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The present investigations were conducted during the year 2017-18 and 2018-
19 at Vegetable Research Farm, Department of VVegetable Science, College of
Horticulture and Forestry, CAU, Pasighat, Arunachal Pradesh. The layout used
in the experiments is Randomised Block Design with three replications and
comprised of 14 treatments. Application of organic manures along with
biofertilizers and wood ash increased the growth and yield of edible podded
pea. The outcome uncovered that the application of vermi bonemeal @ 5t/ha,
rhizobium, PSB and wood ash @ 0.5t/ha demonstrated significantly higher
plant height, root length, fresh and dry shoot and root weight, no. of
pods/plant, pod length, pod weight/plant and pod yield/ha. The minimum days
taken to 50% flowering and fruiting as well node at which first flowering was
recorded with vermi bonemeal @ 5t/ha, rhizobium, PSB and wood ash @
0.5t/ha. The present investigation revealed that edible podded pea var. Arka
Apoorva can be grown in Pasighat condition with the consolidated utilisation
of vermi bonemeal with rhizobium, phosphate solubilising bacteria and wood
ash for growth and higher yield.

Introduction

Pea is an important cool season vegetable crop
belonging to the family fabaceae, originated in
the near East and Mediterranean regions. In
India, pea is commonly grown as a winter
vegetable in the plains and as a summer
vegetable in hills. As per available statistic, in

India, the region under pea is 5,46,000 hectare
with a production of 54,52,000 MT and
productivity is 10t/ha (Anon., 2017b). Garden
pea is classified into three viz., Garden pea or
shell peas (Pisum sativum L. var. hortense),
Snow pea or Chinese pea (Pisum sativum var.
saccharatum) and Snap pea or Sugar snap pea
(Pisum sativum var. macrocarpon) (Myers et
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al., 2001). Both the snow pea and snap pea is
edible podded pea where the whole pods are
consumed. Garden peas are used as vegetable
in the form of cooked, soup, canned, frozen or
dehydrated. Tender shoots are nipped and
used in salad preparation along with other
vegetables which is very famous in NEH
region particularly in Manipur. Pea is a very
important off-season cash crop besides having
ecological advantage due to fixation of
atmospheric nitrogen through root nodules.
Garden pea contains 7.2 g protein, 0.1 g fats,
0.8 g minerals, 15.8 g carbohydrates, 20 mg
calcium, 34 mg magnesium, 139 mg
phosphorus, 0.23 mg copper, 95 mg sulphur,
1.5 mg iron, 0.01 mg riboflavin, 0.8 mg
nicotinic acid and 9.0 mg vitamin C per 100 g
of edible portion (Sepehya et al., 2015).

In general, shelling percentage of pea is about
50 to 60% in which the fresh seeds are used as
vegetable and remaining 40 to 50% are
discarded in the form of fibrous pod wall. To
overcome the wastage, a new whole edible
podded garden pea variety Arka Apoorva has
been developed at 1IHR, ICAR, Bangaluru as
a choice vegetable which is grouped under
var. macrocarpon. In India, the area and
production of Arka Apoorva is 0.35 m ha and
2.91 MT with a productivity of 8.31 t/ha. It is
rich in protein (7.2%), vitamin, and minerals.
It is moderately resistant to rust and powdery
mildew. The pods are harvested when the
seeds just begin to mature and the pods are
still tender as well as at full maturity stage.
The pods are 8-9cm long and 2cm breadth,
succulent with crisp texture. Immature seeds
are bold, dark green, smooth and sweet. It is
processed, eaten raw as a salad or cooked. The
crop duration of this variety is 90-100 days
and vyield potential is about 11 t/ha (Anon.,
2017a).

As a short duration vegetable crop, pea
requires a good amount of nutrients to provide
better growth and yield. Nitrogen is important

for chlorophyll, protein and enzyme synthesis.
Phosphorus is essential for root growth,
energy storage and nodulation. Potassium is
used for enzyme activity and enhancing the
translocation of assimilates and protein
synthesis (Zaghlou et al., 2015)

Being a leguminous crop it improves the soil
fertility by biological nitrogen fixation in
association  with  symbiotic  rhizobium
prevalent in their root nodules and also leaves
residual nitrogen of about 50-60kg/ha (Negi et
al., 2006).

The use of synthetic inputs like chemical
fertilizers in order to increase food production
and productivity decreases soil fertility, soil
microbiological activity, nutrient content of
crops and leaves toxic residue leads to
devastating impact on human, animal and soil
health in a long run. The commercial
application of organic manures with
biofertilizers improved the yield, quality of
pea, enhance the fertilizer use efficiency,
nutrient cycling and microbiological activity
(Sangma et al., 2018). The incorporation like
vermicompost, FYM, and poultry manures
increases the macronutrients and micro
improves the soil aggregates, soil structure,
aeration, pH and soil water holding capacity
(Alabadan et al., 2009). It is operational in
improving the soil organic carbon, nitrogen,
phosphorus and potassium status. Bio-
fertilizers are living micro-organisms that
fixes atmospheric nitrogen and improves the
uptake of phosphorus and other primary
nutrients (Bhattacharjee et al., 2014).

Seeds when inoculated with rhizobium and
Phosphate  Solubilising  Bacteria (PSB)
obtained more pod yield as compared to the
un-inoculated (Vaisya et al., 1983). Most of
the North Eastern soil are acidic in nature and
has low phosphorus content. Seeds inoculated
with PSB increases the yield potential (Tilak
and Annapurna, 1993). Hence, use of bio-
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fertilizers and organic manures is eco-friendly
with high export demand and income
generation of vegetable crops. Keeping in
view the above certainty, the present
investigation was undertaken.

Materials and Methods

The present investigations were carried out for
two seasons during October to February,
2017-18 and 2018-19 at the Vegetable
Research Farm, Department of Vegetable
Science, College of Horticulture and Forestry,
Central Agricultural  University, Pasighat,
Arunachal Pradesh. The geographical location
of the research farm is situated at 28°06 N
latitude and 95°32°E longitude at an altitude of
153 m above mean sea level. The soil type is
sandy loam with pH 5.2, organic carbon 1.2%,
available nitrogen 350.33 kg/ha, available
phosphorus 23.50 kg/ha and available
potassium 130.40 kg/ha.

The experiments were carried out in
Randomised Block Design replicated thrice
with 14 treatments under sandy loam
condition. The treatment details were T;
(FYM @ 10 t/ha + Rhizobium + PSB), T,(PM
@ 5 t/ha + Rhizobium + PSB), T; (VBM @ 5
t/ha + Rhizobium + PSB), T, (VC @ 5 t/ha +
Rhizobium + PSB), Ts(FYM @ 10 t/ha +
Rhizobium + PSB + Wood ash @ 0.5 t/ha), Te
(PM @ 5 t/ha + Rhizobium + PSB + Wood ash
@ 0.5 t/ha),T; (VBM @ 5t/ha + Rhizobium +
PSB + Wood ash @ 0.5 t/ha), Ts (VC @ 5 t/ha
+ Rhizobium + PSB + Wood ash @ 0.5
t/ha),To (FYM @ 10 t/ha,T1o (PM @ 5 t/ha),
T (VBM @ 5 t/ha), T, (VC @ 5 t/ha), Tia
(Wood ash @ 0.5 t/ha), T14 (Control).

Organic manures such as well decomposed
Farm Yard Manure (FYM) @ 10t/ha, Poultry
Manure (PM) @ 5t/ha, Vermi bonemeal
(VBM) @ 5t/ha, Vermicompost (VC) @ 5t/ha
and Wood ash @ 0.5t/ha were applied and
incorporated according to the treatments in

respective plots 20 days before sowing of
seeds. Seeds were inoculated with
biofertilizers such as PSB and rhizobium
(Rhizobium legumninosarum) and dried in
shade for few hours followed by sowing.
Biofertilizers at the rate of 20g/kg seeds were
mixed well with sugar solution to moisten and
adhered to the seeds. The seed of edible
podded pea var. Arka Apoorva at the rate of
50 kg/ha was sown 3 cm depth maintaining a
spacing of 60 x 10 cm. Cultural operations
like weeding, earthing up and irrigation are
followed in all the treatments.

Results and Discussion

The growth characters like plant height, root
length, fresh and dry weight of shoot, fresh
and dry weight of root are maximum with the
application of vermi bonemeal along with
biofertilizers and wood ash (T7. The
combination of organic manures like vermi
bonemeal along with biofertilizers and wood
ash decreases the number of nodes at which
first flower appear was also reported with T
(Table 1 and 2). This was closely followed by
incorporation of vermicompost along with
biofertilizers and wood ash (Tg). It may be
attributed due to adequate availability of micro
and macro nutrients from the organic sources
which improve the growth characters of the
garden pea. Organic manures, biofertilizers
and wood ash are a good source of growth
promoting hormones, enzymes, N, P, K, Ca
and Mg which resulted in increased plant
growth. It also improves the soil health, root
penetration, increases microbial activity, water
holding capacity, good drainage facilities and
enhances nutrient status. The benefit of
adequate supply of plant nutrients from
organic sources and their influences on plant
height was reported earlier by Gupta et al.,
(2017) and Mishra et al., (2014) in pea. The
present findings are also in line with the
earlier work reported by Bajracharya and Rai
(2000) in chickpea.
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Table.1 Effect of organic manures and biofertilizers on plant height, no. of nodes at which first flower appear, fresh and dry weight of
root of edible podded pea

| Treatme Plant height (cm) No. of nodes at which Root fresh weight (g) Root dry weight (g)
nt first flower appear 2018-
19

- 2017- | 2018- | Pooled | 2017- | 2018- Poole 2017- | 2018- | Pooled| 2017- | 2018-19 | Pooled | 2017-18| 2018-19 | Pooled | 2017-18| 2018-19| Pooled
18 19 18 19 18 19 18

1097 1130 1114 2300 2460 2380 5483 6750 4% 4%

—m

| | |

T S P G el o 2 e ] s e 7 ey e e s
| 107 |

CDg 05 NS NS NS | 250 @ 370 | 216 262 | 296 | 190 058 0.64 0.42 0.20 0.26 0.16 0.02 0.04 0.02
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Table.2 Effect of organic manures and biofertilizers on root length (cm), fresh and dry weight of shoot of edible podded pea

Treatment| Root length at 30 DAS | Root length at 60 DAS | Root length at 90 DAS | Shoot fresh weight (g) Shoot dry weight (g)
2017-18 2018-19 Pooled 2017-18 2018-19 2017-18 2018-19 2017-18 Pooled 2017-18 2018-19 Pooled 2017-18 2018-19 Pooled

T1 9.34 10.00 | 9.67 17.22 | 18.00 A 1761 | 27.46 A 2833 | 27.89 | 61.25  61.55  61.40 | 3.80 3.82 3.81
T2 9.86 10.60 10.23 17.70 18.83 1827 28.02 2899 2851 6851 73.00 70.76  3.85 4.02 3.94
T3 10.30 | 11.00 | 10.65 | 19.25 | 19.72 | 1949 | 32.02 A 32.07 K 32.04 | 80.20 | 79.96 ' 80.08 | 4.10 4.08 4.08
T4 10.03 10.70 10.37 19.04 1969 19.36 30.11 30.90 30.51 77.14 7485 76.00 397 398  3.97
T5 9.99 | 10.30 | 10.15 | 17.28 & 18.03 | 17.66 K 28.00 | 28.99 | 28.49 & 6397 6368  63.83 | 3.89 | 390 | 3.90
T6 10.27 10.80 1054 1957 2033 1995 31.30 3153 3142 77833 7632 7733 4.01 4.09 4.05
T7 10.37 | 11.30 | 10.84 | 19.83 | 20.58 | 20.20 | 32,57 4 33.00 @ 32.78 | 8296 & 86.66 @ 84.81 | 4.22 4.30 4.26
T8 10.00 10.40 10.20 19.61 20.52 20.07 3158 3250 32.04 7893 84.10 8152 4.06 4.16 4.11
T9 8.11 8.80 8.46 14.00 | 1492 | 1447 | 2221 | 2254 | 2238 | 47.30 @ 50.04 @ 48.67 | 3.01 3.28 3.14
T10 9.07 9.70 gsid 1442 15.07 1476 26.12 2700 2656 49.99 5066 50.33 3.11 3.20 3.15
T11 8.63 9.10 8.87 1432 | 1434 | 1433 | 2401 2558 | 2479 | 50.48 & 5141 @ 50.95 | 2091 3.39 3.15
T12 8.51 8.80 8.66 1430 1453 1442 2270 2400 2335 50.72 54.10 5241 322 3.32 3.27
T13 7.74 8.40 8.07 11.23 | 12.27 | 11.75 | 18.30 | 20.00 | 19.15 | 42.34 @ 44.00 @ 43.17 | 3.08 3.10 3.09
T14 6.41 7.10 6.76 10.22 10.20 1021 17.00 16.50 16.75 38.00 37.11 3756 2.19 2.50 2.35
SEd+ 1.27 1.18 0.79 0.34 0.62 0.36 0.64 0.61 0.43 2.45 1.79 1.51 0.10 0.12 0.08
CDo.os NS NS NS 070 128 071 132 125 087 507 372 304 020 026 0.16
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Table.3 Effect of organic manures and biofertilizers on Days to 50% flowering, fruiting, number of pods/plant and number of
seeds/plant of edible podded pea

Treatment

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13
T14
SEd+
CDo.s

Days to 50% flowering

2017-18 2018-19

50.33
50.67
48.00
48.07
49.33
52.33
46.00
46.33
54.00
55.67
53.67
52.33
55.67
56.00
0.92
191

49.62
50.31
47.79
47.75
47.94
50.33
43.80
45.66
52.88
53.96
52.32
50.16
53.89
55.56
0.99
2.04

Pooled
49.98
50.49
47.90
47.91
48.64
51.33
44.90
46.00
53.44
54.82
53.00
51.25
54.78
55.78

0.72
1.44
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Days to 50% fruiting

2017-18 2018-19

70.33
69.67
67.70
68.91
69.33
72.23
65.50
66.22
74.17
75.66
73.56
73.89
75.69
79.00
1.30
2.68

69.55
70.23
67.49
67.75
67.94
70.34
64.00
66.00
72.77
73.96
72.32
70.15
74.20
80.33
1.40
2.98

Pooled
69.94
69.95
67.60
68.33
68.64
71.29
64.75
66.11
73.47
74.81
72.94
72.02
74.95
79.67
0.067

1.94
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Number of pods/plant

2017-18 2018-19

11.16
11.00
12.00
12.00
11.80
11.13
13.20
12.73
10.03
10.00
10.90
10.60
8.70

8.00

0.24

0.49

12.26
12.27
13.71
13.57
13.06
12.61
15.17
14.30
11.26
10.83
11.73
11.30
8.93

7.90

0.32

0.66

Pooled
11.71
11.64
12.86
12.78
12.43
11.87
14.18
13.52
10.65
10.42
11.32
10.95

8.82
7.95
0.20
0.40

Number of seeds/plant

2017-18 2018-19

6.10
6.00
6.40
6.27
6.20
6.20
6.54
6.30
5.96
5.80
6.00
6.00
5.90
5.60
0.24
0.12

6.10
6.10
6.40
6.30
6.20
6.30
6.66
6.50
6.00
6.00
6.00
6.00
5.90
5.50
0.30
0.10

Pooled
6.10
6.05
6.40
6.29
6.20
6.25
6.60
6.40
5.98
5.90
6.00
6.00
5.90
5.55
0.19
0.09



Table.4 Effect of organic manures and biofertilizers on pod length, girth, pod weight and pod yield of edible podded pea

Treatment

T1
T2
T3
T4
TS5
T6
T7
T8
T9
T10
T11
T12
T13
T14
SEd+
CDo.0s

2017-18 2018-19 Pooled

8.30
8.27
8.41
8.40
8.39
8.30
8.70
8.59
8.02
7.99
8.13
8.19
8.11
7.50
0.17
0.36

Pod length (cm)

8.47
8.40
8.62
8.57
8.53
8.50
8.83
8.70
8.13
8.10
8.27
8.33
7.87
7.50
0.19
0.39

8.38
8.34
8.52
8.49
8.46
8.40
8.77
8.65
8.08
8.05
8.20
8.26
7.99
7.50
0.13
0.25

Int.J.Curr.Microbiol.App.Sci (2019) 8(8): 210-219

2017-18 2018-19 Pooled

4.17
4.05
4.22
4.10
4.40
4.20
4.60
4.30
3.92
3.87
4.00
3.98
3.83
3.77
NS
0.39

Pod girth (cm)

4.47
4.30
4.52
4.40
4.59
4.43
4.73
4.63
4.16
4.15
4.27
4.23
4.17
3.97
NS
0.28

4.32
4.18
4.37
4.25
4.49
4.32
4.67
4.47
4.04
4.01
4.13
411
4.00
3.87
NS
0.34
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Pod weight/plant (g)

2017-18 2018-19 Pooled

68.07
66.00
79.00
76.67
73.21
70.84
83.16
80.55
60.18
60.00
65.90
61.66
53.00
48.00
1.70
3.51

74.24
72.00
81.30
79.67
79.20
78.60
90.00
86.00
66.00
65.58
70.38
67.80
54.90
45.08
2.18
451

71.16
69.00
80.15
78.17
76.21
74.72
86.58
83.27
63.09
62.79
68.14
64.73
53.95
46.54
1.36
2.74

Pod yield/ha (q)

2017-18 2018-19

87.77
82.92
94.36
93.64
91.83
86.86
98.77
96.83
69.54
65.74
76.50
74.20
45.90
42.10
1.84
3.79

88.12
84.1
96.2

94.64

92.00

88.30

100.00

98.50

71.24

67.34

78.12

78.08

46.82

40.85
1.66
3.45

Pooled
87.95
83.51
95.28
94.14
91.92
87.58
99.39
97.67
70.39
66.54
77.31
76.14
46.36
41.48

1.22
2.45
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Kumar (2016) and Mishra et al., (2010)
reported that the increase supply of nutrients
induce more vegetative growth which
increases more fresh weight and dry matter
content of shoots in pea.

The yield and yield attributing parameters
like, number of pods/plant, number of
seeds/pod, pod length, pod girth, pod
weight/plant and pod vyield per hectare were
maximum with vermi bone meal along with
biofertilizers and wood ash (T;). The
minimum days to 50% flowering and 50%
fruiting was also reported in T; (Table 3 and
4). This may be due to the adequate supply of
both macro and micro nutrients from the
organic sources, biofertilizers and wood ash
in a slow rate which increases the metabolic
activities, balance C: N ratio and build-up of
carbohydrates. This leads to better vegetative
growth and manufacture of food materials
which are then translocated to the developing
fruit and ultimately led to increase the number
of pods per plant, number of seeds per pod,
length of pod, pod girth, weight of pods/plant
and pod yield/ha. The supply of nitrogen
promotes succulent vegetative growth as well
as reproductive phase. Gupta et al., (2017),
Kothyari et al., (2017) and Mishra et al.,
(2014) also reported the benefit of adequate
supply of nutrients on days to 50% flowering
and fruiting in pea.

The positive influence of the nutrients on
number of pods per plant is also reported by
Ajala et al., (2017) in jicama crop. Similar
results were recorded earlier by Lalilto et al.,
(2018), Ganie et al., (2009) and Susheela et
al., (2007). Gopinath and Mina (2011), and
Rather et al., (2010) also reported similar
result from their studies. The findings were
also reported by Lazarovits et al., (2000),
Valenzuela et al., (2000) and Salomonsson et
al., (1995 and 1994) that the yield of crops
were increased due to the application of bone
meal.
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Based on the findings from two years, it may
be concluded that combined application of
vermi bone meal at 5t/ha, biofertilizers and
wood ash at 0.5t/ha gave better growth and
yield of edible podded pea variety Arka
Apoorva under Pasighat condition.
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