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Amaranthus spp. genotype suitable for Chhattisgarh plains
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ABSTRACT : In the present investigation, ten genotypes of vegetable amaranthus were evaluated for their
suitable leaf yield in Chhattisgarh plains. The analysis of variance indicated that the mean sum of square
due to genotypes were highly significant for all the 16 characters. Significant mean sum of squares due to
leaf yield and attributing characters revealed existence of considerable variability in material studied for
improvement of various traits. The highest leaf yield kg per plot was recorded in genotype 2012/AMVAR-4
followed by 2012/AMVAR-7 (17.41 kg/plot), CG Amaranthus-1 (17.36 kg/plot). Thus mean performance of
2012/AMVAR-4 genotype on the character of leaf yield kg/plot is superior among all the genotypes and this
performance show the suitability in Chhattisgarh plains and important role play in further improvement
programme of vegetable amaranthus.
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Amaranthus or Chaulai (Amaranthus spp.) is a
very popular leafy vegetable in India as well tropical
and sub-tropical areas of globe and it can be grown
throughout the year. Amranthus preferred for both ur-
ban and rural population and it’s also considered to be
the cheapest and easiest source of nutrients, vitamins
and protein leafy vegetable and it could be rightly de-
scribed as a “poor man’s vegetable” (Varalakshmi,
2004). The amaranth can grow under varied soil and
agro climatic conditions (Katiyar et al., 2000) are re-
sistant from heat, drought and major disease problems.
As India is the center of origin of Amaranthus spp., the
Chhattisgarh state has wide genetic variability of ama-
ranths in the local land races provides ample opportu-
nity to develop or identify high yielding varieties with
variable traits. Therefore present investigation under
taken to find out the suitable amaranthus genotype for
Chhattisgarh plains with various characters.

Materials and Methods
The experimental material consisted of 10 geno-

types of amaranthus selected from a germplasm collec-
tion maintained under AICRP on vegetable crops at the
Department of Horticulture, IGKV, Raipur (C.G.). The
material was grown in a randomized block design with
four replications in winter (October, 2014). The geno-
types were raised in flat beds of size 3 × 2 m2 and
evaluated under irrigated condition. Observations were
recorded on 10 plants in each replication for  the 16
characters viz., plant height, plant weight, number of
leaves, leaf length, leaf width, leaf weight, stem
weight, stem girth, internodal length, petiole length,
panicle length, number of cutting, 1000 seed weight,
seed yield, crop duration and leaf yield. The analysis of
variance and mean performance was carried out for
each character separately as per method of Panse and
Sukhatme (1967).

Results and Discussion
The analysis of variance for all the characters under

study is presented in Table-1. These analyses of variance
revealed that mean sum of squares due to genotypes
were highly significant for all characters. This is an in-
dication of existence of sufficient variability among all
the genotypes for leaf yield and its components traits.
The observation on ten plants from each genotype of all
four replications for leaf yield and its components char-
acters were used for calculating the mean performance.
The observations were first averaged for ten plant taken
randomly for each genotype in each replication and were
later averaged over all the four replications. The mean
performances of different genotype are presented charac-
ter wise in Table-2. The plant height ranged from 8.39
cm (2012/AMVAR-2) to 12.15 cm (CG Amaranthus-1)
with an overall mean of 10.10 cm. Higher plant height
was recorded in the genotype CG Amaranthus-1 (12.15
cm) followed by 2012/AMVAR-7 (11.97 cm), 2012/
AMVAR-6 (10.39 cm) while lowest plant height was
found in 2012/AMVAR-2 (8.39 cm) followed by 2012/
AMVAR-5 (9.09 cm), Arka Sguna (9.17 cm).

The Plant weight ranged from 52.50 g (2012/
AMVAR-1) to 70.50 g (2012/AMVAR-7) with an over-
all mean of 62.20 g. Higher plant weight was recorded
in 2012/AMVAR-7 (70.50 g) followed by 2012/
AMVAR-5 (70.00 g), 2012/AMVAR-3 (65.25 g) and
lowest Plant weight was found in 2012/AMVAR-1
(52.50g) followed by 2012/AMVAR-6 (56.75 g), CG
Amaranthus-1 (60.25 g).

The number of leaves ranged from 18.36 (2012/
AMVAR-6) to 26.36 (CG Amaranthus-1) with an overall
mean of 20.88. Higher number of leaves was recorded in
CG Amaranthus-1 (26.36) followed by 2012/AMVAR-5
(23.79), 2012/AMVAR-1 (20.52) and Lowest number of
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leaves was found in 2012/AMVAR-6 (18.36) followed
by 2012/AMVAR-2 (18.61), 2012/AMVAR-3 (18.87).

The leaf length ranged from 4.83 cm (2012/
AMVAR-1) to 8.98 cm (Arun) with an overall mean of
6.14 cm. Higher leaf length was recorded in Arun (8.98
cm) followed by Arka Saguna (7.78 cm), CG
Amaranthus-1 (6.30 cm) and lowest leaf length was
found in 2012/AMVAR-1 (4.83 cm) followed by 2012/
AMVAR-3 (5.33 cm), 2012/AMVAR-6 (5.37 cm).

The leaf width ranged from 3.45 cm (2012/
AMVAR-1) to 5.06 cm (CG Amaranthus-1) with an
overall mean of 4.35 cm. Higher leaf width was re-
corded in CG Amaranthus-1 (5.06 cm) followed by
Arka Saguna (5.00 cm), Arun (4.98 cm) and Lowest
leaf width was found in 2012/AMVAR-1 (3.45 cm) fol-
lowed by 2012/AMVAR-5 (3.82 cm), 2012/AMVAR-7
(4.04 cm).

The leaf weight ranged from 1.27 g (2012/
AMVAR-2) to 2.84 g (Arun) with an overall mean of
1.88 g. Higher leaf weight was recorded in Arun (2.84
g) followed by Arka Saguna (2.82 g), CG Amaranthus-1
(2.82 g) and lowest leaf weight was found in 2012/
AMVAR-2 (1.27 g) followed by 2012/AMVAR-2 (1.39

g), 2012/AMVAR-1 (1.66 g).
The stem weight ranged from 7.38g (2012/

AMVAR-1) to 11.49g (CG Amaranthus-1) with an
overall mean of 8.79g. Higher stem weight was re-
corded in CG Amaranthus-1 (11.49g) followed by 2012/
AMVAR-7 (10.13 g), Arka Saguna (9.34 g) and lowest
stem weight was found in 2012/AMVAR-1 (7.38 g) fol-
lowed by 2012/AMVAR-6 (8.13g), 2012/AMVAR-4
(8.14g).

The stem gir th ranged from 1.47 cm (2012/
AMVAR-2) to 2.39 cm (CG Amaranthus-1) with an
overall mean of 1.66 cm. Higher stem girth was re-
corded in CG Amaranthus-1 (2.39 cm) followed by
Arun (1.86 cm), 2012/AMVAR-4 (1.69 cm) and lowest
stem girth was found in 2012/AMVAR-2 (1.47 cm) fol-
lowed by 2012/AMVAR-3 (1.54 cm), 2012/AMVAR-5
(1.49 cm).

The internodal length ranged from 1.36 cm (2012/
AMVAR-1) to 2.51 cm (Arka Saguna) with an overall
mean of 1.78 cm. Higher intermodal length was re-
corded in Arka Saguna (2.51 cm) followed by 2012/
AMVAR-4 (2.21 cm), 2012/AMVAR-6 (1.84 cm) and
lowest intermodal length was found in 2012/AMVAR-1

Table-1 : Analysis of variance for leaf yield and its component characters in Amaranthus.

S.No. Character (df) Mean sums of square
Replication Treatment Error
3 9 27

1 Plant height (cm) 5.674 5.862* 2.381
2 Plant weight (gm) 46.667 133.489* 53.148
3 Number of leafs/plant 0.899 24.774** 1.795
4 Leaf length (cm) 0.454 6.588** 0.802
5 Leaf width (cm) 0.753 1.172* 0.514
6 Leaf weight (gm) 0.008 1.756** 0.015
7 Stem weight (gm) 0.137 5.808** 0.223
8 Stem girth (cm) 0.036 0.320** 0.025
9 Internodal length (cm) 0.018 0.492** 0.060
10 Petiole length (cm) 0.061 0.874** 0.107
11 Panicle length (cm) 0.975 8.920** 2.578
12 Number of cutting 0.467 1.789** 0.522
13 1000 seed weight (gm) 0.005 0.006** 0.002
14 Seed yield (gm/ plant) 3.811 4.776** 1.428
15 Crop duration 6.958 170.081* 70.236
16 Leaf yield (kg/plot) 92.737 22.131** 6.468

*: Significant at 5%, **: Significant at 1%



ISHWAR SINGH DIWAN et  al. 9

Ta
bl

e-
2 

: M
ea

n 
Pe

rf
or

m
an

ce
 fo

r l
ea

f y
ie

ld
 a

nd
 it

s c
om

po
ne

nt
s i

n 
A

m
ar

an
th

us

C
ha

ra
ct

er
s

G
en

ot
yp

es
Pl

an
t

Pl
an

t
N

o.
 o

f
Le

af
Le

af
Le

af
St

em
St

em
In

te
rn

od
-P

et
io

le
Pa

ni
cl

e
N

o.
 o

f
10

00
Se

ed
C

ro
p

Le
af

he
ig

ht
w

ei
gh

t
le

av
es

le
ng

th
w

id
th

w
ei

gh
t

w
ei

gh
t

gi
rth

al
 le

ng
th

le
ng

th
le

ng
th

cu
tti

ng
se

ed
 w

t.
yi

el
d

du
ra

tio
n

yi
el

d
(c

m
)

(g
m

)
/p

la
nt

(c
m

)
(c

m
)

(g
m

)
(g

m
)

(c
m

)
(c

m
)

(c
m

)
(c

m
)

(g
m

)
(g

/p
la

nt
)

(D
ay

s)
(k

g/
pl

ot
)

20
12

/A
M

VA
R

-1
10

.4
9

52
.5

0
20

.5
2

4.
83

3.
45

1.
66

7.
38

1.
54

1.
36

2.
50

14
.1

7
4.

25
0.

77
11

.5
4

12
0.

50
14

.6
7

20
12

/A
M

VA
R

-2
8.

39
62

.5
0

18
.8

7
5.

75
4.

38
1.

27
8.

50
1.

47
1.

39
3.

39
13

.9
5

4.
25

0.
80

8.
52

11
8.

50
13

.6
1

20
12

/A
M

VA
R

-3
9.

61
65

.2
5

18
.6

1
5.

33
4.

05
1.

39
8.

27
1.

54
1.

58
2.

68
12

.9
4

4.
25

0.
82

10
.8

3
12

1.
50

14
.6

9

20
12

/A
M

VA
R

-4
9.

77
62

.5
0

19
.9

8
6.

15
4.

50
1.

48
8.

14
1.

69
2.

21
3.

70
14

.0
8

4.
00

0.
74

11
.0

2
12

2.
50

17
.8

3

20
12

/A
M

VA
R

-5
9.

06
70

.0
0

23
.7

9
5.

57
3.

82
1.

67
8.

33
1.

49
1.

72
3.

43
12

.7
1

4.
00

0.
73

9.
44

10
0.

25
15

.8
4

20
12

/A
M

VA
R

-6
10

.3
9

56
.7

5
18

.5
6

5.
37

4.
24

1.
42

8.
13

1.
49

1.
84

3.
47

11
.6

3
4.

00
0.

85
10

.9
8

11
9.

25
13

.5
6

20
12

/A
M

VA
R

-7
11

.9
7

70
.5

0
20

.6
7

5.
35

4.
04

1.
48

10
.1

3
1.

57
1.

67
2.

71
13

.7
7

3.
75

0.
83

9.
91

12
0.

50
17

.4
1

A
rk

a 
sa

gu
na

9.
17

64
.7

5
19

.8
3

7.
78

5.
00

2.
82

9.
34

1.
55

2.
51

3.
38

12
.1

9
5.

50
0.

78
9.

35
12

1.
00

13
.6

2

A
rr

un
9.

99
57

.0
0

21
.6

3
8.

98
4.

98
2.

84
8.

23
1.

86
1.

84
3.

59
14

.7
0

4.
25

0.
77

8.
89

11
6.

00
10

.1
3

C
G

 A
m

ar
an

th
us

-1
12

.1
5

60
.2

5
26

.3
6

6.
30

5.
06

2.
82

11
.4

9
2.

39
1.

72
2.

57
9.

75
5.

75
0.

81
11

.3
7

11
4.

75
17

.3
6

M
ea

n 
(x

)
10

.1
0

62
.2

0
20

.8
8

6.
14

4.
35

1.
88

8.
79

1.
66

1.
78

3.
14

12
.9

9
4.

40
0.

79
10

.1
8

11
7.

48
14

.8
7

SE
m

±
0.

77
1

3.
64

5
0.

67
0

0.
44

8
0.

35
9

0.
06

2
0.

23
6

0.
07

9
0.

12
2

0.
16

4
0.

80
3

0.
36

1
0.

02
1

0.
59

7
4.

19
0

9.
92

7

C
D

 (
p=

0.
05

)
2.

23
86

10
.5

77
2

1.
94

40
1.

29
94

1.
04

06
0.

17
97

0.
68

56
0.

22
8

0.
35

42
0.

47
47

2.
32

96
1.

04
85

0.
05

99
1.

73
37

12
.1

59
2

3.
69

C
V

 (%
)

15
.2

8
11

.7
21

6.
41

7
14

.5
89

16
.4

85
6.

57
6

5.
37

3
9.

47
6

13
.7

02
10

.4
21

12
.3

63
16

.4
24

5.
23

5
11

.7
35

7.
13

4
17

.1
04



10 BIOVED

(1.36 cm) followed by 2012/AMVAR-3 (1.58 cm),
2012/AMVAR-2 (1.39 cm).

The petiole length ranged from 2.50 cm (2012/
AMVAR-1) to 3.70 cm (2012/AMVAR-4) with an over-
all mean of 3.14 cm. Higher petiole length was re-
corded in 2012/AMVAR-4 (3.70 cm) followed by Arun
(3.59 cm), 2012/AMVAR-7 (3.47 cm) and lowest peti-
ole length was found in 2012/AMVAR-1 (2.50 cm) fol-
lowed by 2012/AMVAR-3 (2.68 cm), CG Amaranthus-1
(2.57 cm).

The panicle length ranged from 9.75 cm (CG
Amaranthus-1) to 14.17 cm (2012/AMVAR-1) with an
overall mean of 12.99 cm. Higher panicle length was
recorded in 2012/AMVAR-1 (14.17 cm) followed by
Arun (14.70 cm), 2012/AMVAR-4 (14.08 cm) and low-
est panicle length was found in CG Amaranthus-1 (9.75
cm) followed by 2012/AMVAR-6 (11.36 cm), Arka
Saguna (12.39 cm).

The number of cutting ranged from 3.75 (2012/
AMVAR-7) to 5.75 (CG Amaranthus-1) with an overall
mean of 4.40. Higher number of cutting was recorded
in CG Amaranthus-1 (5.75) followed by Arka Saguna
(5.50), 2012/AMVAR-1 (4.25) and lowest number of
cutting was found in 2012/AMVAR-7 (3.75) followed
by 2012/AMVAR-1 (4.25), 2012/AMVAR-4 (4.00).

The 1000 seed weight ranged from 0.73g (2012/
AMVAR-5) to 0.85g (2012/AMVAR-6) with an overall
mean of 0.79 g. Higher 1000 seed weight was recorded
in 2012/AMVAR-6 (0.85 g) followed by 2012/AMVAR-
7 (0.83 g), 2012/AMVAR-3 (0.82 g) and lowest 1000
seed weight was found in 2012/AMVAR-5 (0.73 g) fol-
lowed by 2012/AMVAR-1 (0.77 g), 2012/AMVAR-4
(0.74).

The seed yield per plant ranged from 8.52 g (2012/
AMVAR-2) to 11.54g (2012/AMVAR-1) with an over-
all mean of 10.18 g. Higher seed yield per plant was re-
corded in 2012/AMVAR-2 (11.54 g) followed by CG

Amaranthus-1 (11.37 g), 2012/AMVAR-3 (0.82 g) and
lowest seed yield per plant was found in 2012/AMVAR-
2 (8.52 g) followed by 2012/AMVAR-5 (9.44 g), Arun
(8.89 g).

The crop duration ranged from 100.25 days (2012/
AMVAR-5) to 122.50 days (2012/AMVAR-4) with an
overall mean of 117.48. Higher crop duration was re-
corded in 2012/AMVAR-4 (122.50 days) followed by
2012/AMVAR-3 (121.50 days), 2012/AMVAR-1
(120.50 days) and lowest crop duration was found in
2012/AMVAR-5 (100.25 days) followed by Arun
(166.00 days), CG Amaranthus-1 (114.75).

The leaf yield ranged from 10.13 kg/plot (Arun) to
17.83 kg/plot (2012/AMVAR-4) with an overall mean
of 14.87 kg/plot. Higher leaf yield was recorded in
2012/AMVAR-4 (17.83 kg) followed by 2012/AMVAR-
7 (17.41 kg), CG Amaranthus-1 (17.36 kg) and lowest
leaf yield was found in Arun (10.13 kg) followed by
Arka Saguna (13.61 kg), 2012/AMVAR-2 (13.61 kg).

The mean performance for leaf yield kg per plot of
2012/AMVAR-4 was superior among all the genotype
and the analysis of variance showed that considerable
variability existed among the genotypes for most of the
traits showing possibilities of further genetic improve-
ment in amaranthus.
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