCA 710 x LCA 763
LCA 710 x LCA 703
LCA 710 x G4
LCA 718 x LCA 315
LCA 718 x LCA 706
LCA 718 x LCA 763
LCA 718 x LCA 703
LCA 718 x G4
LCA 712 x LCA 315
LCA 712 x LCA 706
LCA 712 x LCA 763
LCA 712 x LCA 703
LCA 712 x G4
LCA 625
LCA 764
LCA 704
LCA 710
LCA 718
LCA 712
LCA 315
LCA 706
LCA 763
LCA 703
G4
Indam-5
Tejaswini
Grand Mean
C.D. 5%
S.E.

99.57
92.67
82.60
115.57
97.17
105.73
98.87
93.73
100.90
105.60
97.80
96.82
98.57
102.70
108.43
100.43
96.40
101.37
104.53
109.50
104.23
91.27
111.97
91.97
90.33
85.13
99.73
98.33
83.40
108.83
97.33
103.63
119.13
96.57
114.80
100.67
7.76

104.90
101.40
88.57
117.13
100.80
115.73
111.53
85.00
111.93
97.60
111.47
104.27
90.13
110.53
88.53
99.20
101.73
95.93
104.67
87.87
115.47
99.60
105.33
101.60
112.67
69.93
99.20
114.07
75.27
110.27
85.87
123.40
89.33
82.53
104.53
101.01
10.94

3.07
3.20
2.80
4.13
3.80
3.93
2.93
3.07
3.33
4.00
3.93
3.60
3.87
4.33
4.07
3.73
4.00
3.20
4.20
3.67
4.20
3.60
3.80
4.47
4.33
3.73
3.67
4.00
2.53
3.13
2.93
3.80
3.27
3.13
3.60
3.57
0.68
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10.53
8.60
9.13
11.13
10.87
9.87
8.67
8.53
10.27
9.80
8.87
9.20
9.47
9.60
9.33
9.00
10.33
9.27
10.40
9.47
11.47
9.60
9.47
11.93
11.00
8.13
8.87
11.60
7.47
9.60
8.27
11.73
8.87
8.27
8.33
9.51
1.45

30.33
31.00
35.67
30.33
31.67
26.67
35.33
31.33
28.33
28.33
34.67
27.33
36.33
35.33
29.00
27.67
32.33
34.00
31.67
28.33
26.33
27.33
32.00
34.67
28.67
30.00
32.00
27.33
31.00
29.33
33.33
33.00
32.00
28.00
32.33
31.18
2.68

44.00
30.67
38.00
29.33
51.33
35.33
32.67
46.67
47.33
25.67
22.00
30.67
28.00
45.33
21.67
20.67
25.33
25.00
32.33
28.00
35.00
25.00
19.33
34.00
33.33
27.67
33.33
34.33
24.33
25.00
24.67
25.33
23.33
32.00
38.33
32.46
5.68

73.00
80.33
68.67
81.33
76.33
86.67
68.00
70.00
72.00
84.67
79.00
87.67
78.33
77.00
73.33
76.67
80.00
83.67
80.00
88.33
87.67
86.67
89.00
76.67
92.33
88.67
81.00
77.67
72.00
85.67
72.33
69.33
71.67
79.00
71.67
78.29
4.49

343.40
325.87
302.87
481.80
510.00
506.53
404.00
457.60
308.13
317.53
425.67
357.87
307.27
327.73
280.80
377.60
363.53
298.07
381.13
309.47
408.00
427.33
423.60
309.87
304.67
212.47
344.60
388.00
257.87
399.00
171.87
194.60
222.93
244.00
485.27
360.09
78.56

Table 2. Mean performance of chilli genotypes for yield and yield attributes
Cross combinations
Lines
LCA 625
LCA 764
LCA 704
LCA 710
LCA 718
LCA 712
Mean
Testers
LCA 315
LCA 706
LCA 763
LCA 703
G4
Mean
Parental Mean
Crosses
LCA 625 x LCA 315
LCA 625 x LCA 706
LCA 625 x LCA 763
LCA 625 x LCA 703
LCA 625 x G4
LCA 764 x LCA 315
LCA 764 x LCA 706
LCA 764 x LCA 763
LCA 764 x LCA 703
LCA 764 x G4
LCA 704 x LCA 315

Fruit
length
(cm)

Fruit
diameter
(cm)

Average dry
fruit weight
(g)

Dry fruit
yield per
plant (g)

Dry fruit
recovery (%)

No. of seeds
per fruit

Seed weight
(g/1000)

9.22
8.64
9.36
8.52
9.14
9.48
8.94

0.97
1.06
0.99
0.77
0.96
1.00
0.97

0.92
1.04
1.13
0.73
0.97
0.94
0.96

219.00
240.11
199.44
108.12
197.84
226.94
165.37

23.39
21.37
20.76
33.23
24.53
21.17
21.23

44.47
54.28
65.67
28.99
66.09
38.54
49.42

8.31
9.09
8.95
7.07
7.19
8.01
9.36

10.49
8.15
10.47
7.29
7.99
8.88
8.91

1.06
0.89
1.05
0.89
0.93
0.96
0.97

1.10
0.87
1.31
0.80
0.84
0.98
0.97

159.89
207.44
171.07
113.71
140.06
158.43
161.90

30.83
32.33
35.63
30.56
24.54
30.78
26.00

64.52
54.44
46.36
37.41
44.54
49.46
49.44

8.58
6.99
6.96
7.36
8.30
7.64
8.50

10.67
8.99
9.87
9.22
9.86
10.31
8.68
9.93
8.73
9.06
11.32

1.10
0.96
1.07
1.05
0.99
1.11
1.01
1.06
1.01
1.02
1.13

1.16
1.03
1.13
1.03
1.04
1.24
0.95
1.15
1.04
1.11
1.28

156.22
190.16
157.28
183.36
139.39
262.94
181.23
206.72
204.56
166.17
277.33

30.55
35.32
29.23
31.13
32.02
28.83
30.64
29.47
29.02
27.50
27.91

76.23
59.83
65.28
60.25
66.72
72.43
62.89
60.86
68.44
62.85
79.47

8.44
8.23
8.20
8.96
8.60
9.21
8.09
9.00
8.54
8.51
9.53
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LCA 704 x LCA 706
LCA 704 x LCA 763
LCA 704 x LCA 703
LCA 704 x G4
LCA 710 x LCA 315
LCA 710 x LCA 706
LCA 710 x LCA 763
LCA 710 x LCA 703
LCA 710 x G4
LCA 718 x LCA 315
LCA 718 x LCA 706
LCA 718 x LCA 763
LCA 718 x LCA 703
LCA 718 x G4
LCA 712 x LCA 315
LCA 712 x LCA 706
LCA 712 x LCA 763
LCA 712 x LCA 703
LCA 712 x G4
Crosses Mean
Checks
Indam-5
Tejaswini
Grand Mean
C.D. 5%
S.E.

8.88
9.69
8.88
9.23
9.63
8.75
10.25
8.76
9.20
10.18
9.16
10.26
9.04
9.38
9.68
8.53
10.66
9.45
9.54
9.53

0.96
1.17
1.06
1.12
0.96
0.89
0.97
0.94
0.92
1.10
1.01
1.02
1.04
1.00
0.94
0.93
1.07
1.01
0.95
1.02

0.96
1.19
1.10
1.08
1.06
0.86
1.01
0.92
0.85
1.11
0.92
1.13
1.01
1.06
1.06
0.93
1.04
1.02
0.96
1.05

209.22
199.50
263.56
237.22
184.44
206.19
154.56
187.37
184.50
136.78
136.84
157.11
181.23
173.52
148.51
168.94
187.29
225.56
168.92
187.89

27.81
29.95
30.53
28.66
33.07
34.36
29.43
28.96
29.84
25.92
28.91
26.12
28.96
30.12
26.39
29.18
26.32
28.71
28.40
29.44

62.62
64.92
55.57
66.94
54.22
60.98
52.66
53.25
49.97
66.53
51.85
56.23
64.57
66.21
51.22
56.53
48.84
56.13
53.18
60.92

8.13
9.02
8.44
9.19
8.30
7.45
7.72
7.66
7.95
7.99
7.30
7.64
8.30
8.03
7.94
8.32
8.48
8.33
7.78
8.31

8.95
8.06
9.34
0.60
0.22

1.30
0.82
1.01
0.09
0.03

1.49
0.84
1.03
0.11
0.04

145.44
178.44
184.75
32.26
11.60

30.58
35.98
29.03
5.51
1.98

80.38
59.14
58.43
8.97
3.22

9.51
7.58
8.21
0.70
0.25

Table 3. Estimates of genetic parameters for various characters in chilli
Characters

Range

Mean

GCV

PCV

Heritability
(Broad
sense)

Genetic
advance at
5%

82.60-119.13
69.93-123.40

100.67
101.01

7.87
11.50

9.19
13.29

0.73
0.75

13.98
20.69

Genetic
advance as
percentage of
mean
13.89
20.48

Plant height (cm)
Plant spread (cm)
No. of primary branches per
plant
No. of secondary branches per
plant
Days to 50% flowering
Fruit set %
Days to first picking
No. of fruits per Plant
Fruit length (cm)

2.53-4.47

3.57

12.60

17.23

0.53

0.68

18.98

7.20-11.93
26.33-40.00
19.33-52.67
65.00-92.33
171.87-544.60
7.05-11.68

9.51
31.18
32.46
78.29
360.09
9.36

11.28
9.84
26.71
8.88
23.03
8.86

14.67
11.18
28.80
9.55
26.67
11.27

0.59
0.78
0.86
0.86
0.75
0.62

1.70
5.57
16.56
13.30
147.57
1.34

17.86
17.86
51.02
16.99
40.98
14.34

Fruit diameter (cm)
Average dry fruit weight (g)
Dry fruit yield per plant (g)
Dry fruit recovery (%)
No. of seeds per fruit
Seed weight (g/1000)

0.71-1.33
0.72-1.43
116.67-336.67
12.51-37.21
29.67-87.33
6.12-9.02

0.98
1.00
230.64
27.21
52.98
7.40

8.72
14.06
20.74
14.21
18.50
9.48

14.15
16.24
22.64
20.16
21.28
12.45

0.38
0.75
0.84
0.50
0.76
0.58

0.11
0.25
90.21
5.61
17.55
1.10

11.08
25.07
39.11
20.63
33.12
14.88
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Abstract : Kanyakumari District, once known as the “granary of the south “,lies at the south western part of the Indian
Peninsula.This district consists of four taluks – Agasteeswaram,Kalkulam,Thovalai and Vilavancode.ThovalaiTaluk is the
third largest taluk in this district with an area of 396.1 sq.k.m. (36.907 ha.).The people of this taluk traditionally are coexisting with theirnative environment and depend on plants and plant products for health and treatment of diseases.Studies
were conducted with a view to identify the common plants of phytotherapeutic value naturally growing in this taluk.Plants
were collected,identified and data regarding their utilization by local people and traditional medicine practitioners were
recorded.However,in this paper 120 wild species were enlisted along with their therapeutic potential.
Keywords: ThovalaiTaluk, Phytotherapeutic plants, Traditional medicine

INTRODUCTION

T

he value of medicinal Plants to the mankind is
very well proven.It is estimated that 70 to 80 %
of the people world- wide rely chiefly on traditional
health care system and largely on herbal medicines
(Shanley and Luz,2003).People utilize local herbs for
different ailments after centuries of trials.This
expertise if documented properly would help the
modern man to find more effective therapeutic use of
these plants.Hence,research works carried out on
documentation of plants utilized in regional

traditional medicines is the need of the hour.With
this
backdrop,an
effort
was
made
towardsdocumentation and standardization of the
plant materials used as medicine in Thovalaitaluk.
MATERIAL AND METHOD
Study Area – ThovalaiTaluk .ThovalaiTaluk is
bounded on the north by the western ghats,on the
east by Tirunelveli District, on the South by
AgasteeswaramTaluk and in the west by
Vilavancode and KalkulamTaluks.(fig.1)

Fig.1. Kanyakumari District map showing Study Area
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Table 1. Phytotherapeutic species identified from Thovalai Taluk.
S.NO Botanical name
Family
Tamil Name

Parts Used

Mode of
Preparation

Mode of
Ailments/Diseases Treated
Applications

1

Abelmoschusmoschatus
Medic.

Malvaceae

Kasturivendai

Seeds

Infusion

Internal

Checks vomiting

2

Abelmoschusesculentus L.

Malvaceae

Vendai

Fruit

Decoction

Internal

Pneumonia

3

Abrusprecatorius L.

Fabaceae

Gundu-Mani

Seed

Juice

External

Chronic conjunctivitis

4

Abutilon indicum L.

Malvaceae

Vellarei

Leaves

Decoction

Internal

Diarrhoea

5

Acacia nilotica L.

Mimosaceae

Karuwelam

Leaves

Paste

External

Wounds

6

Acalyphaindica L.

Euphorbiaceae

Kuppaimeni

Leaves

Extract

External

Skin diseases

7

Achyranthesaspera L.

Amaranthaceae

Nayurivi

Leaves

Decoction

Internal

Indigestion

8

Achrassapota L.

Sapotaceae

Sapota

Fruit

Raw

Internal

Dysentery

9

Acoruscalamus L.

Acoraceae

Vasambu

Rhizome

Decoction

Internal

Dysentery

10

Agave Americana L.

Agavaceae

Aanaikathaalai

Leaves

Powder

Internal

Kidney diseases

11

AlbizialebbekBenth.

Mimosaceae

Kalindivagei

Bark

Decoction

Internal

Diarrhoea

12

Allamandacathartica L.

Apocynaceae

Golden trumpet

Leaves

Infusion

Internal

Acute abdominal pain

13

Allium cepa L.

Liliaceae

vengayam

Bulb

Raw

Internal

Purifies the blood

14

Aloe vera Mill.

Liliaceae

Sothukuttilai

Leaves

Extract

External

Falling hair

15

Amaranthusgangeticus L.

Amaranthaceae

Mullikkeerai

Root

Decoction

Internal

Promoting the flow of
milk in nursing mothers

16

Anacardiumoccidentale L.

Anacardiaceae

Cashew

Bark

Decoction

Internal

Mouth ulcers

17

Ananascomosus Mill.

Bromeliaceae

Ananassappalam

Fruit

Raw

Internal

Kill intestinallpanasites

18

Andrographispaniculata wall.

Acanthaceae

Nelavemu

Leaves

Decoction

Internal

Fever

19

Annonamuricata L.

Annonaceae

Mulluchitta

Fruit

Raw

Internal

High blood Pressure
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20

Annonasquamosa L.

Annonaceae

Seetha

Fruit

Raw

Internal

Anaemia

21

Areca catechu L.

Arecaceae

pakka

Nut

Powder

Internal

expel tape worms from the body

22

Arachishypogaea L.

Leguminosae

Verkadalai

Nut

Raw

Internal

Tuberculosis

23

Argemonemexicana L.

Papaveraceae

Kudiyeotti

Seeds

Infusion

Internal

Asthma

24

Moraceae

Seemepalakkal

Leaves

Decoction

External

Rheumatism

25

Artocarpuscommunis J.R.
Artocarpusheterophyllus
Lam.

Moraceae

Pilapalam

Latex

poultice

External

Insect bites

26

ArgyreianervasaBurm.

Convolvulaceae

Ambagar

Leaves

poultice

External

Skin diseases

27

Aristolochiaindica L.

Aristolochiaceae

Adagam

Root

Decoction

Internal

Promotes menstrual flow

28

Asclepiascurassavica L.

Asclepiadaceae

Ipecacuemha

Root

Juice

Internal

Food poisoning

29

Asparagus officinalis L.

Asparagaceae

Kilavari

Root

Decoction

Internal

Secretion of milk in loctating mothers

30

Asteracanthalongifolia Ness.

Acanthaceae

Neremulli

Leaves

Decoction

External

Rheumatism

31

Averrhoabilimbi L.

Oxalidaceae

Kochittamarattai

Fruit

Raw

Internal

Lower the body heat

32

AzadirachtaindicaA.Juss.

Meliaceae

Vembu

Fruit

Raw

Internal

Piles

33

Basella alba L.

Basellaceae

Vasalakkirai

Leaves

Cooked

Internal

Promote the flow of wine

34

Bacopamonnieri L.

Scrophulariaceae

Nirpirami

Leaves

Decoction

Internal

Fever

35

Bixaorellana L.

Bixaceae

Amudadaram

Seeds

Infusion

Internal

Remove mucous secretions

36

Boerhaaviadiffusa L.

Nyctaginaceae

Mukkurattai

Root

Paste

External

Joint pain

37

Borassusflabellifer L.

Arecaceae

Panai

Leaves

Extract

Internal

Gastric ailments

38

Brassica juncea L.

Brassicaceae

Kadugu

Seed

Paste

External

Head.ache

39

Bryophllumpinnatum Lam.

Crassulaceae

Malaikalli

Leaves

poultice

External

Insect bites

40

Calotropisgigantea R.Br.

Asclepiadaceae

Erikku

Root

poultice

External

Skin diseases

41

Caesalpiniasappan L.

Leguminosae

Padangam

Bark

Decoction

Internal

Diarrhoea

42

Cassia alata L.

Leguminosae

Anjali

Leaves

Infusion

Internal

Cough

43

Cassia auriculata L.

Leguminosae

Aavarai

Dry roots

Decoction

Internal

Diabetes

44

Capsicum frutescens L.
Cardiospermumhalicacabum
L.

Solanaceae

Mullagay

Leaves

Decoction

Internal

Toothache

Sapindaceae

Mudukottam

Stem

Infusion

Internal

Diarrhoea
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46

Carica papaya L.

Caricaceae

Pappali

Fruit

Raw

Internal

Jaundice

47

Cassia fistula L.

Caesalpiniaceae

Konnei

Leaves

Extract

External

Rheumatic pain

48

Cassia tora L.

Caesalpiniaceae

Tagarai

Leaves

poultice

External

Skin diseases

49

CatharanthusroseusG.Bom.

Apocynaceae

Sudukadumallikai

Leaves

Decoction

Internal

Diabetes

50

Caesalpiniapulcherrima L.

Caesalpiniaceae

Mayikonnai

Flowers

Infusion

Internal

Malarial fever

51

Centellaasiatica L.

Umbelliferae

Vallarie

Leaves

Powder

Internal

Tuberculosis

52

Chrysanthemum indicum L.

Asteraceae

Akkarakkaram

Flower

Infusion

Internal

Painful menstrual flow

53

Cissusquadrangularis L.

Vitaceae

Pirandai

Stem

Decoction

Internal

Diarrhoea

54

Citrus medica L.

Rutaceae

Kadaranarathai

Fruit

Juice

Internal

Abdominal pain

55

Citrus limon L.

Rutaceae

Yelumichai

Fruit

Juice

Internal

Piles

56

Cleome viscosa L.

Capparidaceae

Nayikkadugu

Leaves

External

Skin aliments

57

Clitoriaternatea L.

Papilionaceae

Kakkanam

Seed

poultice
Roasted
Powder

Internal

Stomach pain

58

Cocciniaindicawt&Arn.

Cucurbitaceae

Kovai

Fruit

Raw

Internal

Diabetes

59

Cocosnucifera L.

Palmae

Tengay

Flower

Infusion

Internal

Respciatory Problems

60

Coleus aromaticusBenth.

Lamiaceae

Kurpuravalli

Leaves

poultice

External

Head.ache

61

Colocasiaesculenta L.

Araceae

Seppankizhangu

Corm

Juice

External

Hair loss

62

Coriandrumsativum L.

Umbelliferae

Kothamalli

Leaves

Poultice

External

Joint pain

63

Cucumissativus L.

Cucurbitaceae

Vellarikai

Fruit

Raw

Internal

Heart problems

64

Cucurbita maxima Duchesne.

Cucurbitaceae

Pusanikkay

Seed

Raw

Internal

Digestion

65

Cupressussempervirens L.

Cupressaceae

Suram

Fruit

Decoction

Internal

Hernia

66

CuscutareflexaRoxb.

Convolvulaceae

Kodiyagundal

Whole plant

Decoction

Internal

Jaundice

67

CymbopogoncitratusStapt.

Gramineae

Vasanappillu

Leaves

Extract

Internal

Sleepless ness

68

Cynodondactylon Pers.

Gramineae

Arugam-pullu

Whole plant

Juice

External

Rheumatism

69

Daturainnoxia Mill.

Solanaceae

vellummattai

Leaves

Poultice

External

70

Dolichos lablab L.

Fabaceae

Avarai

Leaves

Infusion

Internal

Rheumatic pains
Check excessive bleeding
during menstruation

71

Eclipta alba L.

Asteraceae

Karisilankanni

Leaves

Extract

Internal

Jaundice
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72

Eichhorniacrassipes Mart.

Pontederiaceae

Akasathamarai

Whole plant

Poultice

External

Goitre

73

EleusineindicaGaertn.

Gramineae

Thipparagi

Whole plant

Decoction

Internal

Kidney Stones

74

Erythrinaindica Lam.

Leguminosae

Kaliyanamurukku

Leaves

Decoction

Internal

Fever

75

Eucalyptus globulusLabill.

Myrtaceae

karpuramaram

Leaves

Decoction

Internal

Whooping cough

76

Euphorbia tirucalli L.

Euphorbiaceae

Tirukalli

Stem

Infusion

Internal

Bladder Stones

77

Euphorbia antiquorum L.

Euphorbiaceae

Vachirom

Latex

Poultice

External

Ear-ache

78

Euphorbia hirta Lin.

Euphorbiaceae

Pathchiyarissi

Leaves

Poultice

External

Wound local bleeding

79

Euphorbia pulcherrimawilld.

Euphorbiaceae

Magilkunni

Leaves

Poultice

External

Skin diseases

80

Ficusbengalensis L.

Moraceae

Aalamaram

Bark

Infusion

Internal

Diabetes

81

Ficusreligiosa L.

Moraceae

Arasamaram

Bark

Infusion

Internal

Diabetes

82

Gardenia jasminoidesEllis .

Rubiaceae

Cape Jasmine

Leaves

Poultice

External

Head-ache

83

Gossypiumherbaceum L.

Malvaceae

Panji

Seed

Infusion

Internal

Painful menstrual Periods

84

Hamelia patens Jacq.

Rubiaceae

Scarlet bush

Fruit

Juice

Internal

Dysentery

85

Helianthus annuus L.

Asteraceae

Suryakanti

Leaves

Poultice

External

Wounds

86

Heliotropiumindicum L.

Boraginaceae

Telkodduki

Leaves

Extract

Internal

Ulcer

87

HemigraphiscolorataNees.

Acanthaceae

Red Ivy

Leaves

Decoction

Internal

Urinary Problems

88

Hibiscus-rosa-sinensis L.

Malvaceae

Semparuthi

Root

Decoction

Internal

Cough

89

Impatientsbalsamina L.

Balsaminaceae

Kasittumbai

Flower

Poultice

External

Joint pain

90

Ipomoea aquaticaForsk.

Convolvulaceae

Koilanguvellaikeerai

Whole plant

Decoction

Internal

General weakness

91

Ipomoea pes-caprae L.

Convolvulaceae

Adambu

Leaves

Paste

External

Painful finger nail

92

JasminumSambac L.

Oleaceae

Adukkumalli

Flower

Paste

External

Check the secretion of milk

93

Jasminumgrandiflorum L.

Oleaceae

Jathimalli

Flower

Paste

External

Head-ache

94

Jatrophagossypifolia L.

Euphorbiaceae

Atalai

Bark

Decoction

Internal

Promote menstruation

95

Lantana camara L.

Verbenaceae

Arippu

Leaves

Decoction

External

Skin diseases

96

Leucasasperaspreng.

Lamiaceae

Thumbai

Leaves

Infusion

Internal

Fever

97

Lycopersiconesculentum Mill.

Solanaceae

Thakkali

Fruit

Raw

Internal

Arthritis

98

Mangiferaindica L.

Anacardiaceae

Mamidi

Leaves

Decoction

Internal

Asthma

99

Marantaarundinacea L.

Marantaceae

Araruttukkilangu

Root

Poultice

External

Insect bite

100

Menthaspicata L.

Lamiaceae

Pudina

Whole plant

Decoction

Internal

Nursing mothers may increase
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the flow of Milk
101

Millingtoniahortensis L.

Bignoniaceae

Mara-malli

Root

Decoction

Internal

Food poisoning

102

Mirabilis jalapa L.

Nyctaginaceae

Andhimalligai

Flower

Paste

External

Skin diseases

103

Momordicacharanta L.

Cucurbitaceae

Pakal

Fruit

Raw

Internal

Anaemia

104

Morindacitrifolia L.

Rubiaceae

Manjatbavattai

Leaves

Juice

External

Gout pains

105

Morusnigra L.

Moraceae

Musuketta

Fruit

Raw

Internal

Anaemics

106

Moringaoleifera Lam.

Moringaceae

Murungai

Leaves

Cooked

Internal

Scurvy

107

Murrayakoenigii.L.

Rutaceae

Karuvembu

Leaves

Decoction

Internal

Purifying the blood

108

Musa paradisiaca L.

Musaceae

Vazhai

Fruit

Raw

Internal

Anaemia

109

Mussaendaglabrata Hutch.

Rubiaceae

Vellaiyilai

Flowers

Decoction

Internal

Asthma

110

Nerriumindicum Mill.

Apocynaceae

Arali

Flower

Decoction

External

Kill lice

111

NelumbiumspeciosumWilld.

Nymphaceae

Ambal

Root

Paste

External

Skin problems

112

Nymphaea lotus Roxb.

Nymphaceae

Allitamarai

Flower

Infusion

Internal

Vomiting

113

Ocimumbasiliurm L.

Lamiaceae

Tirnirupachai

Root

Extract

Internal

Tuberculosis

114

Ocimum sanctum L.

Lamiaceae

Karuttulasi

Leaves

Extract

Internal

Cough

115

Phyllanthusemblica L.

Euphorbiaceae

Amalagam

Fruit

Raw

Internal

Anaemia

116

Phyllanthusfraternus Web.

Euphorbiaceae

Kizhanelli

Leaves

Decoction

Internal

Diabetes

117

PhyllanthusacidusSkeels.

Euphorbiaceae

Arunelli

Root

Paste

External

Skin ailments

118

PlumeriaacuminataAit.

Apocynaceae

Temple tree

Bark

Decoction

Internal

Asthma

119

Punicagranatum L.

Punicaceae

Madulam

Leaves

Extract

Internal

Dysentery

120

Syzygiumcuminii L.

Myrtaceae

Neredam

Seed

Powder

Internal

Diabetes
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METHODOLOGY
Bimonthly field visits were regularly conducted for a
period of one year,duration of each field trips being 2
to 3 days. Plants were collected, studied and
identified using Gamble (1935). Ample field data
regarding their medicinal characteristics and use in
treatment of common ailments in the said study area
were collected by face to face interview of local
people and from local traditional medicine
practitioners.
RESULT AND DISCUSSION
The present investigation revealed the peculiar
traditional art of healing diseases using decoction,
infusion,extract, powder and raw materials of plants.
The secret of health kept within the green bags of
nature is wide and far beyond human comprehension.
From the rural areas of ThovalaiTaluk, healing
properties of medicinal plants of diverse types were
documented.Among them 120 medicinal plant
species with therapeutic potential , their Botanical
name followed by family name , Tamil name , parts
used , mode of preparation , mode of application and
ailments / diseases treated were presented in Table 1.
Among the plants studied Euphorbiaceae represents
the highest number of species (9 species) followed
by Malvaceae, Leguminosae, Moraceae and
Lamiaceae (5 species each) and cucurbitaceae,
Rubiaceae, Apocynaceaeand Convolvulaceae (4
species each) and Acanthaceae, Caesalpinaceae,
Rutaceae, Solanaceae, Asteraceae and Gramineae (3
species each).13 families were represented by 2
species and 31 by single species. Regarding the plant
parts used, leaf is the mostly used plant part (47) to
treat a particular disease followed by fruit, root,
flower, seeds, whole plant, bark, stem and
rhizome.Most of the earlier ethno-botanical studies
confirmed that leaf is the major part of the plant used
in the treatment of diseases (Ayyanar et.al.,2008) and
(Shanmugam et al., 2008). The Species identified
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were able to cure about 74 common ailments as
mentioned in Table 1.
CONCLUSION
In the Present study, 120 plant species of medicinal
importance were recorded and documented.The
majority of the reported medicinal plant species were
also found to be rare.These demand an urgent
attention to conserve such vital resources so as to
optimize their use in the primary healthcare system.
Hence, it is our duty to preserve and protect them for
the well being of ourselves and our future
generations.
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Abstract: Biological diversity faces many threats throughout the world. One of the major threats to the native diversity is
biological invasions, caused by the invasive alien species (IAS). These are the non-native species that are introduced in areas
outside their natural habitat where they grow, survive, reproduce and produce self sustaining populations causing direct and
indirect health effects. The effects are exacerbated by global climate change and chemical and physical disturbance to species
and ecosystems. Change in climate may also produce more conducive conditions for the establishment and spread of invasive
species as well as change the suitability of local climate for native species and nature of interactions among native species. The
present study was undertaken to record the invasive alien species of Sarguja district of Chhattisgarh. The dominant invasive
species mainly comprised of Lantana camara, Parthenium hysterophorus, Cassia tora, Cyperus spp., Ipomoea carnea etc.
Parthenium and Lantana were found to be most frequent species ouuuring in the region. The ecological diversity of invasive
plants suggests wide ranging impacts which needs to be assessed.

Keywords: Biological diversity, Ecosystems, Habitat, IAS, Native species

INTRODUCTION

P

lants are the basis of life on earth and are central
to people’s livelihoods. They provide natural
conservation, ecological balance and benefits, as well
as contribute towards the aesthetic values of the
environment. People are closely allied to their
ecosystem and live in harmony with nature (Tiger,
2008). Plants are assets in the urban and rural
landscape.
Invasive species are recognized as one of the major
threats to native species and ecosystems around the
world (Kathiresan et al., 2005). Invasive Alien
Species (IAS) refer to plants, animals or micro
organisms that are not native to specific ecosystem
and whose introduction threatens biodiversity, food
security and health or economic development
(McNeely et al., 2001). Invasive species are of
concern because of their capability of spreading fast,
their high competitiveness and ability to colonize
new areas within short periods. Some of the species
have luxuriant growth and suppress the growth of
other native species. This results in a loss of native
floral diversity of the country. These IAS are
becoming a major concern, during past two decades,
among conservationists, ecologists, foresters, policy
makers and scientists for their severe biological,
ecological and socio-economic impacts worldwide.
The undisturbed natural forests are resistant to alien
invasions while the degraded and secondary forest

areas and wastelands are susceptible to aggressively
invading IAS (Das, 1982).
Invasion by the species cause extensive effects on the
habitats they invade, like impact on indigenous
species diversity, soil nutrients, altering forest fire
cycles and loss of productivity of invading
ecosystems. It also becomes a threat to endangered or
threatened plant species around the world (Pimentel
et al., 2005). The frequency of the alien herbal plants
increased in the areas of human interference such as
forest fragmentation (Higgins et al., 1996). Alien
species that can rapidly achieve high densities may
have greater establishment success (Kolar and Lodge,
2001) and dominate invaded communities to the
exclusion of indigenous species (Ortega and Pearson,
2005). The species capable of rapid colonization are,
in general, more likely to have negative impacts on
biodiversity (Callaway and Ridenour, 2004). There is
a need of understanding the distribution patterns and
effect of IAS on various types of habitats. The
overarching goal and objective of the study is to
assess invasion of IAS in urban ecosystem.
MATERIAL AND METHOD
The study was conducted in Sarguja district (Fig. 1).
District Sarguja in the state of Chhattisgarh is very
rich in natural vegetation and biological wealth
(Sinha et al., 2014 & 2015; Yadav et al., 2015). It lies
between 220 58’-230 49’ N latitude and 810 33’-820
45’ E longitude. The average elevation of the area
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varies from 600 meter and above. Geologically, the
area is dominated by upper Gondwana rocks which
are rich in coal deposits. The highest mountain
ranges of the region occupies the northern part of the
district. The climate of the study area is dry tropical.
The mean monthly temperature ranges between
15.340 C (January) and 31.540 C (May) and the mean
annual temperature averages 23.310 C. The average
annual rainfall is 1161.42 mm (Sinha et al., 2015).
The study was conducted in urban environment of
Sarguja district. Total 5 sites were selected, viz.,
Site-1(Drain line and surrounding area), Site-2
(Private land), Site-3 (Public property/ open access),
Site 4 (Near by water bodies) and Site 5 (institutional

area). The study was carried out to compile a
comprehensive list of IAS. Intensive field studies
were conducted in a planned manner repeatedly in
order to document maximum representation of
invasive plant species. During the repeated field
visits, the observations on field characters such as
habit, habitat, spread, etc., were made. In each of
these sites all the IAS encountered were identified.
The species found in the study sites were identified
and confirmed with the help of regional floras and
published literature (Gamble and Fischer, 1957;
Matthew, 1983; Nair and Henry, 1983; Henry et al.,
1987; Chandrabose and Nair, 1988).

Fig 1. Location map of the study sites
RESULT AND DISCUSSION
A sum of 12 species distributed in 11 families were
encountered in the study area. Euphorbiaceae was the
single family comprising of 2 species (Table 1). In
site 1 (Drain line and surrounding area) maximum
infestation of Lantana camara and Parthenium
hysterophorus was found which belong to family
Verbenaceae and Asteraceae, respectively. Whereas,
in Site-2 (Private land) maximum infestation was
found of Argemone Mexicana and Calotropis
gigantea of family Papaveraceae and Apocynaceae,
respectively. In Site-3 (Public property/ Open access)
maximum infestation was found of Ricinus
communis and Cassia alata which belong to family
Euphorbiaceae and Caesalpiniaceae. Site 4 (Near by
water bodies) was found to be infested with Pistea
stratiotes which belong to family Araceae. Ipomoea
carnea species which belong to family
Convolvulaceae was found to be infested in the site 5
(Institutional area).
Species namely, Cassia alata, Eichhornia crassipes
and Lantana camara are seem to have been
introduced deliberately; the rest of them
unintentionally through trade exchange including
grain import. A total of 5 different geographic regions

in terms of nativity are recorded in the present study.
Among these, about 50% are contributed by Tropical
America (6 sp.) followed by South America 25% (3
sp.) and rest are equally contributed 8.33% (1 sp.) by
Tropical Africa, North America and Mediterranean
Basin and Eastern Africa, respectively. (Table 2).
Perennials comprise about 66.67% (8 sp.) and the
remaining are annuals. Herbs and shrubs constituted
about 91.67% (11 sp.) and a single species of sedges
was recorded as an IAS.
IAS significantally affect the distribution pattern,
frequency, abundance, reproduction, population and
diversity of indegenous flora of a region. Because of
these ecological effects, alien species can also
influence the evolution of natives exposed to novel
interactions with invaders (Parker et al., 1999).
Evolutionary changes in natives in response to
selection from aliens are usually overlooked, yet
common responses include altered anti-predator
defenses, changes in the spectrum of resources and
habitats used, and other adaptations that allow native
populations to persist in invaded areas (Mooney and
Cleland, 2001). So, introduction of such invasive
species leads to change in the structure and
composition of native communities (Rice and Emery,
2003).
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Wagh and Jain (2015) reported a total of 102
invasive alien plant species belonging to 80 genera
under 39 families in Madhya Pradesh, India in which
16 species have been introduced intentionally, while
the
remaining
species
established
were
unintentionally through trade. Similarily, Aravindhan
and Rajendran (2014) reported a total number of 90
invasive alien species under 74 genera belonging to
37 families in Western Ghats, India. Among these, 53
species are being used by local inhabitants who
residing in this forest range for medicinal purposes;
13 species have been introduced intentionally, while
the remaining species established unintentionally
through trade. Kour et al. (2014) enlisted 55 invasive
alien plant species belonging to 24 families of 15
different geographic regions, among these more than
90% are contributed by continent of America, Africa,
Europe and Mediterranean. The American continents
contributed majority of noxious invasive plants.
Mandal and Joshi (2014) found that 29 out of 72
species were exotic and invasive and comprised 21
genera and eight families. Indigenous species
accounted for 59% of the total species and comprised
26 genera and 11 families. Perennials outnumbered
the annuals in all study sites. Reddy (2008) reported
173 invasive alien species belonging to 117 genera
under 44 families. Almost 80% of the species were
introduced from neotropics. Tropical America (74%)
and Tropical Africa (11%) contribute maximum
proportion to the invasive alien flora of India.
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CONCLUSION
Many of the exotic plants have severe negative
impacts on the native biodiversity including that of
break of local food-web and food-chain, thus
contributing towards the breakdown of the local
ecosystem. Plant invasions in the new areas alter
indigenous community composition, deplete species
diversity, affect ecosystem process and thus cause
huge economic and ecological imbalance. There are
scores of gaps in the current management approach
against invasive species in the country. Undeniably
there are innumerable areas that need to be
strengthened to effectively administer the problem.
To prevail over further detrimental effects on
agricultural and natural ecosystems, the policy
makers must put management of these IAS lofty on
their list of national resource management priorities.
Besides, of the many alien species in the country,
their impact on local ecosystems have yet to be
identified should be studied. The ecological diversity
of invasive plants suggest wide ranging impacts
which needs to be assessed. IAS causes severe threats
to the conservation of native species, communities
and ecosystems. Therefore, requires major attention
to check the spread of these species or its
introduction with proper planning and through
creating public awareness.

Table 1. Invasive species occurred in study sites
Species

Family

Site 1

Site 2

Site 3

Site 4

Site 5

Argemone mexicana L.

Papaveraceae

√

√

√

x

√

Cassia tora L.

Fabaceae

√

√

√

x

x

Cassia alata L.

Caesalpiniaceae

√

√

√

x

x

Calotropis gigantea (L.) R. Br.

Apocynaceae

√

√

√

x

x

Cyperus compressus L.

Cyperaceae

√

x

√

x

x

Eichhornia crassipes (C. Martius) Solms.

Pontederiaceae

√

x

x

x

x

Ipomoea carnea Jacq. subsp. Fistulosa (Mart. ex
Choisy) Austin
Jatropha curcas L.

Convolvulaceae

x

x

√

x

√

Euphorbiaceae

√

√

x

x

x

Lantana camara L.

Verbeneaceae

√

√

√

√

√

Parthenium hysterophorus L.

Asteraceae

√

√

√

√

√

Pistia stratiotes L.

Araceae

x

x

x

√

x

Ricinus communis L.

Euphorbiaceae

√

√

√

x

x

Table 2. Invasive species and their characterstics
Name of the Species

Nativity

Life Form

Habit

Uses

Habitat

Mode of
Introduction

Argemone mexicana L.
Cassia tora L.

South America
South America

Herb
Herb

Annual
Annual

Medicinal
Medicinal

Wastelands
Wastelands

Unintentional
Unintentional
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Cassia alata L.
Calotropis gigantea (L.)
R. Br.
Cyperus compressus L.

South America
Tropical Africa

Shrub
Shrub

Perennial
Perennial

Tropical
America

Sedges

Annual

Eichhornia crassipes (C.
Martius) Solms.

Tropical
America

Herb

Perennial

Ipomoea carnea Jacq.
subsp. Fistulosa (Mart. ex
Choisy) Austin
Jatropha curcas L.

Tropical
America

Shrub

Tropical
America
Tropical
America

Shrub/Small
tree
Herb

Perennial

North America
Tropical
America
Mediterranean
Basin
and
Eastern Africa

Lantana camara L.

Parthenium hysterophorus
L.
Pistia stratiotes L.
Ricinus communis L.

Medicinal
Medicinal,
Sacred Plant
Presence of
bioactive
chemicals
Compos,
Secondary
waste water
treatment
Medicinal

Cultivated fields
Wastelands

Ornamental
Unintentional

Cultivated fields

Unintentional

Aquatic

Ornamental

Wastelands

Unintentional

Wastelands

-----------

Perennial

Biomass fuel
in rural area
Soil binder

Forests

Ornamental

Herb

Annual

--------

Wastelands

Unintentional

Herb

Perennial

Medicinal

Aquatic

Unintentional

Shrub

Perennial

Oil,
Medicinal

Wastelands

---------------
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RESEARCH ARTICLE

COMPATIBILITY OF ENTOMOPATHOGENIC FUNGI WITH IMIDACLOPRID
FOR MANAGEMENT OF BROWN PLANTHOPPER, NILAPARVATA LUGENS
STAL. (DELPHACIDAE: HEMIPTERA) IN RICE
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Abstract: Compatibility between imidacloprid and entomopathogenic fungi studies were conducted at IIRR (Indian Institute
of Rice Research), Hyderabad. Imidacloprid was tested at three concentrations viz., recommended concentration (RC), sub
lethal concentration (0.5 RC) and more than recommended concentration (1.5 RC) against three entomopathogenic fungi
viz., Beauveria bassiana, Metarhizium anisopliae and Lecanicillium lecanii (Verticillium lecani) by using poison food
technique under laboratory conditions. Imidacloprid was harmless to B. bassiana and L. lecanii at three tested concentrations
and slightly harmful to M. anisopliae at 1.5 RC. Combined use of imidacloprid with entomopathogenic fungi at
recommended concentrations against BPH under glasshouse conditions indicating increased mortality of BPH compared to
imidacloprid alone spray.
Keywords: Compatibility, Entomopathogenic fungi, Beauveria, Metarhizium, Lecanicillium, Planthopper

INTRODUCTION

R

ice is one of the important staple food crop in
the world. It is attack by number of insect pests.
Among these pests brown planthopper, Nilaparvata
lugens is a one of the destructive pest. BPH is cause
direct damage by suck the sap from plant and cause
yellowing and wilting (Hopper burn symptom) and
indirectly by spreading two important plant viruses
like rice ragged stunt virus and rice grassy stunt
virus. Insecticides are the major means of managing
the BPH. However, continuous use of these
insecticides
causing
health
hazards
and
environmental pollution, besides this it cause
development of insecticide resistance in the insects.
BIPM (Bio-intensive Integrated Pest Management)
include combined use of chemical pesticides with bio
pesticides such as bacteria, fungi and viruses.
Therefore, the present investigation has been planned
with combined use of fungal formulations and
imidacloprid for managing BPH.
MATERIAL AND METHOD
Experiment was carried out to evaluate compatibility
between insecticides and pathogenic fungi both in the
laboratory and glasshouse.
Inhibitory studies in the laboratory (Poison food
technique)
Standard poison food technique was followed to
assess compatibility of the entomopathogenic fungi
with various insecticides (Moorhouse et al., 1992).
Desired quantity of insecticide based on field
application rate (recommended concentration, half
recommended concentration and 1.5 recommended
concentration) was added to the PDA medium (200
ml), autoclaved at 121○C (15 Psi) for 15-20 minutes
in the conical flask before solidification (medium

temperature 48○C) to get desired concentration and
later was mixed thoroughly. The medium was then
poured equally into the petriplates. Each treatment
was replicated four times. Small disc (5 mm dia.) of
young fungal mycelium was cut with sterile cork
borer and placed aseptically in the centre of plate
containing the poisoned medium. Petri plates were
incubated at 27±1○C, 80±5% relative humidity.
Suitable check without poison was kept for
comparison under the same conditions. Diameter of
the fungal colony was measured at 2, 4, 6, 8 and 10
days after inoculation (DAI) and compared with
standard check. The data were expressed as
percentage growth inhibition of fungi by insecticide
treated PDA (Hokkanen and Kotiluoto, 1992) and
calculated by the formula
Y-Z
X = —— × 100
Y
Where X, Y, Z stand for percentage growth
inhibition, radial growth of the fungus in untreated
check and radial growth of the fungus in poisoned
medium, respectively. The pesticides were further
classified in evaluation categories of 1- 4 scoring
index. 1 = harmless (<20% reduction), 2 = slightly
harmful (20-35% reduction), 3 = moderately harmful
(35- 50% reduction), 4 = harmful (>50% reuction) in
toxicity tests in vitro according to Hassan’s
classification scheme (Hassan, 1989).
Inhibitory studies under glasshouse conditions
The recommended dose of insecticides was mixed
with the effective fungal commercial formulations
and sprayed on to the rice plants. BPH were released
on the sprayed plants and mortality was recorded at
24 hrs interval up to five days after spraying. The
results were compared with those of insecticides and
fungal pathogens alone by recording data on per cent
mortality.
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RESULT AND DISCUSSION
Effect of Imidacloprid 17.8 SL on growth of
entomopathogenic fungi
Among the three concentrations tested, 0.5 RC of
imidacloprid showed least effect by recording 5.06 to
15.16 per cent reduction in growth over control.
Mycelial growth of the fungal pathogens was
reduced by about 5.06 – 23.36 per cent (Table. 1).
Otherwise, when the concentration of insecticide was
increased, it caused more reduction of mycelial
growth. Present results corroborate the findings of
Sahoo and Dangar (2014) who reported that the
mycelial growth of B. bassiana and M. anisopliae
was reduced by 12.0 and 10.4 per cent over control,
respectively when treated with 0.04% imidacloprid.
Among three entomopathogenic fungi, M. anisopliae
was most affected by imidacloprid which recorded
15.16 per cent, 19.26 per cent and 23.36 per cent
reduction over control at 0.5 RC, RC and 1.5 RC,
respectively followed by L. lecanii recording 10.40
per cent, 11.88 per cent and 19.80 per cent reduction
over control at 0.5 RC, RC and 1.5 RC respectively.
Among the three fungi, B. bassiana was least
affected by imidacloprid by recording 5.06 per cent,
11.24 per cent and 15.17 per cent reduction in
mycelia growth over control at 0.5 RC, RC and 1.5
RC, respectively. Our findings are in conformity with
the findings of Rachappa et al. (2007) who stated
that imidacloprid was found to be safe to the fungus,
M. anisopliae inhibiting only 11.10 per cent growth
at field recommended dose. Similarly Kim and Kim
(2007) reported that imidacloprid had no effect on
spore germination and mycelial growth of L.
attenuatum. Singh et al. (2014) also studied
compatibility of B. bassiana with imidacloprid and
reported that imidacloprid was non-toxic, moderately
toxic and toxic to B. bassiana at 0.5 RC, RC and 2
RC, respectively. Khan et al. (2012) supported that
imidacloprid (0.005%) was compatible with B.
bassiana and M. anisopliae. According to Hassan’s
classification (1989), present results indicated that
imidacloprid at higher dose than recommended dose
was found to be slightly harmful (23.36% reduction)
to M. anisoplia. However, imidacloprid at three
concentrations was harmless (<20% reduction)
against three entomopathogenic fungi.
Effect
of
imidacloprid
17.8
SL
+
entomopathogenic fungi on BPH
Imidacloprid is said to be the most effective chemical
extensively used for managing brown planthopper
because of which the insect has developed resistance
to imidacloprid since 2003 (Matsumura et al. 2008,
Jhansi Lakshmi et al., 2010). In the present
investigation, an attempt was made to study efficacy
of imidacloprid alone and in combination with
commercial formulations of entomopathogenic fungi,

B. bassiana, M. anisopliae and L. lecanii at
recommended dose by spraying on rice plants. The
results indicate that all treatments were found
significantly superior over control in reducing the
pest population. One day after spraying, imidacloprid
alone has recorded 22.50 per cent mortality which
was on par with other combination treatments like
imidacloprid + B. bassiana (18.75 per cent),
imidacloprid + M. anisopliae (18.75 per cent) and
imidacloprid + L. lecanii (18.75 per cent). Similar
results were found at two days after spraying where
imidacloprid alone caused 30.00 per cent mortality
which was on par with imidacloprid + B. bassiana,
imidacloprid + M. anisopliae and imidacloprid + L.
lecanii, which recorded 25.00, 23.75 and 22.50 per
cent mortality respectively (Table. 2). Similar trend
was observed at three days after spraying recording
38.75, 36.25, 40.00 and 35.00 per cent mortality by
imidacloprid, imidacloprid + B. bassiana,
imidacloprid + M. anisopliae and imidacloprid + L.
lecanii, respectively which were on par with each
other and significantly superior over control.
However, four days after spraying, fungal infection
was observed on insects sprayed with imidacloprid +
fungal pathogen which has recorded high per cent
mortality (67.50 per cent) over imidacloprid alone
(51.25 per cent) and control (0.0 per cent). Among
the treatments, imidacloprid + B. bassiana has
recorded maximum per cent mortality of 67.50 per
cent followed by imidacloprid + M. anisopliae (66.25
per cent mortality) that remained on par with each
other and significantly superior over imidacloprid +
L. lecanii (55.00 per cent mortality). In combination
treatments, mortality increased over time and at five
days after spraying, imidacloprid + B. bassiana
combination was found to be best with highest per
cent mortality of 80.00 per cent followed by
imidacloprid + M. anisopliae (77.50 per cent) and
imidacloprid + L. lecanii (70.00 per cent) which were
on par with each other. Imidacloprid alone has
recorded 55.00 per cent mortality that was on par
with imidacloprid + L. lecanii (70.00 per cent
mortality). In the present investigation, at five days
after spraying imidacloprid + B. bassiana (80.00 per
cent), imidacloprid + M. anisopliae (77.50 per cent)
and imidacloprid + L. lecanii (70.00 per cent)
treatments have recorded highest per cent mortality
compared to imidacloprid alone spray which
recorded 55.00 per cent mortality only.
Based on prior laboratory results obtained (Table. 1)
on harmless nature of imidacloprid and glasshouse
results (Table. 2), it could be suggested that under
field conditions, imidacloprid at recommended dose
could be mixed with B. bassiana, M. anisopliae and
L. lecanii and mortalities ranging from 70.0 to 80.0
per cent could be expected after five days of
spraying.
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Table 1. Effect of imidacloprid 17.8SL on growth of entomopathogenic fungi
0.5 Recommended
Concentration
Fungus

Recommended
Concentration

1.5 Recommended
Concentration

Untreated
Control
Radial growth
(cm)

Mean

Radial
growth
(cm)

Inhibitio
n (%)

Radial
growth
(cm)

Inhibitio
n (%)

Radial
growth
(cm)

Inhibitio
n (%)

B. bassiana

4.23

5.06

3.95

11.24

3.78

15.17

4.45

4.10c

M. anisopliae

5.18

15.16

4.93

19.26

4.68

23.36

6.10

5.22a

L. lecanii

4.53

10.40

4.45

11.88

4.05

19.80

5.05

4.52b

Mean

4.64b

CV (%)

5.35

4.44b

4.17c

5.20a

LSD (5%)
Fungus

0.17

Concentration

0.21

Means with same letter are not significantly different at 5% level by DMRT
RC- Recommended Concentration
Table 2. Effect of imidacloprid 17.8 SL in combination with entomopathogenic fungi on BPH
Mortality (%)
Treatment
1 DAS

2 DAS

3 DAS

4 DAS

5 DAS

22.50
(28.31)a
18.75
(25.65)a
18.75
(25.65)a
18.75
(25.65)a
0.00
(0.00)b

30.00
(33.20)a
25.00
(29.99)a
23.75
(29.15)a
22.50
(28.31)a
0.00
(0.00)b

38.75 (38.48)a

51.25 (45.70)b

36.25 (37.00)a

67.50 (55.22)a

40.00 (39.21)a

66.25 (54.46)a

35.00 (36.21)a

55.00 (47.89)b

0.00
(0.00)b

0.00
(0.00)c

55.00
(47.85)b
80.00
(63.41)a
77.50
(61.66)a
70.00
(56.77)ab
1.25
(6.42)c

CD (0.05%)

4.7

5.21

4.87

6.15

9.63

SE(m)

1.54

1.71

1.6

2.02

3.17

Imidacloprid 17.8SL @ 0.4 ml/l
Imidacloprid 17.8SL @ 0.4 ml/l +
B. bassiana @ 5g/l
Imidacloprid 17.8SL @ 0.4 ml/l +
M. anisopliae @ 5g/l
Imidacloprid 17.8SL @ 0.4 ml/l +
L. lecanii @ 5g/l
Control

Means with same letter are not significantly different at 5% level by DMRT
DAS- Days after spraying
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Abstract: During a survey in Gujarat, three types of tuber rots were recorded on potato tubes. A total of 125 seed samples
containing 400 tubers each, representing five different seed sources viz., seeds from Himachal Pradesh, Uttar Pradesh,
Punjab, Gujarat (Potato seeds produced by seed plot technique at Potato Research Station, Deesa) and Market seeds were
examined before planting in respective years. The results of survey revealed that the Market seed was heavily infected with
all the tuber rot diseases in comparison to other sources of seed. Dry rot and soft rot were observed in all the sources of seed.
Maximum incidence of charcoal rot was observed in Market seed (6.00 %) and negligible in Uttar Pradesh (0.37 %) and
Punjab (0.25 %) seed whereas, Himachal Pradesh seed and Deesa seed were free from charcoal rot disease.
Keywords: Incidence, Dry rot, Charcoal rot, Soft rot

INTRODUCTION

P

otato (Solanum tuberosum L.) is one of the most
nutritious sources of food in the world. Besides
cereals, the potato is one of the crops, which can
supplement food needs of a country. Potato being a
vegetative propagated crop and commercial potato
propagation is through the „seed‟ tubers, has the risk
of carrying most of the pathogens. Potato is prone to
attack by more than hundred of diseases caused by
fungi, bacteria, viruses, phytoplasma (mycoplasma)
like microorganisms and nematodes that deteriorate
quality and reduce yield of tubers. Unfortunately,
many of them are tuber born in nature. The rapid
development of tuber and soil borne diseases in these
areas, which have never been cropped with potatoes
before, suggested that the diseases were being
introduced on seed potatoes. Losses of potato in
storage are a problem confronting all the potato
producing countries. In majority of cases, the
incipient infection/ infestation of tubers takes place
in the field itself and it is the storage environment,
which is mainly responsible for their further
development resulting in losses due to decay, poor
germination and deformation.
Heavy losses in potato at the post-harvest phase have
been reported from many countries both temperate
and tropical. The tubers injured at lifting, riddling or
transport are usually more prone to such rottage
during storage. Temperature and humidity are
important
factors
responsible
for
disease
development during storage. Many storage rots are
incited by wound parasites. Therefore, avoidance of
mechanical injuries at harvest and post-harvest
stages, by improving the technology would go a long
way in reducing tuber decay.
This lead to a closer examination of the incidence of
diseases those were present on potato seed tubers
imported into the state, hence it is felt necessary to

carry out systemic investigation on sources of seed
tubers in the Banaskantha district.
MATERIAL AND METHOD
In Banaskantha district, survey of major tuber rot
diseases of potato was carried out in different sources
of seed tuber used for planting. A total of 125 seed
samples containing 400 tubers each, representing five
different seed sources viz., seeds from Himachal
Pradesh, Uttar Pradesh, Punjab, Gujarat (Potato seeds
produced by seed plot technique at Potato Research
Station, Deesa) and Market seeds were examined
before the planting in the respective years. Seed
samples were taken randomly from various seed
supplying agencies.
Observations in respect of dry rot, charcoal rot and
soft rot of potato were taken on per cent disease
incidence.
RESULT AND DISCUSSION
In Gujarat, seed material of potato crop is brought
from Himachal Pradesh, Uttar Pradesh and Punjab in
Gujarat during the Rabi season. Many a times these
seed materials has been found infected with tuber rot
diseases like dry rot, charcoal rot and soft rot which
are known to occur in seed producing areas. Seed
tubers representing five different sources were
examined. Average per cent incidence of diseases in
tuber brought from different seed sources was
recorded from 125 random seed samples each
containing 400 tubers.
The results of survey presented in Table 1 positively
revealed that the Market seed was heavily infected
with all the tuber rot diseases in comparison to other
sources of seed. Dry rot and soft rot were observed in
all the sources of seed. Maximum incidence of
charcoal rot was observed in Market seed (6.00 %)
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and negligible in Uttar Pradesh (0.37 %) and Punjab
(0.25 %) seed whereas, Himachal Pradesh seed and
Deesa seed were free from charcoal rot disease.
Incidence of dry rot and soft rot increased year to
year in Himachal Pradesh, Uttar Pradesh Punjab and
Market seeds as evident from survey results of 2000
and 2001. Average incidence of dry rot (Fusarium
sp.) ranged from 0.62 to 6.25 per cent, maximum
being in Market seed (6.25%) followed by seeds of
Himachal Pradesh (1.87 %), Uttar Pradesh (1.62 %),
Punjab (1.12 %) and Deesa seed (0.62 %). Average
incidence of soft rot (Erwinia carotovora subsp.
carotovora) ranged from 0.87 to 5.5 per cent,
maximum being recorded in Market seed (5.5 %)
followed by Uttar Pradesh (2.12 %), Punjab (1.5 %),
Himachal Pradesh (1.37 %) and Deesa seed (0.87 %).
Survey of potato tuber diseases in seeds received
from different sources clearly indicated that the
Market seed was heavily infected with all the tuber
rot diseases in comparison to Himachal Pradesh,
Uttar Pradesh, Punjab and Deesa seed. Market seed
was unspecified for variety and source and were
locally available as table potato. Majority of small
cultivators and kitchen gardeners purchase
unidentified Market seeds from private agencies
which ultimately results in heavy infection of

diseases because minimum seed health standards are
not maintained in Market seed. Minimum incidence
of tuber rot diseases was observed in Deesa seed.
This might be due to strictly following the principles
of “Seed Plot Technique” at Potato Research Station,
Deesa. The survey results indicate that the infection
of potato tuber rot diseases in different seed sources
was alarming and the incidence was more or less
similar as it has been reported by Thirumalachar
(1952), Thirumalachar and Pushkarnath (1953),
Ebbels (1983), Wang et al. (1985), Shekhawat et al.
(1992) and Singh and Shekhawat (1994). In the
present study, our results are in confirmity with those
obtained by above research workers.
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Table 1. Incidence of tuber rot diseases in seeds received from different sources
SR.
NO.

1

2

3

4

PER CENT TUBER INFECTED
SEED SOURCE

Himachal Pradesh

Uttar Pradesh

Punjab

Deesa seed produced
by “Seed Plot
Technique” Gujarat

DISEASE
2000

2001

AVERAGE

Dry rot

1.75

2.00

1.87

Charcoal rot

0.00

0.00

0.00

Soft rot

1.25

1.50

1.37

Dry rot

1.50

1.75

1.62

Charcoal rot

0.36

0.38

0.37

Soft rot

2.00

2.25

2.12

Dry rot

1.00

1.25

1.12

Charcoal rot

0.25

0.26

0.25

Soft rot

1.00

1.25

1.50

Dry rot

0.75

0.50

0.62

Charcoal rot

0.00

0.00

0.00
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Soft rot

1.00

0.75

0.87

Dry rot

5.75

6.75

6.25

Charcoal rot

6.25

5.75

6.00

Soft rot

5.25

5.75

5.50

Fig. 1. Figure showing per cent tuber infected due to different diseases.
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Abstract: In plant molecular biology, isolation of high quantity with best quality of RNA is a crucial technique. The quality
of RNA determines the reliability of downstream process like real time PCR. Isolation of RNA from seed spice crops is in
itself a major challenge as there is an abundance of polysaccharides and oleoresin in the plant material. Three major seed
spices Fenugreek, Coriander and Fennel were considered for this study. For all seed spices, where conventional isolation
procedures gave poor results the present study describes a modified and more consistent method, which yields a greater
quantity of RNA compared to the use of conventional protocols for seed spices. The protocol, in the present paper yielded
1.2-2.7 µg of RNA per 100 mg of fresh tissue and took only 3 hrs to complete. In-spite of the quantity, RNA obtained was of
high quality and proved suitable to RT-PCR.
Keywords: Seed spices, Coriander, Fennel, Fenugreek, RNA, RT-PCR, Nano-drop

INTRODUCTION

S

pices have a profound influence on the course of
human civilization. They permeate our lives from
birth to death (Anwer et al., 2011). Coriander
(Coriandrum sativum), Fennel (Foeniculum vulgare)
and Fenugreek (Trigonella foenum-graecum) are the
seed spices which are identified as annual herbs. In
everyday life, spices succour us, cure us and relax us
and are widely used as seed or leaf in food,
beverages and medicines as a spice or an added
ingredient. They are very rich source of antioxidants
and used in many medicines to cure diseases
(Bagdassarian et al., 2013). Seed spices are the cash
crops and play a significant role in Indian economy
and yet very little information is available about
genome of these crops. Now a days, use of advanced
biotechnological tools is becoming a very important
part of breeding programmes. Conventional breeding
processes are very tedious and time consuming but
molecular marker assisted breeding is time saving
process (Kalinowska et al., 2012). Molecular
markers are very essential tools for advance breeding
programmes but unfortunately, the present scenario
reveal that very few molecular markers are available
for seed spices. So, to enhance the molecular studies
for these crops, it has become a necessity to devise
rapid and effective method of DNA and RNA
isolation.
Decrypting the entire mechanisms of gene
expression, gene regulation, signal transduction and
transcriptome analysis requires an unabridged range
of techniques such as reverse transcription, southern
hybridization, northern hybridization, polymerase
chain reaction (RT-PCR), and construction of cDNA
libraries. Substantially pure and un-degraded DNA
and RNA are fundamental necessities for all these
techniques. A large number of protocols have been

developed or extensively modified, and commercial
kits are also available for isolation of RNA from
plant tissues. Most of these methods, including kits,
were found to be unsuitable for isolation of RNA
from the seed and leaves of seed spices. Some
renounced protocols which are available for RNA
isolation in Jute (Khan et al., 2004), Arabidopsis
thaliana (Suzuki et al., 2004), Fallopia multiflora
(Chen et al., 2012), sweet potato (Lam et al., 2009)
and tea (Muoki et al., 2012) are found to be
unsuitable in case of seed spices as these crops have
a high concentration of flavonoids and phenolic
contents. These antioxidants can directly affect the
quality as well as the quantity of nucleic acids
isolated, as the phenolic substances interact
irreversibly with nucleic acids and proteins (Loomis,
1974), leading to their oxidation and degradation
(Dabo, 1993) and often interfere with downstream
applications thereby making the nucleic acid
unusable. A single nucleic acid isolation method is
not likely to be suitable for all plants as different
plants contain different amounts of nucleic acids
(Loomis, 1974). Therefore, it can be inferred that the
single isolation protocol is unlikely to be equally
effective for all species (Weishing et al., 1995).
Looking to the need to characterize the genome and
gene expression in coriander, fennel and fenugreek,
in the present study a suitable and highly efficient
RNA isolation protocol is devised. Special attention
was paid to extraction efficiency and recovery of
RNA from seeds of different seed spices to be used
in RT-PCR and RNA sequencing. It is a modified
protocol that was derived from the TRIzol and
EZNA RNA extraction kit, using this protocol we
have isolated high quality DNA and RNA from
coriander, fennel and fenugreek that is time saving
and cost effective.
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MATERIAL METHOD
Plant material
Coriander
(Coriandrum
sativumL.),
Fennel
(Foeniculum vulgare L.) and Fenugreek (Trigonella
foenum-graecum L.) fresh leaf tissue were used for
RNA isolation. The seed were collected either from
the local market. The seeds were placed on a moist
filter paper in a Petri dish, subjected to no prior
treatment,10 seeds/plate at 25ºC for overnight and
next day transplanted in pots. The seed were allowed
to grow for eight days. Leaves of these eight days old
plants were taken for RNA isolation.
Solutions and reagents
1. TRIzol
2. RNA wash buffer
3. DNase Buffer
4. Isoamyl alcohol
5. Sodium Acetate
6. Isopropenol
7. 70% ethanol
8. Liquid nitrogen and dry ice
9. Chloroform
10. Isopropanol (2-propanol)
11. Diethyl pyrocarbonate (DEPC)
12. 2X RNA loading dye
13. High Range RNA ladder
14. Agarose
Equipments
DEPC water treated and autoclaved pestle and mortar
High speed centrifuge (Backman Coulter)
Nano-Drop (Thermo NanoDrop2000)
Agarose gel electrophoresis equipment (Thermo
Easycast B1)
Power supply (Thermo EC3000 XL)
Vortex mixer (VWR vortexer mini)
Q-PCR (Bio-Rad)
An Improved method for RNA Isolation: Two
replications of 100mg fresh leaves were
homogenized in liquid nitrogen and 1 ml of Trizol
was added to a fine powder using DEPC water
treated mortar and pestle. (Kept for thawing for 5
min)
1. The samples were transferred to 2ml micro
centrifuge tubes and mixed well with 200µl
chloroform by inversion, vortexed and incubated
at room temperature for 5 min.
2. The samples were centrifuged at 12,000rpm for
15 min at 4ºC. 250-500 µl aqueous phase was
transferred to a fresh 2ml micro centrifuge tubes.
3. 500µl ethanol was added to aqueous phase and
vortexed for 2min, a precipitate was formed
which was applied to HiBindR RNA 2ml mini
columns.
4. Centrifuged at 13,000 rpm for 1min at room
temperature. Filtrate was discarded and
collection tubes were reused in next step.
5. 250 µl RNA wash buffer was added directly
onto the HiBindR RNA mini column and

centrifuged at 13,000rpm for 1min. Filtrate was
discarded and tubes were collected.
6. Freshly prepared 75µl DNase 1 buffer was
pipetted directly onto the surface of the HiBind R
matrix in each column and incubated at room
temperature for 15 min.
7. 500 µl RNA wash buffer1 was added and
column was placed on bench top for two minutes
then centrifuge at 13000rpm for 1min, filtrate
was discarded and collection tubes were reused.
8. 500 µl RNA wash buffer 1 was added and
centrifuge at 13000rpm for 1min, filtrate was
discarded and collection tubes were reused.
(Step repeated x 1).
9. The HiBindR RNA mini column were
centrifuged with empty collection tubes for 2min
at 13000rpm to completely dry the HiBind R
RNA mini columns.
10. Place the column in a clean 1.5 ml microcentrifuge tube (not supplied) and add 40-70 µl
of DEPC water make sure to add water directly
onto the centre of the column matrix. Let it sit
for 1 min and then centrifuge for 2 minutes at
maximum speed to elute the RNA. A second
elution may be necessary if the expected yield of
RNA>30 µg.
11. Alternatively, RNA may be eluted with a greater
volume of water. While the additional elution
increase the total RNA yield. The concentration
will be lower since more than 80% of RNA has
been recovered in the first solution.
RNA Quality and Quantification
Gel analysis
The RNA was size fractionated on a 1%
formaldehyde agarose gel (Sambrook and Russell,
2001) and visualized using UV illumination.
NanoDrop Analysis
Purity and concentration of RNA was assessed by
determining the absorbance of the sample at 260 and
280 nm using a NanoDrop. (Specord 200, Analytica
Jena, AG, Germany).
RT-PCR analysis
Reverse Transcription-PCR was carried out using the
RT-PCR System in a single tube reaction. The
reverse transcription was carried out at 48 °C for 50
min, followed by 94 °C for 2 min. The PCR reaction
was carried out for 30 cycles. The conditions for
each cycle were: denaturation at 94 °C for 30 sec,
annealing at 42 °C for 1 min and extension at 70 °C
for 2 min.
RESULT AND DISCUSSION
Till date a range of methods are reported for the
isolation of RNA from plants, but failed to yield high
quality ribonucleic acids from seed spices. The
presence of polysaccharides, oleoresins and other
metabolites can hamper isolation procedures and
reactions such as amplification and cloning. The
major obstacles, such as low yield degradation and
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poor PCR amplification were easily overcome by
using the above devised protocol specifically for
major seed spices, rich in polysaccharide, oleoresins
and other metabolites.
The distinctive steps, which make this protocol
different from others are chloroform extractions
placed at critical steps as not to lower the yield. Also,
an alternative method of growing the plants was
devised. In conventional methods the seeds were
sown in soil with fertilizer and the plants were
harvested at various stages of growth. It was
observed that younger plants have, lower
polysaccharide and metabolite content. However,
even the youngest plants harvested had very high
polysaccharides which made nucleic acid isolation
difficult. The ideal growing method was devised by
allowing the seeds to germinate on moist filter paper
in Petri dishes at a controlled temperature of 25o to
28oC for 8-9 days. This method proved to be
advantageous in overcoming the effect of oleoresins
and other polysaccharide as well as soil

contamination by allowing the plants to use only the
materials stored in the endosperm and sterile soil for
growth and development.
The quantity and purity of RNA preparations were
found to be superior when using this simple
modification as compared to other protocols. RNA
concentration
was
very
much
improved.
Electrophoresis on Ethidium Bromide Agarose Gel
resolved RNA bands with no DNA contamination
and degradation in all samples. The RNA yield
measured was about 720 µg per gram of tissue.
The A260/280 and A260/230 ratios of RNA extracts
indicated there was no protein, phenol or other
contaminants that absorb strongly at or near 280 nm
(Table 1). RNA extracts obtained with our
modification were suitable for RT-PCR. RT-PCR
with various primers (Fig. 1), was executed based on
the intactness and quality of RNA bands paving the
way to clone genes for diverse significant
morphological as well as genetic characters.

Figure 1: RT-PCR amplified RNA products on
bioanalyser with specific primers for Fennel,
Fenugreek and Coriander. Image of typical high
quality RNA showing the clear cytosolic and
plastidic (Cp,asterisks) ribosomal bands. RNA
species of low molecular weight are also apparent.
gDNA contamination is effectively removed by
DNase treatment.

commonly used protocols failed as they contain
different polysaccharides, oleoresins and metabolites.
The protocol is simple, does not require any
specialized material, chemical, instrument and
procedure such as ultracentrifugation step through
Cesium chloride gradient or lithium chloride
precipitation, thereby greatly reducing the
complications and the time required. The results of
this study also indicate that, apart from the choice of
chemical reagents etc., the method of growing
seedlings and tissue homogenization is a critical step.

CONCLUSION
The distinguishing feature of the protocol was its
success, with seed spices tissues wherein the

Table 1. A260/280 and A260/230 ratios of RNA extracts and yield in ng/ µl
Crop/
R1
R2
Access
Purity (nm)
Yield
Purity (nm)
ion
A260/280
A260/230
Con. (ng/µl)
A260/280
A260/230
Cor1

2.15

2.36

1338.3

2.15

2.19

Yield
Con.(ng/µl)
2230.3
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Cor2
2.16
2.39
1207.2
2.16
2.09
Fel1
2.17
2.36
1602.5
2.14
2.33
Fel2
2.16
2.32
2079.6
2.14
2.42
Fng1
2.16
2.35
2102.7
2.12
2.40
Fng2
2.19
2.43
2566.4
2.16
2.35
Cor=Coriander, Fel=Fennel, Fng=Fenugreek, 1=replication1, 2=replication2.
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Abstract: Naturally occurring compounds extracted from the plants have been identified to possess strong feeding
deterrence to a number of insects. Lantana Camera and Ocimum sanctum extracts were also found priming against several
pests. The present investigation has been done on the effect of Lantana and Ocimum extracts against the fecundity of
mustard aphid, Lipaphis erysimi (Kalt.). The results revealed that both the plant extracts gave better results in comparison of
control treatment. Therefore, use of both plant extracts can be incorporated in integrated pest management (IPM) in reducing
the reproduction rate of aphids in mustard ecosystem.
Keywords: Lantana, Ocimum, Mustard aphid, Fecundity, Plant extract

INTRODUCTION
apeseed –mustard is one of the important
oleiferous crops and constitute major source of
edible oil for the human consumption and cake for
animals. The use of synthetic chemical pesticides has
accounted for astonishing gains in production, as the
pesticides have reduced the hidden toll exacted by
the aggregated attack of insect-pests. The mustard
aphid, Lipaphis erysimi (Kalt.) is a major pest of
Brassica crops (Bakhetia & Ghorbandi, 1987;
Bakhetia & Sekhon, 1989). Good control of mustard
aphid can be obtained by spraying traditional organic
insecticides (Bakhetia, 1984 and Khurana et al.,
1989). Moreover, the realization of toxic hazards of
pesticides and their side ill effects on man and
biosphere has diverted the attention to find out some
alternative and feasible control of pests by utilizing
some plant products which are non hazardous to
man. Thus, newer approaches for pest control are
continuously being sought. The naturally occurring,
biologically active plants appear to have a prominent
role for the development of future commercial
pesticides not only for increased productivity but for
the safety of the environment and public health.
Naturally occurring compounds extracted from plants
have been identified to possess strong feeding
deterrency to a number of insects. Earlier, Ocimum
basiliances (L.) and Lantana Camera (L.) were
found to be effective against Heliothis armigera
(Hub.). It has been observed that Lantana Camera
has an insecticide, synergist, antifeedal and repellant
action against H. armigera (Pandey et al., 1983).
Lantana was also found effective against mustard
aphid, L. erysimi. It was reported that the ether
extract of lantana affects the fecundity of females
and gave highest present mortality of aphids (Pandey
et al., 1987). Ocimum sanctum (L.) a strongly
scented herbaceous plant is commonly known as
basil or tulsi. It has been tested for its antifeedant,
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repellent and insecticidal effects. Reddy and urs
(1988) reported that Ociumum gratisimum
significantly reduced
brown plant
hopper
Nilaparvata lugens (stal.) oviposition. Mallick and
Banerji (1989) reported the antifeeding effect of the
extract of Ociumm sanctum against jute semilooper,
Anomis sabulifera (Guen.) prominent up to 24 hrs in
the leaves treated with 1 percent concentration.
In view of these considerations, the present
investigation was conducted to find out the effect of
plant extracts of Lantana camera and Ocimum
sanctum on the fecundity of mustard aphid, Lipaphis
erysimi under laboratory conditions.
MATERIAL AND METHOD
The extracts of Lantana camera and Ocimum
sanctum were tested against Lipaphis erysimi K.
(Mustard aphid) under laboratory condition at room
temperature. The plant parts, leaves of Lantana and
inflorescence of Ocimum were shade dried and
ground to from powder. The powder was then mixed
with petroleum ether and ground properly with the
help of pestle & mortar. The extract was filtered
through filter paper and was allowed to dry under
sunlight for the evaporation of petroleum ether. For
the preparation of 0.1 and 0.01 % concentrations,
0.01 gm and 0.001 gm of extracts were weighed and
taken in 10 ml flask to make the volume of 10 ml by
adding petroleum ether. The treatments were
replicated thrice with control.
The mustard leaves were taken and washed them
properly with water. After drying, one leaf was kept
in each Petri plate. The leaf was smeared with the
plant extract of desired dose and allowed to dry for
few minutes in Petri plate. Five gravid females were
released in each Petri plate on the treated leaf and
Petri plates were covered with lids. In the control,
leaves were soaked in water. The observations on the
fecundity were taken at 24, 48, 72, 96, 120, 144 and
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168 hrs after exposure. The average fecundity (rate
of reproduction) was compared on the basis of
emergence of nymphs in both the concentrations of
both plant extracts.
RESULT AND DISCUSSION
Average fecundity or rate of reproduction of mustard
aphid was taken for 24 hr, 48 hr and 72hr so on up to
7 days for both concentrations of plant extracts. It is
clearly given in the Table 1 that 0.1 % concentration
of Lantana showed lowest fecundity (6.66) after 24
hrs While, it was found maximum (9.0) after 168 hrs.
In case of 0.01 % concentration of Lantana, the
average fecundity after 24hr was 8.3 and after 6 days
it became 11.3. In other words we can say that the

average fecundity was less in 0.1% concentration
than in 0.01% concentration of Lantana. In 0.1 %
concentration of Ocimum the minimum fecundity i.e.
11 was recorded after 24 hr While, maximum (14.7)
after 186 hrs. Likewise in 0.01%, the minimum
fecundity (15.3) was recorded after 24 hrs while,
maximum (19.7) after 168 hrs. In control, average
fecundity was found higher than the both treatments.
A comparison between concentrations showed that
0.1 % concentration of Lantana found more effective
than 0.1 % concentration of Ocimum. A similar trend
was found in case of 0.01 % concentrations of
Lantana and Ocimum i.e. 0.01 % concentration of
Lantana found more effective than 0.01 %
concentration of Ocimum.

Table 1. Fecundity of adult apterous mustard aphid treated with Lantana and Ocimum extract
Treatment

24hr

48hr

72hr

96hr

120hr

144hr

168hr

T1, Lantana, 0.1 %

6.66

7.33

7.33

8.0

8.3

8.7

9.0

T2, Lantana, 0.01 %

8.3

9.7

9.7

9.7

10.3

10.7

11.3

T3, Ocimum, 0.1 %

11

11.7

12.3

12.3

12.7

13

14.7

T4, Ocimum, 0.01 %

15.3

15.7

15.7

15.7

16.7

18.3

19.7

19

20

20.7

21

21.3

24.7

25.0

SEM

2.27

2.24

2.34

2.31

1.32

2.89

2.89

Cd at 5%

7.40

7.40

7.64

7.54

7.59

9.42

9.43

Control

Fig. 1: Rate of reproduction of female mustard aphid, Lipaphis eryisimi treated with Lantana and Ocimum
extracts
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Abstract: The present study was conducted in Deoria district of Uttar Pradesh state. Two blocks i.e. Salempur and Bhatpar
Rani were selected purposively for this study. A sample of 120 respondents was purposively selected on the basis of their
involvement in food processing and dairy management, considering 60 respondents from each block. The respondents were
interviewed with the help of well structured interview schedule. The findings revealed that majority of the respondents had
medium level of participation in food processing and dairy management practices. Majority of respondents faced the
constraints of dominance of male members in family, lack of information about food processing dairy management,
difficulty in marketing of processed products and animal rearing practices was observed.
Keywords: Participation, Empowerment, Food processing, Dairy management practices, Agro based enterprise

INTRODUCTION
mpowerment is an active multidimensional
process which should enable women to realize
there full identifies and power in all spheres of
life. Gainful empowerment has been viewed as a
critical entry points for women’s participation in
income generating activities which enhance their
status and decision making power. Self Help Groups
have greatly helped rural women to understand their
rights and have freedom of expression. This
confidence building and access to credit has
improved their personality and respect in the society
etc. Women’s organizations especially Self Help
Groups are playing very important role increasing
visibility bargaining power of women to strengthen
their voices in development. Self Help Groups play a
very vital role in empowerment of women
psychologically, culturally, socially, economically
and politically i.e. in all spheres of life.
Self Help Groups are considered as one of the most
significant tools in participatory approach for the
economic empowerment of women. It is an
important institution for improving life of women on
various social components. The basic objectives of
SHGs are to develop the saving capacity among the
poorest sections of the society. Self Help Groups
enable the poor especially the women from the poor
households, to collectively identity, priorities and
tackle the problems they face in their Socioeconomic environment. The rural women of SHG
undertake various income generating activities to
strengthen themselves.
The processing of various fruits and food crops is
carried out on large scale under Self Help Groups.
SHGs involved in the food processing also have to
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perform various functions like keeping information
on agricultural supplies in the region, collection of
raw materials, manufacturing, packaging, distribution
and marketing of processed products etc. thus all
these activities help women members of SHG to
improve Socio-economic condition of them and
empower themselves, Self Help Group women`s are
also involved in agro based enterprises like dairy
management and dairy technology as their side
business. Dairying in India is one of the important
subsidiary occupations in the rural areas next to
agriculture. In livestock management, indoor jobs
like milking, cleaning etc are done by women in 90
percent families. Thus women members of SHG
have empowered themselves through agro based
enterprises. Therefore, they are involved in the
processing of various fruits, vegetables, food crop
and sale of milk, preparation of khoa, curd etc with
this view, the study “Empowerment of rural
women’s SHG members through agro based
enterprises like food processing and dairy
management practices” was undertaken.
METHODOLOGY
The present study was conducted in Deoria district of
Uttar Pradesh state. The Salempur and Bhatpar Rani
Block of Deoria district were purposively selected
for this study. Sample of 120 respondents were
purposively selected, 60 respondents from each block
on the basis of their involvement in food processing
and dairy management. The respondents were
interviewed with the help of well-structured
interview schedule and analyzed by using suitable
statistical techniques like mean, frequency,
percentage correlation and standard deviation.
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processed product followed by 75.00 percent
participated in monthly meeting of SHG and 70.00
percent participation in financial transaction of food
processing unit and also participated in various
training programme related to food processing.

RESULT AND DISCUSSION
Participation of SHG women members in food
processing
From Table 1 it was observed in that majority
(82.5%) respondents were participated in storage of

Table1. Participation of SHG women members in food processing activities
Particular of Participation
Purchasing of raw materials for food
processing
Participation in training programme
Decision in selling of processed food
products
Preparation of processed food products
Packaging of processed food products
Storage of processed product
Distribution of processed products
Transaction and banking activities of SHG
Participation in financial transaction of food
processing unit
Participation in monthly meeting of SHG

Full Participation
F
%
17
42.50
70.50
12.50

00
31

00.00
77.50

12
4

30.00
10.00

11
12
33
00
15
28

27.50
30.00
82.50
00.00
37.50
70.00

29
23
6
29
19
6

72.50
57.50
15.00
72.50
47.50
15.00

00
5
1
11
6
6

00.00
12.50
2.50
27.50
15.00
15.00

30

75.00

9

22.50

1

2.50

preparation, distribution, packaging of processed
food products and purchasing of raw materials for
food processing the SHG women members had
partial participation. They take help of their family
members and labours in these activities.

Table 2. Participation of SHG women members in dairy management practices
Milking of animals
Care of pregnant animals
Purchasing and selling of animals
Purchase of fodder
Identification of sick animals
Decision of selling of milk and milk
products
Transportation of milk and milk products
Preparation of milk products
Banking transaction
Primary Health Care

Full Participation
F
%
22
27.50
69
86.25
1
1.25
11
13.75
19
47.50
21
26.25
15
63
7
35

No Participation
F
%
2
5.00

28
5

It was observed that 42.5 percent respondents had
involved in purchasing of raw materials for food
processing and 37.5 percent had engaged in
transaction and banking activities of SHG. From the
given data it was revealed that in the activities like
decision in selling of processed food products,

Particular of Participation

(N=40)

Partial Participation
F
%
21
52.50

18.75
78.75
8.75
43.75

Participation of SHG women members in dairy
management practices
From the data given in table 2 it was observed that
maximum (86.25%) respondents were involved in
care of pregnant animals followed by 78.75 percent
had preparation of milk products and 47.5 percent
were involved in identification of sick animals.
Further data revealed that 43.75 percent respondents
were involved in primary health care practices of
animals 27.5 and 26.25 percent were involved in

(N=80)

Partial Participation
F
%
37
46.25
10
12.50
17
21.25
54
67.50
37
46.25
47
58.75
30
5
56
23

37.50
6.25
70.00
28.75

No Participation
F
%
15
18.75
1
1.25
62
77.50
5
6.25
24
30.00
2
2.50
35
2
17
22

43.75
2.50
21.25
27.50

milking of animals, decision of selling of milk &
milk products respectively. While 18.75 percent
respondents were involved in transportation of milk
and milk products and 13.75 percent had purchase of
fodder. The further data revealed that 8.75 percent of
respondents were involved in activities of banking
and transactions of SHG and only 1.25 percent of
respondents were involved in purchasing and selling
of animals.

Table 3. Relationship of profile of women members of SHG with participation
Characteristics
Value of Co-efficient of correlation
Age
-0.698*
Education
0.797**
Caste
-0.146 NS
Annual income
0.725**
Social participation
0.269**
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Mass media exposure
Market orientation
Risk orientation
**Significant at 0.01%

0.618**
0.644**
0.684**
*Significant at 0.05%

Relationship of the profile of women members of
selected SHG groups with participation
It was observed from table 3 that independent
variables namely education, annual, income, social
participation, mass media exposure, market
orientation and risk orientation had positive and
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NS- Non Significant

significant relationship with participation of SHG
women members at 1percent level of probability
whereas age was negatively but significantly
correlated with participation at 5 percent level of
probability caste was non-significant with
participation
of
SHG
women
members.

Table 4. Constraints experienced by women members of SHG in participation of food processing and
management practices
(N=120)
Constraints
Dominance of male members in family
Shortage of green leaves and clean water
Difficulty in marketing of processed products
Lack of risk bearing ability due to higher investment in food processing
Lack of information about food processing
Lack of adequate knowledge about diseases and vaccination of cattle’s
Lack of information about proper animal rearing practices
Lack of information about dairy management practices
Lack of help in problem solving
Higher time consumption for household work
Lack of confidence while taking decision
Difficulty in proper selection of cattle breed
Difficulty in sale of food processing products due to higher prices in local market
Improper method for food processing due to lack of training
Lack of information about preparation of milk products

Constraints experienced by SHG women
members in food processing and dairy
management practices
The data in table 4 revealed that maximum (76.66%)
respondents faced problems of dominance of male
members in family got rank I followed by 88.75
percent respondents shortage of green leaves and
clean water got rank II and 85.00 percent of
respondents faced problem of difficulty in marketing
of processed products. 50.83 and 48.33 percent of
respondents faced problem of lack of risk bearing
ability due to higher investment in food processing
and lack of information about food processing are
also the important constraints got rank IV and V
respectively, while 44.16 percent of respondents
faced problem of lack of adequate knowledge about
disease and vaccination of cattle’s. It was also
observed that 39.16 percent respondents faced
problem lack of information about proper animal
rearing practices. While 37.5 percent respondents
lack of information about dairy management
practices and 35.83 percent also faced problem lack
of help in problem solving. It was also seen 34.16
percent respondents faced problem of higher time
consumption for household work while 33.33 percent
respondents lack of confidence while taking decision.
It was also observed that 30.83 percent respondents
faced difficulty in sale of food processing products
due to higher prices in local market and only 5.83
percent respondent’s lack of information about

Frequency
92
71
68
61
58
53
47
45
43
41
40
39
37
24
7

Percentage
76.66
88.75
85.00
50.83
48.33
44.16
39.16
37.50
35.83
34.16
33.33
32.50
30.83
20.00
5.83

Rank
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII
XIII
XIV
XV

preparation of milk products got last rank, all these
were constraints faced by SHG women members.
CONCLUSION
The present investigation concluded that the training
programmes should be arranged to acquire new
skills, methods and new technology about agro based
enterprises. For orientation about new technology
some method and result demonstration should be
conducted by different extension agencies, for
increasing participation of Self Help Groups women.
The study also concluded some of important
constraints like thinking of women about dominance
of male members in family should be removed from
their minds, lack of confidence in taking the
decision, lack of guidance in problem solving lack of
risk bearing ability due to higher investment in food
processing, lack of adequate knowledge about
diseases and vaccination of cattle`s etc should be
overcome by creating awareness among them and by
encouraging the women through undertaking various
programmes on capacity building of SHG women by
extension agencies.
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Abstract: The objective of this study was to evaluate the effects of storage temperature and holding period on internal
quality of chicken eggs. A total of 108 fresh eggs were obtained from Vanaraja hens. Samples of 36 eggs each were stored
in refrigerator ( 5°C) and at room temperature (40°C) for 5,10,15 days of holding period and 36 fresh eggs were evaluated
for their internal characteristics within 2 hour of being laid. This study indicated that as the holding period increased egg
weight, albumen height, yolk height, albumen index, yolk index and Haugh unit significantly (p<0.01) decreased. Albumen
index egg quality indicator was significantly (p<0.01) decreased from 6.54% to 3.71% at 15 days of storage period. Storage
temperature showed a significant difference (P<0.01) between eggs stored at room temperature with that stored in
refrigeration (5°C). Refrigerated (5°C) eggs have higher albumen height (5.9 mm), yolk height (19.1 mm), albumen index
(7.39 %), yolk index (43.9 %) and Haugh unit (84.6) than eggs stored at room temperature. The results suggest that eggs
significantly deteriorate in their internal quality with increasing by the storage temperature and holding periods.
Keyword: Storage temperature, Holding period, Albumen index, Haugh unit

INTRODUCTION

E

gg quality has been defined by Stadelman (1977)
as the characteristics of an egg that affect its
acceptability to the consumer’s. Egg quality is the
more important price contributing factor in table and
hatching eggs. The internal quality of eggs starts to
decline as soon as they are laid by hens. Albumen
quality is not only an important indicator of egg
freshness, it is also significant for the egg processing
industry. Albumen quality is a standard measure of
egg quality, and it is influenced by storage
temperature and holding periods (Samlli et al., 2005).
Silversides and Scott (2001) reported that quality
measurements based on the albumen height of fresh
eggs. The albumen height of eggs is at maximum
when the eggs are laid and decreases with increasing
storage time. Most of the changes in egg quality in
terms of HU, albumen height, yolk height, albumen
index, yolk index and moisture loss by evaporation
through the cell pores and escape of CO 2 from
albumen. Many studies have linked extended holding
length with decreased egg quality (Jones and
Musgroove 2005; Paditey, 2010). In this study
freshly laid eggs were stored at different temperature
to evaluate the effects of storage temperature and
holding periods and their interaction on egg quality.
MATERIAL AND METHOD
Collection of samples: Eggs were collected from
Vanaraja breed maintained under deep litter system
in Government Poultry Farm, Durg. A total of 108
fresh eggs were obtained and measured for their
internal quality. Fresh eggs comprising 36 in
numbers were evaluated for their internal

characteristics within 2 hour of being laid. Samples
of 36 eggs each were stored in refrigerator (5°C) and
at room temperature (40°C) for 5, 10,15 days of
holding period. Twelve eggs from each treatment
totaling 24 eggs were taken periodically at 5 days
interval for a total duration of 15 days of holding
period.
Egg quality analysis: The indicator of composition
and qualities of eggs includes % egg weight loss,
albumen height, yolk height, albumen index, yolk
index and Haugh unit. The percentage (%) of weight
loss of the whole egg was calculated as {[initial
whole egg weight (g) at day 0 – whole egg weight (g)
after storage]/initial whole egg weight (g) at day 0} ×
100 (Bhale et al, 2003). The eggs were broken out
followed by measurement of the maximum albumen
height from at least 3 places with spherometer.
Albumen index were calculated for individual egg
using the following formula: Albumen Index (%) =
Height of thick albumen (mm)/ Mean diameter of
thick albumen (mm) x 100 (Heiman and Carver,
1936).The height of yolk was measured in the centre
of the egg yolk. The yolk index was calculated after
the measurement of height and diameter of yolk with
the help of spherometer and vernier calipers,
respectively (Funk, 1948). Haugh units were
calculated from the recorded egg weights and
albumen heights using the formula HU= 100 log10
(H-1.7 W0.37+7.56), where HU= Haugh unit, H =
height of the albumen (mm), and W = egg weight
(g).
Statistical analysis: The data obtained from the
study were statistically analyzed by two way
classifications of Analysis of Variance to see the
effect of storage temperature and holding period on
internal quality of Chicken egg by using statistical
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program SPSS (2007). The individual means was
tested by Duncan’s Multiple Range Test modified by
Kramer (1956) for their significance.
RESULT AND DISCUSSION
Egg weight, % egg weight loss, albumen height,
yolk height: Table (1) revealed that the mean value
of fresh egg weight was 57.4 g in Vanaraja chicken
whereas egg weight was significantly decreased
(P<0.01) at different holding periods. Table (2)
indicated that the mean value of % egg weight loss at
5 day (0.05%), 10 days (0.79%) and 15 days (1.99%)
was observed. These results are almost in agreement
with those of Samli et al. (2005) and Jin et al. (2011)
who reported weight reductions of 2.08 and 3.11%
respectively with in 5 and 10 days of holding
periods. The reason for loss in weight was
presumably attributed to loss of humidity from inside
the egg due to evaporation effect. Storage
temperature has significant effect on the percent
weight loss. Table no (2) indicated that the percent
egg weight loss was higher in room temperature (2.5
%) than refrigerated eggs at (5°C). These findings are
in close agreement with Tabidi (2011). Evaporation
of water and to a much lesser extent, loss of CO2
from the albumen through the approximately 7500
pores of egg shell lead to an overall weight loss of
whole egg (Obanu and Mpieri,1984). However,
keeping eggs under refrigeration (5°C) reduces this
moisture loss likewise this moisture loss reduction
can be achieved by increasing the relative humidity

of the storage room. Table (1) showed that the mean
value of albumen height of fresh egg was 6.62 mm.
Albumen height was significantly (p<0.01) decreased
with increased in holding periods (Table 2). Results
indicated that the mean value of albumen height was
5.26mm (5 days), 4.11mm (10 days) and 3.18mm (15
days) at different holding periods. The present
findings corroborate with Scott and Silversides
(2000), who reported a significant decrease from
9.16 - 4.75 mm in albumen height (p<0.005) in
stored eggs at 10 days. Different storage temperature
were found to have a significant difference (P<0.01)
on the average albumen height (Table 3). Albumen
height was found higher in refrigerated eggs (5.9mm)
than eggs at room temperature (2.4mm). Various
holding period and storage temperature were found a
significant difference (P<0.01) on yolk height (Table
2 & 3). The results showed that there was higher yolk
height (19.1mm) in refrigerated eggs than egg stored
at room temperature (Table 3). The decrease in
albumen and yolk height with increasing temperature
observed in this study corroborates the findings of
Scott and Silversides (2000) and Abanikannda
(2007). The difference between the various
temperatures to maintain egg quality could be due to
their varying ability to retard carbon dioxide loss and
breakdown of carbonic acid to carbon dioxide. This
is because these losses cause mucin fibre which gives
the albumen and yolks their gel-like texture to loss
their structure and so the albumen and yolk becomes
watery (Raji et al., 2009; Gavril and Usturoi, 2012).

Table 1. Mean value of internal quality of fresh eggs

Breed

Vanaraja

Egg
weight
loss
(%)

Egg
weight
(g)
57.4

0

Albumen
height
(mm)
6.62

Albumen index, yolk index, Haugh unit: The
effect of holding periods and storage temperature on
albumen index, yolk index and Haugh unit are shown
in Table 2 and 3. The results showed that the holding
period affected significantly the albumen index. The
findings revealed that albumen index was
significantly (p<0.01) decreased at 5 days (6.54%),
10days (4.97%) and 15 days (3.71%) of holding
period (Table 2). These results are similar to the
result of Tabidi (2011). Table no (1) indicated that
albumen index of fresh eggs was 8.76%. Refrigerated
eggs showed the higher albumen index (7.39%) and
maintained their quality compare to the fresh egg
whereas room temperature eggs has 2.58% albumen
index with significant difference. The significant

Yolk
height
(mm)
18

Albumen
index
(%)
8.76

Yolk
index
(%)
40.4

Haugh unit

89.5

(P<0.01) decrease in yolk index was observed with
increasing holding period. The present study (Table
2) showed that yolk index significantly (p<0.01)
decreased from 36.7%-30.8% at 15 days of holding
period. Table 2 indicated that refrigerated eggs
showed the highest value of yolk index (43.9%) than
room temperature egg (27.2%). The mean value of
HU at 5, 10 and 15 days of holding period was 79.4,
71.9 and 63.7 respectively (Table 2). Haugh unit for
the eggs stored in 5°C and 40°C were 84.6 and 56.9
respectively. These results are in agreement with
Tona et al. (2004) and Jones and Musgrove (2005),
who reported storage temperatures adversely affected
Haugh units (p<0.001).
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Table 2. Overall effect of holding period on internal quality of Vanaraja eggs
Treatment Egg
Egg
Egg
Albumen Yolk
Albumen Yolk
weight
weight
weight
Height
height
index
index
before
after
loss (%)
(mm)
(mm)
(%)
(%)
storage storage
(g)
(g)
5 day
58.5±0. 58.42±0.5 0.05±0.0 5.26±0.2 16.4±0.4 6.54±0.3 36.7±1.1
49
9a
5c
3a
4a
2a
5a
10 day
57±0.4
0.79±0.1 4.11±0.1 15.5±0.3 4.97±0.2 34.5±0.9
56.5±0.45b
7
7b
7b
6a
5b
5a
c
15 day
57.9±0. 56.72±0.5 1.99±0.1 3.18±0.1 14.4±0.4 3.71±0.2 30.8±1.1
6
0b
9a
6c
2b
3b
SIG
NS
*
**
**
**
**
**
Values (Mean±SE) with different superscripts in a row differ significantly *p<0.05, **p<0.01;
significant
Table 3. Overall effect of storage temperature on internal quality of Vanaraja eggs
Temperature
Egg
Egg
Egg
Albumen Yolk
Albumen
weight
weight
weight
Height
height index
before
after
loss
(mm)
(mm)
(%)
storage
storage
(%)
(g)
(g)
40°C
56.5±0.6
2.5±0.3
2.58±
55.0±0.65b a
2.4±0.16b 12.7±
7
0.4b
0.4b
5°C
58.2±0.5
0.61±0. 5.9±
19.1±
7.39±
57.8±0.57a
8
15b
0.2a
0.22a
0.32a
SIG.
NS
**
**
**
**
**
Values (Mean±SE) with different superscripts in a row differ significantly *p<0.05,
significant
From the results of the present study, it is concluded
that egg weight, albumen and yolk height, albumen
index, yolk index, Haugh unit, decrease with increase
in holding period. Whereas % egg weight loss was
increased with increase in holding period. It can also
be concluded that quality of an egg is affected by
storage temperature. Refrigerated eggs have shown
better quality comparable to the fresh eggs than eggs
stored at room temperature. Eggs kept at high
temperature without any treatment were deteriorated
in quality very fast and were not fit for consumption
after one week.
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Abstract: Soybean is known as ‘golden bean” due to its various uses .It is two-dimensional crop as it contains 40-42 per
cent high quality protein and 20-22 per cent oil. There are several constraints in the soybean one of them is weeds which
often poses serious problem. Labour saving and eco-friendly weed management technology in soybean, which includes
herbicides, can prove more economical and beneficial. Weed management by Imazethapyr 35% + Imazamox 35% WG 70g
a.i./ha at 15 DAS found superior for Yield, Weed control efficiency, Gross return ,Net return and benefit :cost ratio over No
use of herbicide with Delayed manual weeding and weed management by Emazethapvr 10%S.L@ 75 g a.i./ha at 15 DAS. In
the vertisol of Chhattisgarh.
Keywords: Soybean, Weed management, Imazethapyr, Imazamox

INTRODUCTION

O

ilseed crops have been the backbone of
agricultural economy of India from time
immemorial. Soybean is a wonder crop of the
twentieth century. It is an excellent source of protein
and oil. Soybean is mainly grown during kharif
season in sandy loam to clay loam soils in
Chhattisgarh. In Chhattisgarh Soybean is cultivated
in 153000 ha area with average productivity
of
1250kg/ha. Soybean occupies 49750 ha in kharif
season with the average productivity of 1356 kg/ha
In the Kabirdham district of Chhattisgarh. Weed
management is essential for any current system of
agricultural production. Weed competes with crop
plants for moisture, nutrients, light and space. In
addition, they are also serve as an alternate host for
several insect pests and pathogens. Meanwhile,
weeds are considered the number one problem in all
major soybeans producing area. Even with advanced
technologies, producers note high losses due to
interference by weeds. Weed infestation during early
stages in soybean is one the major factors for loss in
yield. The yield loss due to weed infestation in
soybean was to the tune of 20-77 per cent(Kurchania
et al.,2001).Disregarding the high cost, weed might
be controlled in soybean crop using good
management practices of all available methods,
combining them in an integrated weed management
(IWM).
MATERIAL AND METHOD
The experiment was conducted during kharif season
of 2013&2014 in four replication with three
treatments. The experiment was conducted on
Vertisols. Vertisol is fine and belongs to the subgroup chromustert. Experimental soil, locally known

as kanhar, was clayey. It is dark in colour, heavy
clay (50-55%) whose colour ranges from light to
dark brown in the surface layer and brown to
brownish black in the deeper layer. Lime concretions
are usually present. Soil is neutral in
reaction.Treatment first (T1) was farmers practice i.e.
delayed manual weeding, treatment second (T 2) was
Spray of Imazethapyr 10%S.L. (Pursuit) @75 g a.i.
/ha, at 15 DAS and treatment third (T3) was spray of
Imazethapyr 35% + Imazamox 35% WG (Odyssey)
@ 70 g a. i. / ha at 15 DAS. The weed counting was
done at randomly selected spots by using the
quadrate. The crop from each plot was harvested
separately. The seeds were separated from straw by
threshing. The weight of seeds was recorded and
expressed in q ha-1.. Cost of production for all
treatments was worked out on the basis of the
prevailing input and market price of the produce. The
net return ha-1 was calculated by deducting the cost of
production ha-1from the gross return ha-1. Ultimately,
net return per rupees (cost: benefit ratio) invested
was calculated treatment wise to assess the economic
impact of the treatments by dividing the net return
ha-1by the cost of production.
RESULT AND DISCUSSION
The recorded data are presented in table-1. The
maximum seed yield (10.87q/ha-1) was obtained
under treatment weed management by Imazethapyr
35% + Imazamox 35% WG @ 70g a.i./ha. The
lowest seed yield was recorded under treatment no
use of herbicide with delayed manual weeding. The
increase in yield under
Imazethapyr 35% +
Imazamox 35% WG Imazethapyr 35% @ 70g a.i./ha
was due to better weed management which resulted
in greater translocation of food materials to the
reproductive parts and reflected in superiority of
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yield attributing characters and ultimately to higher
yield. Similar results were also noted by Kushwah
and Vyas (2005) & Girithia and Thakur (2006).The
lower seed yield (8.66q/ha-1) with No use of
herbicide with Delayed manual weeding might be
also due to higher weed interference. The lower weed
population and higher weed control efficiency also
resulted in higher grain yield. Similar findings were
reported by Chandel and Saxena(2001).
Echinochloa colonum, Echinochloa crusgalli,
Cyperus rotundus, commelina benghalensis, cynotis
axillaris. Euphorbia spp. ,cynodon dacctylon were
major weeds in the experimental field. Maximum
weed density of these weeds was observed
throughout the period of investigation under No use
of herbicide with Delayed manual weed. Imazethapyr
35% + Imazamox 35% WG @ 70 g a.i./ha was found

more effective in reducing weed density of weeds
than other treatments.
Economics of soybean production in terms of net
return and benefit cost ratio was calculated for as
presented in table-1.The data reveals that the
maximum net return(Rs.21011.5ha-1) and benefit:
cost ratio(1.81) was obtained under Imazethapyr 35%
+ Imazamox 35% WG@70g a.i/ha.
CONCLUSION
The treatment Use of Imazethapyr 35% + Imazamox
35% WG @70 g a.i./ ha at 15 DAS for weed
management in soybean showed promising effect on
minimum weed density, highest weed control
efficiency, highest yield, economical return in terms
of net return and benefit: cost ratio.

Table 1.
Treatment

Yield

% change in Yield

-1

(q ha )

Parameter*
(No. of

% change in
Parameter

2)

Weed/m
No use of
herbicide,
Delayed
manual
weeding

8.66
12.52 4.80

-

-

119.5
47 96

-

Net
Income
Rs/ha
29020

B:C
Ratio
860.00

14940

1.85

1.06 1.46

-

Emazethapvr 15.46 5.65 10.56 23.48 17.70 21.94 11 16 13.5
10%S.L.

76.59 83.3 88.70 37110

3080.00 20095

2.33

1.21 1.77

Imazethapyr 15.85 5.89 10.87 26.60 22.70 25.52 07 12 9.5
35% +
Imazamox
35% WG

85.10 87.5 92.05 38475

3548.00 21011.50 2.39

1.23 1.81
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