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Abstract

To study the performance of fodder rice bean as
influenced by dates of sowing and spacing, the field trial
was conducted during kharif season of 2012, 2013 and
2014, based on a factorial randomized block design with
three replications, under rainfed condition at
experimental research farm, Andro, Central Agricultural
University, Imphal. The treatments comprised
combination of three dates of sowing (26" May, 4™ June
and 14" June) three-row spacing (25 cm, 35cm and 45
cm). Significantly higher green fodder yield and plant
height (302.6 g/ha and 163.9 cm, respectively) were
recorded in rice bean sown in 26" May as compared to
4" June and 14" June sowing. Higher quality and growth
parameters at harvest viz., crude protein content
(11.67%), crude protein yield (7.51g/ha) and dry matter
yield (64.2 g/ha) were also recorded in 26" May sowing
but found insignificant. Significantly higher growth and
yield attributes (green fodder yield of 251.4 g/ha) were
recorded in row spacing of 35 cm. The proximate qualities
of fodder rice bean were not influenced significantly by
the row spacing. May 26" sowing with 35 cm row spacing
had higher green fodder yield (323.5 q /ha) and showed
significantly higher interaction in fodder rice bean.
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India is a house to 15% of world cattle population and
16% of human population, those needs to be sustained
and progressed on 2% of world geographical areas.
Throughout the last decade, the dairy industry in the
country has experienced impressive growth and now
India is the largest producer of milk. But the estimated
green fodder and dry fodder availability are 664.73 and
355.93 million tonnes, respectively (Anonymous, 2017),
which are much lower than the requirements. Owing to
this feed/fodder shortages which lean to be even more
severe during natural calamities, efforts to boost livestock
productivity also suffers. In view of the priority for food
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grains, oilseeds and pulses, there is a little scope for
increasing the area under fodder cultivation. Therefore,
augment in the productivity of available forage resources
per unit of land area and time was necessitated. Rice
bean [Vigna umbellate (Thumb)] is a multipurpose
legume, sometimes considered as neglected and
underutilised. It is a locally important contributor to human
nutrition in parts of India and Southeast Asia (Joshi et al.,
2008). In different countries, it is esteemed for its varied
uses as food, green manure, nitrogen fixing crop (through
root nodules) etc. As a forage crop, it is drought/shade
tolerant, quick growing, high yielding with substantially
quality rich biomass production, grows well with
associated crops. For fodder production, it is mainly
grown as mixed/ inter crop with cereals. Nevertheless, in
forage legumes, quality seed production and its
availability are lacking. Rice bean in North East part of
India, especially in Manipur, is one of the important kharif
forage legumes. However, the cultivation package
accessible for its better production (green fodder) is
nearly lacking. Keeping this locale in view, the present
study was conducted to determine the optimum time/
date of sowing and spacing for higher quality green fodder
production in rice bean.

The field experiment was conducted at experimental
research farm, Andro, Central Agricultural University,
Imphal, Manipur under rainfed conditions during kharif
season of 2012, 2013 and 2014 based on a factorial
randomized block design with three replications. The soil
at experimental site was clayey in texture (80.3%) and
medium in organic carbon (0.75%), nitrogen (285.38 kg/
ha), phosphorous (20.67 kg/ha) and potassium (188.16
kg/ha) contents. The soil was also acidic in reaction.
Nine treatment combinations consisting of three dates
of sowing (D,: 26" May, D,: 4™ June and D,: 14" June)
and three-row spacing (S,: 25 cm, S,: 35¢cm and S;: 45
cm) were undertaken. With profuse branching, broad
leaves and leafier, plant grows to a height of 163.94 cm.
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Plants were also bushy and compact. With maturity range
of 110 days from seed to 50% flowering, it was considered
under category of medium maturity group. The data
obtained by various observations were subjected to
Fisher's method of analysis of variance following Gomez
and Gomez (1984).

Time of sowing significantly influenced growth and yield
of fodder rice bean, and delayed sowing reduced the
yield of green fodder and plant height. Compared to 4%
June and 14" June sowing, 26" May sowing produced
significantly higher green fodder yield (302.63 g /ha ).
Even sowing on 4" June had significant higher fodder
yield over 14" June. Sowing on 26™ May produced 36 and
70% higher green fodder yield compared to 4™ June and
14™ June sowing, respectively. The plant height was also
significantly higher on 26" May sowing (163.94 cm).
Similarly 4™ June sowing had significant higher plant
height over 14" June. Ravinder and Singh (1998) in
mungbean, Yadav (2003) in cowpea, Sharma (2007) in
barley and Sharma et al (2017) in oat, also observed
similar results of higher yield in early sowing compared
to late sowing. Mainly due to significant improvement in
growth attributes, there was increase in green fodder
yield with early sowing compared to late sowing of 4"
and 14" June. Higher quality attributes at harvest viz., dry
matter accumulation (64.22 g/ha), crude protein yield
(7.51 g/ha) and crude protein content (11.67%) were also
recorded in 26" May sowing but found insignificant (Table
1 & 2). These findings were in agreement with the earlier
findings of Sreelatha et al. (1997) in french bean.

Compared to wider row spacing of 45 cm, the closer row
spacing of 35 cm produced significantly higher green
(251.40 g/ha) and dry fodder (51.35 g/ha ) yields, which
was 18 and 8% higher compared to 45 and 25 cm row
spacing, respectively (Table 1). This was due to
significantly higher performance of all the growth and
yield attributes and these findings were in conformity with
the earlier findings in field bean (Mc Ewen, 1973), french
bean (Dwivedi et al., 1994; Singh and Tripathi, 1994) and
cowpea (Angne et al., 1993; Arora et al., 1971; Yadav,
2003). Significantly higher plant height (137.95 cm, Table
2) was recorded in 25 cm row spacing. Katung (2003)
also reported that plant height was increased with
increasing plant population. Decrease in inter-row
spacing increased plant density, which probably
increased competition for crop growth resources. These
findings were in conformity with the results of Arora et al.
(1971) for plant height in cowpea and Mc Ewen (1973) in
field bean. However, row spacing did not significantly
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Table 1. Effect of sowing date and spacing on productivity and quality of fodder rice bean

Dry matter yield (g/ha) Crude protein yield (q/ha)

Green fodder yield (q/ha)

Sub-class

Treatment

2014 Pooled

8.62
5.44
3.92
0.29

2013 2014 Pooled 2012 2013 2014 Pooled 2012 2013
302.63 64.22

312.74

2012

7.51
5.39
3.98
0.30

7.21
5.16
3.46
0.84
2.53
4.92
5.76
5.16
0.84
2.53

6.71
5.56
4.55
0.26
0.77
4.89
6.23
5.70
0.26
0.77

56.40 63.77 71.15

315.37

279.78

26" May
4% June

Sowing date

201.21  225.89 223.37 49.64 4277  48.79 47.06

243.00

170.04 117.04 178.29 40.89 32.56 34.66 36.04

187.78

14% June

1.05

1.10
3.30
52.98

52.61

2.26
6.79
50.04

45.11

2.60

2.38
7.12

239.11

2.38
713

248.59

3.19

9.
233.06

7.57
22.69

235.67

SEm+
CD at 5%

NS
5.43
6.00
5.45
0.30
0.90

NS
6.48
6.02
5.48
0.29
0.86

NS
48.27

NS
41.78
55.00

58

25

Spacing (cm)

51.35
47.70

230.59 240.15 251.40

283.45

220.33 22955 213.78 50.15 43.95 49.00

191.44

45

1.05
3.14

1.10

3.30

2.26
6.79

2.60
7.80

2.38
7.12

2.38
713

3.19
9.

7.57
22.69

SEm+
CD at 5%

58

Interaction: DxS

SEm+

4.11 4.51 3.65 1.91 1.81 0.45 1.46 0.49 0.52
13.52 5.72 1.33

12.33

412
12.35

5.53
16.59

13.11

CD at 5%

NS

NS

NS

NS

NS

NS




Table 2. Effect of sowing date and spacing on growth and quality of fodder rice bean

Crude protein (%) Leaf stem ratio

Plant height (cm)

Sub-class

Treatment

Pooled 2012 2013 2014 Pooled

2014 Pooled 2012 2013 2014

162.93

2013
185.11

2012

0.59
0.74
0.77
0.03
0.08
0.65
0.76
0.68
0.03
0.08

0.71
0.92
0.84
0.03
0.09
0.74
0.94
0.80
0.03
0.09

0.48
0.70
0.70
0.05
0.15
0.55
0.69
0.64
0.05
0.15

0.56
0.60
0.75
0.04
0.12
0.66
0.65
0.61
0.04

11.67
11.42
11.08

0.57

12..05
11.15

11.32

11.05
11.84
10.75

11.90
11.27
11.17

0.31

163.94

143.78

26" May
4% June

Sowing date

128.49 119.96 110.15

82.00

11549 112.74 96.67

61.78

14% June

0.40

1.56

1.61

4.84
137.95

219
6.57
144.44

1.31

3.92
156.31

5.45
16.33

113.11

SEm+
CD at 5%

NS
11.25
11.68
11.24

0.57

NS
12.00
11.39

11.14

NS
10.05
12.23
11.36

NS
11.71
11.40
11.22

0.31

25
35

Spacing (cm)

137.89 130.00 122.37

99.22

134.89 121.18 110.43

75.22

45

Quality rice bean fodder production

1.31 219 1.61 1.56 0.40
6.57 4.84

3.92

5.45
16.33

SEm+
CD at 5%

NS

NS

NS

NS

NS

Interaction: DxS

SEm+

3.79 2.79 0.53 2.71 0.69 0.98 0.07 0.09 0.05 0.04
8.

11.37

2.27
6.79

9.43
28.28

CD at 5%

NS

NS

NS

NS

NS

NS

NS

NS
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influence the content and yield of quality parameters like
crude protein content and crude protein yield, which
ranged from 11.24 to 11.68% and 5.43 to 6 g/ha,
respectively.

There were significant interactions of inter-row spacing
and plant density on fodder rice bean agronomic
parameters. Pool data showed that green fodder yield
was significantly higher, when rice bean was sown on
26" May with an inter row spacing of 35cm (Table 3). The
lowest values were observed when rice bean was sown
on 14" June with an inter row spacing of 45cm,
respectively. Early sown crop showed better growth habits
and yields, so highest green fodder yield was obtained
when crop was sown on 26" May with a closer spacing
of 35 cm.

Mean of three years data indicated that when rice bean
was sown on 26™ May recorded higher net monetary
return of Rs. 30002/ha. Amongst the spacing, 35 cm
recorded higher net monetary return (22317 Rs/ha, Table
3). The higher net monetary return was probably due to
higher green forage yields. This was in conformity with
the earlier findings in fodder oat (Shekara and
Lohithaswa, 2012).

It was concluded that 26" May sowing with an inter row
spacing of 35 cm had significantly higher green fodder
yield (323.51 g/ ha) with maximum net profit (Rs. 30002/
ha) over rest of treatments. It is therefore, recommended
that sowing may be done on 26" May with spacing of 35
cm for better green fodder yield during kharif season at
Imphal and other NEH regions of India.
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Table 3. Effect of sowing date and spacing on growth and quality of fodder rice bean

Treatment Pooled green fodder yield (g/ha) Pooled net return (Rs./ha)
S, S, S, Mean S, S, S, Mean
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Date of Spacing Date of Date of Spacing Date of
sowing sowing sowing sowing
X spacing X spacing
SEm+ 2.38 2.38 4.1 356 356 617
CD at 5% 7.12 712 12.33 1068 1068 1850
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