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Abstract
This research was conducted in the District of Haripur (Haripur, Khanpur and Ghazi) to increase
the yield of pea. Pea seeds were collected from three sources (Farmer, Dealer and Government
Organization) from each location in order to investigate the yield traits. Mean values for yield traits
of pea seeds were found to be, Embryo damaged Seed 0.77% to 3.31%, inert matter 0.02% to
5.06%, moisture level 7.43% to 6.05%, seed Germination 67% to 91.66%, insect affected seeds
15.33% to 4%, stones and dust particles 32.33% to 9%, viability 87.33% to 55.33%, other variety
seed 1.34% to 0%, other crop seed 5.65% to 0% and seed purity (%) were 98.4% to 78.8% for pea
seeds collected from haripur, khanpur and ghazi. Seeds collected from Khanpur region possess
best seed quality traits. Overall; seed quality of Government organization possesses desirable seed
quality and suggested to grow for better yield. Pea farmers of district Haripur should be trained to
use lasted techniques of seed storage to minimize the economic losses caused due to inferior
quality seeds.
Keywords: Locations; Pea; Quality traits; Seed yield
are present in the pod and each pod consists
Introduction
Pea (Pisum sativum L.) is a leguminous crop
of many seed which are either green or
belongs to the family leguminoseae. Peas are
yellow in color. Botanically pea pods are fruit
the most common nutritious vegetable crop
since they are developing from the ovary of
and mainly cultivated as a winter crop in all
the pea flower [2]. Peas are widely grown in
over the world. It is chiefly a cash crop of the
the tropical as well as subtropical countries
world and consisting to around 40% of the
like Pakistan, India, Burma, Equator and
total trading in pulses [1]. The seed of the pea
Colombia [3].
plant is small and spherical in shape. Seeds
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Peas have been cultivated throughout the
country. In KPK (Khyber Pakhtunkhwa) peas
occupy an area of 1942 hectares with a total
production of 13418 tones. The sites of
cultivation in Khyber Pakhtunkhwa are
Haripur, Mansehra, Swabi etc. Hazara
division enjoyed the central position in
Khyber Pakhtunkhwa by supplying peas [4].
Peas are starchy in nature and contains high
amount of fiber, vitamins and minerals like
Phosporous, copper, iron, zinc and
manganese. Sugar rate in grains are high in
pea crop, dry weight is around one quarter
sugar and one quarter protein [5] Peas consist
of higher amount of protein with essential
amino acid specially lysine [3]. Pea plant
plays an important role in human and animal
nutrition because of high protein level (23 33%) [4].
Minimum plant germination occurs at soil
temperature ranges from 4 to 6ºC while
optimum plant germination occurs at 16 to 18
ºC [6]. High soil temperature leads to very
poor emergence of the seed. Pea crop can
withstand some frost before blooming, but
flowers and pods of pea crop are susceptible
to chilling temperature. A regular supply of
water promotes high yield but root rot
induces at extensive rainfall [7]. Pea cultivar
performs differently under different agroclimatic conditions of the region and various
cultivars of same species even grown in same
environment
conditions
often
have
differences in yield. Yield and quality
characteristics are very complex traits in pea
crop depending on certain biological factors
Table 1. Sources of pea seeds
S. No.
1
2
3
4
5
6
7
8
9

Codes
T1
T2
T3
T4
T5
T6
T7
T8
T9

between environment and heredity. The
combination of traits and characteristics of
cultivars differ according to agro-climatic
conditions of the region [8].
Pea crop is cultivated for a lot of reasons and
purposes, the main purpose of growing pea
crop is to obtain abundant robust product. Pea
grains are consumed fresh or processed as
canned food. Pea plants are also used to feed
animals. In spite of large number of cultivars
in the field, pea yield per unit is lower than
international standard in Pakistan including
many factors like poor cultural practices,
poor weed control, pest attack, etc. Amongst
these pests, incidence of diseases also plays a
major role in the low yield. The crop has a
very promising future due to its shorter life
span and high yield capacity and efforts
should be made to increase yield by selecting
high quality seed for cultivation that meet
with the market standards and are adaptable
to our climatic conditions. Hence current
study was conducted to identify suitable
location for pea seed procurement among
different locations of Haripur and to select
and identify suitable source for pea seed
procurement in district Haripur.
Materials and methods
This research was conducted in the
Department of Horticulture in the University
of Haripur.
Sample collection
Pea seed samples were collected from farmer,
dealer and government organization from the
locations of Khanpur, Haripur and Ghazi
(Table 1).

Sources
Pea Seed collected from farmer, Khanpur
Pea Seed collected from Dealer, Khanpur
Pea seed collected from Government Organization, Khanpur
Pea seed collected from farmers, Haripur
Pea seed collected from Dealer, Haripur
Pea seed collected from Government Organization, Haripur
Pea seed collected from farmers, Ghazi
Pea Seed collected from Dealer, Ghazi
Seed collected from Government Organization, Ghazi
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organization
of
Khanpur
(0.02%).
government organization of Khanpur
contained the highest percentage of moisture
content (7.43%) followed by pea seed
collected from dealer of Khanpur (7.26%),
while the lowest percentage of moisture level
was found in pea seed collected from
government organization of Ghazi (6.26%).
government organization of Khanpur and
Haripur showed the highest germination
percentage (91.66%) while lowest percentage
of germination was found in pea seed
collected from farmer of Ghazi (67%). Pea
seeds which were collected from farmer of
Ghazi contained the highest percentage of
insect affected seeds.
The results of the present study were in-line
with the findings of [1, 5, 10-12]. Embryo
damaged seed significantly affect the overall
yield of the crop. Damaged Seed found to be
very low in the seeds collected from
government
organization
because
government organization produces pure seed
and maintained high quality with good
germination rate. The damaged seeds were
recorded high in the seed collected from
famers and it was because farmer had fewer
facilities regarding seed grading, and has
poor storage conditions [13]. Similarly,
farmers commonly use inferior quality seeds
for sowing hence an increase in damaged
seed occur. The seeds which were collected
from the Government Organization contain
low amount of inert matter as it was the fact
that Government Organization seed was pure
due to proper seed handling, seed grading and
development. Farmers and dealers seed
contains high amount of inert matter as both
of them uses local management practices of
seed collection and cleaning [14]. The high
percent of moisture in farmer’s seed can be
due to fact that farmers use ordinary
containers for seed packing and seed storage,
these containers have thousands of small
pores due to its nature of preparation that
results in absorption of moisture from the

Yield Traits analysis
Analysis of Embryo damaged Seed (%), inert
matter (%), moisture level (%) seed
Germination (%), insect affected seeds
(%)stones and dust particles (%), viability
(%), other variety seed (%), other crop seed
(%) and seed purity (%) were carried out on
pea seeds collected from all the locations as
prescribed in [6]
Statistical analysis
Data were collected and analyzed by using
one way ANOVA (analysis of variance) and
means were separated by LSD (Latin Square
Design) test at 5% probability level to
compare the difference among treatments
means [9].
Result and discussion
Mean values for Embryo damaged Seed (%),
inert matter (%), moisture level (%) seed
Germination (%), insect affected seeds (%)
were present in (Table 2). Results revealed
that there is significant difference were
present between different locations and
sources. Seeds collected from all the sources
shows that embryo damaged seeds were in
the range of 0.77% to 3.31%, inert matter
were in the range of 0.02% to 5.06%,
moisture level content were in close range of
7.43% to 6.05%, seed germination
percentage were in the range of 67% to
91.66%, insect affected seeds were in the
range of 15.33 % to 4 %.
Results showed that Pea seed collected from
farmers, contained highest percentage of
damaged embryo (3.31%) followed by pea
seed collected from dealers of Khanpur
(3.19%), while lowest percentage of
damaged seed (0.07%) were found in pea
seed collected from government organization
of Khanpur. seeds procured from government
organization of Haripur contained the highest
value of inert matter (5.06%) followed by pea
seed collected from farmers of Haripur
(3.33%). The mean values also revealed that
lowest percentage of inert matter was found
in pea seed collected from government
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atmosphere. [14, 15] reported that the seeds
absorbed moisture when they were stored in
ordinary containers. As seed is highly
hygroscopic living material; it absorbs
moisture from air if it is stored in an
environment where relative humidity is
higher than seed moisture content [12]. The

humidity during the months of June and July
was high during the Monsoon season which
allows the seeds to absorb moisture due to
improper storage practices. For this reason,
seeds absorbed moisture from the ambient air
and tended to equilibrium with relative
humidity.

Table 2. Mean and LSD values of treatment for embryo damaged seed, inert matter,
moisture level, seed germination and insect affected seeds
Seed
Sources
T1
T2
T3
T4
T5
T6
T7
T8
T9

Embryo Damaged
Seed (%)
2.76 d ± 0.1
3.19 b ± 0.1
0.71 f ± 0.1
3.07 c ± 0.0
0.33 h ± 0.0
1.17 e ± 0.0
3.31 a ± 0.1
0.55 g ± 0.0
0.77 f ± 0.0

Inert matter
(%)
2.09 cd ± 0.0
0.18 g ± 0.0
0.02 g ± 0.0
3.33 b ± 0.2
2.2 c ± 0.1
5.06 a ± 0.1
2.01 d ± 0.1
1.61 e ± 0.1
1.05 f ± 0.0

Moisture level
(%)
6.60 bc ± 0.3
7.26 a ± 0.2
7.43 a ± 0.2
6.60 bc ± 0.3
6.73b ± 0.2
6.56 bc ± 0.1
6.56 bc ± 0.1
6.5 bc ± 0.2
6.26 c ± 0.2

Seed Germination
(%)
73.3 cd ± 6.4
80.6 bc ± 8.1
91.6 a ± 4.0
85.3 ab ± 3.0
71.6 cd ± 4.0
91.6 a ± 4.0
67.0 d ± 7.2
77.0 bc ± 8.0
86.0 ab ± 5.2

Insect Affected
Seeds (%)
10.0 bc ± 5.0
9.33 bc ± 3.0
4.00 d ± 1.0
14.0 ab ± 3.6
10.6 abc ± 2.5
7.33 cd ± 1.5
15.3 a ± 3.0
9 c ± 4.5
8.33 cd ± 5.0

Mean of three values and standard deviation: T1: pea seed collected from farmer of khanpur, T2: pea seed collected from dealer of Khanpur, T3: pea seed collected from government
organization of Khanpur T4: pea seed collected from farmer of haripur, T5: pea seed collected from dealer of Haripur, T6: pea seed collected from government organization of
Haripur, T7: pea seed collected from farmer of Ghazi, T8: pea seed collected from dealer of Ghazi, T9: pea seed collected from government organization of Ghazi

Seed germination rate was high in the seeds
procured by government organizations of
Haripur and Khanpur which is due to use of
modern practices of seed selection, grading
and the use of high quality seed which
ensures that seeds possess good quality and
health. It was also due to the development of
good quality seed with high rate of seed
germination. Farmers and dealers seed
recorded low germination percentage due to
the use of inferior quality of crop for sowing
and old cultural practices [5, 11]. The insects
invade seeds in the field during seed
development or during processing on the
threshing floor. However, these insect may
be destroyed if well sun dried or properly
treated with insecticide before storage [12].
Mean values for stones and dust particles
(%), viability (%), other variety seed (%),
other crop seed (%) and seed purity (%) were
present in (Table 3). Results revealed that
there is significant difference were present

between different locations and sources.
Seeds collected from all the sources show
that stone and dust particles (%) were in the
range of 32.33% to 9%, Viability (%) were in
the range of 87.33% to 55.33%, other variets
seed (%) were in the range of 1.34% to 0%,
other crop seed (%) were in the range of
5.65% to 0% and seed purity %0 were in the
range of 98.4% to 78.8%.
Results showed that pea seed collected from
farmer of Ghazi contained the highest
percentage of stones and dust particles
(32.33%) followed by pea seed collected
from farmers of Haripur (27.66%), while the
lowest percentage of stones and dust particles
were found in pea seed collected from
government organizations of Khanpur (9%).
Results showed that pea seed which were
collected from government organization of
Haripur contains the highest percentage of
viability (87.33%) followed by seeds
collected from government organization of
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Khanpur (84.33%), while lowest percentage
of viability test was found in pea seed
collected from farmers of Ghazi (55.33%).
Results showed that pea seeds collected from
farmers of Khanpur contains highest amount
of other variety seeds (1.34%) followed by
pea seed collected from farmers of Ghazi
(0.6%), while lowest percentage of other
variety seeds (0.0%) were found in pea seed
collected from government organization of
Khanpur, Haripur and Ghazi. Results of
mean values showed that pea seed collected
from government organization of Ghazi
contains the highest amount of other crop
seeds (5.65%) followed by pea seed collected
from farmers of Ghazi (0.58%) and pea seed
collected from dealers of Haripur (0.33%)
while lowest value of other crop seeds (0.0%)
were found in those seeds which were
collected from government organization of
Khanpur, and Haripur. Analysis of mean
values revealed that pea seeds collected from
government organization of Khanpur
contains highest amount of seed purity
(98.4%) followed by pea seed collected from
government organization of Haripur (96.3%),
while lowest percentage of seed purity were
found in pea seed collected from farmers of
Haripur (78.8%).
These results were in accordance with
findings of [5, 15-17]. The result indicated
that farmer saved seed was not of good
quality because of presence of stones and
dust particles. Thus the presences of these
materials in farmer saved seed possess risk of
contamination of field. This difference in
results revealed that the technique of seed
harvesting and cleaning adopted by farmers
fails to remove properly unwanted particles
from the harvested seed. On the other hand,
Government Organization utilizes modern
techniques for the removal of stones and dust
particles that is the reason of government
organization seeds with low amount of
unwanted materials [18]. Government
organization seed showed the highest

percentage of viability because government
organization seed was developed by using
good quality seed having high standards with
high
germination
rate.
Government
organization develops
healthier
and
improved seed for better productivity. On the
other hand, farmer and dealer seeds were not
up to mark of government organization seed
and developed through old cultural and
management practices thus their viability was
recorded low as compared with the
government seed [19]. These results were inline with the findings of [18] Government
organization collected seeds had less amount
of other variety seed due to excellent cleaning
and selection methods and management
practices. Government organization makes
this possible to remove all unwanted
materials from the seeds by the use of new
technologies. On the other hand, farmers
were not able to utilize new technologies and
utilize local techniques for the selection and
cleaning of seed. Thus contain a large amount
of other variety seed as compared to
government organization seed [20]. Farmers
and dealer’s seeds were contaminated with a
large amount of other crop seed due to
impurity as both of them continuously
utilized the local cultural and management
practices of selection, growing, harvesting
and cleaning of the seed. Thus the seed
obtained was impure and contain other crop
seed with it and stored for the next season. On
the other hand, government organization
seeds were founded with the fewer amounts
of other crop seed as it was pure seed and
developed through modern techniques [21].
[5] Also found significant differences among
all the groups of seed sources and location.
The results suggested that pea seeds which
were
collected
from
government
organization of Khanpur, Haripur and Ghazi
contains highest amount of seed purity as it
belonged from government organization.
Government organization seed was pure
because it developed from high yielding and
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good quality parent varieties. Government
organization seed was pure due to the fact
that it developed from different stages and

impurities were removed through each and
every stage it passed [22, 23].

Table 3. Mean and LSD values of treatment for stone and dust particles, viability, other
variety seeds, other crop seeds and seed purity
Seed
Sources
T1
T2
T3
T4
T5
T6
T7
T8
T9

Stone and dust
Particles (%)
23.3 b ± 2.8
17.0 cd ± 4.0
9.00 e ± 1.0
27.6 ab ± 3.1
21.6 bc ± 4.0
8.33 e ± 3.0
32.3 a ± 6.1
22.0 bc ± 3.6
14.0 de ± 3.6

Viability (%)
68.3 bc ± 7.1
69.6 b ± 9.7
84.3 a ± 3.2
58.6 cd ± 6.5
60.3 bcd ± 10
87.33 a ± 7.7
55.33 d ± 3.5
63.33 bcd ± 5.5
83.66 a ± 4.0

Other Variety
Seed (%)
1.34 a ± 0.07
0.26 e ± 0.03
0.00 f ± 0.00
0.32 d ± 0.03
0.00 f ± 0.00
0.00 f ± 0.00
0.64 b ± 0.04
0.43c ± 0.04
0.00 f ± 0.0

Other Crop
Seeds (%)
0.00 e ± 0.0
0.00 e ± 0.0
0.00 e ± 0.0
0.00 e ± 0.0
0.33 c ± 0.08
0e±0
0.58 b ± 0.02
0.11 d ± 0.04
5.65 a ± 0.11

Seed Purity
(%)
86.3 ef ± 3.7
91.9 cd ± 1.3
98.4 a ± 0.7
78.8 g ± 2.1
91.2 cd ± 1.3
96.3 ab ± 2.2
82.9 f ± 3.2
89.5 de ± 0.8
94.1 bc ± 1.7

Mean of three values and standard deviation: T1: pea seed collected from farmer of khanpur, T2: pea seed collected from dealer of Khanpur, T3: pea seed collected from government
organization of Khanpur T4: pea seed collected from farmer of haripur, T5: pea seed collected from dealer of Haripur, T6: pea seed collected from government organization of
Haripur, T7: pea seed collected from farmer of Ghazi, T8: pea seed collected from dealer of Ghazi, T9: pea seed collected from government organization of Ghazi

district Haripur. It is also recommended that
pea farmers of district Haripur should be
trained to use lasted techniques of seed
storage to minimize the economic losses
caused due to inferior quality seeds.
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