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ABSTRACT

This study was carried out at Ei-Kanater £i-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, Fir and F; seeds were produced and evaluated
to study the inheritance of some economic characters.

Absence of matemal effect was noticed for all characters in alf crasses.

Different types of dominance were found in different crosses for the studied
characlers as over dominance which was found for all characters except for the
characters pod fength 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, tota! 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/iplant and
number of seeds/pod, respectively. BSH estimates for previousiy listed characters
were, respeclively, 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 selecled 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. Qver
dominance was observed on pea for plant height Panda ef af,, (1994}, Kumar
et al, (1997), Nosser (2005) and Bhnan (2008), for total green pods
yield/plant (Panda e&f al, 1994 and Bhnan 2008). Meanwhile, partial
dominance for plant height, total green pods yield/piant, number of pods/plant
and number of seeds/pod was detected on pea by Nasser (2008), for pod
iength 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., 1894 and Bhnan 2008}, for number of pods /piant
Sarawat et al, (1984), Sharma et al., (1998) Nosser (2005} and El-Dakkak
and Hussein {2008), for number of seeds/pod Sarawat et al., {1994), Sharma
et af, {1998) and Nosser (2005). On the contrary negafive heterosis for plant
height was detected on pea by Nosser (2005} and Salib (2006).
Number of gene was found for piant height character (Ranal and Mari
1983, Nosser 2005, Salib 2006 and Bhnan 2008), for fotal green pods
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yield/plart and pod length (Ranal and Mari 1893 and Nosser 2005), for
number of pods/piant (Ranal and Mari 1993, Nosser 2002, 2005 and Bhnan
2008), aiso 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/ptant {Panda et
al, 1994, Nosser 2005, Bhnan 2008 and Nosser 2011), for pod fength 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, E£-Dakkak et al,2009
and Nosser 2011), for number of seeds/pod {(Nosser 2002 and El- Dakkak ef
al., 2009 and Nosser 2011).

The aim of this study was to study the inheritance of some economic
characters in pea and was also o select some promising F, 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 Horticuiture 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 Fy, Fq and F; seeds. The cultivars
Master B and Kiados are early flowering, meanwhile, Samrouia and Waver
Top cvs are late flowering and high in both green vyield and number of
pods/plant. Straight and reciprocal crosses between the used four cvs were
produced as follows :

Straight crosses Reciprocal crosses
Master B x Samroula Samroula x Master B
Master B x Waver Top Waver Top x Master B
Master B x Kiados Kiados x Master B
Samroula x Waver Top Waver Top » Samroula
Samroula x Kiados Kiados x Samroula
Waver Top = Kiados Kiados x Waver Top

Some seeds of the straight F, crosses were sown . Flowers of F,
plants were left for selfing to produce F; seeds.
Evaluation of genetic populations

Seeds of parental, F,, For, and F; populations for each of the six
crosses were sown on 5" October 2010 in a randomized complete block
design with three replicates. Each replicate congisted of one row for every
non-segregating population, i.e., parents, F;, and Fyr, and three rows for each
F.. 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 cress.
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
F; 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 formufa given by smith (1852).

Fi.MP

_ % (P2=Py)

F, : First hybrid generation mean.

Py : Mean of the smaller parent.

Pz Mean of the larger parent.

MP : Mid parent value = ¥ (P + Py)
Heterosis :

Heterosis was calculated on the befter parent basis using the

following formula :

P=

F, - HP
Heterosis = x_100. (Sinha and Khanna, 1975)
HP
F3 = Mean of the first hybrid generation.
H P = Mean of the high or better parent.
Minimum number of genes
The minimum number of genes controiling the character in each cross
was calculated using Wrigzht formula (Burton, 1951)
h?) D?

0.25(0.75-h +
N-=
VF; - VF, o
Fi_Py
Where : h=
Bl

N = Minimum number of gene pairs.
D= The difference between the obsen-2d mean of female and male parents.
Vg and Vg, = Variance of F4 and F, populations, respectively.
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Broad sense heritablility
(BSH} was calculated using the formula given by (Allard, 1960):
BSH=  Vgx 100
Ve
Where: '
Ve = Genetic variance which was calculated by substracting the
environmental variance (Ve )from phenotypic variance (V,).
V, = Phenotypic variance = VFa.
Ve = Environmental variance which was considered as the geometric mean of
variance of the non-segregating populations, i. e., parents and F,_
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 piant height of parental, F, Fqr, and F, populations of
the crosses Master B x Samroula, Master B x Waver Top, Master B x
Kiados, SamroulaxKiados and Waver Top x Kiados are presented in Tablel.

Parents were distinctively different in plant height in all studied
crosses. In each cross, F; mean was taller than the parents except in the
crosses Master B x Samroula who observed intermediate between the
parents. F, means were intermediate between its respective parents with a
high tendency towards the high parent. No significant differences were
observed between F;'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 ail
crosses except for the cross Waver Top x Kiados. The crosses Master B x
Waver Top and Samroula x Kiados showed over dominance and the
crosses Master B x Samroula and Master B x Kiados exhibited partial
dominance for the tall parent. Meanwhile, the cross Waver Top x Kiados
showed partial dominance of the short parent These results are in
agreement with Panda ef al, {1994), Kumar et al., (1997), Nosser (2005),
and Bhnan (2008). Positive heterosis values were estimated for the crosses
Master B x Waver Top, Samroula x Kiados and Waver Top x Kiados as
1.36, 28.10 % and 4.57 %, respectively. Similar results was obtained by
Nosser {2005), Salib (2006), Bhnan (2008) and Ei-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 x Samroula and
Master B x 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 x Kiados to two pairs of genes in"all the crosses. These resuits
were in agreement with those obtained by Ranal and Mari (1993), Nesser
(2005) Salib (2006) and Bhnan {2008).
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variance of plant height o

F, populations of pea crosses.

Table 1: Distribution, mean, and

f %grental. Fy, Fqr, and

Frequency of plant height in class TotalNo.! __  Mean Variance
Population ofplants | (X187 b s}
25 3D 35 40 45 50 65 80 85 76 75
Master B x Samroula
tor B (Py) 2 8 14 2 27 42961072, w 13.96
amroufa (P3) 2 19 g 7 28 63.75 4 0.88° 21.53
X 2 2 1 5 '3 23 5600113, e 20.44
if 2 9 B 4 px) 53.04 £0.93! 19.86
) 79 . 52.8120.96 72.83
Master B x Waver Top
aster B (Py) 2 g 14 2 27 4296+ 072 ,- 13.96
aver Top (P2) 4 9 8 4 25 62,40+ 0.96 2347
1 1 8 1 2 22 63,18 £0.78 ;s 13.20
w 2 8 12 1 21 62.86 £ 0.81° 13.93
2 2 5 12 19 8 9 12 2 g9 53.04 + 1.05 76.73
Master B x Kiados
ter B (Py) 2 -] 14 2 27 42968£072,. 13.96
tados () g 10 5 1 25 30.76£0.52 * 6.96
2 2 5 8 3 19 4816+1.0% s 20.03
o 2 8 6 2 18 47.22 2 1.00' 18,30
3 4 8 14 18 9 iz 8 73 41.03 +£0.99 72.19
Samroulax Kiados
amroula (Py) 2 10 9 7 28 51.25+0.88,~ 7.75
dos (P;) g 10 5 1 25 30.26 + 0.85° 8.69
s 2 5 8 8 21 23 6565+ 1,19, 32.51
o 4 9 8 1 22 61363088’ 26.29
A 4 8 14 14 g 12 8 89 41091 1,05 76.38
Waver Top x Klados
aver Top (P} 4 2] 8 4 25 62402 0.95,~ 22.49
jaclos (P} | 9O 10 5 1 25 29.60 £0.86° 18.58
. 4 1 § 20 65.25 £ 0.77 5 11.77
it 4 3 6 18 85.56 £ 0.89' 14,38
4 8 15 1 ] 8 8 8 4l 44.30 £ 1.00 168.15

Each Class represents a range of & (cm) and class values indicated represent class centar.

® paire of means were either significantly {*) or not significantly (NS) different from sach other according to t- test.
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Estimates of BSH for this trait ranged from 70.66 % to 89.82 % (Table
2). These results were partially agree with BSH estimates of Farag and
Darwish (2005), Nosser (2005), Salib (2008), 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 | Croasses| Potence ratio | Hetsrosis| Number of gene | BSH
Plant height 1).7) 0.03 -15.84 1.01 7541
13 2.08 1.36 .84 70.66
1x4 - 05 -13.62 0.18 8158
2x4 237 28.10 1.21 84.42
3Ixd -0.87 4.57 1.27 89.89
Total green 12 2.83 30.97 143 57.82
pods yield 1x3 1.46 21.89 1.89 32.56
1x4 265 6.78 0.37 67.60
2x4 1.49 511 1.20 42 90
3x4 1.25 2.75 8.06 50.34
od tength 1x3 1.07 0.81 0.74 71.62
1x4 0.29 328 325 7785
2x3 004 0.34 0.76 B86.46
2x4 0.51 0.60 11.18 38.58
3x4 1.14 - 14,26 1.38 77.78
number ofr 12 2.79 17.02 1.28 68.42
pods/plant 1x3 200 16.62 352 51.32
1%4 2.72 2283 0.48 38.56
2x4 1.34 20.24 2.79 27.39
3x4 1.07 10.63 2.53 47.50
umber of 12 1.93 411 0.13 67.07
eeds/pod 1x3 0.71 -548 585 52.34
1x4 1.25 4.84 6.62 50.00
2x3 1.26 427 1.47 63.07
2x4 1.16 2.78 1.53 6§7.88
1- Master B , 2- Samroula, . 3- Waver Top, 4- Klados
Total green pods yield/plant

Data obtained on green pods vield/plant of parental, F; Fyr, and F;
populations of the crosses Master B x Samroula, Master B x Waver Top,
Master B x Kiados, Samroula * Kiados and Waver Top x* kiados are
presented in Table 3.

: Parents were distinctively different in green pods yield/plant in all
studied crosses. In each cross, Fy means were higher than the better parent.
F; means were shorter than the parents in all crosses except for Samroula x
Waver Top who obtained intermediate between their parents in this trait. No
significant differences were observed between Fy's and their reciprocals for
total green pods vield/plant in all studied crosses indicating absence of
matemal effect.
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Table 3. Distribution, mean, and variance of total green pods yleld/plant of parental, F,, F,r, and
F, populations of pea crosses.

Population Frequency of total gresn pods yisidiplant in class ™ Totai No.of| __  Mean Variance
120 446 170 195 230 245 270 320 345 | Dplants X+ S b (')
Master B x Samroula
or B (Py) 4 & 1 21 078.33:£4.34, 4 386.24
roula (P 1 8 12 2 21 265.24 & 5,07’ 538.60
: 2 15 22 299.05£4.19, 385.55
e 2 " 19 312.114£5.02 264.25
A 8 18 25 2 2 12 57 211.20 ¢ 4.08 948.46
Master B x Waver Top
astar 8 (Py) 4 6 11 21 228332434, 395.83
aver Top (Py) 8 12 2 23 268,91 £ 5,557 708.99
X 2 10 4 18 27833+ 5.18 588.24
o 4 14 4 19 275.26 £ 5,82’ 865.20
A 4 10 25 16 2 1 58 198,00 £ 3.74 813.10
Master B x Kindos
rB (P 4 ] " 21 228,334 4.34; . 395.83
{P2) 2 1 6 5 24 209.58 £ 474 §38.95
. 8 i1 2 1 20 243,80 £ 5.28) ne 567.57
of 2 4 9 2 17 236202 5.23' 464,15
2 2 10 25 8 2 1 48 154.50 + 3.83 704.51
Samroula « Waver Top
amroula  {Py) o 1 -] 12 2 21 26524507, 536.69
aver Top (P2) 2 "M 6 B 24 209,58 + 4,74 538.95
. 2 11 4 17 278.80 £ 6.04 )ns 82040
o 3 13 2 18 271.40 ¢ 1.74’ 406237
A 4 5 _ 18 15 4 46 233.30 1 4.64 969.13
Waver Top » Klados
aver Top (Py) 8 12 2 23 268.91 £ 5.55, 708,99
iados P2 2 11 6 5 24 200.58 & 4.74 538,95
8 1 3 1" 5 20 275.3015.70,.;. 847 .40
o 1 7 § 3 17 265.80 £ 5.20 877.75
2 15 17 21 5 Z 52 178.10  4.64 917.50

Each class represents a range of 25 (g) and class valuss indicated represent ciass center.

™ pairs of means were either significantly (%} or not significantly (NS) different trom sach other according to t- test.

£10Z 4oqUIBAON “(11) Z JOA “Afuf) BINOSUBI ‘UORIAPOIY JUBLY T



Nosser, M. A and Ebtesam Y. Bhnan

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 x Samroula and Master B x
Kiados which showed over dominance. While partial dominance were
showed for the crosses Master B x Waver Top, Samipula x Kiadoa and
Waver Top x 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 x Kiados and
Master B x 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 yieid/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 cbtained on pod length of parental, F, Fir, and F; populations of
the crosses Master B x Waver Top, Master B x Kiados, Samroula x Waver
Top, Samroula x Kiados and Waver Top x kiados are presented in Table 4.

Parents were distinctively different in pod length in all studied crosses.
in each cross, Fy; mean was higher than the better parent except for the cross
Waver Top x Kiados who obtained intermediated between parent.
Meanwhile, the F, mean was intermediate between parents in all crosses. No
significant differences were observed between Fy'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 ef 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
x Kiados. These results were in agreement with Sarawat et al., (1994) and
Bhnan {2008).

Pcd length was found to be controlled by one pairs in the crosses
Master B x Waver Top and Samroula x Waver Top to twelve pair of genes in
the cross Samroula x 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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Table 4: Distribution, mean, and variance of pod length of glgrrental , Fy, Fyr, and F, popuiations of pea Crosses.

Population Frequency of pod length in class Trotal No. off Varisnce

5 ] T ] 9 10 K] 12 13 14 | plants | (Xt s:} b (8%)

Master B x Waver Top

ster B (Py) 2 16 5 2 25 12284015, 0.54

aver Top (P3) 8 14 2 24 9.75%0.12 * 0.37

1 k| ] 21 122820.13, 4 0.35

,r 1 10 11 22 12.45%0.13) 0.36

4 12 2 1N 3 2 59 10.22 2 0.16 1.48

Master B x Kiados

: ster B (P) 2 16 5 2 25 12283045, - 0.54

P 2 8 8 2 21 74840.18 ° 0.66

2 ] 8 3 19 12632021, e 0.80

5 2 7 3 17 12.47 £0.27 1.28

2 2 10 24 6 84 10.33 £ 0.18 1,35

Samroula x Waver Top

rouls  (Ps) ? 4 8 6 20 11.80£0.21, 0.79

aver Top (P3) 8 14 2 24 975012 ) 0.37

3 2 3 1 5 21 11.0120.10 ) e 0.50

ir 2 8 11 21 11,432 0.45 ! D.48

=, 2 4 10 8 29 & 59 11,293 0.16 1.58

Samrouia x Kiados

amroula (P} 2 4 8 8 20 11804021 - 0.79

tados P 2 8 8 2 21 7AT£0.16 0.66

] : 1 6 .8 4 19 19.9720.19 )4 0.93

2 7 7 2 18 11.50 £ 0.20 0.74

, 4 8 21 11 8 52 10.21 % 0.16 1.27

Waver Top x Kiados

aver Top (P‘) 8 14 2 24 975%0.12, - 0.37

2 9 8 2 21 747 £018° 0.86

2 5 8 4 19 8.3+ 0.21 ta 0.87

1 8 7 2 16 8302020 0.85

2 4 15 22 12 8 2 66 8.15% 0.18 2.08

Eachchunpmmhawoﬂ {cm) and class vaiues incicated represent claas conter,

L40Z 18quiBAON (1L) Z 'JOA “Aftif] 8INOSURK ‘UORINPOIA JuBld T
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Number of pods/plant.

Data obtained on number of pods/plant of parental F, Fyr, and Fa
populations of the crosses Master B x Samroula, Master B x Waver Top,
Master B x Kiados, Samroula » Kiados and Waver Top x kiados are
presented in Table 5.

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

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

No significant differences were obsesrved between F;s and their
reciprocals for number of pods/piant 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 alf
crosses indicating over dominance of the high number of pods/piant for the
crosses Master B x Samroula and Master B x Waver Top and Master B x
Kiados. Meanwhile, partial dominance was oblained for another crosses for
this trait. These results were in agreement with Nosser {2005).

Positive heterosis values were estimated for all crosses ranged from
10.83 % in the cross Waver Top x Kiados to 22.83 % in the cross Master B x
Kiados, respectively. Similar results were reported by Sarawat et a/,, (1994),
Sharma et al,, (1998), Nosser (2005) and El-Dakkak and Hussein (2009).

Number of pods/plant was found to be controlied by number of genes
ranged from one pair to four pairs of genes. These resulls 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 x Kiados, and Master B x Samroula,
respectively (Table 2). These results ate agree with estimates of Nosser
(2002), Farag and Darwish {2005), Nosser (2005), Salem (2007), Abd El-
Hady and Hussein (2008), Bhnan (2008) and Nasser (2011).

Number of seetds/pod.

Data obtained on number of seeds/pod of parental, F, Fyr, and F;
popuiations of the crosses Master B x Samroula, Master B x Waver Top,
Master B x Kiados, Samroula x Waver Top and Samroula x kiados are
presented in Table 6.

Parents were distinctively different in number of seeds/pod than all
crosses. In each cross, F; means were higher than the highest parent in all
crosses except for the cross Master B x Waver Top who observed
intermediated between the parents. F; means were intermediate between its
two parents except for the cross Master B x Samroula where F, mean was
less than the short parent. No significant differences were observed between
Fys 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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Table 5: Distribution, mean, and variance of number of podsiplant of parental, F,, Fyr, and F, populations of

SOMe pea Crosses.
. Frequency of number ol podsipiant in class ™ TotaiNo.[ _ Mean Variance
Population | 7 18 25 34 43 52 81 710 79 88 97 |ofplants | (X5 b| (W
Master B x Samroula
ter B (Py) 2 1 11 24 28.38+£1.19,~ 33.89
amroula (P2) 2 8 9 2 2 23 4965+ 1.98’ 88.96
s 4 1 4 2 21 58.10t1.44,ns | 43.69
1 9 10 1 20 57.40+1.20° 28.90
2 - 4 6 2 8 20 8 87 50.79 & 1.55 161.74
Master B x Waver Top
aster B (P1) 2 1 1 24 28382£1.19,~ 33.89
aver Top (P;) 2 6 10 4 2 24 £1.25 + 1.95" 90.98
1 2 4 12 3 1 22 69772181, 7171
] 2 8 9 4 25 55.45 + 1.78! 57.17
A : 2 2 22 12 13 9 8 8 2 1 63 £0.43 = 1.40 124.22
- Master B x Kiados
§ er B (P,) 2 1 1 24 2838+ 1.19; . 13.96
ados  (P) 4 4 12 2 22 20.91 £1.75° 6.69
' 6 9 4 2 21 34.86 £1.85, b 20.03
1 2 4 15 2 23 31.85 & 1.41 18.30
Fy 2 2 22 12 4 9 8 8 2 1 68 39.79+1.27 72.19
Samroula x Kiados
amrouta  (Py) 2 8 8 2 2 23 49,65 1.98; « 7.75%
iados (P2 | 4 4 12 2 ' 22 20,91 1.75’ 6.69
y 2 11 6 4 23 56.70 £ 180, i 3251
N 47 g 5 1 19 53.42£1.72) 26.29
A 2 5 11 23 10 51 48.65 + 1.45 76.38
Waver Top x Kiados
aver Top (P1) 2 6 10 4 2 24 §1.25+1.95,~ 90.98
iados (P} 4 4 12 2 22 208141757 6.96
s 5 8 5 3 2 23 56.70£232 e | 12422
o 3 10 5 3 21 5543%1.81° 68.66
2 9 9 27 y 8 2 57 40.95%1.77 179.41

LL0Z 18quueAoN (11) Z ‘OA “AUN eInosuel ‘UORINPOIG Jueld T

Each class reprasents a range of 9 (N.O) and class vaiues indicated represent class center.
™ Pairs of means were sither significantly {*) or not significantly (NS} different from each other according to t- test.
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Table 8. Distribution, mean, and varlance of number of seeds/pod of parental, F,, F,r, and F, populations

of pea crosses.

Population Frequency of number of seeds/pod in class ™" Total No.{ __ Mean Variance
3 4 5 [] 7 8 9 10 11 12 | of plants | (X't S5 b (s%)
Master B x Samroula
ster B (Py) 3 11 8 22 10.23+0.15 3 0.47
amroula (Pa) 2 1 8 1 22 9.36+0.16 0.53
! 2 5 1 2 20 10554 0.18 ;s 0.66
o 2 6 10 2 20 10.60%0.18’ 0.87
; 8 15 13 10 8 54 8914018 1.67
Master B x Waver Top
ter 8 (Py) 3 1 8 22 10.23+0.15, - 0.47
aver Top (Pa) 2 10 5 2 19 6371019 ' 089
1 2 7 8 4 21 066+0.19 yus 0.44
of 1 5 11 17 9.59+0.18 '’ 0.83
s 2 13 9 2 9 55 8.4210.15 1.28
Master B x Kiados
orB  (P1) 3 1" 8 22 10.23£0.15 - 0.47
lados  (P2) 3 10 5 1 19 6.21£0.18" 0.62
1 2 5 8 4 19 10.74 £0.21 j pe 0.87
W 2 8 8 1 17 10.351 0.18 ’ 0.62
M 2 15 25 8 4 54 7.0210.15 1.26
Samrcula x Waver Top
mtoula  (Py) 2 N 8 1 2 9361015 3 0.50
aver Top (Ps) 2 10 5 2 19 6.37£0.19 0.89
) 2 5 10 4 21 076019 0.79
i 3 5 10 2 20 955+0.19 ' 0.79
5 14 14 22 & 61 8.26 +0.17 1.76
) Samroula x Kiados
amroula  (Py) 2 " 8 1 22 936+0.16 ;- 0.53
dos {P2) 3 10 5 1 19 6.21+0.18 ’ 0.62
s 2 7 9 3 21 9.62%0.19 e 0.75
of 4 7 8 1 20 9.30£019 ' 0.74
1 4 5 21 18 8 2 50 7421018 1.3

Each ciass represents a range of 1 (seed} and class values indicated represent class center.
™ pairs of means wers either significantly (*) or not significantly (NS) different from each other according to t- test.
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Positive heterosis values were estimated in ail crosses and ranged from 2.78
% to 4.84 % while the cross Master B x Waver Top which showed negative
heterosis. Similar results were reported by Sarawat ef 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 x Kiados to 67.88 % in the Samroula x Kiados. These resuits
were partially agree with estimates of Nosser (2002), Ei-Dakkak et al., (2009)
and Nosser (2011). '
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