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ABSTRACT 
 

This study was conducted at Horticultural Research Institute, NARC, 
Islamabad, Pakistan during autumn 2009-10 to evaluate the performance of 13 
peas genotypes for higher yield and drought tolerance under rainfed 
conditions. Morphological characters studied were; days to 50 percent 
flowering, number of plants per plot, stem girth per plant, pod length, plant 
height, number of branches per plant, number of pods per plant, number of 
seeds per pod, 100-seed fresh weight, 100-seed dry weight and pod yield. 
Maximum pod yield was noted in 2001-55 (10.43 t/ha) followed by FS-21-87 (9.52 
t/ha). Genotype 2001-55 also excelled in number of seeds per pod (8.56) and 
pod length (9.33 cm). Maximum plant height was observed in Shareen (125.7 
cm) against minimum plant height (65.57 cm) in genotype 2001-55. Maximum 
100- seed fresh weight (49.50 g) was noted in FS-21-87 followed by 2001-55 
(46.00 g) and check Climax (40.0g) against minimum in genotype DMR-4 (20.20 
g) On the basis of overall performances, genotypes 2001-55 and FS-21-87 are 
recommended for further evaluation.  
 

KEYWORDS: Pisum sativum; genotypes; agronomic characters; rainfed 
farming; Pakistan.  

 
INTRODUCTION 

 
Pea (Pisum sativum L.), a leguminous crop, belongs to family leguminoseae, 
and contains higher amount of protein having essential amino acids 
particularly lysine (17). Peas are very common nutritious vegetable and are 
mainly cultivated as winter crop throughout the world. It is predominantly 
export and cash crop of the world constituting about 40 percent of total 
trading in pulses (1). It is grown on an area of 528.71 thousand hectares in 
the world and ranks fourth in production (441.53 thousand tons) among 
grains legume after soybean, groundnut and beans (5).  Peas are grown in 
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many countries of the tropics and subtropics including Burma, India, 
Ethiopia, Morocco, Columbia, Ecuador, Peru and Pakistan (13). 
 
In Pakistan, these are cultivated on 10,000 hectares with a total production of 
82,000 tons, of which large share is contributed by Punjab province.   
Despite large number of cultivars in the field, pea yield per unit in Pakistan is 
lower than international standard due to many factors like poor cultural 
practices, poor weed control, pest attack, etc. Amongst these pests, 
incidence of diseases is a major cause of low yield.  
 
Minimum germination occurs at soil temperature from 4 to 6ºC while 
optimum germination occurs at 16 to 18 ºC. High soil temperature leads to 
poor emergence. Before blooming, crop can withstand some frost but flowers 
and pods are susceptible to freezing temperature. A regular water supply 
promotes high yield but excessive rainfall induces root rot (9). Cultivar 
performs differently under different agro-climatic conditions and various 
cultivars of same species grown even in same environment oftenly have yield 
differences. Yield and quality of crop are very complex characteristics 
depending on certain biological alignments between environment and 
heredity.  The characteristics of a cultivar as well as combination of traits 
differ according to climatic conditions of the localities (14).   
 
The crop has promising future and attempt should be made to improve yields 
through the development of high yielding varieties which are adaptable to our 
climatic conditions. The present investigation was designed for a 
comparative study of local as well as exotic genotypes of peas under agro-
climatic conditions of potowar.  
 

MATERIALS AND METHODS 
 

This study was conducted during autumn 2009-10 under Vegetable 
Programme at Horticultural Research Institute, NARC, Islamabad, Pakistan. 
Thirteen promising genotypes of field peas (Pisum sativum L.) viz. Fallon, 
Shareen, DMR-4, DMR-20, PS-40, 10599, 10694, 10679, 10696, PS-
810240, 94610191, 2001-55 and FS-21-87 were planted in the field 
alongwith two local checks (Meteor and Climax). The layout system was 
complete randomized block design with three replications. The net plot size 
was 6 m2 with 5 cm row to row and 10 cm plant to plant spacing. The row 
length was 4 meters each and there were 4 rows per plot.  Farm yard manure 
was applied @ 30 tons per hectare and NPK @ 120-75-50 kg per hectare. 
Whole of P, K and half of N were applied during the soil bed preparation 
while remaining half of N was applied in two equal doses at anthesis and pod 
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formation stage.  Data on days to 50 percent flowering, number of plants per 
plot, stem girth per plant, pod length, plant height per plant, number of 
branches per plant, number of pods per plant, number of seeds per pod, 100-
seed fresh weight, 100-seed dry weight and fresh pod yield were recorded 
and analysed statistically. 
 
 

RESULTS AND DISCUSSION 
 
Number of plants per plot 
 
The data (Table 1 and 2) revealed highly significant differences among peas 
genotypes for this trait. Maximum number of plants per plot (39.33) was 
found in genotype 94610191 followed by 10674 (39.17), DMR-20 (38.35), 
10694 (38.33) and Fallon (38.17) (Table 1). Minimum number of plants 
(35.17) was observed in both checks Climax and Meteor (35.18 each). 
Hussain et al. (11) also reported similar findings.  

 
Days to 50 percent flowering 
 
The genotypes also revealed highly significant differences for days to 50 
percent flowering (Table 1 and 2). Minimum number of days taken for 50 
percent flowering were found in Climax and 10694 (60.0 each) followed by 
Meteor (62.6) and FS-21-87, 2001-55 and Shareen (63.0 each) (Table 1). 
Maximum number of days for 50 percent flowering were noted in genotype 
PS-810240 (82.0) followed by DMR-4 (81.0) and DMR-20 (79.0).  
 
The possible reason of early flowering in certain genotypes indicated 
adaptability of these genotypes in a particular environment, better and 
efficient utilization of nutrients in a relatively hostile environment which might  
have resulted in early termination of vegetative phase and initiation of 
reproductive stage as compared to genotypes which took longer time to 
flowering (12). Similar results have also been reported earlier (9, 21, 23). 
  
Plant height (cm) 

Peas genotypes also showed highly significant differences in plant height 
(Table 1 and 2). Maximum plant height (126.7 cm) was observed in genotype 
Shareen followed by DMR-20 (121.3 cm), 10694 (117.7 cm) and PS-810240 
(118.7 cm) (Table 1). Genotype 2001-55 attained minimum plant height 
(65.67 cm) followed by 10679(78.33 cm), Climax (76.33 cm) and Meteor (69 
cm). Similar results have also been reported by previous workers (7, 9, 10). 
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Table 1:  Performance of 13 genotypes of peas for different morphological 
  characters.   

 
Cultivars No. of 

plants/ 
plot 

No. of 
days to  

50 % 
flowering 

 

Plant 
height 
(cm) 

No. of 
branches

/ plant 

No. of 
pods/ 
plant 

Pod 
length 
(cm) 

DMR-4 35.17 e 81b 116d 5.66a 60.400a 4.380 h 
DMR-20 38.35b 79c 121.3b 3.667bc 31.350e 6.443 ef 
Fallon 38.17b 73d 116d 2.700de 50.500b 6.333 f 
Shareen 35.48d 63g 126.7a 3.000cde 35.150d 5.660 g 
PS-40 36.23c 71e 74.33i 3.533bcd 44.450b 6.733 e 
10694 38.33b 71e 117.7e 2.867cde 29.400e 6.410 ef 
10679 39.17b 69f 78.33g 2.333e 22.100fg 6.447 ef 
10599 36.33c 62i 115d 3.467bcd 22.400fg 6.333 f 
PS-810240 38.17b 82a 118.7c 2.333e 38.100d 6.567 ef 
94610191 39.33a 71e 113.3e 3.000cde 42.350c 5.520 g 
10696 35.23d 62i 104.7f 3.500bcd 14.250i 5.490  g 
2001-55 35.47d 63g 65.67i 2.833cde 20.850gh 9.333 a 
FS-21-87 36.17c 63g 72.67j 2.733cde 31.250e 8.830 b 
Meteor(check) 35.17e 62.6h 69k 2.867cde 25.650f 7.347 d 
Climax(check) 35.17e 62i 76.33h 4.000   b 17.850hi 8.333 c 
LSD 0.05% 
CV 

0.2484 
0.46% 

1.346 
0.81% 

0.0748 
6.1% 

0.2817 
15.08% 

0.8329 
1.51% 

0.3428 
3.06%               

 
 

Cultivars No. of 
seeds/pod 

Stem girth 
(cm) 

100-seed 
fresh 

weight 
(g) 

 

100-seed 
dry weight 

(g) 

Pod yield  
(t/ha) 

DMR-4 4.000 gh 0.68a 20.20 l 8.233 m 4.910 l 
DMR-20 5.700 cde 0.66b 38.47 d 15.43 c 6.167i 
Fallon 4.200 gh 0.62d 34.33 f 14.60 d 5.147 k 
Shareen 3.667 h 0.63d 28.50 i 17.10 a 8.43ef 
PS-40 6.000 cd 0.63d 27.00 j 13.84 f 7.950 c 
10694 4.633efgh 0.66b 32.33 g 13.54 g 7.563 f 
10679 7.133 b 0.65b 26.17j 13.05  h 7.850 d 
10599 6.100 bcd 0.63d 34.33 f 14.12 e 7.647 e 
PS-810240 5.100 defg 0.62d 30.27 h 12.54  j 7.147 h 
94610191 4.400  fgh 0.64c 23.67 k 11.00 l 3.747 m 
10696 6.500   bc 0.61d 30.00 h 12.81 i 5.443 j 
2001-55 8.567 a 0.62d 46.00 b 13.12 h 10.43a 
FS-21-87 8.267 a 0.64c 49.50 a 14.23 e 9.250bc 
Meteor(check) 5.467 cdef 0.64c 36.40 e 16.73 b 7.25g 
Climax(check) 6.567   bc 0.68a 40.00 c 11.80 k 6.12i 
LSD 0.05% 
CV 

0.9951 
10.35%     

0.248 
0.22% 

1.192 
2.15% 

0.139 
0.64%            

0.0748 
0.61%   

Figures in a column sharing different letter (s) differ significantly (p < 0.05). 
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Table 2. Analysis of Variance for different morphological  traits of peas. 
 

Source of 
Variance 

D.F Days to 50% 
flowering 

No.  of  
branches/ 

plot 

No. of 
pods/plant 

Pod 
length 
(cm) 

No. of 
plants/ 

plot 

Plant height 
(cm) 

Replication 2 1.52 0.1860 0.043 0.0861 0.0004 0.01 
Genotypes 14 157.83** 2.058** 480.40** 5.22** 7.731** 1567.40** 

Error 28 2.359 0.237 0.248 0.042 0.0002 0.27 
Source of 
Variance 

D.F No. of seed/ 
pod 

100-seed 
fresh 

weight (g) 

100-Seed 
dry weight 

(g) 

Stem girth (cm) Yield (t/ha) 

Replication 2 0.6207 0.064 0.000 0.00004 0.0013 
Genotypes 14 6.6375** 194.089** 14.582** 0.00173** 14.743** 

Error 28 0.354 0.508 0.0073 0.00016 0.001 
 

Different responses to plant height might be due to genetic characteristic of 
genotypes and adaptability to a particular environment. Since the genotypes 
2001-55 and Climax (check) were earlier in flowering, so these had little time 
for attaining vegetative growth, reserved food materials diverted to sex 
expression, resulting in  dwarfishness. The dwarf plant which could not 
benefit from prevailing climatic condition showed less adaptability in tested 
area (12). 

  
Number of branches per plant 
 
The statistical analysis indicated significant differences among peas 
genotypes regarding number of branches per plant (Table 1 and 2). DMR-4 
attained maximum number of branches per plant (5.66) followed by Climax 
(4.00), DMR-20 (3.667) and PS-40, (3.533) (Table 1). However, genotypes 
DMR-20. PS-40, 10696 and 10599 showed non-significant difference. The 
lowest number of branches was observed in genotypes 10679 and PS-
810240 (2.333 each) which did not differ significantly from genotypes 
Shareen, 10694, 94610191, 2001-55, FS-21-87 and check Meteor. 
 
More time to flowering in some genotypes with more number of branches is 
an indication of more vegetative growth due to climatic condition. It was 
observed that some genotypes had determinate type growth and their plant 
bloomed and exhausted simultaneously, hence these had less branches per 
plant as have been observed by Hussain and Badshah (9). In germplasm 
collected from different climatic conditions, rate of acclimatization may be 
considered the possible cause of variation (8). Moreover, this variation could 
be due to genetic variability of different germplasms. Similar results were 
elucidated by Wadan et al. (24).  

 
Number of pods per plant 
 
The analysis of variance revealed highly significant differences among all the 
genotypes (Table 2). Maximum pods per plant were found in DMR-4 (60.40) 
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followed by Fallon (50.50) and PS-40 (44.45). The genotypes FS-21-87 
remained at the bottom (20.00) (Table 1).  
 
More number of pods per plant may be due to small pod size as less nutrient 
are required for small pods compared with larger pods (6, 18). Number of 
pods per plant relate to plant height. Vigorous varieties produced more pods 
while number of pods decreased with decrease in plant height, which might 
be attributed to genetic make up of the plants. Pods per plant have 
significant and positive correlation with biological yield, grain yield and 
harvest index. Similar results have also been reported earlier (10, 15). Some 
researchers observed number of pods per plant as the most useful yield 
component (13). 
 
Pod length (cm) 
 
Genotype 2001-55 had the longest pod (9.333 cm) followed by FS-21-87 
(8.830 cm), Climax (8.333 cm), Meteor (7.347 cm), PS-40 (6.733 cm) and 
Fallon (6.333 cm) (Table 1). DMR-20, 10694, 10679 and PS-810240 showed 
slightly less pod length than PS-40. However, the lowest pod length was 
found in genotype DMR-4. (4.380 cm). Shah et al. (20) have reported similar 
results. In general, pod size is a varietal character, but it is also affected by 
vigour of plant. Greater availability of nutrients especially during pod 
formation and development stages of more vigorous pea varieties might 
have translocated maximum of its reserved food material towards pod 
formation and development (4, 12). 
 
Number of seeds per pod 
 
Statistical analysis showed highly significant difference among genotypes 
(Table 1 and 2) for number of seeds per pod. Genotypes 2001-55 and FS-
21-87 differed significantly from 10679, Climax, 10696 and 10599 whereas 
all other genotypes indicated variable behavior (Table 1). The data indicated 
that 2001-55 and FS-21-87 excelled in seeds per pod (8.567 and 8.267) 
followed by 10679 (7.133). The genotypes Climax (6.567), 10696 (6.500) and 
10599 (6.100) were non-significant among themselves. Shareen produced 
the lowest (3.667) number of seeds per pod. 
 
These results are similar to those of Arshad et al. (4) who stated that number 
of seeds are correlated with pod length. The more is the pod length, the 
more is number of seeds and vice versa. The environmental and genetic 
factors of different cultivars may have affected process of fertilization (18). 
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The possible reason of less number of seeds per pod may be that 
environment was not suitable at the time of pollination and fertilization (2). 
Cool climate with moderate rainfall at the time of pollination and fertilization 
produced more number of seeds per pod as compared to dry climate and 
heavy rainfall at these stages (1).  
 
Stem girth (cm) 
 
Mean values for stem girth elucidated highly significant reference among all 
genotypes (Table 1 and 2). The highest stem girth was recorded in DMR-4 
and Climax (0.68 cm each) followed by 2001-55 and PS-810240 (0.62 cm 
each) against minimum in 10696 (0.61 cm). 

 
100-seed fresh weight (g) 
 
Highly significant differences were also observed among genotypes for 100-
seed fresh weight (Table 1 and 2). Maximum 100-seed fresh weight was 
noted in FS-21-87 (49.50 g) followed by 2001-55 (44.00 g) and Climax (40.00 
g). DMR-4 gave minimum 100-seed fresh weight (20.20 g). All other 
genotypes remained intermediate in performance with respect to this trait.  
 
The results suggest a strong relationship between source and sink and 
maximum translocation of food material from vegetative to reproductive 
portion in good environmental condition which cause higher seed weight (1). 
The rate of acclimatization of genotypes may be considered the possible 
cause of this variation. Moreover, this variation might be due to genetic 
variability of different genotypes (8). 
 
100-seed dry weight (g)  
 
The analysis of variance regarding 100-seed dry weight showed that all 
genotypes were highly significant with each other (Table 2). The data 
indicated that genotype Shareen ranked first (17.10 g) followed by Meteor 
(16.73 g) and DMR-20 (15.43 g). Minimum 100-seed dry weight was 
observed in DMR-4 (8.233 g) (Table 1).   

  
Pod yield (t/ha) 

  
Highly significant variation in pod yield was observed among different 
genotypes. Genotypes 2001-55 had maximum pod yield (10.43 t/ha) followed 
by FS-21-87 (9.250 t) and Shareen (8.43 t) (Table 1). Genotype 9461091 
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produced minimum yield (3.747 t) followed by DMR-4 (4.9101 t/ha). More 
yield in different genotypes may be due to optimum plant survival, long and 
more number of seeds per pod, which ultimately contributed significantly 
towards final yield. The performance of a cultivar mainly depends on 
interaction of genetic make up and environment. Therefore, these two factors 
provide an index for selection of cultivars for a specific locality (4).  
 
Similar results have also been reported by Ranalli et al. (19) who observed 
that different cultivars differed in their yield capability. Further, optimum 
temperature and relative humidity during grain filling period might also be 
responsible for maximum translocation of photo assimilates towards final end 
product. (16). Positive association of grain yield with plant height, pods per 
plant and stem girth has also been observed under field or rainfed conditions 
by Hatam and Amanullah (8). 
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