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Abstract

The present study was conducted during the rabi season of the years of 2014-15 and
2015-16 at the Instructional Farm of Uttar Banga Krishi Vishwavidyalaya, Pundibari,
Cooch Behar to evaluate the performance of twelve garden pea (Pisum sativum var. hor-
tense) genotypes (Arkel, Azad P-1, Kohinoor-10, Nirali, PusaPragathi, PH 89, Sabuj So-
na, Punjab 89, Azad P-3, Debratna-111, PAN 4009, Golden Pea Geetanjali) with respect
to plant height (cm), days to flowering (days), pod length (cm), pod width (cmO, number of
pods, yield(g/plant and tonnes/hectare), shelling per cent (%) and protein content (%) in
terai region of West Bengal. The experiment was carried out in factorial randomized block
design with three replications. Farm yard manure (FYM) @ 15tonnes/ha was applied
during land preparation and common fertilizer dose N:P:K @30:50:50 kg/ha was applied
in each treatment. The results of the experiment revealed that the highest plant height
(51.57 cm) and earliest flowering at 45.22 days after sowing (DAS) was obtained from
Azad P-3 and Arkel respectively; whereas lowest plant height (35.62 cm) and most de-
layed flowering (53.61 DAS) were observed in Sabuj Sona.The higher magnitude of num-
ber of pods per plant(19.98), number of seeds per pod (7.27) ,yield per plant (69.34 g)and
total yield per hectare(12.33 t/ha) were recorded in Kohinnoor-10.Regarding the quality
parameters, Azad P-3 recorded the highest shelling percentage (48.93%) as well as the
highest protein percentage (23.24%).Considering the yield parameters and yield Koh-
innoor-10 may be selected; whereas with respect to quality parameters Azad P-3 may be
superior for the terai region of West Bengal.
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INTRODUCTION

Garden pea (Pisum sativum var. hortense) is an
important leguminous crop grown extensively
throughout the world with production of 17,671
thousand tonnes in 2015. India is the largest pro-
ducer of garden pea next to China (Avramenko,
2017). In India, it is grown mainly as a winter sea-
son vegetable in the plains of North India and as a
summer season vegetable in the hills in other
states. Fresh seed and pea pods can be used as
a fresh vegetable or as a conserved, frozen prod-
uct; dry seed as food; hay feed for animals and
green fertilizer. (Bozoglu et al., 2007). In India
area of pea is 546.9 thousand ha and 5451.6
thousand tonnes production with productivity 10.0
tones/hectare (NHB, 2017). Each 100 g edible
portion of the green pea contains moisture 78 g,
protein 6.3 g, carbohydrates 14.4 g, energy 84
Kcal, calcium 26 mg, phosphorus 116 mg, iron 1.9

mg and vitamin A 640 IU (Thamburaj, 2013).Pea
cultivars are classified into different types. On the
basis of seed pea cultivars are divided into two
classes, i.e., smooth or wrinkle seeded types; on
the basis of height cultivars are classified into
three classes, i.e., bush, medium tall and tall types
and according to maturity three classes are early,
mid season and late cultivars. Garden pea is a
cool weather crop and grows best at the optimum
mean temperature of 10-18°c (Thumburaj,2013).
Hot dry weather lowers the quality of pods pro-
duced due to conversion of sugars into starch and
hemicellulose. Cultivation of garden pea after har-
vesting of Aman rice is beneficial for increasing
the soil nutrient status especially for soil nitrogen.
Productivity of the crop in the northern parts of the
West Bengal is (6 t/ha) as compared to the nation-
al average (9.5 t/ha) (IIVR, 2011). Productivity of
the crop may be increased by adoption of proper
management practices and introduction of new
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varieties having high yield potentiality. In North
Bengal condition mainly Arkel variety of garden
pea is grown. Replacement of the existing variety
may be helpful for increasing the productivity of
the crop. Keeping these views, the present study
was undertaken to explore the performance of
garden pea genotypes with respect to yield and
quality characters under terai zone of West Ben-
gal.

MATERIALS AND METHODS

Present investigation was conducted at the In-
structional Farm of Uttar Banga Krishi Viswavidya-
laya, Pundibari, Cooch Behar (26019’ 86” N lati-
tude and 890 23’ 53”E longitude, at an elevation
of 43 meter above the mean sea level), West Ben-
gal, India during the winter seasons of 2014-15
and 2015-16. The soil of the experimental site is
sandy loam in nature having a pH of 5.79 with
0.91% organic carbon (Rapid Titration Method by
Walkley and Black, 1934),157.33 kg/ha available
nitrogen (Modified Macro Kjeldahl Method by
Jackson, 1973)), 29.42 kg/ha available phospho-
rus (Bray's No. 1 Method by Jackson, 1973)) and
130.65 kg/ha available potassium (Flame Photom-
eter Method by Jackson, 1973)). This region
comes under subtropical humid region with an
average minimum temperature ranging from7to
8°C to and maximum of 24 to 33.2°C during the
experimental period of Nov- March during 2014-
15 and 2015-16. The experiment was laid out in
randomized block design with three replications.
Treatments consist of twelve garden pea geno-
types namely Arkel, Azad P-1, Kohinoor-10, Nirali,
PusaPragathi, PH 89, Sabuj Sona, Punjab 89,
Azad P-3, Debratna-111, PAN 4009, Golden Pea
Geetanjali. Garden pea seeds were sown in the
field maintaining a spacing of 45 cm x15 cm with
following of all standard packages of practices.
Sowing was done middle of November of each
year and harvesting was started from last week of
February and was continued till March. FYM @
15tonnes/ha was applied during land preparation

and common fertilizer dose N:P:K @30:50:50 kg/
ha was applied in each treatment. Data was rec-
orded for growth, yield attributing parameters and
yield that include plant height, flowering, pod
length, pod width, number of pods per plant, num-
ber of seeds per pod, fresh yield per plant, total
yield and two quality parameters include shelling
percentage and protein percentage of the seeds
of garden pea.

Protein content of dry seeds was estimated by the
procedure as suggested by Lowry, (1951) where
blue colour developed by reduction of phospomo-
lybic phosphotungstic component in folin ciocal-
teau reagent by the amino acids tyrosin and tryp-
tophan present in the protein plus the colour de-
veloped by the biuret reaction of the protein with
the alkaline cupric tartarate are measured. To 1.0
ml of supernatant from above is added 5.0 ml of
alkaline copper sulphate reagent and thoroughly
mixed. Allowed to stand for ten minutes and then
add 0.5 ml of Folin’s reagent. In order to develop
colour this is kept standing for 30 minutes. This
was followed by recording absorbance in spectro-
photometer at 660 nm (Model number ; Systronics
-106), against a blank. The blank is prepared by
taking 1.0mL of 0.5 M NaOH in place of sample in
cuvette. Bovine serum albumin is used to draw a
standard curve and the amount of proteins in dif-
ferent samples was estimated.

The data was subjected to statistical analysis by
the Analysis of Variance method (Gomez and
Gomez, 1984) and the significance of different
sources of variations was tested by Error Mean
Square by Fisher and Snedecor’s ‘F’ test at proba-
bility level 0.05. For determination of critical differ-
ence at 5% level of significance, Fisher and Yates’
table was consulted for comparison of the different
parameters among the different genotypes studied
for this experiment.

RESULTS AND DISCUSSION

Growth and flowering characters: The pooled
analysis of two years data (Table 1) clearly re-

Table 1. Growth and flowering characters of the different varieties of garden pea (Pisum sativum var. hortense).

Plant Height (cm)

Days to flowering (days)

Variety 201415 2015-16 Pooled 201415 2015-16 Pooled
Arkel 38.37 4233 40.35 4533 4511 4522
Azad P-1 51.93 50.07 51.00 50.00 49.67 49.83
Kohinoor-10 4577 52.07 48.92 53.33 53.44 53.39
Nirali 37.40 43.07 40.23 52.33 52.11 52.22
PusaPragathi 4253 43.73 4313 50.33 50.78 50.56
PH 89 40.33 42.60 41.47 48.67 48.89 48.78
Sabuj Sona 33.97 37.27 35.62 53.67 53.56 53.61

Punjab 89 36.70 39.53 38.12 51.33 51.44 51.39
Azad P-3 50.90 52.23 51.57 55.67 56.22 55.94
Debratna-111 38.40 43.13 40.77 47.67 48.22 47.94
PAN 4009 4453 48.13 46.33 53.00 53.33 53.17
Golden Pea Geetanjali ~ 41.87 4567 4377 49.67 50.22 49.94
SEmz 1.57 1.52 1.09 0.77 0.65 0.51

CD (P= 0.05) 4.61 4.45 3.10 2.07 1.91 1.44
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Table 2. Yield attributing characters and yield of the different varieties of garden pea (Pisum sativum var. hortense).

Fresh yield (t/ha)

2014-
15

Fresh Yield/plant (g)

2014
-15

Number of Seeds/Pod

2014

Number of Pods /Plant
2014

-15

Pod width (cm)

2014

Pod length (cm)

2014
-15

Pooled

2015
-16

Pooled

2015
-16

Pooled

2015

Pooled

2015
-16

Pooled

2015

Pooled

2015
-16

Variety
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Arkel

Azad P-1
Kohinoor-10
Nirali
PusaPragathi
PH 89

Sabuj Sona
Punjab 89
Azad P-3
Debratna-111
PAN 4009
Golden Pea

Geetanjali
SEmzt

0.23
0.66

0.41
1.22

1.93 1.12 0.2
3.20

5.67

1.13

3.32

0.13
0.37

0.15

0.43

0.25
0.72

0.02
0.05

0.03

0.08

0.03
0.08

0.25
0.72

0.12
0.34

0.08
0.23

0.6

= 0.05)

CD (P

vealed that there is a significant variation regarding
growth and flowering parameters among the differ-
ent genotypes of garden pea under consideration.
The variety Azad P-3 recorded the highest plant
height (51.57 cm)followed by Azad P-1(51.00 cm),
Kohinoor-10 (48.92 cm) and PAN 4009 (46.33cm);
whereas the lowest plant height was obtained from
Sabuj Sona (35.62 cm).The variation in plant
height may be ascribed to due to variation among
the characters of the genotypes. as reported by
Kumar et al., (2008), Singh and Singh (2011) and )
and Khan et al, (2013). Variation in duration of
flowering was also reported in different genotypes.
Earliest flowering was obtained from Arkel (45.22
DAS) followed by Debratna-111(47.94 DAS) and
PH- 89 (48.78 DAS) and most delayed flowering
was recorded in Sabuj Sona (53.61 DAS). Sharma
(1999) reported that the variation in days to flower-
ing may be attributed to the variation in the heat
units and degree-days required by the particular
cultivar. Agarwal et al. (2006) and Khan et al.
(2013) also reported that there was a significant
variation in days to flowering among the cultivars.

Yield attributing characters and yield: Average
performance over two consecutive years recorded
regarding fruiting attributes and yields (Table 2)
clearly indicated that there is a little effect on pod
length and pod width due to genetic variation.
Among the twelve genotypes, Kohinoor-10 pro-
duced longest pod length (8.90 cm) followed by
Nirali (8.89 cm), Sabuj Sona (8.85 cm) and PH 89
(8.76 cm) which are also statistically af parwith
Kohinoor-10 regarding pod length. Considering the
pod width, highest data was obtained from Punjab
89 (1.37 cm) and it was lowest in Arkel (1.16 cm).
The highest number of pods per plant (19.98)was
recorded in Kohinoor-10 followed by PAN 4009
(18.00) and Nirali (17.39) and was lowest in Pusa-
Pragathi (9.07).The variation in number of pods
per plant in different varieties was also supported
by Khichi et al. (2016) and Kumar et al.,
(2008).Nirali recorded the highest number of seeds
per pod(7.73) followed by Kohinoor-10 (7.27) and
PH 89(7.17) which are statistically at par with re-
spect to seeds per pod; whereas lowest number of
seeds per pod (5.27) was recorded in Arkel. The
results were also consensus with the findings of
Amijad and Anjum (2002) and Khan et al., (2013)in
pea with respect to different varieties. Significantly
the highest yield per plant (69.34 g) and total yield
(12.33 t/ha) were recorded in Kohinoor-10.Higher
values of yield per plant was also obtained from
PAN 4009 (58.54 g), Azad P-1 (57.24g), Nirali
(56.97g), Debratna-111(56.89g) and Azad P-3
(56.17g) which are statistically at par and higher
yield was also recorded in Azad P-3 (11.66 t/ha)
followed by Debratna-111 (9.88 t/ha),PAN 4009
(9.67 t/ha) and Azad P-1(9.62 t/ha). Debratna-111
(9.88 t/ha),PAN 4009 (9.67 t/ha) and Azad P-1 are
statistically at parin terms of yield; whereas lowest
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Table 3. Quality parameters of the different varieties of garden pea (Pisum sativum var. hortense )

Shelling Per cent

Protein Per cent (on dry weight basis)

Variety

2014-15 2015-16 Pooled 2014-15 2015-16 Pooled

Arkel 40.19 40.52 40.35 19.31 19.10 19.21
Azad P-1 47.47 47.30 47.39 20.67 20.84 20.75
Kohinoor-10 47.67 48.32 47.99 19.39 19.40 19.40
Nirali 48.74 48.37 48.55 18.97 19.12 19.05
PusaPragathi 4512 45.72 45.42 22.08 22.09 22.08
PH 89 44.64 44.00 44.32 19.98 19.86 19.92
Sabuj Sona 43.26 43.80 43.53 19.73 19.97 19.85
Punjab 89 42.62 42.90 42.76 21.29 21.00 21.14
Azad P-3 49.24 48.63 48.93 23.30 23.18 23.24
Debratna-111 40.90 41.72 41.31 21.06 21.13 21.09
yield per plant(34.12 g) and total fresh yield (5.85 REFERENCES

t/ha) was obtained fromPusaPragathi and Nirali
respectively. Yield is a complex character deter-
mined by the interaction of many heritable charac-
ters with soil, climate and agronomic conditions
(Makasheva 1983).So, the variation in yield per
plant and total yield of garden pea varieties ob-
served in the present study may be due to their
inherited traits and to some extent by environmen-
tal factors.Similar results have been also reported
by Amjad and Anjum (2002), Khan et al., (2013)
and Khichi et al., (2016),

Quality parameters: The pooled analysis of con-
secutive two years data in Table 3 clearly re-
vealed that quality parameters like shelling per-
centage (%) and protein percentage (%)varied
significantly in different varieties of pea. Azad P-3
recorded the highest shelling percentage
(48.93%) as well as the highest protein percent-
age (23.24%). Higher shelling percentage was
also obtained from Nirali (48.55%), Kohinoor-10
(47.99%) and Azad P-1 (47.39%) which was sta-
tistically at par with Azad P-3 and it was lowest in
Arkel (40.35%). Kumar et al. (2008) reported that
the high shelling percentage is an important crite-
rion for economical production in pea. Chadha et
al. (2013) observed that pod shelling percentage
varied from 35.67 (DPP-54) to 66.17%
(DPPMWR) in 2011-12 and 24.64 (FC-2) to
57.08% (1C296678) in 2012-13. In the present
experiment, variation in the shelling percentage
with respect to different variety was also noticed.
Among the different genotypes, higher was rec-
orded in Pusa Pragathi (22.08%), Punjab 89
(21.14%) and Debratna-111 (21.09 %) and lowest
protein was obtained from Nirali (19.05 %). Varia-
tion in protein percentage of seeds among the
different genotypes of garden pea was also re-
ported by Phom et al. (2014).

Conclusion

The experimental findings revealed that garden
pea genotypes Kohinoor-10 (12.33 t/ha) and Azad
P-3 (11.66 t/ha) may be adopted for its commer-
cial cultivation under terai region of West Bengal
by considering the yield and quality.
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