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ABSTRACT: The present study was carried out during the three successive winter 

seasons of 2016/2017, 2017/2018 and 2018/2019 in experimental farm of Sabahya, Horticulture 

Research Station, Alexandria Governorate, Egypt. Selection with self-pollination was conducted 

for space two isolation of broad bean, produced from cross (P1: Reina mora   ×  P2: Giza planka) 

and cross (P2: Giza planka × P1: Reina mora). Two methods of selection were used, namely 

mass selection and individual selection of some important characteristics associated with early 

yield and high productivity of the crop. In the third season (winter season of 2018/2019), the 

parents and their selected plants from cross first and second selected generation either mass or 

individual selection were evaluated. To measure the amount of progress in yield and its 

components and early yield traits of broad bean for two cycles in both selection methods, in 

addition to a comparison between the progress in using the mass and individual selection and 

documenting the difference between progress using both methods 
The obtained results are summarized as follows: 

There were significant differences between all strains in all traits under study. There was 

superiority of the second selected generation and the check cultivar over the original population. 

There was a remarkable superiority of the strains resulting from the mass selection over the 

strains produced from the individual selection, as the most of the strains achieving the highest 

values were within the mass selection strains, but from the reality of  the standard deviation 

values (± SD), in general for each selection generation, it was in the interest of the second 

individual selection generation strains which produced superior strains overall selection 

generation, indicating that the individual selection is more effective in increasing homogeneity 

with line. Regarding phenotypic and genotypic coefficient of variance range between them were 

close in the most traits, these values were in agreement with heritability estimates which being 

the highest in the same traits. Inbreeding depression were occur in some flowering traits, 

however, their were good direction for decreasing in is trait and a big role in yielding 

improvements.  

Regarding genetic advance from selection, the total fresh yield followed by total dry yield, 

achieving the highest values compared to the remaining of the traits. Values of genetic 

advance as percentage of mean were higher in the first cycle of  mass selection than the 

second one in the most of the characters. This indicates that the genetic advance as 

percentage of mean, decreased by increasing in selected generation.  

Key words: Broad bean, phenotypic variance, genotypic variance, heritability, geneticadvance 

INTRODUCTION 

In broad bean, the improvement of yield is a major objective of the most 
breeding programs. The success of a self-pollinated plant breeding program 
depends on the choice of genotypes capable of producing progeny with desired 
trait combinations. Yield in broad bean, similar to the other crops, is a complex 
trait and constitute by many of physiological and morphological traits that 
correlated each other. Plant height, pods/plant, number of stems, biological 
yield, harvest index, 100-seed weight and days to flowering and maturity are 
very important traits in broad bean improvement for increasing seed yield due to 
direct and indirect correlation with total yield Loss and Siddique  (1997).  
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Information on the correlation and linkage among different traits is of 
primary importance in the field of crop improvement. Correlation relationships 
can be used to increase breeding efficiency by allowing earlier selection and 
reducing plant population size during selection, Staub (1999). In statistics, path 
analysis used to describe the direct and indirect dependencies among a set of 
variables. Krishna et al. (2007) showed that path coefficient analysis helps in 
partitioning the correlation coefficient into direct and indirect effect of various 
traits on yield. It also permits a critical examination of specific forces acting to 
produce a given correlation and measures the relative importance of each 
factor.  

             Traits like days from sowing to first flower and pod appears, number of 
nodes from sowing to first flower and pod appear, height of the first flower and 
pod appear have a great effect on early yield on faba bean, and selection for 
these traits may be effective on early yield improvements, Helaly (2010). The 
analytical data of broad bean seeds contains a high nutritional value and rich in 
proteins, carbohydrates, lipids, saturated fatty acids (palmitic acid, stearic acid), 
unsaturated fatty acids (myristic, pentadecanoic, arachidic, behenic acids, oleic 
acid, linileic acid, linolenic), vitamins (folic acid, niacin, vitamin c) and micro and 
macro nutrients according to Vioque et al. (2012). Broad bean a self-pollinated 
plant with partial cross-pollinated ranging from 20 - 80 %, is a diploid plant with 
a relatively few number of large chromosomes (2n = 2x = 12), Basheer et al. 
(2013). 

Broad bean (Vicia faba L.)  is considered one of the most important 
winter season seed legume crops which can be grown as multi-purpose crop in 
areas with short growing season. Many regions of the world are interested in 
growing broad bean, due to its high nutritional value, important medicinal effect, 
and biological fixation of nitrogen. Also there were diverse ecosystems benefits 
are expected from integrating faba bean in cropping systems Fatemeh et al. 
(2019).  

The current investigation was aimed to; 

- Determine improvement in yield and its components after two cycles of 
selection (individual and mass) in segregated generations of broad bean 
crosses.  

- Estimate some genetic parameter i.e. genetic advance (GA), genetic 
advance as percentage of mean (GAM), heritability in broad sense, genotypic 
and phenotypic coefficient of variance (GCV, PCV), correlation and path 
analysis coefficient. 

- Comparing the performances of the selected genotypes under the two 
selection types to determent the best selection type for achieving the highest 
improvement.  
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MATERIALS AND METHODS 
The present investigation was carried out during three successive winter 

seasons of years 2016/ 2017, 2017/2018 and 2018/2019 at Faculty of 
Agriculture (Saba Basha), Alexandria University. The experimental site was the 
experimental field of Sabahya Horticulture Research Station, Alex, Egypt to 
evaluate yield and its components for broad bean after two cycles of selection 
(individual and mass), as well as, estimate some genetic parameters i.e. genetic 
advance, heritability, genotypic and phenotypic coefficient of variance. Plant 
materials started by two segregated generations of broad bean crosses which 
were obtained by Abd-Alla and Tolba (2009) and their parents. The two parents, 
one Spanish cultivar named Reina mora (P1) and local cultivar named Giza 
planka ( P2 ), two segregation generations of the following crosses; (P1×P2), 
(P2×P1).There for, the plant material gaited by  four broad bean populations as 
follow: 

1- Reina mora variety  (Spanish cultivar) (P1) 
2- Giza planka (local cultivar)(P2) 
3- Line isolated from cross (Reina mora× Giza planka) 
4- Line isolated from cross (Giza planka× Reina mora) 

 
Field Evaluation and Selection procedure 

In November 2016 plant breeding program was beginning by sowing 2 
isolation produced from 2 crosses to practiced two methods selection (mass 
and individual selection) and evaluation its effects after two selection 
generation. By the end of selections breeding program, the genetic material of 
were 21 populations as follow 4 started populations, 4 population from mass 
selection, 8 population from individual selection in addition check cultivar 
Cleopatra.   

 
Seeds of the 2 parental cultivars and two segregated generations of 

previous crosses (4 population) were sown on November 11th during 
2016/2017, 2017/2018 and 2018/2019 winter seasons. The 4 population's 
entries were, randomly, distributed on a randomized complete blocks design 
with 3 replicates. The seeds were sown in hills spaced 40 cm. apart at the rate 
of 1 seed/hill. The other normal agricultural practices for broad bean production, 
i.e., irrigation, fertilization, weeds and pests control were practiced as 
recommended. In the district for commercial bean production. 

Experimental plots were in autumn season of 2018/2019, 2 parents, 2 
isolated lines, first mass selection generation (2 strains), second mass selection 
generation (2 strains), first individual selection generation (6 strains) and 
second individual selection generation (6 strains) and the check cultivar sown 
by 1 seed/hill in randomized complete block design with three replicates. Each 
replicate contained 50 rows, (1 row for each population). Each row was 4 m 
long and 80 cm wide, width 40 cm.  

Normal agricultural practices used for broad bean production during the 
three growing season of the study. Data were recorded using guarded / row in 
all generation as follows:- 
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Recorded measurements:-  
Data were recorded using 5 plants / row in all generation as follows:-   

1- Flowering measurements:- 
         Flowering date (days from planting to first flower appear), height of the         
first flowering node (cm) and number of nodes for first flower appear 
2- Fruiting measurements:- 

Fruiting (days from planting to first pod holding), height of the first fruiting 
node (cm) and number of nodes for first pod holding 
3- Yield component:- 

Number of pods / plant, total fresh yield / plant (g), total dry yield / plant 
(g) and number of seeds / pod 

 
Selection criteria: 

Flowering days – number of nodes for first flower appear -  fruiting (days 
from planting to first pod appear) -number of nodes for first pod holding - 
number of pods / plant - total fresh yield / plant (g) - total dry yield / plant (g) - 
number  of seeds / pod. 

Statistical procedures: 
1. Analysis of variance: 

Analysis of variance for individual character was done on the basis of the 
mean values as suggested by Snedecor and Cochran (1980). The model of 
analysis of variance adopted is given below in Table (1).   
 
Table (1). Analyses of variance 
 

S.O.V. D.F. S.S. M.S. E.M.S. 

Blocks (r-1) SSB MSB σ2e+gσ2B 
Genotypes (g-1) SSG MSG σ2e+bσ2g 
Error (r-1)(g-1) SSE MSE σ2e 
Total rg-1    

Where r = Number of replicate, g = Number of genotypes 

2. Components of variance: 
 Genotypic and phenotypic variances were computed from ANOVA Table 

based on the expected mean sum of squares as follows:  

  
  

             

 
 

  
  

             

 
 

                                     
          

                                        √  
    

    
  

                                      √  
  

Where, g:  genotypes, B: blocks and E: environment 

3. Coefficient of variation: 

               Genotypic ( 2g) and phenotypic ( 2ph) variance were computed 
according to  Burton (1952). 
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Genotypic coefficient of variance        
√  

 

 ̅
      

Phenotypic coefficient of variance        
√   

 

 ̅
      

Where,  

            ̅ = General mean of the trait 
4. Heritability (h2b %): 
          Broad sense heritability values were estimated for all studied traits as the 

ratio of genotypic variance ( 2g) to the phenotypic variance ( 2ph) and was 
expressed in percentage, Hanson et al. (1956). 

                                     
   

  
 

   
       

5. Genetic advance (GA): 
         (GA) was computed according to the formula given by Johanson et al. 
(1955). 

GA = i √   
     

  

Where,    
  = Broad sense heritability.           

 = Phenotypic standard deviation. 

               i = Selection differential 1.76 at 10 selection intensity. 
6. Genetic advance as percentage of mean (GAM) and realized gain (RG) % 
           (GAM) were calculated as illustrated by Falconer (1989). Using the 
following formulas: 

GAM = (GA √ ̅) ×10 

Where,   GA = Genetic advance                 ̅ = General mean of the trait. 

                      RG % C1 and original population = 
     

  
     

RG % C1 and check variety = 
                

             
     

                     RG % C2 and original population = 
     

  
      

                     RG % C2 and check variety = 
                

             
     

Where,   R G = Realized gain values                C0 = original population mean 
               C1 = First cycle of selection               C2 = second cycle of selection 
Previous equation were calculated for mass and individual selection lines 

7. Inbreeding depression ( ID ):  
              (ID) was calculated by formula suggested by Bernstein et al. (1985). 
                                  ID = (S0 – S2) / S0)  × 100 
Where,           S0 = Original population        S2 = Second selection generation 
 

RESULTS AND DISCUSSION  

Data presented in Table (2) Show that there were high significant 
differences among genotypes for all the studied traits. This may be indicated 
that there were high variations among genotypes under study. Similar results 
were reported by Alghamdi (2007), Bakheit and Metwali (2011), Abd-El-
Haleem and Mohamed (2011) and Sharifi (2014) they stated that the high 
significant differences between genotypes indicated that the selection may be 
effective in early generations. 
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Data presented in Tables (3) and (4) revealed that vegetative characters 
(plant height, number of branches, stem thickness), generally increased in first 
and second cycle of mass selection and individual selection (S1 and S2) 
compared with original population (S0) this may be due to that these traits 
affected by selection for high yield trait which correlated with flowering 
measurements (flowering 'days', first flowering node 'cm' and number of node 
for first flower 'nods'). Values were decreased in first and second  selection 
cycles, these findings refers to the genotypes become more earliest by 
inbreeding and selection, these results were in agreement with Karasu and Oz 
(2010) their reported that the early yield measurements correlated with several 
traits and selection for this traits may be led to serve early yielding 
measurements.Tallest genotype was (P1×P2) in second cycle of mass selection 
lines 119.7(cm) followed by (P2×P1)L2 in second cycle of individual selection 
lines 119.2 (cm) with significant differences with most genotypes, In flowering 
measurements, earliest genotype was (P2×P1) in second cycle of mass 
selection lines with 44 (days) for first flower appear, 20.3 (cm) for height of the 
first flowering node and 5.2 number of node for first flower appears. 

 
Regarding fruiting measurements (fruiting 'days', first fruiting node 'cm' 

and number of nods for first pod) which presented in Table (5) values become 
smaller in second selection generation (individual and mass selection) than in 
original population This may be due to relationship between flowering 
measurements which decreased and fruiting measurements. Yield components 
traits (number of pods / plant, total fresh yield / plant (g) and total dry yield / 
plant (g) were in favorable direction by selection, values become greater in first 
and second selection generation in mass selection and individual selection  

In all fruiting measurements, genotype (P2×P1) for  the second cycle of 
mass selection scored the smallest values for fruiting date 58.7 (days), first 
fruiting node and 23.6 (cm) and number of nods for first flower 6.1 (nods) 
followed by genotype (P1×P2)L1 in second cycle of individual selection, values 
were for fruiting date 60.1 (days), first fruiting node and 24.8 (cm) and number 
of nods for first flower 6.7 (nods). But in yield components traits genotypes 
(P1×P2) L1 for second cycle of individual selection scored highest values for 
number of pods / plant, 49.2 (pods) followed by (P1×P2) L2 for second cycle of 
individual selection, 48.3 (pods). Highest genotypes in total fresh yield was 
(P2×P1) for second cycle of mass selection followed by (P1×P2)L1 for second 
cycle of individual selection scored 2127.5 (g) and 1676.3 (g), respectively. But 
in total dry yield / plant (g) the highest vales scored by (P2×P1) in second mass 
selection cycle with value 549.9 (g) followed by (P2×P1) L1 for first cycle of 
individual selection with value 455.8 (g). concerning pod measurements traits, 
highest scored values were in genotypes (P2×P1) in second cycle of mass 
selection for number of seeds / pods 5.5 (seeds), from all previous data it can 
be noticed that first and second cycles of mass and individual selection lines 
strong in vegetative characters, earlier, high in total dry and fresh total yield, 
and have good pod measurements than original populations lines. Regarding 
check cultivar, there were lines in selection cycles (mass and individual) 
achieved values bigger than it in most characters. 

From slandered deviation data (±SD) it can be noticed that values were 
decreased in second selection generation in mass and individual selection, but 
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values in individual selection lines were smaller than in mass selection lines. 
This finding refer to that the selection serve the homogeneity  which led to 
generation after generation produce pure lines these results were in 
agreements with Ahmed et al. (2008) and reported that the improvement of 
production of faba bean can be achievable by purifying of already established 
cultivars by both mass and individual plant selection programs. Values of 

variance components, coefficient of variability, heritability in broad and inbreeding 
depression which presented in Table (5) showed that differences between genotypic 
variance and phenotypic variance were narrow in traits flowering date, first flowering 
node, number of node for first flower, fruiting date, first fruiting node, number of node 
for first pod, number of pods / plant, total fresh yield / plant and total dry yield /plant. 
These results to reflect on heritability estimates which were in 85.40%, 86.83%, 
86.31%, 87.36%, 79.64%, 86.44%, 76.48%, 87.33%, and 86.98% in the same traits 
respectively. Low range between genotypic and phenotypic variance was in number of 
seeds /pod trait with heritability estimate 60.00%. Similar results found by Toker (2004), 
who found high heritability estimates in broad sense for number of days to flowering. 
Also Alghamdi (2007) found that the superior estimates were obtained for flowering 
date, average number of seeds / plant and maturity date.  

Regarding inbreeding depression values %in mass selection, values 
were negative in all traits except early yielding characters (flowering date, first 
flowering node, number of node for first flower, fruiting date, first fruiting node 
and number of node for first pod) these finding indicate to that there were no 
inbreeding depression in all traits, and the inbreeding depression which found in 
early yielding traits was praiseworthy results because decreasing in period from 
sowing to flower or pod appears meaning that the earliness increasing . Same 
trend of these results were found in individual selection except in traits number 
of seeds /pod which explained positive values so inbreeding depression 
occurred on it, these results were disagreements with those found by Bishnoi et 
al. (2017), they lowest positive inbreeding depression values in traits, values 
were in average number of seeds/ pod, regarding negative values were 
relatively low and detected in number of days to 50% flowering, number of days 
to maturity. And in agreements with those found by Ahmed et al. (2018) who 
reported that the selection was effective in improved earliness the original 
population become more homogenous. 
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Table (2). Mean squares for all genotypes after two selection type (mass and individual selection) for flowering, 

fruiting measurements and yield components among winter season of (2018/2019) 

 

 

S. O. V. 

 

D. F 

Flowering measurements Fruiting measurements Yield components 

Flowering 

days from 

planting to 

first flower 

appear 

Height 

of the first 

flowering 

node 

Number 

of nodes 

for first 

flower 

appear 

Fruiting 

days 

from 

planting 

to first 

pod 

holding 

Height 

of the 

first 

fruiting 

node 

Number 

of nodes 

for first 

pod 

holding 

Number 

of 

pods 

/plant 

Total 

fresh 

yield 

/plant 

Total 

dry 

yield 

/plant 

 
 

Number 
of 

seeds 
/pod 

Blocks 2 1.65ns 0.21ns 0.03ns 6.84ns 0.11ns 0.01ns 5.11ns 7091.97ns 792.32ns 0.04ns 

Genotypes 20 82.64** 28.99** 2.23** 141.7** 34.86** 1.85** 82.50** 255169.31** 16912.10** 0.37** 

Error 40 4.61 1.44 0.12 6.51 2.87 0.10 7.77 7533.80 804.21 0.13 

** Highly significant differences at 1% level of probability. 

Ns: not significant differences 
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Table (3). Mean performance and standard deviation values for parents (P1, P2), original populations, first and 

second selection generation (S1 and S2) of (P1×P2) and (P2×P1) lines over two selection types (mass 

selection and individual selection) and check cultivar (control) in flowering and fruiting measurements 

during winter season of 2018/2019 

Genotypes 

Flowering measurements Fruiting measurements 

Flowering  
(days) 

First flowering 
node(cm) 

Number of node 
for first flower 

Fruiting  
(days) 

First fruiting 
node(cm) 

N. of nodes for 
first pod 

Mean ±S. D   Mean ±S. D Mean ±S. D Mean ±S. D   Mean ±S. D Mean ±S. D 

Parents 
P 1 (Reina mora) 56.7cde 0.59 27.3def 0.20 7.5cde 0.09 72.7cd 0.69 31.7bcd 0.23 8.2cd 0.10 

P 2(Giza planka) 58.3bcd 0.66 27.6cde 0.37 7.7bcde 0.10 73.7bc 0.59 32.3bcd 0.27 8.3cd 0.11 

Original population 

lines (S0) 

(P1×P2) 62.7a 1.29 30.7a 0.88 8.4a 0.17 81.2a 1.47 35.6a 0.58 9.0a 0.21 

(P2×P1) 62.4a 1.20 30.4ab 0.77 8.2ab 0.15 81.4a 1.40 35.4a 0.65 8.9ab 0.20 

First cycle of mass 

selection lines (S1) 

(P1×P2) 57.4bcd 0.76 27.5de 0.38 7.5cde 0.13 73.9bc 0.80 31.9bcd 0.40 8.4bcd 0.17 

(P2×P1) 48.4hi 0.71 21.4ij 0.41 5.9i 0.14 60.4f 0.93 24.9g 0.41 6.8g 0.14 

First  cycle of 

individual selection 

lines (S1) 

(P1×P2)L1 54.5def 0.42 25.9efg 0.46 7.3defg 0.09 70.6cde 0.84 30.2cde 0.40 8de 0.10 

(P1×P2) L2 60.9ab 0.49 29.8abc 0.49 8.1abc 0.12 78.3ab 0.53 34.6ab 0.33 8.7abc 0.09 

(P1×P2) L3 58.2bcd 0.48 27.7cde 0.23 7.6bcde 0.13 73.9bc 0.53 32.3bcd 0.33 8.3bcd 0.07 

(P2×P1) L1 58.0bcd 0.65 27.7cde 0.33 7.6cde 0.10 73.9bc 0.66 32.1bcd 0.29 8.2cd 0.07 

(P2×P1) L2 60.0abc 0.43 28.4bcd 0.29 7.9abcd 0.06 75.3bc 0.65 32.9abc 0.28 8.4abcd 0.11 

(P2×P1) L3 53.0efg 0.44 25.1fg 0.20 7.1efg 0.06 69de 0.54 31.3bcd 0.33 6.9g 0.08 

Second cycle of mass 

selection lines (S2) 

(P1×P2) 49.5ghi 0.44 22.6hi 0.21 6.3hi 0.06 62.1f 0.57 26.5fg 0.24 7.1fg 0.06 

(P2×P1) 44.2j 0.37 20.3j 0.17 5.2j 0.05 58.7f 0.57 23.6g 0.29 6.1h 0.11 

Second  cycle of 

individual selection 

lines (S2) 

(P1×P2)L1 47.1ij 0.41 21.4ij 0.24 5.8i 0.07 60.1f 0.47 24.8g 0.26 6.7g 0.07 

(P1×P2) L2 52.1fgh 0.44 24.3gh 0.28 6.8gh 0.08 66.6e 0.64 28.2ef 0.29 7.5ef 0.09 

(P1×P2) L3 56.3cde 0.30 26.6def 0.21 7.4de 0.06 72.4cd 0.60 31.5bcd 0.23 8.1de 0.06 

(P2×P1) L1 51.7fgh 0.38 24.2gh 0.30 6.8fgh 0.08 66.4e 0.53 28.3ef 0.28 7.6ef 0.05 

(P2×P1) L2 56.4cde 0.47 26.8def 0.29 7.4def 0.05 72.6cd 0.57 31.4bcd 0.24 8.1de 0.07 

(P2×P1) L3 48.7hi 0.45 21.6ij 0.18 6.1i 0.05 60.8f 0.34 29.2def 0.30 7.9de 0.07 

Check cultivar(Cleopatra) 59.5abc 0.95 28.4bcd 0.24 7.7bcd 0.11 75.3bc 1.02 32.9abc 0.45 8.4abcd 0.15 

L . S . D 0.05  3.54 - 1.98 - 0.65 - 4.20 - 2.79 - 0.51 - 

Means with the same alphabetical letter in the column are not significantly different from each other using Duncan's test at 5% probability. 
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     Table (4). Mean performance and standard deviation values for parents (P1, P2), original populations,  first and 

second selection generation  (S1 and S2) of (P1×P2) and (P2×P1) lines over two selection types (mass 

selection and individual selection) and check cultivar (control) in yield components during winter 

season of 2018/2019 

Genotypes 

Yield components 

Number of pods / plant Total fresh yield /plant (g) Total dry yield /plant (g) Number of seeds /pod 

Mean ±S. D Mean ±S. D Mean ±S. D Mean ±S. D 

Parents 
P 1 (Reina mora) 37.3cdef 0.65 1146.3def 9.86 365.4ef 2.63 5.1abc 0.06 

P 2(Giza planka) 39.3cde 0.69 1124.2ef 10.57 436.7bcd 2.20 5.abc 0.06 

Original population lines 

(S0) 

(P1×P2) 34.6defg 1.17 947.1g 34.01 347.9efg 11.43 4.8abcd 0.12 

(P2×P1) 30.6h 1.05 951.5g 26.86 311.2fgh 7.63 4.5cde 0.08 

First cycle of mass 

selection lines (S1) 

(P1×P2) 38.2cdef 0.93 1126.3ef 23.30 325.8fgh 5.40 4.7bcde 0.06 

(P2×P1) 31.6gh 0.87 1641.6b 22.68 449.5bc 6.76 5.1abc 0.06 

First  cycle of individual 

selection lines (S1) 

(P1×P2)L1 39.5cd 0.38 1195.1de 12.68 346.7efg 3.20 4.7bcde 0.06 

(P1×P2) L2 31.3h 0.34 1000.8fg 12.10 281.5hi 3.56 4.5cde 0.06 

(P1×P2) L3 34.0efgh 0.31 1106.3efg 14.67 321.9fgh 1.38 4.9abcd 0.06 

(P2×P1) L1 32.9fgh 0.32 1102.8efg 15.85 249.0i 2.81 4.1e 0.04 

(P2×P1) L2 31.6gh 0.34 1074.8efg 13.38 294.9ghi 3.45 4.3de 0.05 

(P2×P1) L3 36.6cdef 0.33 1238.5de 11.08 328.9fgh 3.14 5abcd 0.05 

Second cycle of mass 

selection lines (S2) 

(P1×P2) 45.7ab 0.35 1486.0c 16.57 485.2b 4.09 5.0abcd 0.03 

(P2×P1) 40.6c 0.31 2127.5a 14.11 549.9a 2.61 5.3ab 0.05 

Second  cycle of 

individual selection lines 

(S2) 

(P1×P2)L1 49.2a 0.27 1676.3b 9.06 431.0cd 2.97 5.3ab 0.04 

(P1×P2) L2 48.3a 0.25 1122.0ef 5.90 354.9ef 1.90 5.1abc 0.04 

(P1×P2) L3 37.9cdef 0.29 1154.3def 9.65 395.3de 3.04 5.1abc 0.04 

(P2×P1) L1 41.3bc 0.27 1291.4d 8.48 455.8bc 2.83 4.9abcd 0.05 

(P2×P1) L2 37.5cdef 0.22 1140.3def 6.04 428.0cd 1.86 5.3ab 0.04 

(P2×P1) L3 38.1cdef 0.31 1581.9bc 10.77 429.0cd 2.24 5.5a 0.04 

Check cultivar(Cleopatra) 37.1cdef 0.74 1076.8efg 12.72 351.2ef 2.86 5abcd 0.06 

L . S . D 0.05 4.60 - 143.23 - 46.79 - 0.59 - 

      Means with the same alphabetical letter in the column are not significantly different from each other using Duncan's test at 5% probability. 
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Table (5). Variance components values (σ2G and σ2PH), (GCV, PCV), 

heritability, and Inbreeding depression (mass and individual 

selection over mean for 18 traits under studied 

Traits 

 
Variance 

 

Coefficient 
of 

variability 

 
H bs% 

 

Inbreeding 
depression 

% 

σ
2
G σ

2
PH PCV GCV  M.S I.S 

Flowering date 25.96 30.40 10.01 9.25 85.40 18.74 14.09 

First flowering node 9.21 10.70 12.52 11.67 86.83 21.65 18.15 

Node for first flower 0.71 0.85 12.58 11.70 86.31 23.07 16.58 

Fruiting date 45.00 51.52 10.18 9.52 87.36 18.40 16.10 
First fruiting node 10.67 13.40 11.96 10.67 79.64 21.94 15.15 
N. of node for first pod 0.58 0.69 10.51 9.64 86.44 19.12 14.39 
N. of pods / plant 24.90 32.56 15.09 13.20 76.48 -20.75 -20.75 

Total fresh yield / plant 78646.2 90059.3 23.95 22.38 87.33 -71.38 -35.40 

Total dry yield /plant 5369.27 6172.82 20.78 19.38 86.98 -32.84 -8.94 

Number of seeds /pod 0.12 0.27 9.13 7.07 60.00 -8.04 0.38 

σ
2
G: Genotypic variance, σ

2
PH: Phenotypic variance, PCV: Phenotypic coefficient of variance, 

GCV: Genotypic coefficient of variance, Hbs: Heritability in broad sense M.S: Mass selection and    

I .S: Individual selection 

It was clearly that the importance of considering both the genetic 
advance and heritability of traits rather than considering separately in 
determining how much progress can be made through selection. In this study, 
high genetic advance accompanied with high to moderate heritability was 
observed for all traits under study except pod width and number of seeds /pod. 
Same trend was found by Mesfin et al. (2019) and reported that these traits 
were highly heritable and selection of high performing genotypes is possible to 
the improvement of the traits. Regarding genetic advance as percentage of 
mean (GAM) values were decreased in second selection generation compared 
with first selection generation except in traits total dry yield / plant and number 
of seeds/ pod, these results may be indicate to the magnitude of developments 
decreased by selection cycle and the improvements were high in the first 
selection generation than later selection generations. 

Table (6) showed the realized gain values were positive in all traits 
except early yield traits and high in magnitude in C2 of mass selection (original 
pop. and check variety) and C2 of individual selection (original population and 
check variety) than C1 of mass selection (original population and check variety) 
and C1 of individual selection (original population and check variety). But the 
negative realized gain found in early yield traits (number of days from planting 
to first flower appears, height of the first flowering node, number of node for first 
flower appears, days from planting to first pod appears, height of the first fruiting 
node and number of nods for first pod holdings, these results indicating that this 
traits going to favorable direction because the negative values meaning 
decreasing in period from sowing and yielding traits, and increasing in this traits 
refer to increasing in early yield traits similar results found by Kalia et al. (2003) 
and Kumar and Kaushik (2017) and they reported that the selection may be 
effective in early yielding traits more than any other traits. 
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Table (6). Genetic advance (GA), genetic advance as percentage of mean (GAM) for cycle 1 (C1) and cycle 2 (C2) in 

mass selection and individual selection methods and realized gain % for cycle 1 (C1) and cycle 2 (C2) in 

mass selection and individual selection methods compared with original population and check cultivar 

over mean of flowering, fruiting measurements and yield components for all lines 

 

 

Flowering measurements Fruiting measurements Yield components 

Flowering 

days from 

planting 

to first 

flower 

appear 

Height of 

the first 

flowering 

node 

Number 

of nodes 

for first 

flower 

appear 

Fruiting 

days from 

planting to 

first pod 

holding 

Height 

of the 

first fruiting 

node 

Number of 

nodes 

for first 

pod 

holding 

Number of 

pods 

/ plant 

Total 

fresh 

yield / 

plant 

Total dry 

yield 

/plant 

Number 
of seeds 

/pod 

GA  8.29 4.98 1.37 11.04 5.13 1.24 7.68 484.11 120.28 0.31 

GAM in C1 of mass selection 16.92 22.63 22.49 18.02 19.93 17.81 19.84 30.96 25.73 6.19 

GAM in C2 of mass selection 16.30 20.78 21.43 16.64 18.51 17.16 19.47 29.76 27.47 6.24 

GAM in C1 of individual selection 14.85 18.71 18.57 15.37 16.54 15.31 20.77 41.66 33.37 6.06 

GAM in C2 of individual selection 15.42 19.89 19.77 16.18 17.02 16.21 19.47 37.66 33.50 6.77 

Realized gain percentages %           

     C1 of mass selection (original pop.) -21.71 -28.06 -26.68 -24.65 -27.52 -22.05 18.50 64.74 41.81 8.93 

     C1 of mass selection (check var.) -17.68 -22.54 -21.35 -18.60 -21.90 -17.30 4.42 45.23 33.08 1.67 

     C2 of mass selection (original pop.) -18.74 -21.65 -23.07 -18.40 -21.94 -19.12 20.75 71.38 32.85 8.04 

     C2 of mass selection (check var.) -14.57 -15.64 -17.49 -11.85 -15.88 -14.20 6.39 51.08 24.68 0.83 

     C1 of individual selection (original pop.) -10.78 -12.99 -11.23 -11.65 -12.66 -9.31 13.21 22.42 9.37 11.31 

     C1 of individual selection (check var.) -6.19 -6.31 -4.78 -4.55 -5.88 -3.79 -0.24 7.92 2.64 3.89 

     C2 of individual selection (original pop.) -14.09 -18.15 -16.58 -16.10 -15.15 -14.39 20.75 35.40 8.94 -0.38 

     C2 of individual selection (check var.) -9.67 -11.87 -10.53 -9.36 -8.56 -9.18 6.40 19.37 2.23 -7.02 
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 الممخص العربي
الانتخاب لمتبكير والمحصول ومكوناته داخل الأجيال الانعزالية من هجن الفول 

 الرومى
عبد الله**  *, سامح عبدالمنعم محمدنصار عبيدو*, محمد أحمد عبد الجواد عمى إبراهيمعمى 

  **جوهر عادل فهمى إبراهيمو 
 جامعة الاسكندرية -كمية الزراعة سابا باشا -*قسم الانتاج النباتى

 مصر –مركز البحوث الزراعية  –**معهد بحوث البساتين 
 

 6102و 6102/  6102و 6102/ 6102متتاليىىىىىىى  و ىىىىىىىىى  مواسىىىىىىىم زراعيىىىىىىىةفىىىىىىىى الموسىىىىىىىم الشىىىىىىىتو  لىىىىىىىى  ث 
 P2)×(P1عىىىىىىزال مىىىىىىن الاىىىىىىول الرومىىىىىىى نىىىىىىاتجين مىىىىىىن  جىىىىىىين نإ 6نتخىىىىىىال مىىىىىىذ التمعىىىىىىي  الىىىىىى اتى لعىىىىىىدد تىىىىىىم اإ 6102/ 

فىىىىىىى المزرعىىىىىى  البح يىىىىىى  لمح ىىىىىى  بحىىىىىىوث  رينىىىىىىامورا × )جيىىىىىىزا ب نكىىىىىىا   P1×P2)جيىىىىىىزا ب نكىىىىىىا  والهجىىىىىىين × )رينىىىىىىامورا 
 وكمية الزراعة سابا باشا جامعة اللإسكندرية.  البساتين بالصبحي 

تم إستخدام  ريعتين من اإنتخال و ما اإنتخال اإجمالى واإنتخال الارد  لمىدا دورتىين انتخىابيتين فىى الموسىم الشىتو  
لىىبعا الصىىااه الهامىى  المتعمعىى  بىىالتبكير واإنتاجيىىة العاليىىة فىىى المحصىىول.   6102/  6102و 6102/ 6102لعىىامى 

الأبىىىان صىىىن  حيىىىث تىىىم فيهىىىا زراعىىى   6102/  6102مىىىه الزراعىىى  فىىىى تجربىىى  تعيىىىيم مناصىىىم  فىىىى الموسىىىم الشىىىتو  لعىىىام ت
 (P2×P1)و  (P1×P2)بالأضىىاف  للإنعىىزالاه الناتجىى  مىىنهم كعشىىيرا  صىىمي   (P2)   وصىىن  جيىىزا ب نكىىاP1رينىىامورا )
 إختبىىىار صىىىن  امعارنىىىاا بالنتخىىىابى الأول وال ىىىانى النىىىاتلا مىىىنهم بكىىى   ريعتىىىى اإنتخىىىال )الاجمىىىالى والاىىىرد   والجيىىىل اإ
الحادث فى بعا صااه المحصول والتبكير الهامى   لتحسينلعياس معدار ا ,ة يالمستنب ة بمركز البحوث الزراعكميوباترا 

نتخىىال الاىىرد  وتو يىى  جمىىالى واإنتخىىال اإسىىتخدام اإإممعارنىى  بىىين التعىىدم الحىىادث عنىىد لضىىاف  , باإالرومىى فىىى الاىىول 
 -:وفيمايم  ممخص لأ م النتائلا  خت   فى التعدم الحادث بإستخدام ك  من ال ريعتين.اإ

والصىن  التجىار  تاىو  الجيىل الانتخىاب  ال ىان   وجود إخت فاه معنوية بين كل الس لاه ف  معظم الصااه المدروسة.
كان  ناك تاوقا ممحوظا لمسى لاه الناتجى  مىن الأنتخىال الأجمىالى عمىى السى لاه ،  ) اإختبار    عن العشيرة الاصمية

المنتج  من الأنتخال الارد  حيث كانه معظىم السى لاه المحععى  لأعمىى العىيم تعىذ ضىمن سى لاه الأنتخىال الأجمىالى, 
بشكل عام لكل جيل إنتخىابى, كانىه فىى صىال  الجيىل الانتخىابى الاىرد  ال ىانى  (SD±) لكن من واقذ قيم الخ أ العياسى

متاوقا عمى الجيل الانتخىابى الاجمىالى ال ىانى والأول والعشىيرا الأصىمي  ممىا يشىير إلىى  ن الانتتخىال الاىرد   ك ىر فاعميى  
الىىىورا ى كىىان  نىىىاك تعىىىارل فىى  قىىىيم كىىى  فيمىىىا يخىىص قىىىيم معىىىاممى التبىىاين المظهىىىر  و  فىىى زيىىىادا التجىىىانس داخىىل السىىى ل .

نىاتلا عىن  أ يرين لغالبية الصااه وكان  لك متوافعا مذ درج  التوريث التىى كانىه مرتاعى  لىناس الصىااه.حدوث تىتالمعامم
 .  كان  ناك تأ ير ايجاب  عم  بعىا صىااه المحصىولر من ناحية اخصااه التبكير ولكن  بعا التربية الداخمية  فى
لحادث من الانتخال فكانىه العىيم الاعمىى مىن نصىيل صىات  كميىة المحصىول )اخضىر  متبوعى  بكميى  بخصوص التعدم ا

بالنسىىب  لعىيم التعىىدم الحىىادث مىىن الانتخىال كنسىىب  مئويىى  مىىن  المحصىول الكمى)جىىا   بالمعارنىى  ببىاق  الصىىااه المدروسىىة.
ال ىانى فىى معظىم الصىااه تحىه الدراسى  ممىا  الأنتخىابى الأول عىن الجيىل الأنتخىابى المتوس  كانه العيم  عمى فى الجيل

 يشير الى ان الاستجاب  ل نتخال تعل بزيادا عدد الاجيال الانتخابي .
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