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Abstract: Pea (Pisum sativirn L.) 1s an important cash crop and protein source for farmers in many parts of India
and other countries. Just about 80% of the nitrogen necessity of pea comes from nitrogen obsession by
Rhizobia, be relevant one-half pound of nitrogen per 1000 square foot area at seeding if the soil test shows the
N-NO3 level below 5 ppm. This will help ensure nitrogen deficiency does not occur before nitrogen fascination
occurs. Rhizobia immunization 1s muscularly recommended. It 1s used as foods tuff and the green unripe pods
are cooked or conserved as vegetable. Therefore, field experiment was conducted under the field conditions
at Institute of Medicinal and Aromatic Plants, Gairsain Campus, Uttarakhand University of Horticulture and
Forestry dunng the winter season on 2013-2014 to find out the optimum levels of fertilizer on growth and yield
attributes of vegetable pea, consisting two levels ofnitrogen (20 and 40), three levels of phosphorus
(30, 60 and 90) and three levels of potash (30, 60 and 90) along with control on vegetable pea in Randomized
Block Design with three replications. The seeds were sown at a distance of 30x10 cm in plot size of 3.0x2.5 m
n last week of November 2013. Full dose of phosphorus and potash and half dose of nitrogen were applied to
each plot at the time of sowing on November 25, 2013. Days taken to germination, munbers of nodules per plant,
fresh weight of nodules per plant, dry weight of nodules per plant, plant height (cm), days taken to first
flowering, days taken to pod setting, number of pods per plant, number of grains per pod, fresh weight of
100 grains and yield ha™ were significantly affected by the application of nitrogen phosphorus and potash.
It was worth noting that 20 kg N ha™, 90 kg P,O, ha™ and 60 kg K,C ha™' yielded good result in number of
grain per pod. Peas are highly nutritive and contain high content of digestible protein (7.2 g/100 g),

carbohydrate (15.8 g), vitamin-C (9 mg), phosphorus (139 mg) and minerals.
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INTRODUCTION

Pea (Pisum sativum L.) is an essential vegetable in
India. The crop 1s usually cultivated for its green pods
and it is one of the most important hilly vegetable cash
crops and grown as an off-season vegetable during
surmmer 1 high hills and in Rabi season in mid hills. Tt is
highly nutritive and 1s rich m protein. It 13 used as a
vegetable or in soup, canned frozen or dehydrate. Tt is
cooked as a vegetable along or with potatoes. Split grains
of pea are widely used for dal. Pea straw 1s anutritious
fodder. VL-Ageti Matar-7 (VL-7) developed at Almora
through advanced generation selection from the cross
Pant Uphar x Arkel. Plants are dwarf with dark green
foliage and white flowers. Pods are light green, attractive,
slightly mcurved towards suture at the distal end and
medium in size containing 6-7 seeds. Early season dwarf
variety is obtained in first picking in 90-95 days after
sowing, pods 8 cm long, light green, slightly curved,

seeds wrinkled, yield 23-25 t ha™ and very sweet with
high TSS (16.8%). Average vield 10 t ha™' with 42%
shelling, maturity time 120-125 days (seeding to first
picking) duning November sowing in mid hills. Maximum
cultivation of pea is in Uttar Pradesh. Tt occupies good
place among nutritious vegetables as being rich source of
protein, carbohydrates and vitamin A. Pea being a
leguminous crop has low mtrogen requirement. Higher
dose of nitrogen has adverse affect on nodulation and
nitrogen fixation (Choudhury, 1967). The crop gives good
response to phosphorus application. It favors nitrogen
fixation by mcreasing nodule formation. Phosphate
increases yield and quality of pea. An investigation was
carried out to observe consequence of optimum
levels of fertilizer on enlargement and yield of Pea
(Pisum sativum L.) 1s a cool season crop and performs
best at 10-18°C. The flower and young pods are badly
affected by frost. The germination of seeds takes place at
3.3°C soil temperature. Boswell (1926) reported that as the
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temperature increases during the growing season, the
vield decline sharply. The optimum mean monthly
temperature for pea is 12.8-18°C. They found that crop
vield of pea was most affected with the combined
application of organic and mineral fertilizers.

MATERIALS AND METHODS

The present investigation was conducted under the
field conditions at Uttarakhand Umversity of Horticulture
and Forestry, Institute of Medicinal and Aromatic Plants,
Gairsain Campus, Uttarakhand during the year 2013-2014.
It has an altitude 345 m above sea level latitude 30.05” N
and longitude 79.28” E. The experiment consisting of
eighteen treatments of optimum labels of fertilizer (two
levels of mtrogen (20 and 40), three levels of phosphorus
(30, 60 and 90) and three levels of potash (30, 60 and 90))
along with control was laid out in Randomized Block
Design (RBD) with three replications. The seeds were
sown at a distance of 30x10 cm m plot size of 3.0x2.5 m in
last weel of November 2013. Two seeds per gap were
sown at the suggested planting depth of 5 cm with
spacing of 10 cm between plants and 30 ¢cm between rows.
Reduction of one seedling per hole was carried out after
12 days from seed sowing. Full quantity of phosphorus
(single super phosphate), potash (murat of potash) and
half dose of nitrogen (urea) according to treatments were
applied to each plot at the time of sowing on 25 November
2013. Equally, other agronomic practice was reserved
homogeneous for all treatments as suggested and
adopted for the site.

Recommended cultural practices and plant protection
measures were followed. Healthy crop raised observations
were recorded in the year. Days taken to germination,
numbers of nodules per plant, fresh weight of nodules per
plant, dry weight of nodules per plant, plant height (cm),
days taken to first flowering, days taken to pod setting,
numbers of pods per plant, numbers of grains per pod,
fresh weight of 100 grains and yield per hectare were
recorded. Data on days taken to germination, numbers of
nodules per plant, fresh weight of nodules per plant, dry
weight of nodules per plant, plant height (cm), days taken
to first flowering, days taken to pod setting, numbers of
pods per plant, numbers of grains per pod, fresh weight of
100 grains and yield per hectare were statically analyzed
according to procedure of analysis for Randomized Block
Design (RBD) and compared using L.SD at a probability
level of 5 and 1%.

RESULTS AND DISCUSSION

The days taken to germmation, numbers of nodules
per plant, fresh weight of nodules per plant, dry weight of
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nodules per plant, plant height (¢m) are shown in Table 1
and days taken to first flowering, days taken to pod
setting, mumbers of pod per plant, numbers of grans per
pod, fresh weight of 100 grains and yield per hectare
increased significantly with the increasing levels of
nitrogen, phosphorus and potash application are shown
in Table 2. Plant height in mtrogen, phosphorus and
potash levels T,, (mtrogen: phosphorus: potash
20:90:60 kg ha™) showed the maximum height of the
plants (66.81 cm). Plant height varied from 58.80-66.81 cm
(Table 1). While observing the effects of phosphorus
levels on pea, Kulkami et af. (2000) reported the maximum
plant height at 90 kg phosphorus ha™" with the fact that
phosphorus  with phosphate soubizers attributed to
higher translocation of carbohydrates to respective parts
during maturity due to better phosphate dose. In
French bean, Rana and Singh (199%8) and Chandra et al.
(1987) recorded maximum  height with 100and
80 kg phosphorus ha™', respectively. The treatment,
T, (nitrogen: phosphorus: potash 20:90:60 kg ha™") that
flowered in 23.33 days, was the earliest first flowering
treatment. The days taken to germination period of the
treatment showed that T,, (nitrogen: phosphorus: potash
20:90:60 kg ha™") was the earliest seed germination
(12.33 days). Days taken to first flowering ranged from
23.33-28.33 (Table 2) and days taken to germination
duration varied from 12.33-17.67 (Table 1), however,
earliest first flowering and days taken to germmation
was recorded for T,, (nitrogen: phosphorus: potash
20:90:60 kg ha™") treatment.

A mitrogen, phosphorus and potash level also
influences the number of pods per plant (Table 2). The
highest pod number (195.33) was obtained with T,
{nitrogen: phosphorus: potash20:90:60 kg ha™) under the
present study and numbers of pod per plant ranged from
138.33-195.33. Rana and Singh (1998) also found an
increase in pod increasing per plant with increasing levels
of phosphorus and the maximum number being at
100 kg P,O, ha™ in French bean. Present findings also
followed the results reported by Chandra et al. (1987) with
regards the pod number in French bean.

An increasing trend in number of grains per pod was
observed mn pea with increasing levels of nitrogen,
phosphorus and potash and the maximum seeds (8.21)
being under T, (mtrogen: phosphorus: potash
20:30:60 kg ha™) level, whereas, number of grains per pod
varied from 6.52-8.21 per ped and low to moderate
variation was observed for test weight ranged from
63.00-68.00 g measured as the weight of 100 seeds showed
considerable variation (Table 2). Similar trends have
also been reported by Srinivas and Rao (1984) and

Ghakravarti et al. (1990) in French bean with the
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Table 2: Consequence of optimum levels of fertilizer on enlargement and yield of Pea (Pisum sativim 1..) cv. VL.-Ageti Matar-7 subsequent yield attributes

Days taken to Fresh weight

Treatment (kg ha™") first flowering Days taken to pod sefting No. of pod per plant No. of grains per pod _of 100 grains Yield hectare™!
T; (Control) 28133 3933 13813 6.52 63.00 111.77
T, (N:P:K 20:30:30) 26.67 36.67 173.13 7.01 64.67 155.40
T; (N:P:K 20:60:30) 25.00 35.67 175.33 713 64.33 163.02
T, (N:P:K 20:90:30) 24.33 36.33 178.27 817 67.00 166.76
Ts (N:P:K40:30:30) 2567 35.67 160.07 7.09 64.00 127.77
Ts (N:P:K40:60:30) 25.67 36.33 168.27 727 64.67 138.65
T; (N:PK40:90:30) 2533 35.67 170.27 7.35 65.00 136.75
Tz (N:P:K 20:30:60) 24.00 3533 190.80 821 67.67 161.36
Ty (N:P:K 20:60:60) 25.00 36.33 185.20 7.38 64.33 177.80
Typ (NP:K20:90:60) 23.33 34.67 195.33 8.20 68.00 179.00
Ty NPK40:30:60) 26.67 35.00 169.67 7.03 64.00 133.79
Ty; (N:P:K40:60:60) 25.67 33.67 173.27 7.34 64.33 137.80
Ty (N:PK 40:90:60) 2567 36.67 178.38 740 64.67 141.19
Ty (NPK20:30:90) 26.33 35.00 17910 711 64.33 148.88
Tys (N:P:K 20:60:90) 2533 35.67 185.60 7.23 64.67 161.68
Ty (NP:K20:90:90) 26.33 33533 18841 7.02 64.67 166.59
Ty NPK40:30:90) 26.00 3533 145.55 6.98 63.33 121.78
Tz (N:P:K40:60:90) 27.67 36.67 148.13 6.72 64.00 125.58
Ty (NP:K40:90:90) 25.00 35.00 152.23 7.27 65.33 129.88
CD (1%0) 1.62 1.31 0.87 0.70 1.26 0.92
CD (5%) 1.21 0.98 0.65 0.52 0.94 0.69
cv 2.84 1.64 023 4.34 0.87 2.84
Sem 042 0.34 022 0.18 0.32 0.24
GM 25.68 3591 171.32 7.28 64.84 146.60
CD: Critical deference, CV: Critical variance, Sem: Stander mean error, GM: Grant mean

maximum mumber of grams  per pod under  (0.225 and 0.059g) were found for T, (wtrogen:

100 kg ha™' and 75 kg P,O; ha™', respectively. The best
response of nitrogen, phosphorus and potash
application was observed with nitrogen 20 kg ha™,
phosphorus 90 kg ha™ and potash 60 kg ha™'
T, treatment These findings are i conformity with
these of Baboo et al. (1998), Singh and Singh (1999),
Jasrotia and Sharma (1998), Rana and Singh (1998),
Haldavanekar et al. (1992), Kanawia et al. (1999) and
Tomar (2001) in French bean. These results are in
agreement with the findings of Tewari and Singh (2000) in
French bean who found the maximum fresh weight of
100 grains at 60 kg P,0; ha™' the highest dose of
phosphorus  under  study. However, green pod
vield per hacter for the level varied widely from
111.77-179.00 kg ha™ the T,, (nitrogen: phosphorus:
potash 20:90:60 kg ha™") treatment (179.00 kg ha™") was
the maximum yielding Treatment, followed by T,
(nitrogen: phosphorus: potash 20:60:60 kg ha™)
(177.80 kg ha™), the control treatment was vielded the
lowest (111.77 kg ha™") (Table 2). Days taken to pod
seting showed extreme  variation rangng from
3467-39.33  days, the treatment, T,, (nitrogen:
phosphorus: potash 20:90:60 kg ha™") being the earliest
pod setting level (34.67 days). Numbers of nodules per
plant ranged from 44.00-98.67 showed considerable
variation (Table 1). As the levels of fertilizer increased
the fresh and diy (24 to 72 h), weight were also
mcreased on doses of fertilizer and the sigmificantly
maximum fresh and dry weight of nodules per plant
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phosphorus: potash 20:90:60 kg ha™") while, minimum
value (0.128 and 0.035 g) were observed in control
(Bahuguna, 2007).

CONCLUSION

Application of the correct level of fertilizer is
necessary to achieve maximum yield of vegetable pea and
the present study, growth and yield correctors of
vegetable pea as days taken to germination, numbers of
nodules per plant, fresh weight of nodules per plant, dry
weight of nodules per plant, plant height (cm), days taken
to first flowering, days taken to pod setting, numbers of
pods per plant, numbers of graing per pod, fresh weight of
100 grains and yield per hectare were significantly
affected by the application of nitrogen, phosphorus and
potash 20 kg N ha™ 30 kg P,O, ha™" and 60 kg K, ha™'
obtained the top rank. While, it was worth noting that
20 kg N ha™' 30 kg P,0, ha™' and 60 kg K,0 ha™" vielded
good results in number of grain per pod. In universal it
suggested with the purpose of investigate the similar
study in different localities to have genuine information
for the optimum level of fertilizer to produce vegetable
pea.
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