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	ABSTRACT	
Detailed	knowledge	of	the	optimal	sowing	date	for	a	speci�ic	variety	in	a	particular	location	is	crucial	for	maximizing	yield.	With	this	
in	mind,	an	experiment	was	conducted	to	assess	the	response	of	snow	pea	genotypes	to	different	sowing	times.	Four	genotypes	

st th	namely,	'DPEPP-15-1',	'DPEPP-10-1',	'Arka	Apoorva',	and	'Mithi	Phali'	were	evaluated	under	three	sowing	dates	(21 	October	5 and	
th20 	November)	during	winter	seasons	of	2018-19	and	2019-20	at	Palampur	in	split	plot	design	using	three	replications.	Early	sowing	

st thon	21 	October	followed	by	5 	November	resulted	in	higher	dry	matter	accumulation,	seed	and	straw	yield.	Among	genotypes,	
'DPEPP-15-1'	was	the	most	promising	genotype	followed	by	'DPEPP-10-1'	for	seed	yield,	crop	dry	matter,	straw	yield,	harvest	index,	
and	100-seed	weight.	'DPEPP-15-1'	and	'DPEPP-10-1'	had	advantage	of	53	and	45%	for	seed	yield	over	'Arka	Apoorva'	in	pooled	

st thyears,	respectively.	Interaction	effects	revealed	that	sowing	of	'DPEPP-15-1'	on	21 	October	followed	by	5 	November	had	higher	crop	
dry	 matter,	 seed	 and	 straw	 yield,	 and	 monetary	 gains	 while	 'DPEPP-10-1'	 ranked	 second	 and	 both	 of	 them	 signi�icantly	
outperformed	'Arka	Apoorva'	and	'Mithi	Phali'.	

Keywords:	Snow	pea,	Pisum	sativum	var.	 saccharatum,	sowing	dates,	varieties,	 seed	yield,	 straw	yield,	dry	weight,	 seed	 index,	
harvest	index,	economics.	

1.	Introduction
Edible-pod pea [snow pea (Pisum	 sativum var.	 saccharatum) 
and sugar snap pea (Pisum	sativum var.	macrocarpon)] is the 
popular cool-season oriental vegetable [17]. The pods are 
mildly �lavoured, sweet, crispy, and unlike garden peas lack pod 
parchment or �ibre [2]. The pods along with partially developed 
seeds are eaten as a salad, after lightly boiling, steaming, or 'stir-
frying' etc. In Asian countries, shoots of plants are also used in 
cooking. Snow pea has its signi�icance as a short-duration crop 
with high yield and high value of produce, hence it may be a good 
alternative for small and marginal farmers. Moreover, it could 
increase farm pro�itability by providing diversity in produce as 
specialty crop interest to direct market consumers [10]. Besides 
the local market, edible pea has great potential for export and 
processed vegetable. Recently, in India, a few multinational 
companies have taken up their production through contract 
farming through the import of seeds. However, to safeguard the 
farmers of the country, varieties suitable to speci�ic climatic 
conditions are needed. Therefore, it is necessary to initiate 
large-scale production of its seed locally. Keeping this in view, as 
a public sector initiative, mid-season snow pea genotypes have 
been developed recently through hybridization between snow 
pea and garden pea genotypes followed by selection in

segregating generations. However, it would be imperative to 
assess the potential productivity of newly developed cultivars 
concerning yield and related traits. Edible-pod pea can be grown 
in varied agroclimatic conditions but optimum yield and quality 
of produce can be obtained in cool and moist growing 
conditions. Edible-pod pea requires a temperate climate with 
optimum temperature of 20-25°C between �lowering and 
harvesting. The pea seeds germinate and grow vigorously at 
lower temperature but yield is generally affected massively by 
unfavorable environmental conditions such as drought, frost, 
and high temperatures. Above 30°C temperature, reduction in 
yield and rapid deterioration of pod quality has been observed 
due to hastened pod maturity while growth is adversely affected 
if temperature falls below 10°C [16]. Occurrence of frost 
especially at �lowering and pod formation stages is quite 
damaging as it reduces fertility results in no or poor pod 
formation and also damages the developing pods. Thus, choice 
of sowing date is an important management option to optimize 
pod yield under such abnormal environmental conditions [7]. 
Therefore, the optimum sowing date and a suitable variety are 
of primary importance for harnessing potential yield.
Sowing time is the major component that needs to be 
ascertained for the new genotypes as it has direct effect on 
growth and development of crop plants and ultimately on the 
total productivity per unit area. It also determines the 
environmental conditions at planting, �lowering, and pod 
formation stages and accordingly, in�luences the success in 
maximizing crop yield (Dapaah et al. 2000). The sowing time has 
striking effects on the growth and yield of a crop all over the 
world as a drastic reduction in yield is noticed with delayed
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This area represents mid hill sub-humid climatic zone of 
Himachal Pradesh. It experiences occasional snowfall during 
winter. The region receives an average annual rainfall of 2332 
mm. About 80% of this amount of rainfall is received during June 
to September. During rabi (2018-19) maximum temperature 

th thranged between 25.5 to 31°C (13  and 18  meteorological week, 
ndrespectively) and during 2019-20 between 13.1 to 27.1 °C (2  

th and 20 week, respectively). The minimum temperature ranged 
nd thbetween 0 and 7.5°C (52  and 6  meteorological week, 

nd threspectively) during 2018-19 and 1.4 and 14.6 °C (52  and 18  
standard week, respectively) during 2019-20. The total amount 
of rainfall received was 639.6 and 790 mm during 2018-19 and 
2019-20, respectively. The soils are clay loam to silty clay loam in 
texture and are classi�ied as al�isols with typic hapludalf as its 
sub-order. The reaction of soils is acidic with pH ranging from 
5.2 to 6.0 and CEC from 9.0 to 13.0 mg/100 g soils. The status of 
organic carbon in the soils is medium to high. The soils are 
medium in available N and P and high in available K.

2.2	Plant	material
Four edible-pod pea genotypes used in this study are 'DPEPP-
10-1', 'DPEPP-15-1', 'Mithi Phali', and 'Arka Apoorva' (Figure 1) 
as described in Table 1. 

 sowing beyond the optimum time. Sowing at optimum time 
provides the best yield by af�irming harmonization of weather 
conditions concurrently with different growth stages [12] 
without involving extra costs. Numerous publications have 
reported a reduction in yield concerning the sister crop garden 
pea with delayed sowing after the optimum time [7]; [15]. 
Precise knowledge of sowing date of a particular variety at a 
speci�ic location is critical to achieving a high pod yield. 
Therefore, the positive effect of environmental factors on 
growth and yield could be harnessed if the information on the 
optimum time of sowing is made available. Keeping these 
aspects in view, it would be imperative to study the effect of 
different sowing dates and genotypes on the performance of 
edible pod peas under mid-hill conditions of Himachal Pradesh.

2.	Materials	and	methods
2.1	Location	and	climatic	conditions
The present investigation was carried out at the Experimental 
Farm of the Department of Vegetable Science and Floriculture, 
Chaudhary Sarwan Kumar Himachal Pradesh Krishi 

o oVishvavidyalaya, Palampur [32 6′ N latitude, 76 3′ E longitude 
and 1290.8 m altitude] during winter seasons of 2018-19 and 
2019-20, respectively. 

DPEPP-10-1	DPEPP-15-1	Arka	Apoorva	Meethi	Phali

Figure	1:	Four	edible	pod	pea	genotypes

Table	1:	Description	of	the	plant	material	of	snow	peas	used	in	the	study

CSKHPKV	-	Chaudhary	Sarwan	Kumar	Himachal	Pradesh	Agricultural	University,	IIHR	-	Indian	Institute	of	Horticultural	Research,	PAU	-	Punjab	Agricultural	University
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2.3	Experimental	method
Four edible-pod pea genotypes viz. 'DPEPP-10-1', 'DPEPP-15-1', 
'Mithi Phali' and 'Arka Apoorva' were sown at three dates viz. 

st th th21  October, 5  November and 20  November. Thus, a total of 12 
treatments were evaluated in split plot design with four 
replications in the respective years in a plot size of 2.7 m × 1.8 m 
at spacing of 45 cm between rows and 7.5 cm within row at 60 kg 

-1ha  seed rate manually. The dates of sowing were placed in main 
plots and four varieties in subplots. 40 kg N, 60 kg P O  and 30 kg 2 5

-1K O per ha  were applied as basal dose through urea, single 2

super phosphate and muriate of potash, respectively. Two to 
three irrigations were applied uniformly in all the treatments. 
Power operated knapsack backpack sprayer �itted with a �lat fan 
nozzle (WFN 40) was used for spraying the herbicides 
pendimethalin 1.2 kg/ha. The herbicides were sprayed using a 

-1spray volume of 600 litres of water ha . Hand weeding was also 
superimposed to take care of rest of the weeds. Standard plant 
protection and other cultural practices were followed to 
maintain uniform experimental conditions. The observations 
were recorded for seed yield (q/ha) and related parameters 
namely, plant height (cm), pod length (cm), pods/plant, straw 
yield (q/ha), biological yield (q/ha), harvest index (%) and 100 
seed weight (g). Seed, straw and biological yields were recorded 
on plot basis and were converted to tonnes/ha. Economics of 
treatments was worked out based on the prevalent prices.

2.4	Statistical	analysis
The data obtained were subjected to statistical analysis by 
analysis of variance (ANOVA) for the split plot design to test the 
signi�icance of the overall differences among the treatments by 
the “F” test and a conclusion was drawn at 5% probability level. 
Standard error of mean was calculated in each case. When the 'F' 
value from analysis of variance tables was found to be 
signi�icant, the critical difference (LSD) was computed to test 
the signi�icance of the difference between the two treatments. 
The average values over the replications in the respective years 
and on pooled basis were analyzed as per the procedure 
described for split plot design [4].

3.	Results	and	Discussion
23.1	Emergence	count	(No./m )

The data on the effect of various treatments on emergence count 
have been presented in Table 2. A cursory glance at the data 
revealed that sowing dates signi�icantly in�luenced the 
emergence count in edible-podded pea during 2018-19 and on 

th thpooled basis. Emergence count in crop sown on 5  and 20  
November was signi�icantly higher than early sown crop. 
Signi�icant differences were recorded for emergence count 
among the varieties of edible podded pea during both the years 
and on pooled basis. 'DPEPP-10-1' and 'DPEPP-15-1' had 

 signi�icantly more emergence count as compared to 'Arka 
Apoorva' and 'Mithi Phali' during 2018-19, 2019-20 and on a 
pooled basis. The interaction effects between varieties and 
dates of sowing on emergence count were found to be non-
signi�icant.

3.2	Dry	matter	accumulation
The sowing dates signi�icantly in�luenced the edible-pod pea 
crop dry weight during both the years and on pooled basis. A 

stcursory glance at Table 2 revealed that early sowing on 21  
October produced signi�icantly higher crop dry weight during 
2018-19, 2019-20 and on pooled basis, respectively with 
average increase of 20.6 and 46.8% on pooled basis as 

th thcompared to 5  November and 20  November sowing dates, 
threspectively. Similarly, sowing on 5  November produced 

thsigni�icantly higher crop dry weight over late sowing (20  
November) with average advantage of 21.7% over the years. 
This gradual decrease in dry matter accumulation with delayed 
sowing could be attributed to low vegetative growth, low 
ambient temperature and decrease in crop duration. The 

sthighest dry matter accumulation under early crop sown on 21  
October might be the result of optimum environmental 
conditions for crop growth and the crop got more time to attain 
different phenophases. [8] have also recorded high dry matter 
accumulation in garden pea. Among varieties, 'DPEPP-15-1' 
signi�icantly produced higher dry matter accumulation 
followed by 'DPEPP-10-1' as compared to 'Arka Apoorva' with 
'Mithi Phali'. Interaction effects (Figure 2) revealed that early 

stsowing of 'DPEPP-15-1' and 'DPEPP-10-1' on 21  October, 
resulted in signi�icantly higher dry matter accumulation over 
the other two varieties sown on all the three dates as well as late 

th thsowing of the two test varieties on 5  and 20  November during 
both the years and on pooled basis. There was incremental 
decline in the performance of varieties with delay in sowing on 

th th5  November to 20  November. The signi�icantly lowest dry 
thmatter accumulation was recorded in 'Mithi Phali' sown on 20  

November during both the years. 

3.3	100-seed	weight
The 100 seed weight/test weight is an important yield attribute 
that determines the yield contribution of individual seed as well 
as quality appearance of seed. The data presented in Table 1 
revealed that this trait was not signi�icantly affected by different 
dates of sowing during both the years. In contrary, [9] had 
reported high test weight in early sown pea crop than late sown 
crop. On the other hand, varieties showed signi�icant variation 
for 100 seed weight during both the years and on pooled basis. 
On the pooled basis, signi�icantly higher test weight was 
recorded for 'DPEPP-15-1' over years followed by 'DPEPP-10-1', 
'Arka Apoorva' and 'Mithi Phali' and each variety differing 
signi�icantly from one another.[5],[6] and [14] had also reported 
variations among varieties for test weight in garden pea. 
Interaction effects on 100 seed weight were found to be non-
signi�icant. In contrary to the present �indings, [1] and [11] had 
recorded signi�icant effects of interaction between sowing dates 
and varieties on 100 seed weight.

3.4	Yield
The sowing dates signi�icantly in�luenced the seed and straw 
yield during both the years and on pooled basis. A cursory 

stglance at Table 1 revealed that early sowing on 21  October 
produced signi�icantly higher seed yield to the extent of 26.32, 
35.47 and 30.89 q/ha, respectively during 2018-19, 2019-20 
and on pooled basis, respectively. The average increase was to 

ththe extent of 17 and 57% on pooled basis as compared to 5  
thNovember and 20  November sowing dates, respectively. 

thSimilarly, sowing on 5  November produced signi�icantly higher 
thseed yield over late sowing (20  November) with average 

advantage of 34% over the years. Similar trend was recorded for 
ststraw yield with signi�icant advantage in early crop sown on 21  

October. There was signi�icant incremental decrease to the 
extent of 23 and 40% in straw yield on pooled basis when sown 

th thon 5  and 20  November, respectively as compared to early 
stsown crop on the 21  October. This gradual decrease with 

delayed sowing could be attributed to low vegetative growth, 
low dry matter accumulation and decrease in crop duration. 
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stThe highest yield in early crop sown on 21  October might be the 
result of optimum environmental conditions for crop growth 
and the crop got more time to attain different phenophases. [8] 
also recorded the better performance of genotypes in early 
sown garden pea. 
Among varieties, 'DPEPP-15-1' signi�icantly produced higher 
seed and straw yield as compared to other varieties followed by 
'DPEPP-10-1', 'Arka Apoorva' and 'Mithi Phali' in that order, each 
variety differing signi�icantly from each other. 'DPEPP-15-1' and 
'DPEPP-10-1' had mean seed yield advantage of 53 and 45% 
over variety 'Arka Apoorva' on pooled basis, respectively. [6] and 
[14] had also reported signi�icant differences for these traits in 
garden pea. Interaction effects (Figure 1) revealed that early 

stsowing of 'DPEPP-15-1' and 'DPEPP-10-1' on 21  October 
signi�icantly outyielded the other two varieties sown on other 

thdates as well as late sowing of the two test varieties on 5  
thNovember and 20  November during both the years and on 

pooled basis for seed and straw yield. There was incremental 
decline in the performance of varieties with a delay in sowing on 

th th5  November to 20  November. 

3.5	Harvest	index
The data presented in Table 1 revealed that harvest index varied 
signi�icantly in sowing environments during 2019-20 and on 
pooled basis. During 2019-20 and pooled years, signi�icantly 

th sthigher harvest index was observed in 5  November and 21  
October sown crop. Low harvest index with delayed sowing had 
also been recorded by Sirwaiya and Kushwah (2018). Amongst 
varieties, signi�icant differences were recorded for harvest 
index over the years with highest in 'DPEPP-15-1' (38.03%) 
followed by 'DPEPP-10-1' (37.33%) and 'Arka Apoorva' 
(36.94%) during 2018-19, signi�icantly outperformed 'Mithi 
Phali' (33.52%). However, 'DPEPP-15-1' (46.29%, 42.16%) and 
'DPEPP-10-1' (46.0%, 41.86%) had signi�icantly high harvest 
index than the other varieties viz. 'Arka Apoorva' (40.51%, 
38.73%) and 'Mithi Phali' (38.51%, 36.02%), respectively 
during 2019-20 and on pooled basis. Differences among 
varieties for harvest index had also been represented by [13], 
[6] and [15] in pea. 

3.6	Days	to	seed	maturity
stAnalysis of the data presented in Table 1 revealed that 21  

October sown crop took signi�icantly more numbers of days to 
th thseed maturity followed by 5  November and 20  November 

sown crop. A declining trend was observed for seed maturity 
st thwith delay in sowing from 21  October to 20  November and the 

difference of about 5 to 6 days between �irst and second sowing 
date was further reduced to about 4 weeks in late sown crop as 
compared to early sown crop. This indicated that late-sown crop 
matured about 4 weeks earlier than early sown crop over the 
years and ultimately led to seed harvest almost parallel to other 
sowing dates in the same month that is April. The reduction in 
number of days was due to availability of shorter cool growing 
period for the delayed sown crop and simultaneous rise in 
temperature which accelerated the developmental stages of the 
crop and thereby caused senescence almost in the same month 
of April in all sowing dates. A perusal of data revealed that 
variety 'DPEPP-15-1' (164.33, 172.67 and 168.50 days) took 
maximum number of days to physiological maturity followed by 
'DPEPP-10-1' (162.33, 170.89 and 166.61 days) during 2018-
19, 2019-20 and on pooled basis, respectively while the other 
varieties matured signi�icantly earlier than the above captioned 
varieties over the years. 
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3.7	Economics
Both seeding time and variety are generally considered non-monetary inputs. However, prices/cost on seed and planting varied 
many a times due to quality and prevalent environmental conditions. Also, one may expect similar cost of cultivation due to variety 
and seeding time but it varied due to the quantity of the output realized. Gross returns are directly proportional to the amount of 
output produced in terms of seed and haulm yield under the present investigation and were, therefore, signi�icantly affected (Figure 

st2). Early sowing of 'DPEPP-15-1' and 'DPEPP-10-1' on 21  October, resulted in signi�icantly higher gross and net returns over the 
th thother two varieties irrespective of other dates on 5  November and 20  November during both the years and on pooled basis. 

4.	Conclusion
stIt can be concluded that early sowing on 21  October of 'DPEPP-15-1' followed by 'DPEPP-10-1' produced signi�icantly high seed 

yield as well as net returns as compared to other varieties irrespective of sowing dates besides having higher 100-seed weight and 
harvest index. Thus, it is recommended to use these two varieties in hilly regions at the optimal time to ensure pro�itable returns for 
farmers. 

Acknowledgment: With the assistance of Chaudhary Sarwan Kumar Himachal Pradesh Agricultural University in Palampur, 
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Figure	1:	Interaction	effects	of	dates	of	sowing	on	seed	yield	and	related	parameters	of	different	edible-pod	pea	varieties
CD	(P=0.05)	D	x	V	(1),	For	comparison	of	varieties	at	same	date;	D	x	V	(2),	For	comparison	of	dates	at	same	or	different	varieties

Figure	2:	Interaction	effects	of	dates	of	sowing	on	economics	of	different	edible-pod	pea	varieties



	©	2025	AATCC	Review.	All Rights Reserved. 126.

Eshanee	et	al.,	/	AATCC	Review	(2025)

References

Bozoglu, H., Peksen, E., Perksen, A., Glumber, A. (2007): 
Determination of the yield performance and harvesting 
periods of �ifteen pea (Pisum	 sativum	L.) cultivars sown in 
autumn and spring. Pakistan Journal of Botany,	 39: 2017-
2025.

 ChauhanA., Sharma A., Sharma P., Katoch V., Chadha S., Kumari 
V. (2021): Genetic variability for pod yield and component 
traits in sugar snaps (Pisum	 sativum var. saccharatum). 
Legume Research, DOI:10.18805/LR-4443. 

Dapaah H.K., Mckenzie B.A., Hill G.D. (2000): In�luence of 
sowing date and irrigation on the growth and yield of pinto 
beans (Phaseolus	 Vulgaris) in a sub humid temperate 
environment. The Journal of Agricultural Science, 134: 33-43.

Gomez K.A., Gomez A.A. (1982): Statistical procedures for 
agricultural research, John Wiley and Sons, second edition. 
New York, 357-427.

Gupta A.J., Singh Y.V. (2007): Evaluation of garden pea (Pisum	
sativum) genotypes for earliness, yield and quality attributes. 
Haryana Journal of Horticultural Sciences,	36: 106-110.

Sharma A., Bhardwaj A., Katoch V., Sharma J. (2013): 
Assessment of genetic diversity of garden pea (Pisum	sativum) 
as perspective to isolate horticulturally desirable 
transgressive segregants. Indian Journal of Agricultural 
Sciences, 83: 1334-1339. 

Sharma A., Sharma M., Sharma K.C., Singh Y., Sharma R.P., 
Sharma G.D. (2014): Standardization of sowing date and 
cultivars for seed production of garden pea (Pisum	Sativum	
var.	 hortense	 L.) under north western Himalayas.	 Legume 
Research,	37: 287-293.

Sharma A., Sharma R.P., Singh S. (2016): In�luence of 
Rhizobium inoculation, split nitrogen application and plant 
geometry on productivity of garden pea (Pisum	sativum	L.) in 
an acid al�isol. Legume Research,	39: 955-961.

Sharma A.K., Singh S.P., Sharma M.K. (2003): Genetic 
variability, heritability and character association in pea (Pisum	
sativum	L.). Crop Research,	26: 135-139.

Sharma A.	(2020): Snow Pea. In: Hand Book of Horticulture by 
K.L. Chadha, Indian Council of Agricultural Research, New 
Delhi.

Singh R., Singh P.M. (2011): Effect of sowing dates and varieties 
on yield and quality of garden pea seed. Vegetable Science,	38: 
184-187.

Singh R.K., Singh Y., Singh A.K., Kumar R., Singh V.K. (2010): 
Productivity and economics of mustard (Brassica	 juncea) 
varieties as in�luenced by different fertility levels under late 
sown condition. Indian Journal of Soil Conservation, 38: 121-
124.

Singh S.P., Gautam N.C. (2000): Relative performance of pea 
(Pisum	sativum) cultivars under variable dates of sowing and 
irrigation conditions. Haryana Journal of Horticultural 
Sciences,	29: 123-124.

Sirwaiya S., Kushwah S.S. (2018): Assessment of different 
sowing dates and varieties on growth, yield and quality of seed 
in garden pea (Pisum	 sativum L.). International Journal of 
Current Microbiology and Applied Sciences, 7: 1387-1396.

Sirwaiya S., Kushwah S.S., Bain R.P., Mandale P. (2018): Study of 
combined effect of sowing dates and varieties on growth 
attributes in garden Pea (Pisum	 sativum L.). Journal of 
Pharmaceutical Innovation, 7:709-711.

Eshanee, Sharma Akhilesh, Sharma Parveen, Sharma G.D., 
Manuja Sandeep, Rana Singh Surinder (2023).  Effect of Sowing 
Dates on Phenological Traits, Yield and its Contributing 
Attributes on Snow Pea Genotypes . Legume Research. 46(8): 
1027-1033. doi: 10.18805/LR-4817.

Eshanee, Sharma A, Singh J, Dhaliwal Y and Manuja S (2020) 
Effect of sowing dates on biochemical parameters of edible 
pod pea genotypes. Vegetable	 Science, 47(02), 288-290. 
https://doi.org/10.61180/vegsci.2020.v47.i2.20

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

https://doi.org/10.61180/vegsci.2020.v47.i2.20

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

