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ABSTRACT 
 

This study was carried out at El-Kanater El-Khayria Vegetable Rsearch Farm, 
Kalubia Governorate, Egypt. During the period from 2008  to 2010. Four pea cvs., viz., 
Master B, Samroula, Waver Top and Kiados were used in this study. Crosses 
between these cvs were done and F1, F1r and F2 seeds were produced and evaluated 
to study the inheritance of some economic characters. 

Absence of maternal effect was noticed for all characters in all crosses. 
Different types of dominance were found in different crosses for the studied 
characters as over dominance which was found for all characters except for the 
characters pod length and number of seeds/pod, meanwhile, partial dominance were 
detected in some hybrids for studied characters.  

Positive heterosis values estimated were 1.36 % - 28.10 %, 2.75 % - 30.97 %, 
0.60 % - 3.26 %, 10.63 % - 22.83 and 2.78 % – 4.84 % for plant height, total green 
pods yield/plant, pod length, number of pods/plant and number of seeds/pod, 
respectively. While negative heterosis estimated was from -15.84 % for plant height 
and -5.48 % for number of seeds/pod.    

Minimum number of gene pairs estimated was 1-2, 1-9, 1-12, 1-4 and 1-7 for 
plant height, total green pods yield/plant, pod length, number of pods/plant and 
number of seeds/pod, respectively. BSH estimates for previously listed characters 
were, respectively, 70.66 % - 89.89 %, 32.56 % - 67.60 %, 38.58 % - 77.85 %, 27.39 
% - 68.42 % and 50.00 %  - 67.88 % for this characters.  

In general, some promising F2 plants could be selected to start a breeding 
program for producing a new pea cultivar. 

 

INTRODUCTION 
 

 Garden peas, (Pisum sativum L.) is an important vegetable crop in 
Egypt. In developing countries, there is an important role for breeding 
programs to improve the quantity and quality of agricultural production. Over 
dominance was observed on pea for plant height Panda et al., (1994), Kumar 
et al., (1997), Nosser (2005) and Bhnan (2008), for total green pods 
yield/plant (Panda et al., 1994 and Bhnan 2008). Meanwhile, partial 
dominance for plant height, total green pods yield/plant, number of pods/plant 
and number of seeds/pod was detected on pea by Nosser (2005), for pod 
length Kumar et al., (1997) and Salib (2006). Positive heterosis was reported 
on pea for the characters plant height (Nosser 2005, Salib 2006, Bhnan 2008 
and El-Dakkak and Hussein 2009), for total green pods yield/plant and pod 
length (Sarawat et al., 1994 and Bhnan 2008), for number of pods /plant  
Sarawat et al., (1994), Sharma et al., (1998) Nosser (2005) and El-Dakkak 
and Hussein (2009), for number of seeds/pod Sarawat et al., (1994), Sharma 
et al., (1998) and Nosser (2005). On the contrary negative heterosis for plant 
height was detected on pea by Nosser (2005) and Salib (2006). 

Number of gene was found for plant height character (Ranal and Mari 
1993, Nosser 2005, Salib 2006 and Bhnan 2008), for total green pods 



Nosser, M. A and Ebtesam Y. Bhnan 

 1482 

yield/plant and pod length (Ranal and Mari 1993 and Nosser 2005), for 
number of pods/plant (Ranal and Mari 1993, Nosser 2002, 2005 and Bhnan 
2008), also for number of seeds/pod was found by Ranal and Mari (1993) 
and Nosser (2005). 

Broad sense heritability was estimated as moderate to high for plant 
height, Farag and Darwish (2005), Nosser (2005), Salib (2006), Salem 
(2007), Abd El-Hady and Hussein (2008), Bhnan (2008), El-Dakkak and 
Hussein (2009) and Nosser (2011). Total green pods yield/plant (Panda et 
al., 1994, Nosser 2005, Bhnan 2008 and Nosser 2011), for pod length Nosser 
(2005), Salem (2007) and Abd El-Hady and Hussein (2008), for number of 
pods/plant (Nosser 2002, Farag and Darwish 2005, Nosser 2005, Salem 
2007, Abd El-Hady and Hussein 2008, Bhnan 2008, El-Dakkak et al.,2009 
and Nosser 2011), for number of seeds/pod (Nosser 2002 and El-Dakkak et 
al., 2009 and Nosser 2011). 

The aim of this study was to study the inheritance of some economic 
characters in pea and was also to select some promising F2 plants to start a 
breeding program for producing a new pea cultivar.  

  

MATERIALS AND METHODS 
 
This study was conducted during the period from 2008 to  2010. 

production and evaluation of genetic populations was carried out at El-
Kanater El-Khayria Horticulture Research Station, Kalubia governorate.   
Production of genetic populations 

Seeds of four pea cvs., viz., Master B, Samroula, Waver Top and 
Kiados were sown in the open field on the first week of October of both  
seasons 2008 and 2009 to produce F1, F1r and F2 seeds. The cultivars 
Master B and Kiados are early flowering, meanwhile, Samroula and Waver 
Top cvs are late flowering and high in both green yield and number of 
pods/plant. Straight and reciprocal crosses between the used four cvs were 
produced as follows : 
 
Straight crosses                               Reciprocal crosses 
 Master B × Samroula                         Samroula × Master B             
 Master B × Waver Top                       Waver Top × Master B         
 Master B × Kiados                             Kiados × Master B           
 Samroula × Waver Top                       Waver Top × Samroula    
 Samroula × Kiados                             Kiados × Samroula                
Waver Top × Kiados                            Kiados × Waver Top  

 Some seeds of the straight F1 crosses were sown . Flowers of F1 
plants were left for selfing to produce F2 seeds.  
Evaluation of genetic populations  

Seeds of parental, F1, F1r, and F2 populations for each of the six 
crosses were sown on 5th October 2010 in a randomized complete block 
design with three replicates. Each replicate consisted of one row for every 
non-segregating population, i.e., parents, F1, and F1r, and three rows for each 
F2. Each row was 4.5 m long and 0.6 m wide. Individual seeds were sown at 
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a distance of 10 cm apart. Data were recorded on individual plants of the 
different populations in each cross.  
Data were recorded on the following characters :  
1 .  Vegetative characters : 
         • Plant height 
2 . Yield and its components : 
         • Total green pods yield/plant. 
         • Pod length. 
         • Number of pods/plant.  
         • Number of seeds/pod. 
                 
Genetic parameters estimated 
Maternal effect 
         It was estimated by measuring the significance of differences between 
F1 means and their reciprocals by using the (t) test. 
Potence ratio  
          The relative potency of gene set (P) was used to determine the 
direction of dominance according to the formula given by smith (1952). 
                                          F1 – M P 
                   P =  
                                           ½ (P2 – P1) 
  F1 : First hybrid generation mean. 
  P1 : Mean of the smaller parent. 
  P2 : Mean of the larger parent. 
  MP : Mid parent value = ½ (P1 + P2) 
Heterosis    

 Heterosis was calculated on the better parent basis using the     
following formula :   
 
                         F1  -  H P 
Heterosis =                              × 100                (Sinha and Khanna, 1975) 
                             H  P  
     F1 = Mean of the first hybrid generation. 
     H P = Mean of the high or better parent.  
Minimum number of genes 
       The minimum number of genes controlling the character in each cross 
was calculated using Wright formula (Burton, 1951) 
              0.25 (0.75 –h + h2 ) D2                                                             
   N =                     
                  VF2 – VF1                                                                                       
                                              F1 – P1 
Where :            h =    
                                       

      P2 – P1 
N = Minimum number of gene pairs. 
D= The difference between the observed mean of female and male   parents. 
VF1 and VF2 = Variance of F1 and F2 populations, respectively. 
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Broad sense heritability 
        (BSH) was calculated using the formula given by (Allard, 1960): 

        BSH =        VG × 100               
                           VP 

Where:  
VG = Genetic variance which was calculated by substracting the 

environmental variance (VE )from phenotypic variance (Vp). 
Vp = Phenotypic variance = VF2. 
VE = Environmental variance which was considered as the geometric mean of 

variance of the non-segregating populations, i. e., parents and F1. 

In a given characters, the crosses which their parents showed 
significant difference among them were used to study this trait. 
  

RESULTS AND DISSCISION 
 
Plant height 

Data obtained on plant height of parental, F1, F1r, and F2 populations of 
the crosses Master B × Samroula, Master B × Waver Top, Master B × 
Kiados, Samroula×Kiados and Waver Top × kiados are presented in Table1. 

Parents were distinctively different in plant height in all studied 
crosses. In each cross, F1 mean was taller than the parents except in the 
crosses Master B × Samroula who observed intermediate between the 
parents. F2 means were intermediate between its respective parents with a 
high tendency towards the high parent. No significant differences were 
observed between F1

,s and their reciprocals for plant height in all studied 
crosses indicating absence of maternal effect. 

Quantitative genetic parameters obtained for plant height are 
presented in Table 2. Positive values of potence ratio were observed in all  
crosses except for the cross Waver Top × Kiados. The crosses Master B × 
Waver Top and  Samroula × Kiados showed over dominance and the 
crosses Master B × Samroula and Master B × Kiados exhibited partial 
dominance for the tall parent. Meanwhile, the cross Waver Top × Kiados 
showed partial dominance of the short parent. These results are in 
agreement with Panda et al., (1994), Kumar et al., (1997), Nosser (2005), 
and Bhnan (2008). Positive heterosis values were  estimated for the crosses 
Master B × Waver Top, Samroula × Kiados and Waver Top × Kiados as 
1.36, 28.10 % and 4.57 %, respectively. Similar results was obtained by 
Nosser (2005), Salib (2006), Bhnan (2008) and El-Dakkak and Hussein 
(2009). Negative heterosis values were obtained for other studied crosses 
ranged from –15.84 % to –13.62 % for the crosses Master B × Samroula and 
Master B × Kiados. Similar results was obtained by Nosser (2005) and Salib 
(2006). Plant height was found to be controlled by one pair in the cross 
Master B × Kiados to two pairs of genes in all the crosses. These results 
were in agreement with those obtained by Ranal and Mari (1993), Nosser 
(2005) Salib (2006) and Bhnan (2008).  
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Estimates of BSH for this trait ranged from 70.66 % to 89.89 % (Table 
2). These results were partially agree with BSH estimates of  Farag and 
Darwish (2005), Nosser (2005), Salib (2006), Salem (2007), Abd El-Hady 
and Hussein (2008), Bhnan (2008), El-Dakkak and Hussein (2009)  and 
Nosser (2011). 
 
Table 2: Quantitative genetic parents obtained for characters in  pea 

crosses. 
Characters  Crosses  Potence ratio  Heterosis  Number of gene BSH 

Plant height  1x2  0.03 - 15.84  1.01 75.41 

 1x3  2.08  1.36  1.84 70.66 

 1x4  0.05 - 13.62  0.18 81.58 

 2x4  2.37  28.10  1.21 84.42 

 3x4 - 0.87  4.57  1.27 89.89 

Total green 
pods yield 

 1x2  2.83  30.97  1.43 57.82 

 1x3  1.46  21.89  1.89 32.56 

 1x4  2.65  6.78  0.37 67.60 

 2x4  1.49  5.11  1.20 42.90 

 3x4  1.25  2.75  8.06 50.34 

Pod length  1x3 1.07  0.81  0.74 71.62 

 1x4  0.29 3.26  3.25 77.85 

 2x3  0.04  0.34  0.76 66.46 

 2x4  0.51 0.60 11.18 38.58 

 3x4  1.14 - 14.26  1.38 77.78 

number of 
pods/plant 

 1x2  2.79  17.02  1.26 68.42 

 1x3  2.00  16.62  3.52 51.32 

 1x4  2.72  22.83  0.48 38.56 

 2x4  1.34  20.24  2.79 27.39 

 3x4  1.07  10.63  2.53 47.50 

number of 
seeds/pod 

 1x2  1.93  4.11  0.13 67.07 

 1x3  0.71 - 5.48  5.85 52.34 

 1x4  1.25  4.84  6.62 50.00 

 2x3  1.26  4.27  1.47 63.07 

 2x4  1.16  2.78  1.53 67.88 
1- Master B  ,                   2- Samroula,                       3- Waver Top,                         4- Kiados 

 
Total green pods yield/plant 

Data obtained on green pods yield/plant of parental, F1, F1r, and F2 

populations of the crosses Master B × Samroula, Master B × Waver Top, 
Master B × Kiados, Samroula × Kiados and Waver Top × kiados are 
presented in Table 3. 

Parents were distinctively different in green pods yield/plant in all 
studied crosses. In each cross, F1 means were higher than the better parent. 
F2 means were shorter than the parents in all crosses except for Samroula × 
Waver Top who obtained intermediate between their parents in this trait. No 
significant differences were observed between F1

,s and their reciprocals for 
total green pods yield/plant in all studied crosses indicating absence of 
maternal effect. 
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Quantitative genetic parameters obtained for total green pods yield/plant are 
presented in Table 2. High positive values of potence ratio indicated over  
dominance for this trait in the crosses Master B × Samroula and Master B × 
Kiados which showed over dominance. While partial dominance were 
showed for the crosses Master B × Waver Top, Samrpula × Kiadoa and 
Waver Top × Kiados. These results are in agreement with Panda et al., 
(1994) and Bhnan (2008). On the other hand, Nosser (2005) reported partial 
dominance for this character. 

Positive heterosis values were observed for this trait in all crosses 
ranger from 2.75 % to 30.97 % in the crosses Waver Top × Kiados and 
Master B × Samroula, respectively. Similar results were reported by Sarawat 
et al., (1994) and Bhnan (2008).  

Total green pods yield/plant was found to be controlled by number of 
genes ranged from one pair to nine pairs. These results were in agreement 
with Ranal and Mari (1993) and Nosser (2005).  

Estimates of BSH for total green pods yield/plant were moderate to 
high being 32.56 % to 67.60 % in all crosses. These results were partially 
agree with estimates of Panda et al., (1994), Nosser (2005), Bhnan (2008) 
and Nosser (2011). 
Pod length  

Data obtained on pod length of parental, F1, F1r, and F2 populations of 
the crosses Master B × Waver Top, Master B × Kiados, Samroula × Waver 
Top, Samroula × Kiados and Waver Top × kiados are presented in Table 4. 

Parents were distinctively different in pod length in all studied crosses. 
In each cross, F1 mean was higher than the better parent except for the cross 
Waver Top × Kiados who obtained intermediated between parent. 
Meanwhile, the F2 mean was intermediate between parents in all crosses. No 
significant differences were observed between F1

,s and their reciprocals in 
this trait in all studied crosses indicating absence of maternal effect. 

 Quantitative genetic parameters obtained for pod length are 
presented in Table 2. positive values of potence ratio indicated  partial 
dominance in all crosses. These results are agreement with Kumar et al., 
(1997) and Salib (2006). 

Positive heterosis values were estimated for all crosses ranged from 
0.60 % to 3.26 %, while negative heterosis observed in the cross Waver Top 
× Kiados. These results were in agreement with Sarawat et al., (1994) and 
Bhnan (2008).  

Pod length was found to be controlled by one pairs in the crosses 
Master B × Waver Top and Samroula × Waver Top to twelve pair of genes in 
the cross Samroula × Kiados. These results were in agreement with those of 
Ranal and Mari (1993) and Nosser (2005). 

Estimates of BSH for pod length ranged from 38.58 % to 77.85 %. 
These results were partially agree with estimates of  Nosser (2005), Salem 
(2007) Abd El-Hady and Hussein (2008.  
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Number of pods/plant. 
Data obtained on number of pods/plant of parental F1, F1r, and F2 

populations of the crosses Master B × Samroula, Master B × Waver Top, 
Master B × Kiados, Samroula × Kiados and Waver Top × kiados are 
presented in Table 5. 

Parents were distinctively different in number of pods/plant in all 
studied crosses. In each cross, F1 mean was higher than the better parent.  

Meanwhile, the F2 mean was intermediate between parents except for 
the  crosses Master B × Samroula and  Master B × Kiados who observed 
higher than the better parent.  

No significant differences were observed between F1
,s and their 

reciprocals for number of pods/plant in all crosses indicating absence of 
maternal effect. 

 Quantitative genetic parameters obtained for number of pods/plant 
are presented in Table 2. Positive values of potence ratio were detected in all 
crosses indicating over dominance of the high number of pods/plant for the 
crosses Master B × Samroula and Master B × Waver Top and  Master B × 
Kiados. Meanwhile, partial dominance was obtained for another crosses for 
this trait. These results were in agreement with Nosser (2005).  

Positive heterosis values were estimated for all crosses ranged from 
10.63 % in the cross Waver Top × Kiados to 22.83 % in the cross Master B × 
Kiados, respectively. Similar results were reported by Sarawat et al., (1994), 
Sharma et al., (1998), Nosser (2005) and El-Dakkak and Hussein (2009).   

Number of pods/plant was found to be controlled by number of genes 
ranged from one pair to four pairs of genes. These results are in agreement 
with Ranal and Mari (1993), Nosser (2002 and 2005) and Bhnan (2008).  

 Estimates of BSH for number of pods/plant ranged from 27.39 % to 
68.42 % in crosses Samroula × Kiados, and Master B × Samroula, 
respectively (Table 2). These results are agree with estimates of  Nosser 
(2002), Farag and Darwish (2005), Nosser (2005), Salem (2007), Abd El-
Hady and Hussein (2008),  Bhnan (2008) and Nosser (2011). 
Number of seeds/pod. 

Data obtained on number of seeds/pod of parental, F1, F1r, and F2 

populations of the crosses Master B × Samroula, Master B × Waver Top, 
Master B × Kiados, Samroula × Waver Top and Samroula × kiados are 
presented in Table 6. 

Parents were distinctively different in number of seeds/pod than all 
crosses. In each cross, F1 means were higher than the highest  parent in all 
crosses except for the cross Master B × Waver Top who observed 
intermediated between the parents. F2 means were intermediate between its 
two parents except for the cross Master B × Samroula where F2 mean was 
less than the short parent. No significant differences were observed between 
F1

,s and their reciprocals for number of seeds/pod in all crosses indicating 
absence of maternal effect. 

Quantitative genetic parameters obtained for number of seeds/pod are 
presented in Table 2. Positive values of potence ratio indicated  partial 
dominance in all crosses. These results are in agreement with Nosser (2005). 
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Positive heterosis values were estimated in all crosses and ranged from 2.78 
% to 4.84 % while the cross Master B × Waver Top which  showed negative 
heterosis. Similar results were reported by Sarawat et al., (1994), Sharma et 
al., (1998) and  Nosser (2005). 

Number of genes estimated for the number of seeds/pod ranged from 
one pair to seven pairs. Similar results were reported by Ranal and Mari 
(1993) and Nosser (2005). 

Estimates of BSH for number of seeds/pod ranged from 50.00 % in the 
cross Master B × Kiados to 67.88 % in the Samroula × Kiados. These results 
were partially agree with estimates of Nosser (2002), El-Dakkak et al., (2009) 
and Nosser (2011).             
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 دراسات وراثية على بعض الصفات الاقتصادية فى البسله
 ابتسام يسرى بهنانمجدى انور نصير و 

 مصر. –الجيزة  –مركز البحوث الزراعية  - معهد بحوث البساتين -بحوث الخضر اقسام 
 

اجريت هذه الدراسة  ىةم طة ة  ثةةلب الثسةبايق ثبل اةب ر الميريةة طةبىية  ال لايلثية  مةمن ال اةر  طةق 
  ل  لي ةر اةل   ل  سةبطرلل طبسار ثةم   ل لهم الثسلا  طق صابف ارثع  ألاسامدطت ىيهب  0202الم  0228

. ام الاهجيق ثيق الاثبء الارثعة ل اااجت  ثةذلر الجيةن الالن   ل الجيةن الالن العكسةم  ل الجيةن ال ةبام  كيبدلس
  م قيطت لدراس  لرا   ثعض الص بت الاقاصبدي . 

لجةدت ااةلام طمالا ة  طةق درجةبت السةيبده ثةيق كطةب  ىم كن الص بت طةن الدراسة  لم يمةي اب ير لمم
ةةةدد الثةذلر ىةةم  ةةلن ال ةرق   ة ىةةم كةن الصةة بت ىيطةب ةةةدا صة   الصة بت الطمالا ة    ةيةةب لجةدت  سةةيبده ىب  ة

   اةت الدراس  .لص بت الثعض ثياطب يهرت السيبد  الجز ي  ىم ثعض الهجق  ال رق.
 - % 2312   .230. - % 03.2   % 08302 - %03.1رالةةت ثةيق الجدت قل  هجةيق طلجثة  

الاثةةةبت   الطةصةةةلن الام ةةةر  ارا ةةةبم لصةةة بت % 4384 - % 03.8   .0038 - % .0231   % 301.
جةدت  قةل  هجةيق ةدد ال رلق للااثبت   ةدد الثذلر ىم ال رق ةلاةم الاةلالم. ثياطةب ل لن ال رق   الكلام للااثبت   

 .ةدد الثذلر ىم ال رقلص    % 2348 –الاثبت الم  ارا بملص     % 02384 -ارالةت ثيق سبلث  
 – 0   4 – 0   00-0   0-0   0-0 الطدرلسة    الطاةكطة  ىةم الصة بتعلاطن اللرا ية  قدر ةدد ال

الاثبت   الطةصلن الام ر الكلام    لن ال رق   ةدد ال رلق للااثةبت   ل ةةدد الثةذلر  ارا بمللاص بت زلج  .
 .ةلام الالالم ىم ال رق

 80380 - % 2311.ت السبث   ىكباةت ةلاةم الاةلالم  للاص بطدى اللاسع قدرت درج  الالريب ةلام ال
 - % 22322  ل  18340 - % 0.3.0  ل 382.. - % 8328.  ل  % 1.312 - % 0321.  ل  %

 لا س الص بت. % 1.388
يطكةق اق اةدمن ىةم ثراةبطت للاارثية   ةطلطب ام ااامب  ثعض الاثبابت الطثشر  طةق الجيةن ال ةبام لالاةم 
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  Table 1: Distribution, mean, and variance of  plant height of parental, F1, F1r, and F2 populations of pea crosses.  
 

Population 
Frequency of plant height in class (a) Total No. 

of plants 
Mean 

(X ± Sx)            b 
Variance 

(S2 ) 

 25 30 35 40 45 50 55 60 65 70 75 

     Master B × Samroula       
Master B (P1)   2 9 14 2      27 42.96 ± 0.72 ) ** 13.96 
Samroula  (P2)       2 10 9 7  28 63.75 ± 0.88 ) 21.53 
F1     2 2 11 5 3   23 56.09 ± 1.13 ) NS 29.44 
F1r     2 9 8 4    23 53.04 ± 0.93 ) 19.86 
F2            79 52.91 ± 0.96 72.83 

     Master B × Waver Top       
Master B    (P1)   2 9 14 2      27 42.96 ± 0.72  ) ** 13.96 
Waver Top (P2)       4 9 8 4  25 62.40 ± 0.96  ) 23.17 
F1       1 8     11 2  22 63.18 ± 0.78  ) NS 13.20 
F1r       2 6 12 1  21 62.86 ± 0.81  ) 13.93 
F2   2 5 12 19      8 9 12 2  69 53.04 ± 1.05 76.73 

     Master B × Kiados       
Master B  (P1)   2 9 14 2      27 42.96 ± 0.72 ) ** 13.96 
Kiados     (P2) 9     10 5 1        25 30.76± 0.52  ) 6.96 
F1    2 6 8 3     19 48.16 ± 1.03  ) NS 20.03 
F1r    2 8 6 2     18 47.22 ± 1.00 ) 18.30 
F2 4 8 14    18      9 12 8     73 41.03 ± 0.99 72.19 

     Samroula× Kiados       
Samroula   (P1)       2 10 9 7  28 51.25 ± 0.88 ) ** 7.75 
Kiados (P2) 9 10 5 1        25 30.26 ± 0.86 ) 6.69 
F1       2 5 6 8 2 23 65.65 ± 1.19 ) NS 32.51 
F1r       4 9 8 1  22 61.36 ± 0.88 ) 26.29 
F2 4 8 14 14 9 12 8     69 41.09 ± 1.05 76.38 

     Waver Top × Kiados       
Waver Top  (P1)       4 9 8 4  25 62.40 ± 0.95 ) ** 22.49 
Kiados        (P2) 9 10 5 1        25 29.60 ± 0.86 ) 18.58 
F1        4 11 5  20 65.25 ± 0.77 ) NS 11.77 
F1r        4 8 6  18 65.56 ± 0.89 ) 14.38 
F2 4 8 15 11 9 6 8  8   71 44.30 ± 1.00 168.15 

     (a) Each class represents a range of 5 (cm) and class values indicated represent class center. 
    (b) Pairs of means were either significantly (*) or not significantly (NS) different from each other according to t- test. 
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  Table 3. Distribution, mean, and variance of total green pods yield/plant of parental, F1, F1r, and 
                  F2 populations of pea crosses.  

Population Frequency of total green pods yield/plant in class (a) Total No. of 
plants 

Mean 
(X ± Sx)            b 

Variance 
(S2 ) 120 145 170 195 220 245 270 320 345 

   Master B × Samroula       
Master B (P1)    4 6 11    21 228.33 ± 4.34 ) ** 386.24 
Samroula  (P2)     1 6 12 2  21 265.24 ± 5.07 ) 538.69 
F1       2 15 5 22 299.05 ± 4.19 ) NS 385.55 
F1r       2 11 6 19 312.11 ± 5.02  ) 264.25 
F2   8 18 25 2 2 12  57 211.20 ± 4.08 948.46 

   Master B × Waver Top       
Master B    (P1)    4 6 11    21 228.33 ± 4.34 ) ** 395.83 
Waver Top (P2)      8 12 2 1 23 268.91 ± 5.55 ) 708.99 
F1      2 10 4 2 18 278.33 ± 5.18  ) NS 588.24 
F1r      4 11 4  19 275.26 ± 5.92  ) 665.20 
F2  4 10 25   16     2  1  58 198.00 ± 3.74 813.10 

   Master B × Kiados       
Master B    (P1)    4 6 11    21 228.33 ± 4.34 ) ** 395.83 
Kiados        (P2)   2 11 6 5    24 209.58 ± 4.74 ) 538.95 
F1     6 11 2 1  20 243.80 ± 5.28 ) NS 557.57 
F1r    2    4 9 2   17 236.20 ± 5.23 ) 464.15 
F2 2      10 25    8 2 1   48 194.50 ± 3.83 704.51 

   Samroula × Waver Top       
Samroula     (P1)     1 6 12 2  21 265.24 ± 5.07 ) ** 538.69 
Waver Top (P2)   2 11 6 5    24 209.58 ± 4.74 ) 538.95 
F1      2 11 4  17 278.80 ± 6.04 ) NS 620.40 
F1r      3 13 2  18 271.40 ± 1.74 ) 402.37 
F2      4       5 18 15 4   46 233.30 ± 4.64 989.13 

   Waver Top × Kiados       
Waver Top   (P1)      8 12 2 1 23 268.91 ± 5.55 ) ** 708.99 
Kiados         (P2)   2 11 6 5    24 209.58 ± 4.74 ) 538.95 
F1     1 3 11 5  20 276.30 ± 5.70 ) NS 847.40 
F1r     1 7 6 3  17 265.60 ± 5.20  ) 877.76 
F2 2    15 17      21 5  2   62 178.10 ± 4.64 917.50 

      (a) Each class represents a range of 25 (g) and class values indicated represent class center. 
     (b) Pairs of means were either significantly (*) or not significantly (NS) different from each other according to t- test. 
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  Table 4: Distribution, mean, and variance of pod length of parental, F1, F1r, and F2 populations of pea crosses.  
Population Frequency of pod length in class (a) Total No. of 

plants 
Mean 

(X ± Sx)            b 
Variance 

(S2 ) 5 6 7 8 9 10 11 12 13 14 

     Master B × Waver Top      
Master B     (P1)       2 16 5 2 25 12.28 ± 0.15 ) ** 0.54 
Waver Top  (P2)     8 14 2    24 9.75 ± 0.12   ) 0.37 
F1       1 11 9  21 12.38 ± 0.13 ) NS 0.35 
F1r       1 10 11  22 12.45 ± 0.13 ) 0.36 
F2    4 12 22 11 8 2  59 10.22 ± 0.16 1.48 

     Master B × Kiados      
Master B    (P1)       2  16  5 2 25 12.28 ± 0.15 ) ** 0.54 
Kiados       (P2)  2 9 8 2      21 7.48 ± 0.18   ) 0.66 
F1       2 6 8 3 19 12.63 ± 0.21  ) NS 0.80 
F1r       5 2 7 3 17 12.47 ± 0.27  ) 1.26 
F2   2  12 10 24 6   54 10.33 ± 0.16 1.35 

     Samroula × Waver Top      
Samroula    (P1)      2 4 8 6  20 11.90 ± 0.21 ) ** 0.79 
Waver Top  (P2)     8 14 2    24 9.75 ± 0.12   ) 0.37 
F1      2 3 11 5  21 11.91 ± 0.19  ) NS 0.50 
F1r      2 8 11   21 11.43± 0.15  ) 0.46 
F2    2 4 10     8 29 6  59 11.29 ± 0.16 1.58 

     Samroula × Kiados      
Samroula     (P1)      2 4 8 6  20 11.90 ± 0.21  ) ** 0.79 
Kiados         (P2)  2 9 8 2      21 7.47 ± 0.18    ) 0.66 
F1      1 6 8 4  19 11.97 ± 0.19  ) NS 0.93 
F1r      2 7 7 2  18 11.50 ± 0.20  ) 0.74 
F2     4 8 21 11 8  52 10.21 ± 0.16 1.27 

     Waver Top × Kiados      
Waver Top   (P1)     8 14 2    24 9.75 ± 0.12 ) ** 0.37 
Kiados         (P2)       2 9 8 2      21 7.47 ± 0.18 ) 0.66 
F1    2 5 8 4    19 8.36 ± 0.21 ) NS 0.87 
F1r    1 6 7 2    16 8.30 ± 0.20  ) 0.65 
F2 2 4 15 22     12 8 2    66 8.15 ± 0.18 2.06 

     (a) Each class represents a range of 1 (cm) and class values indicated represent class center.   
   (b) Pairs of means were either significantly (*) or not significantly (NS) different from each other according to t- test. 
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   Table 5: Distribution, mean, and variance of number of pods/plant of parental, F1, F1r, and F2 populations of 
some pea crosses.  

 
Population 

Frequency of number of pods/plant in class (a) Total No. 
of plants 

Mean 
(X ± Sx)            b 

Variance ( 
V) 7 16 25 34 43 52 61 70 79 88 97 

     Master B × Samroula       
Master B (P1)  2 11 11        24 28.38 ± 1.19 ) ** 33.89 
Samroula  (P2)    2 8 9 2 2    23 49.65 ± 1.98 ) 89.96 
F1      4 11 4 2   21 58.10 ± 1.44 ) NS 43.69 
F1r      9 10  1   20 57.40 ± 1.20 ) 28.90 
F2    4 6 21 8 20 8   67 59.79 ±  1.55 161.74 

     Master B × Waver Top       
Master B   (P1)  2 11 11        24 28.38 ± 1.19 ) ** 33.89 
Waver Top (P2)    2 6 10 4 2    24 51.25 ± 1.95 ) 90.98 
F1     2 4 12 3 1   22 59.77 ± 1.81 ) NS 71.71 
F1r    2 8 9 4     25 55.46 ± 1.78 ) 57.17 
F2  2 2 22 12 13 9 8 6 2 1 63 50.43 ± 1.40 124.22 

     Master B × Kiados       
Master B  (P1)  2 11 11        24 28.38 ± 1.19 ) ** 13.96 
Kiados     (P2) 4 4 12 2        22 20.91 ± 1.75 ) 6.69 
F1   6 9 4 2      21 34.86 ± 1.85 ) NS 20.03 
F1r  2 4 15 2       23 31.65 ± 1.41 ) 18.30 
F2  2 2 22 12 4 9 8 6 2 1 68 39.79 ± 1.27 72.19 

     Samroula × Kiados       
Samroula   (P1)    2 8 9 2 2    23 49.65 ± 1.98 ) ** 7.75 
Kiados       (P2) 4 4 12 2        22 20.91 ± 1.75 ) 6.69 
F1     2 11 6 4    23 56.70 ± 1.69 ) NS 32.51 
F1r     47 9 5 1    19 53.42 ± 1.72 ) 26.29 
F2  2  5 11 23 10     51 48.65 ± 1.45 76.38 

     Waver Top × Kiados       
Waver Top   (P1)    2 6 10 4 2    24 51.25 ± 1.95 ) ** 90.98 
Kiados         (P2) 4 4 12 2        22 20.91 ± 1.75 ) 6.96 
F1     5 8 5 3 2   23 56.70 ± 2.32  ) NS 124.22 
F1r     3 10 5 3    21 55.43 ± 1.81  ) 68.66 
F2 2  9 9 27  8 2    57 40.95 ± 1.77 179.41 

   (a) Each class represents a range of 9 (N.O) and class values indicated represent class center. 
              (b) Pairs of means were either significantly (*) or not significantly (NS) different from each other according to t- test. 
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   Table 6. Distribution, mean, and variance of  number of seeds/pod of parental, F1, F1r, and F2 populations                 
of pea crosses.  

Population Frequency of number of seeds/pod in class (a) Total No. 
of plants 

Mean 
(X ± Sx)            b 

Variance 
(S2 ) 3 4 5 6 7 8 9 10 11 12 

     Master B × Samroula      
Master B (P1)       3 11 8  22 10.23 ± 0.15 ) ** 0.47 
Samroula  (P2)      2 11 8 1  22 9.36 ± 0.16 ) 0.53 
F1       2 5 11 2 20 10.65 ± 0.18 ) NS 0.66 
F1r       2 6 10 2 20 10.60 ± 0.18  ) 0.67 
F2     8 15 13 10 8  54 8.91 ± 0.18 1.67 

     Master B × Waver Top      
Master B    (P1)       3 11 8  22 10.23 ± 0.15 ) ** 0.47 
Waver Top (P2)   2 10 5 2     19 6.37 ± 0.19   ) 0.69 
F1      2 7 8      4  21 9.66 ± 0.19   ) NS 0.44 
F1r      1 5    11   17 9.59 ± 0.18    ) 0.83 
F2    2 13 9   22     9   55 8.42 ± 0.15 1.28 

     Master B × Kiados      
Master B    (P1)       3 11 8  22 10.23 ± 0.15  )** 0.47 
Kiados        (P2)   3 10 5 1     19 6.21 ± 0.18 ) 0.62 
F1      2    5 8 4  19 10.74 ± 0.21  ) NS 0.87 
F1r      2    8 6 1  17 10.35 ± 0.19  ) 0.62 
F2   2     15     25 8      4   54 7.02 ± 0.15 1.26 

     Samroula × Waver Top      
Samroula     (P1)      2 11 8 1  22 9.36 ± 0.15    ) ** 0.50 
Waver Top (P2)   2 10 5 2     19 6.37 ± 0.19  ) 0.69 
F1      2 5 10 4  21 9.76 ± 0.19    ) NS 0.79 
F1r      3 5 10 2  20 9.55 ± 0.19    ) 0.79 
F2        5      14      14 22  6  61 8.26 ± 0.17 1.76 

     Samroula × Kiados      
Samroula      (P1)      2 11 8 1  22 9.36 ± 0.16   ) ** 0.53 
Kiados         (P2)   3 10     5 1     19 6.21 ± 0.18   ) 0.62 
F1      2 7 9 3  21 9.62 ± 0.19   ) NS 0.75 
F1r      4 7 8 1  20 9.30 ± 0.19    ) 0.74 
F2 1 4      5    21     18 8  2  59 7.42 ± 0.18 1.93 

     (a) Each class represents a range of 1 (seed) and class values indicated represent class center. 
     (b) Pairs of means were either significantly (*) or not significantly (NS) different from each other according to t- test. 

 


