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Abstract

The effect of date of sowing (15th  October, 5th  November
and 25th  November), method of sowing (Raised bed and
flatbed) and seed rate (100, 112.5 and 125 kg/ha) was
evaluated on growth, yield and seed quality attributes in
garden pea cv. Pusa Pragati under field conditions. Date of
sowing significantly affected the growth, yield and seed
quality parameters. Sowing on 15th October (DOS 1) resulted
in earliest emergence and days taken to initiate flowering
whereas sowing on 25th November (DOS 3) needed longest
duration for both these characters. Plant height and number
of primary branches per plant was recorded highest for
DOS 1 and the lowest for DOS 3. The yield traits (pods per
plant, pod length, seeds per pod and seed yield per plant)
and seed quality traits (seed index, germination, seedling
length and dry weight, vigour indices) were recorded
maximum for DOS 2 (sowing on 5th November) and minimum
for DOS 1. Electrical conductivity results also showed that
DOS 2 and DOS 3 had better seed quality than DOS 1.
Method of sowing could not affect significantly on most of
the plant growth parameters except plant height but seed
yield/plant and seeds/pod were higher in raised bed method
of sowing. Most of the quality parameters were
quantitatively higher in raised bed but it was statistically at
par with flatbed. Seed rate also could not affect the most of
the growth, yield attributes and quality traits but seed yield
per plant was increased on increasing the seed rate.
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yield, Seed quality

Introduction

Garden pea (Pisum sativum var. hortense L.) is one of
the most popular vegetable crops grown all over the
world, both for fresh market and canning. It is highly
nutritive and contains high proportion of digestible
protein, carbohydrates, minerals and vitamins (Sharma
2010). It is grown commercially as a winter crop in the

northern Indian plains, as an early crop in the mid hills
and popular off-season vegetable crop grown in north-
western Himalayan region in India (Sharma et al. 2014).
India ranks second after China in terms of area and
production; however, it occupies third position in the
world in productivity, after UK and Egypt. Garden pea
is grown in in an area of 4.2 lakh ha with annual
productivity of 9.5 t/ha in India. Among the states, Uttar
Pradesh contributes about 47 % of the total garden pea
production and having highest productivity. Other major
garden pea growing states are Madhya Pradesh,
Jharkhand, Himachal Pradesh and Punjab. Despite
having lot of potential to feed and nourish the increasing
population, it has received very less attention compared
to other legumes which may be one of the reasons for
no improvement in its productivity. High quality seed is
essential prerequisite to profitable crop production.
Maximum yield can be achieved by adopting optimum
plant population. One of the key factors in achieving
this optimum population is the use of high quality seed.
Field conditions are often sub-optimal and therefore
vigour tests provide additional information on the relative
performance of seed lots in the fields under wide range
of environments. Therefore, optimum sowing date is
of primary importance for harnessing potential yield as
well as seed quality (Amanullah et al. 2002, Vange and
Obi 2006). No systematic research has been done in
garden pea to evaluate the effect of sowing dates on
quality seed formation and seed yield of different
varieties under Delhi conditions. One of the major
concerns in seed production of garden pea is
optimization of seed rates so that maximum seed yield
with high quality can be produced. Garden pea is very
sensitive to water logged conditions and the plants of
this variety are semi dwarf in nature so proper method
of planting may be adopted to avoid the contact of plants
and pods to the soil for maximising the seed yield and
quality. Keeping these facts in view, the present
investigation on vegetable pea, variety Pusa Pragati, was
conducted at ICAR-IARI, New Delhi during 2014-15
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and 2015-16 to find out the effect of date of sowing,
method of planting and seed rate on growth, yield and
seed quality attributes.

Material and Methods

Plant Material and Experimental Conditions: The
seeds of garden pea variety Pusa Pragati were obtained
from the seed production unit of ICAR-IARI, New Delhi.
Two field experiments were conducted at the research
farm of ICAR-IARI, New Delhi during two successive
winter seasons of 2014-15 and 2015-16. The
experimental plot was sown in double split (split-split)
design with three replications in which date of sowing
was main plot, method of planting as sub plot and seed
rate was taken as sub-sub plot. Planting was done in
three different dates of sowing (15 th October, 5 th

November and 25th November). Two methods of sowing
were adopted viz. flat bed and raised bed. The plot size
was 5 × 2 m2 with eight rows per plot and row spacing
of 25 cm. Paired row sowing was done on raised bed
with 5 cm shallow channel space and 30 cm raised bed
width having two rows. Three seed rates viz. 100, 112.5
and 125 kg/ ha were taken as sub-sub plot treatment.
Basal recommended dose of N, K2O and P2O5 in the
ratio 20:40:50 kg/ha was applied to each plot.

Growth and yield attributes: Data was recorded on
plant height, days to flowering, number of primary
branches/plant, number of pods/plant, pod length,
number of seeds/pod, seed yield/plant, seed index, seed
germination percentage, seedling length, seedling dry
weight, vigour index, and electrical conductivity from
ten randomly selected plants from each replicate /
treatment and their seeds.

Statistical Analysis: The average values were used for
the statistical analysis. Statistical analysis was carried
out using Statistical Analysis Software version 9.3 (SAS
9.3). Data were subjected to analysis of variance and
means were compared. Valid conclusions were drawn
only on significant differences between the treatment
mean at 0.05 level of probability. The least significant
difference test was used to decipher the effect of
treatments at 5% level of significance (P=0.05).

Results and Discussion

Effect of date of sowing: Data on growth and yield
attributes of garden pea (cv Pusa Pragati) under the
effect of different dates of sowing are presented in Table
1. Results showed that date of sowing significantly
affected the growth, yield and seed quality parameters.
DOS 1 resulted in earliest emergence and days taken to
initiate flowering whereas DOS 3 needed longest
duration for both these characters. Plant height and

number of primary branches per plant was recorded
highest for DOS 1 and least for DOS 3. The yield traits
(pods per plant, pod length, seeds per pod and seed
yield per plant) and seed quality traits (seed index,
germination, seedling length and dry weight, vigour
indices) were recorded maximum for DOS 2 and
minimum for DOS 1. Electrical conductivity results also
showed that DOS 2 and DOS 3 had better seed quality
than DOS 1.

The soil and air temperature during DOS 1 was quite
higher which resulted in early emergence of the seedling
(6.3 days). As the sowing was delayed, the days to
emergence increased up to 11.2 days in DOS 3. Plant
height decreased with delay in sowing from 53.7 cm in
DOS 1 to 49.6 cm in DOS 3. The optimum temperature
for vegetative growth in DOS 1 led to higher plant height,
whereas the lower temperature during DOS 2 and DOS
3 decreased the plant height significantly. Primary
branches per plant decreased with delay in sowing as
the environmental condition during DOS 1 were
congenial for vegetative development of plant. Maximum
number of primary branches per plant was recorded in
DOS 1 (3.8), whereas minimum was recorded in DOS
3 (2.87). The days to flowering increased from 39.9
days in DOS 1 to 45.1 days in DOS 3. The higher
temperature during DOS 1 hastened the flowering by 4
to 5 days. Number of pods per plant was significantly
affected by date of sowing. Highest number of pods
per plant was recorded for in DOS 2 (10.90) which
was significantly higher than DOS 1 (8.90). However,
no significant difference was observed for pods per
plant in DOS 2 and DOS 3. The highest pod length was
observed in DOS 2 (8.60 cm) followed by DOS 3 (7.97
cm) and DOS 1 (7.30 cm). The DOS 2 plants gave
highest number of seeds per pod (8.40) followed by
DOS 3 (7.97) and DOS 1 (5.65). The DOS 2 recorded
maximum seed yield per plant (20.50 g) followed by
DOS 3 (17.65 g) and DOS 1 (9.90 g).

In our study the days to emergence was significantly
affected by the date of sowing. The soil and air
temperature during the first date of sowing (15th October)
was quite higher which resulted in early emergence of
the seedling. As the sowing was delayed, the days to
emergence increased up to 11.2 days in third date of
sowing (25th November) because of low soil temperature
prevailing at that time. Days to flowering also increased
because of delay in sowing from first to third date of
sowing because of the temperature get lowered towards
later date of sowing and hence last November sowing
took 45 days for initiation of flowering. Because of
congenial environment for growth during first date of
sowing the plant height was also better but no significant
difference in plant height was observed in second and
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third date of sowing. The primary branches come out
when the vegetative stage temperature is good for
branching and therefore the number of branches
significantly decreased from first to last date of sowing.
Therefore, the soil temperature during sowing, the
temperature at vegetative stage strongly affects the
growth characteristics of the plant. Yield attributing traits
like number of pods per plant, pod length, number of
seeds per pod and seed yield per plant was highest in
DOS 2 followed by DOS 3. The growth characteristics
were good in DOS 1 but the plants could not withstand
the lower temperature at pod formation stage and the
reproductive growth was highly affected by the lower
prevailing temperature. The DOS 3 caused a reduction
in the yield and yield attributes because of forced
maturity caused by high temperature at the time of
maturity which reduces the seed fill duration of the crop.

Data on seed quality attributes of garden pea (cv Pusa
Pragati) under the effect of different dates of sowing
are presented in Table 2. Seed index was found to
increase with delay in date of sowing from 15.9 g in
DOS 1 to 21.8 g in DOS 2 but further delay did not lead
to any significant increase in seed index moreover it
decreased insignificantly which may be attributed to
forced maturity caused by increased temperature at
maturity phase of plants sown on DOS 3. Germination
percentage was significantly increased from DOS 1
(89.70 %) to DOS 2 (97.50 %) showing maximum
germination followed by DOS 3 (95.80 %), where it
decreases but it was more than first date of sowing.
Seedling length increased with date of sowing from 15.7
cm in DOS 1 to 21.8 cm in DOS 2. It was recorded
maximum in DOS 2 followed by DOS 3 (20.70 cm).
Dry weight of seedlings obtained from germination test
increased with date of sowing from 0.0148 mg in DOS
1 to 0.0311 mg in DOS 2 but no significant increment
was found for DOS 3. Vigour index I was significantly
affected by the date of sowing. Maximum vigour index
I was observed in DOS 2 (2132) followed by DOS 3
(1984) and DOS 1 (1411). Vigour index II increased up
to DOS 2 significantly with maximum vigour index II
for DOS 2 (3.03) followed by DOS 3 (2.87) and DOS
1 (1.33). Electrical conductivity was found to decrease
significantly with increase of date of sowing from DOS
1 (23.38µS/cm/g) to DOS 2 (17.22µS/cm/g), while no
significant change was observed for DOS 3 in
comparison to DOS 2.

DOS is an important factor in determining plant stand,
flowering and pod filling in garden pea which in turn
affects yield (Dapaah et al. 2000) by affecting the
amount of radiation and temperature around crop
canopy. The seed vigour in garden pea is greatly affected

by the time of sowing which was also reported by
Castillo et al. (1994). Sharma et al. (2014) also reported
that garden pea variety “Arkel” and “Azad P1” gives a
higher seed yield towards end of October to first quarter
of November under sub humid temperate region. The
finding of our study is in one line with the reports of
Singh and Singh (2011) which indicates that early sowing
dates result in poor seed yield and delayed sowing dates
resulted in poor seed yield and quality in garden pea in
many varieties

Effect of method of planting: Data on growth and
yield attributes of garden pea (cv Pusa Pragati) under
the effect of different methods of sowing are presented
in Table 3. Results showed that method of sowing could
not affect significantly most of the plant growth
parameters except plant height, seed yield per plant and
seeds per pod. However, the plant height was higher in
case of raised bed method of sowing (52.40 cm) than
flatbed (50.80 cm). Number of seeds per pod was found
higher for raised bed method (7.50) than flatbed method
(7.20). Similarly, seed yield per plant was higher for
raised bed method of sowing (16.30 g) than flatbed
method of sowing (15.70 g). Data on seed quality
attributes of garden pea (cv Pusa Pragati) under the
effect of different methods of sowing are presented in
Table 4. Seed index, germination, seedling length and
dry weight, Vigour indices and electrical conductivity
were not significantly affected by method of sowing.
However, most of the quality parameters were
quantitatively higher in raised bed but it was statistically
at par with flatbed. As garden pea is very sensitive to
water logging and many times pea seeds are killed or
damaged by soaking in water and the damage is
aggravated by lower temperatures which are also
confirmed by above results. Uzun and Esvet (2009) also
reported that water logging caused a decrease in pea
root mass, penetration depth, plant height, biomass and
leaf chlorophyll. The results revealed that the plants sown
on raised beds were higher than those sown in flatbed.
Among the yield parameters only the number of seeds
per pod and ultimately the seed yield per plant was
significantly higher in plants grown on raised beds.
However, other seed quality parameters were not
affected significantly due to different methods of
sowing.

Effect of Seed rate: Data on growth and yield attributes
of garden pea (cv Pusa Pragati) under the effect of
different seed rates are presented in Table 5 and the
effect on seed quality attributes are shown in Table 6.
In our study, seed yield per plant was found to increase
from 15.40 g to 16.10 g with increase in seed rate  from
100 to 112.5 kg/ha but no further increase in seed yield
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per plant was observed for 125 kg/ha seed rate. This
might be due to lodging of plants in lower seed rate
plots reduced the yield therefore the yield increased
initially on increasing the seed rate but further increase
in seed rates bring the competition factor in role. Seed
rate determines the density of the stand which by
affecting the micro climate, weed incidence, pod
distribution ultimately affects seed yield and quality
(Azpilicueta et al. 2012). Lower seed rate resulted in
higher number of green pods per plant and vice versa
that might be attributed to the stronger competition
among plants for various factors viz. sunlight, water
and nutrients (Sharma and Singh, 2002).

It can be concluded that first week of November would
be the ideal time of sowing of garden pea under Delhi
conditions. Raised bed method of planting can be advised
to the farmers in order to get seeds with better quality.
The seed rate of 50 kg/acre will be good for seed crop
which will yield higher with better seed quality under
Delhi conditions making the seed production job
profitable and also reducing the price of seed for the
farmers.

lkjka'k

lCth eVj esa o’kZ 2014&15 rFkk 2015&16 ds jch ekSle ds nkSjku
v/;;u fd;k x;k ftlesa cqokbZ ds le; ¼15 vDVwcj] 5 uoEcj
rFkk 25 uoEcj½ jksi.k i)fr ¼mFkyh D;kjh vkSj lery D;kjh½
,oa cht nj ¼100] 112-5 rFkk 125 fdyksxzke izfr gsDVs;j½ dk
iztkfr iwlk izxfr ds ikS/kksa dh òf)] cht mit ,oa xq.koÙkk ij
iM+us okys izHkkoksa dks ns[kk x;kA v/;;u esa ;g ik;k x;k fd
cqokbZ dh frfFk dk ikS/kksa dh òf)] cht mit rFkk xq.koÙkk ij
izHkko iM+rk gSA igyh cqokbZ ¼15 vDVwcj½ ds QyLo:Ik Rofjr
vadqj mn~Hko rFkk iq’i.k Hkh rhoz ik;k x;k tcfd rhljh cqokbZ ¼25
uoEcj½ esa budh “kq:vkr nsj ls gqbZA ikS/kksa dh Å¡pkbZ rFkk izfr
ikS/k izkFkfed “kk[kkvksa dh la[;k igyh cqokbZ esa lokZf/kd tcfd
rhljh cqokbZ esa U;wure ntZ dh xbZA mit fu/kkZjd xq.k ¼izfr
ikS/k Qfy;k¡] Qyh dh yEckbZ] izfr Qyh cht rFkk cht mit izfr
ikS/k½ rFkk cht xq.koÙkk fu/kkZjd y{k.k ¼cht lwpdkad] vadqj.k
izfr”kr] uoksn~fHkn dh yEckbZ rFkk “kq’d otu] “kfDr lwpdkad½
nwljh cqokbZ dh vf/kdre tcfd igyh cqokbZ esa U;wure ntZ fd;k
x;kA fo|qr pkydrk ds urhtksa ls ;g irk pyk fd igyh cqokbZ
dh rqyuk esa nwljh rFkk rhljh cqokbZ esa cht xq.koÙkk csgrj FkhA

mFkyh D;kfj;ksa ij cqokbZ ls izfr cht mit esa lq/kkj gqvkA cht
dh xq.koÙkk okys ekin.M mFkyh D;kfj;ksa esa vf/kd ik;k x;kA
cht nj Hkh ikS/k òf)] mit vkSj cht xq.koÙkk okys ekin.Mksa dks
izHkkfor ugha dj ldh ysfdu cht nj esa òf) djus ij izfr
ikS/k cht mit esa c<+ksÙkjh ns[kh xbZ tks izfr bdkbZ {ks= esa mPp
xq.koÙkk okys cht dh mRiknu ykxr dks de djus esa lgk;d
fl) gks ldrk gSA vr% orZeku v/;;u ls izkIr ifj.kkeksa ds
vuqlkj uoEcj ds igys lIrkg esa cqokbZ cht mRiknu ds fy,
lokZf/kd mi;qDr ik;k x;kA
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