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ABSTRACT

Genetic behaviour of plant height, number of days to flowering, number
of pods per plant, dry pod weight, number of seeds per pod, dry seeds weight per
pod, average sced weight and dry seed yield per plant were studied in crosses
between five cultivars of pea (Pisum sativum L)) and their reciprocals during
years of 2000 to 2002 at Sids Horticulturc Research Station, Beni-sueif
Governorate, Egypt. The crosses used were Master B x Pssi0699, Lincoln x
Pss10699, Victory Freezer x Pss10699, Master B x Bountiful, Lincoln x
Bountiful and Victory Freezer x Bountifil and their reciprocals.

Additive and non-additive effect played the important role in inheritance
of all the previous characters. Over dominance was detected for earlienss of
flowering, high number of pods per plant, high average seed weight and high dry
seed yield per plant in some or most crosses. Meanwhile partial dominance was

" detected for the tall plants, high dry pod weight and high dry secds weight per

pod, and for the small number of seeds per pod in most crosses.

Broad-sense heritability was high for plant height and munber of seeds
per pod in the cross Master B x Pss10669. Moreover, broad-sense Leritability was
higher also for number of days to flowering in all crosses except in the cross
Master B x Bountiful, number of pods per plant in the cross Master B x Bountiful,
dry pod weight in all crosses except in the crosses Master B x Bountiful and
Lincoln x Bouatiful and dry seed vield per plant in the crosses Master B x
Pss10699, Master B x Bountiful and Victory Freezer x Bountiful. Generally, the
high estimates of broad-sense heritability for most studied traits indicated that
selection can be used for improving of these characters in peas.

Generally, the genetical analysis demonstrated that i considerable
amount of readily fixable variation is present and available for the plant breeder
to manipulate.

INTRODUCTION

Garden pea (Pisum sativum L.) is one of most important legume crops in
Egypt for local marketing. Growth characters such as plant height and number of
days to flowering are considered the most important components for higher yield
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in pea. Moreover high pod quality is the major objective of pea breeding.
Mihailovic et al. (1991); Anil et al. (1995) and Narayan et af. (1999) reported that
number of pods per plant, dry pod weight, number of seeds per pod, dry seeds
weight per pod and average seed weight are the main components of seed yield.

Additive and non-additive gene effects were predominant and important
in the expression of plant height (Sharma et al., 1999 and Sharma and Rastogi,
2001), number of days to flowering (Parmar and Godawat1990), number of pods
per plant (Anil et /., 1995; Satyawan et al., 2004; Singh and Mir, 20035 and Singh
and Singh 2006), number of seeds per pod and average seed weight (Anil ef al.,
1995 and Tyagi and Srivastava, 2002) and seed yield per plant of pea (Mihailovic
et al., 1991and Narayan ef al.,, 1999). Meanwhile, Tyagi and Srivastava (2002)
reported that a wide range of variability for seed yield and its components. They
added that F, hybrids gave the highest range of variation compared to parents for
number of pods per plant, number of seeds of per pod, seed weight and seed yield
per plant. Singh and Singh (2003) indicated that additive and non-additive genetic
variance were important in the inheritance of plant height and number of days to
flowering in pea. On the other hand, additive genetic component was important in
the expression of number of pods per plant and 100-seed weight (Singh and
Singh, 2004). Ceyhan and Avei (2005) reported that additive and non-additive
type of gene actions was important in expression of seed yield. Seem ef /. (2005)
found that genotypic coefficient of variation was high for plant height in pea.
Recently, Singh and Singh (2006) reported that high coefficient of variation for
plant height, number of pods per plant, 100-seed weight and seed yield per plant.

Over dominance and partial domirance played an important role in the
inheritance of plant height (Zayed et al., 2005), number of days to flowering in pea
(Srivastava, er al, 1986), number of pods per plant (Venkateswarlu and Singh, 1982
and Zayed et al., 2005), dry pod weight (Hamed, 1999 on bean), number of seeds per
pod (Anil ef af, 1993 and Vikas and Singh, 1999b), average seed weight (Gad and El-
Sawah, 1986) and dry seed vield per plant (Gad and El-Sawah, 1986 and Saxena et al.,
1988). Whilec Panda et o/ (1996) found over dominance for seed yield per plant.
Zayed et al. (2005) reported that partial dominance which was responsible for the
inheritance of plant height and number of pods per plant.

Heterosis were observed in different pea crosses for plant height (Sarawat ef
al, 1994) and number of days to flowering (Moitra and Singh, 1986 and Om-
Parakash et al, 1993). Also heterosis were estimated for number of pods per plant
(Amdt, 1980; Kharche and Narsinghani, 1994 and Sarawat ef al, 1994), dry pod
weight (Hamad, 1976 and Hamed, 1999 on bean), number of seeds per pod (Arndt,
1980 and Pant and Bajpai, 1991), average seed weight (Moitra and Singh, 1986) and
dry seed yield per plant (Singh et o/, 1994). However Tyagi and Srivastava (2001)
revealed greater amount of heterosis over better parent in the crosses HUP2 x KPSDI,
FC1 x T163 and FC1 x Pusal0 for seed vield per plant in pea. In addition Dipti et al.
{2003) reported that the greatest heterosis was recorded for KS-226 x Azad p-3 in pea
seed yield. Cevhan and Avei (2005) and Zayed et al (2005) found that maximtim
significant heterosis for earliness, number of seeds per pod and grain yield per plant.
Inbreeding depression had been reported by Parmar (1993); Kharche and Narsinghani
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(1994) and Tyagi and Srivastava (1999) who reported high positive inbreeding
depression for seed yield.

High heritability in association with high genetic advance were observed
for plant height (Singh et al., 1993; Tyagi et al, 1997 and Sureja and
Sharma,2000) and number of days to flowering (Kumar et /., 1997 and Gupta et
al., 1998). Meanwhile Singh and Singh (2004) found that high heritability values
for growth characters. Also high heritability values were found for number of
pods per plant (Vikas et al.,1996; Ramesh ef a/,,2002 and Singh er al.,2003), dry
pod weight (Shinde, 2000 and Ramesh et o/, 2002), number of seeds per pod
(Vikas et al, 1996 and Singh et al, 2003), average dry seced weight
(Stelling, 1988; Partap, 1992; Kumar et al., 1997; Gupta ef al., 1998 and Singh ef
al., 2003) and dry seed yield per plant (Stelling and Ebmeyer, 1990; Kumar ef al.,
1997; Gupta et al., 1998 and Shinde, 2000). However, Korla and Singh (1988)
estimated moderate to high heritability values for number of seeds per pod. Singh
and Singh (2004) indicated that heritability was high for number of pods per plant
and 100-seed weight in F, and F, generations. The authors also added number of
seeds per pod had moderate values of heritability in F, generation of pea.
Recently, Singh and Mir (2005) and Singh and Singh (2006) found that high
heritability estimates were predicted for plant height, days to 30%flowering,
number of pods per plant and seed yield per plant.

The objective of the present investigation was to study the genetic
performance for some growth and quality characters in ord:r to develop
successful selection strategy in the segregating gencrations of pea crosses which
may lead to obtaining promising new lines or cultivars.

MATERIALS AND METHODS

This investigation was carried out at Sids Horticulture Research Station,
Beni- Sueif Governorate, Egypt. Five pea (Pisum sativum L.) cultivars, namely
Master B, Lincoln, Victory Freezer, Pss10699 and Bountiful weie used in this
study. Cultivars were grown cach alone under open field conlitions in two
successive seasons to insure the purity of each parent before crossing. Cultivars
were planted at two dates (312 October and 10 2 November 2000) to ensure the
flowering periods in this genotypes. Six crosses and their reciprocals were made
at flowering stage as follows:
Cross no 1: Master B x Pss10699
Cross no.2: Lincoln x Pss10699,
Cross no.3: Victory Freezer x Pss10699.
Cross no.4; Master B x Bountiful,
Cross no.3; Lincoln x Bountiful,
Cross no.6: Victory Freezer x Bountiful.

Flowers of female parents, i.e., Master, Lincoln and Victory Freezer
were emasculated one day prior to anthesis and the pollen grains from the
completely opened flowers of the male parents, i.¢., Pss10699 and Bountiful were
applied on the stigma to produce the F, seeds. Selected female parents on basis to
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high quality of pod characters. Seeds of the straight F; crosses were sown on 1*
November 2001 to produce F, sceds. Seeds of parental, F,, Fir and F; populations
for each crosses were sown on 15" November 2002 in a randomized complete
block design with four replicates. Each of the parents, F; and F;r was represented
by a single row, while the F, populations were represented by two rows per
block.. Each row was 4,5 m long and 0.6 m wide. Individual seeds were sown ata
distance of 25 cm apart. All cultural practices were applied according to the
recommendations of Ministry of Agriculture. Data were recorded at harvesting
time on individual plants from parents, F, F,r and F, progenies in each cross for
the following characters:
A-Vegetative and Flowering characters:

I-Plant height (cm.).

2-Number of days to flowering.

It was measured as the number of days from sowing until first flower

anthesis.

B- Dry yield and its components:
I-Number of pods per piant.
2-Dry pod weight (gm.).
3-Number of seeds per pod.

It was measured as the mean of ten of pods per plant.
4-Dry seeds weight per pod (gm.).
5-Average seed weight (gm.).
6- Dry sced yield per plant (gm.).

Statistical analysis:
The genetic analysis were carried out on basis using several genetic
methods as follow:
1- Mean standard deviation of the studied genotypes (Parents, F;, Fir and F;
populations) was calculated according to Snedecor (1956).
Mean: x = Y, F x /n where: Y. means summation, F is the frequency, x is the
class-center value and n is the total number of individual plants.
2- The coefficient of variance (C.V.%). was calculated according to the

following formula.
CV= l S x 100

X
3-  Standard error (S x) = &/ ' n
4-  Arithmetic and geometric gene action was estimated according to Powers
Lyon (194]) as follows:
a-The expected arithmetic mean of the Fy = __._._P_L"'_PT.__
2
PIF+P;
b-The expected arithmetic mean of the F; = -—P'—E“"_L
Where: P, = observed mean of one parent.
P, = observed mean of other parent.
F, = observed mean of the F, populations.
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c- The expected geometric mean of the F, =/ By, P,
d- The expected geometric mean of the F2 = VT(P?—P;).‘E

5- Relative potency of gene set was used to determine the direction of
dominance according to the formula given by Mather and Jinks {1971), as

follows:- - MP
Potency ratio = -_—
“ v B )
Where:

= The observed mean of the F, population.

M P= The average of the observed means of the two parents.
“P= The observed mean of the low parent.

Pz = The observed mean of the better parent.

6- Heterosis was calculated according to the following formula:

Heterosis over the mid-parent (M.P) = Fi-MP x 100
(Sinha and Khanna, 1975) MP

-HP
Heterosis over the high parent (HP) = ——"-'—-——-1-;*— x 100

(Sinha and Khanna 1975)

where” F;, M.P and HLP are the means of F,, mid parent and high parent,
respectively.

7- Inbreeding depression was calculated according to Mather anc. Jinks (1971),
as follows:
Inbreeding depression (ID.) =——X22E1__ x 100
1
8-  Broad sense heritability (BSH) was estimated according to ¢ juation:

BSH= _Vg_ x100 (Allard, 1960)
Ve

Where:
Vs = Genotypic variance which was calculated by subtracting the ::nvironmental

variance (Vg) from phenotypic variance (Vp) = Vp-Vg
Vyr = Phenotypic variance = (VFz)
Ve = Environmental variance which was calculated as follows:

VpitVpat+VE,

VE = 3

The significance of means were determined using T- test.



822 Annals Of Agric. Sc., Moshtohor, Vol. 45(2), 2007

RESULTS AND DISCUSSION

I - Vegetative and Flowering characters:
1- Plant height;

Data on plant height of parental, F;, Fir and F, populations of the
crosses Master B x Pss10699, Lincoln x Pss10699, Victory Freezer x Pss10699,
Master B x Bountiful, Lincoln x Bountiful and Victory Freezer x Bountiful are
presented in Table (1). Parents were significantly different from each other in all
crosses of this trait. In each cross, Fy and F, means were intermediate between its
two parents with a tendency towards the highest parent. High values of the
cocfficients of variability (Table, 1) were observed in population of F, than F, in
all crosses. The F, populations exhibited a high variance in all crosses. These
results are in accordance with that obtained by Seetn et al. (2005) and Singh and
Singh (2006) who found that high coefficient of variation for plant height of pea.
Data of this character (Table, 2} showed that the observed F, mean of all crosses
was relatively close to each of their expected arithmetic and geometric means
which indicated that both of the additive and non- additive type of gene actions
controlled the inheritance of plant height. These results are in agreement with
those obtained by Sharma et a/. (1999); Sharma and Rastogi (2001) and Singh
and Singh (2003) who reported that additive and non-additive genetic variance
were important in inheritance of plant height in peas. Data in Table (3) indicated
that partial dominance towards the tall plants in the crosses Master B x Pss10699,
Lincoln x Pss10699, Victory Freezer x Pss10699 and Victory Freezer x Bountiful,
and partial dominance towards the short plants in the crosses Master B x
Bountiful and Lincoln x Bountiful due to the exhibited value of potency ratio.
These results are in agreement with those obtained by Zayed et ol (2005)
indicated that plant height exhibited partial dominance in pea. Positive heterosis
values (Table, 3) were observed in all crosses for this character except in the
crosses Master B x Bountifil and Lincoln x Bountiful and ranged from 6.26% to
28.5% over mid parent. The highest value of heterosis (28.5%) was recorded in
the cross Master B x Pss10699. On the other hand negative heterosis values were
observed in all crosses and ranged from ~28.99% to —12.06%over high parent.
Positive inbreeding depression values (Table, 3) were observed for all crosses
except in the crosses Master B x Pss10699 and Victory Freezer x Pss10699 and
ranged from 6.58% to 11.55%. Concerning the heterosis result, Sarawat et al.
(1994) who indicated that superiority of heterosis over mid parent and better
parent in F; and F, of pea for plant height. Heritability (Table, 3} was relatively
moderate to high values and ranged from 49.49 % to 71.90 % in all crosses,
indicated that selection can be used for this character to be improve in these
crosses. These results are in accordance with that cbtained by Singh ef al. (1993);
Tyagi et al. (1997); Sureja and Sharma (2000) and Singh and Singh (2004) who
estimated high heritability in broad sense values for this character. Singh and Mir
(2005) and Singh and Singh (2006) stated that plant height exhibited high
heritability values in F; of hybrids in field peas.
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Table (1): Statistical constants of the plant height (cm) and number of days to
ﬂowerm tralts m arental Fy, Fir and Fz po ulatlons of pea crosses.

Py

Plant height (cm)

i |
Master ®1) X £ S | ST 12201 | 162.87£4.04 | 141355493 | 124,86 22,53 ] 125.10= 4.76
Pss10699 (P2) CV. % 20.21 13.61 19.12 e | 3208
5 133.20 191,29 730.30 192.53 1607.58
No. of observed plants : 30 30 ! 30 30 71
Lincoln ®y) | - | "
Pss10699 (Py) X xSy | 69772197 | 162875404 | 123,60 4.87 | 150.20£3.00 | 137.88+£3.72 |}
b ! CV.% 15.48 13.61 21,59 14.25 1192
| §? I 1660 | 19129 T12.04 458.09 913.52
No. of observed plants | 36 | 30 : 30 | 30 i 66 _]
. T T |
Victory Freezer (P,) ! - } ‘t
Pss10699 ®y) | X £ Sy | 64075202 | 16287+£4.04 | 143232673 | 1540£4.64 | 134.38 = 4.49
B CV.% 1730 | 13.61 | 25.76 16.52 28.55
5 122.82 9129 1 136143 | 64731 1473.51
No. of observed plants 30 | 30 - Cip g 30 73
Master (Py) | X +8 571+ 'fni 102.7+ 492 'ft-mutsﬂs_'J 7420 = 2.94 | $3.70% 312
E - B X | E L. ] . P8 O£ 30D
Bouatiful (F2) | CV. % 021 | 2623 | 2306 | 2168 3338
. st 133.20 , 72573 | 32365 | 25892 780.49
No. of observed plants i 30 30 i 30 ; 30 | 80
Lincoln ) ’ | ' 3 +3.27 ‘l 7547+ 3 7.73= 3.9
P i X = S | 69.77E 197 | 1027 £ 492! 72933, 547+ 3.61 | 7773 3.95
Bountiful ®2) C.V. % 1548 | 2623 260 | 2622 42.84
! gt 116.60 . 725.73 32199 ‘ 391.70 1108.73
No. of observed plants k)] 30 30 30 Al
Victory Freezer (Py) - !
Bountiful ®) X o+ Sy ; 640T£202 | 102.7+ 492 | 89.40£528 | 8940478 | 9653z 431
i CV. % 17.30 26.23 23 | 9n 40.44
122.82 725.73 83652 | 1524.00
No. of observed plants 30 30 82
Number of days to flowering
m Master ®)
Il Pss10699 (2 | X £ Sy | 45.0050.26 | 61.00£039 | 5780 £0.67 | 52.60£034 | 533020.73
( C.V. % 3.20 3.50 6.33 3.59 14.92
1 §? 2.07 ‘ 155 13.41 ! 3.36 63.29
Neo. of observed plants | 3 | 30 L 30 | 30 ! 18
Linceln P ] R 1\ 1 ! .‘
Pssi0699 ®) ! X =Sy | 6LGU=0.40 | 61.00:039 | 3880043 | 6280025 | 5123073
; ; C.V. % 356 3.50 400 4 215 14.40
st 4.80 4,55 5.54 i 1.82 54,42
No. of observed plants 30 30 30 30 102
Victory Freezer (P)) - ;
Pss10609 ®2) X * Sy 64.40 £ 0.51 61,00 £ 0.39 59.20 = 0.55 61,80 £0.43 55.49 + 0.53
2 CV. % 431 3.50 5.14 3.80 10.26
st 7.70 435 9.27 5.54 32.45
{l No. of observed plants 30 30 30 i 30 113
Master ) - ‘ i .
: X & Sx- | 45.0020.26 | 665 = 028 | 58.6=0.45 | 5842079 2.18% 0.34
Bountiful (F2) CV. % 3.20 2.29 419 7.44 5.07
] s 2.07 2.33 6.04 18.87 © 993
No. of observed plants | 30 ] 30 30 30 85
Lincoin ®) _ . !
Bountifu: X = Sy | 6160040 | 6650 = 028 | 63.20£0.34 6320 £ 0.34 56.72 % 0.51
ountifs F2) cv.% | 336 2.29 2.95 2.95 8.64 i
s 4.80 2.33 3.48 3.48 2401 |
No. of observed plants 3¢ 30 30 30 | 92 t
Victory Freezer (P)) -
Bountiful Py X £ S | 6440=0.51 | 66.50% 0.28 | 61.40x 0.44 61,80  0.43 53.14 = 0.54
‘ z CV.% 4.31 1.29 393 3.81
! &2 7.70 : 233 5.83 5.54 2432 !
o Y Y . D W S R o H




. Table (2): Expected means of F, and ¥, populativns in the growth characters for six crosses.

L4}

Arithmetic e . Geometric
Cross No Cross No
Characters — = — = e —]
1 2 3 : 4 5 6 | 1 I 4 5 6
T T e T w T e T 1 e e Te e Tw v T+ 1% N N E ]
) P N PN AN CORAR PR N (I D R I LV O PO PO A (PO A O Fl‘z Fill | BRI |RIFRIF|FR
, -4 ] b 2 S a o w w0 @ 3 2 2 2 v v i o o -
Piant height {em.) g8 ]|s|s2]8§ & g g g a 31 % AR ERE: 2 E 3 & LR
W y . l_ — I P .
Numberofdayste 1 & | € | § | &) 8 | 818 |51 & Q|9 ]S (5[4 [ R[S 18 8 B 1218|8137
Tlowering @ ¥ e 2 e} glethl|I|BIBIBIE G ) 2 ) gltaleladjieie; 3
—
Table (3): Quantitative jenetic parameters obtained for the growth characters of six crosses.
Parameters Polency ratio L ﬁ_ﬁnpr___ﬂf_‘?ﬂﬂiﬂ'fe)_hﬂ.? SIS LD. (%) Heritabillity (%) Jﬂ
- Crosses | 7"} A A R B N T T
v 23 lalslelal2lstalsief]z2]3 s{efuitafalalslefr]|a2 s s e
Characlers
IT ['s wy
Phntheight | g lelgl8iz3igiw!lg | iwid g3 1818 18180 i=ig N IR R E RN
S N R R A R R R A A R A R N A N R A A B R A A
““N‘_'b—_; T T 1t T T T 1
umber o - = e ol k! e bl ol w vil - | w
291831818181 81818&) 5 2 Bl1si=2 &I i® s i8iain Tl 8)8
ﬂ pte 1S w8 1318138151350 8195 =z Sl gl e|dlels|Elg|g|2
—

1-Cross no i: Master B x Pss10699,
2-Cross no.2: Lincoln x Pss10699,
3-Cross no.3: Victory Freezer x Pss10699.
4-Cross no.4: Master B x Bountiful.
5-Cross no.5: Lincoln x Bouatiful.
6-Cross no.6: Victory Freezer x Bountiful.

2007 “()S¥ 104 “doyorysopy ‘98 U3y JO sppuuy
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2-Number of days to flowering:

Data obtained on number of days to flowering of parental, Fy, Fir and F>
populations of ali crosses arc presented in Table (1). Parents were significantly
different from each others in number of days to flowering in all crosses except in the
cross Lincoln x Pssl10699. The F, and F» means were intermediate between their
parents with a tendency towards the highest parent in the crosses Master B x
Pss10699 and Master B x Bountiful. While in the crosses Lincoln x Pss10699,
Victory Freezer x Pss10699 and Victory Freezer x Bountiful were garlier than that of
parents, also in the cross Lincoln x Bountiful, the Fy mean was intermediate between
their parents and the F, mean was lower than that of parents. High coefficient
variability (Table, 1) was observed in population of F; in all crosses, indicating that
the effects of both environment and genetics were involved in the inheritance of
number of days to flowering. Moregver, the F; populations exhibited a high of
variance in all crosses. The observed F, mean (Table, 2) of all crosses was relatively
close to each of expected arithmetic and geometric means, indicated that additive and
non- additive genetic variance were involved in the genetic behaviour of number of
days 10 flowering. These results are in agreement with those obtained by Parmar and
Godawat (1990) and Singh and Singh (2003) who reported that additive and non-
additive gene were important for the number of days to flowering of peas. Data in
Table (3), showed that the potency ratio exhibited a high value indicating over
dominance for earliness of flowering in the crosses Lincoln x Pssl0699, Victory
Freezer x Pssi0699 and Victory Freezer x Bountiful. While partial dominance for
carliness of flowering in the cross Lincoln x Bountiful, and for high number of days to
flowering in the crosses Master B x Pss10699 and Master B x Bountiful due to
exhibited valuz of potency ratio. The observed different the pature of dominance
could be due to influence of environmental effects on this character waich differed in
the different parental genotypes. These resulls are in agreement with those obtained
by Srivastava et al. (1986) on pea, who found that over dominarce and partial
dominance was involved in the inheritance of number of days to flovering. Positive
heterosis values (Table, 3) of 5.11% and 9.06% were found in the cro:ses Master B x
Pss10699 and Master B x Bountiful over mid parent respectively. On the other hand
negative heterosis values were found in all crosses based on high parer t. These resuits
partially agree with that of Moitra and Singh (1986) and Om-Paraka h ef al. (1993)
who showed that negative heterosis of pea for this character. Ceyhan and Avei (2005)
and Zayed et al. (2005) working on peas, found that significant heteroeis for earliness.
Moreover, positive inbreeding depression value was chserved in the cross Master B x
Bountiful, i. e., value of 6.11%. The broad sense heritability for this character (Table,
3), was high, being 77.89% to 90.88% in all crosses except in the crss Master B x
Bountiful was moderate (64.95%). These results are in accordance w th the findings
of Kumar ef al. (1997), Gupta et at (1998); Singh and Singh (2004); Singh and Mir
(2005) and Singh and Singh (2006) who indicated that mumber of days to flowering
exhibited high heritability of pea.

O-Yield and its components:
1-Number of pods per plant:

The data of this trait for all crosses are presenied in Table (4). Parents
were significantly different in number of pods per plant in all crosses except in
the cross Master B x Bountiful. The F; mean was higher than its two parents in
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the crosses Lincoln x Pss10699, Victory Freezer x Pss10699 and Master B x
Bountiful, while it was intermediate between its two parents in other crosses. The
F; mean was intermediate between its two parents in all crosses except in the
cross Master B x Bountiful where it was higher than their parents. The
coefficients of variation of F; plants was higher than F, plants in all crosses
indicating the existence of genetic and environmental variation affecting in this
trait (Table, 4). In all crosses for this trait exhibited higher variance for F
populations than F; Similarly, Tyagi and Srivastava (2002) and Singh and Singh
(2006) who found that number of pods per plant exhibited high coefficient of
variation of peas. Data in (Table, 5) indicated that the observed F» mean of all
crosses was relatively close to each of their expected arithmetic and geometric
means which indicated that both of the additive and non- additive type of gene
actions controlled the inheritance of this character. This agrees with the findings
of Anil et af. (1995); Satyawan et al. (2004); Singh and Singh (2004) and Singh
and Mir (2005) who noticed that additive and non- additive gene actions were
important in the inheritance of this trait. These results were confirmed by the high
value of the potency ratio (Table, 6) which indicated presence of an over
dominance towards the high number of pods per plant in the crosses Lincoln x
Pss10699, Victory Freezer x Pss10699 and Master B x Bountiful. These results
are in agreement with those reported by Venkateswarlu and Singh (1982) found
that over dominance for number of pods /plant. On the other hand, partial
dominance towards the high number of pods per plant was found for other studied
crosses due to exhibited value of potency ratio for this character. The observed
different the nature of dominance could be due to influence of environmental
effects on expression of this character which differed in the different parental
genotypes. Similarly, Zayed et al. (2005) reported that partial dominance for
number of pods/plant. High positive heterosis (Table, 6) was observed in the
cross Master B x Bountiful for both mid-parent and high parent (88.63% and
80.69% respectively). However high value inbreeding depression (21.37%) was
found in this cross, Concerning the heterosis result, Amdt (1980); Kharche and
Narsinghani (1994) and Sarawat ez a/. (1994) who found that significant heterosis
for number of pods/plant of pea. Heritability estimated for this character (Table,
6) ranged from 34.72% to 83.39%. The higher value of heritability was observed
in the cross Master B x Bountiful (83.39%;), indicated that selection can be used
for this character to be improve in this cross, These results, are in accordance with
that obtained by Vikas er a/. (1996); Ramesh ef al. (2002); Singh et al. (2003);
Singh and Singh (2004); Singh and Mir (2005) and Singh and Singh (2006) on
pea, who observed that heritability was high for this trait.

2-Dry pod weight;

Data on dry pod weight of parental, F,, Fir and F, population of all
crosses are presented in Table (4). Parents were significantly different in dry pod
weight in all crosses, The F) mean was intermediate between its two parents in all
crosses except in the cross Victory Freezer x Bountiful where it was higher than
the two parents. While F, mean was higher than its two parents in the crosses
Victory Freezer x Pss10699, Lincoln x Bountiful and Victory Freezer x Bountiful
and it was intermediate between two parents in the other crosses. The coefficient
of variation of F; populations was higher than parents and F, plants in all crosses,
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Table (4); Statistical constants of number of pods /plant and dry pod weight (gm.)

tralts in arental, Fl, F1r and F: ou]atlons of

D ea CI'OSSES.

U Crosses :
Number of pods /plant i
i
Master P ‘ E | ‘ \
Pss10699 *2) 1 X & S¢ | 37.00£3.73 |128.00 2823 [123.00 £ 10.69  95.00 £7.95 : 10186 = 6.71 i
{ ; CN. % 1 5825 | 3522 4164 | 4587 6479 |
1. g ] 41793 | 0176 343448 189931 435509 |
No. of observed plants | 30 ! 30 30 ‘ 30 97 i
" T z i
Lincoln ™) | | i :
Pss10699 (P) | X =Sy | 9ROGETTS 12800823 {139.00 21165 1214751269 | 102.41=7.23
¥ CV.% 4657 | 3522 45.95 57.26 65.14
‘ s { 179586 1 203276 4080.00 4837.45 4450.84 )
Ne. of observed plants J 30 | 30 30 30 85 |
Victory Ereezer  (Py) | X & S l 70.46 £ 8.77 "128 00 =8.23 i 139.00+ 9.06  167.00= 13 36! 91.48 (.9(;[
| X & S¢- .46 & ! * 00 13.36% 9148 = 6.
Pss10699 (F2) ; cy.4 | 6825 ¢ 38z | 37 43.85 72,98
| s? [ 231253 } 203276 | 246621 536276 | 4457.00
No. of observed plants | i 30 | 30 | 30 30 92
Master ®y | - ! | | .
Bountiful P | X £ 8¢ | 370373 | 4040+ 3.64 l 7300£525 ¢ 47472435 | 88.60+6.03 |
7o CV.% | 5825 1939 | 3941 L4190 6482 |
) | s 417.93 393 1} 827 59 | 517.15 3298 24
No. of observed plants { 30 ! 30
Lincoln (B < - lo 002773 | 10,4023 | B0s430 47004 78 85
Bountiful . X £ S¢- L00£7.73 | 4040 3,64 © 81.00£430 : 47.00=3.01 23x4,
untifu (P2} t CV. % 4657 | 4939 l 2907 | 3816 58.11
) §? 179586 | 39811 5448 | 27300 2066.61
No. ot observed plants ! 30 ! 30 ] 30 ; 30 88
Victory Freezer (P} | 1 r !
Bountiful @) 1 X % Sy 7046877 | 4040:3.64 | 69.00£7.75  91.00£625 | 67475121
: ¥ CV.% 68.23 49,39 . 6158 37.67 7117
. 1 s 1312.53 39811 1805.48 1475.17 2305.97
No. of observed plants | 30 30 30 85

Dry pod weight (gm)

Master (P1) X % S | 1.2120.048 | 0.45:0.026 | 0.79£0.026  0.8920.032 | L03x0.037
Pss10699 (P2 CV. % 21.86 3143 17.90 19.46 3363
s? 0.07 0.02 0.02 . 0.03 0.12
No. of gbserved plants | 30 30 30 : 30 85
Lipcoin ®) . . \ . ‘ .
Pss1699 P X & S 1032 | 0.45£0.026 | 0.67=0.026 | 0.80=0.052 | 0.86= 0.033
(Pa) | C¥. % 19.03 3143 11 | 3535 32.69
. gt 0.03 0.02 0.02 © 0.8 0.08
¥ No. of observed plants 30 30 30 1 30 75
Victory Freezer (P} . : ‘
Pss10699 P X % §y- 0.79+0.026 | 0.45%0.026 | 0.68%0.036 | 0.630.041 | 0.93x0.033
! CV. % 17.90 31.43 20.41 35.49 3226
i s 0.02 0.02 0.04 0.05 0.09
No. of observed plants | 30 30 30 30 I 83
Master P - : .
3 Bountiful @) ! X & Sy 1.21=0.048 | 0.68£0.032 | 1.08£0.036 | 1.13x0.055 | 0.93x0.037
CV. % 21.86 25.47 1852 | 2654 35.66
s 0.07 ! 0 03 0.04 0.09 0.11
No. of observed plants ! 30 J_ ) 30 g
Linecin &o | _ | I i
Bonarful R X = S | 0910052 | 0.68+0.032 | 0.89=0.036 | 0.79% 0.032 | 0.92+0.032 |
. CV. % 19.03 l 1547 22.47 21.92 30.74
4. . ! ' 0.03 0.03 0.04 : 0.03 i 0.08
| Mo. of abserved plants | ; 30 ] 30 30 | 30 | 79 i
3 Victory Freezer {¥Fp) l - i | | *}
Bouantiiul (P2 X =S¢ | 079E0.026 | 0.6820.032 | 0.80:£0026 | 1.13x0.036 | 0.84+ 0,033
: l CY.% | 179 2547 17.68 17.70 357
} g ‘ 0.02 003 0.02 0.04 0.09

No. of observed plants

30

30

30

30 80




Table (5): Expected means of Fyand F; popillations for six crosses in the quality characters.
— o
Arithmetic Geometric
|
Characters Cross No Cross No J
I 3 4 5 3 4 3 6 |
FIEIFK|F[KRIKIR K| F, | F % IR | R |RIRKIER
Number of pod per g Clal8 gl =lele|lgigle| 3|8 Rlsr¥lgle)gle|gg
plant g 218|382 3188|1432 Sld|E |8 a(s|a|d|z
. = [~ o W g - b - ™~ o e} - — ~
Deypodweightemy | 2 ) 5 )3 5131 8121808121818 0818 02 1808 818 5818121818
Number of seeds per 9 % g 2 5 & 2 P - 2 2 R 2 by 2 = g d 12|88
pod wy s W -+ A3 -+ wy uy "] 11'1) Wi v w - - - - - W Ll Wi vi Ly Wi
.
Dry seeds weight per | g O T T O A T S S I I -~ T A - T O O~ A O O - O - O I
pod (gm.) = < < < S < < < [~ < < < © = < < S < =3 [~ =] 5 < <
|_ S - _
Averageseedweight | = | = gl s gl gizjziclzcfesizlesizsigleleglg|{zsiaigtglals
(gm.) & s | s e S a s | sl &les]|l ] s|s = S s i3 8 sl g | s[ S| s
—+
Diyseedyicltper | 2 {2 |8l alsl 3 glaizlblglglalalsiaiaiglslglglelals
_ plant {gm.) s PR 82| 9 |a|9 2|8 |3 &]|&] % gl || a|8 S A - I
1-Cross no 1: Master B x Pss10699,

2-Cross no.2: Lincoln x Pss10699,

3-Cross no.3: Victory Freezer x Pss10699.

4-Cross no.4: Master B x Bountiful.
5-Cross no.5: Lincoln x Bountiful.

6-Cross no.6: Victery Freezer x Bountiful.
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characters of six crosses.

Table (6): Quantitative genetic parameters obtained for the quali
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2-Cross no.2: Lincoln x Pss10699,
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3-Cross no.3: Victory Freezer x Pss10699.
4-Cross no.4: Master B x Bountiful,
5-Cross no.5: Lincoln x Bountiful.

6-Cross no.6: Victory Freezer x Bountiful.



830 Annals Of Agric. Sc., Moshtohor, Vol 45(2), 2007

indicating the existence of genetic and environmental variation affecting this
character (Table, 4). All the studied crosses showed high values of variance for
this character. The observed F; mean (Tables, 5) of all crosses was relatively
close to the arithmetic and geometric means, this indicated that dry pod weight is
controiled by genes additive and non- additive effects. Data in Table (6) indicated
over dominance towards the high dry pod weight in the cross Victory Freezer x
Bountiful, due to the high value of potency ratio, while partial dominance for high
dry pod weight in the crosses Victory Freezer x Pss10699, Master B x Bountiful
and Lincoin x Bountiful, and for low dry pod weight in the two other crosses due
10 exhibited value of potency ratio. The observed different the nature of
dominance could be due to influence of environmental effects on this character
which differed in the different parental genotypes. This agreed with the findings
of Hamed (1999) in beans. Positive heterosis was recorded over mid parent in the
crosses Victory Freezer x Pss10699, Master B x Bountifil, Lincoln x Bountiful
and Victory Freezer x Bountiful (Table, 6). Moreover, negative heterosis over
high parent was recorded in all crosses for this trait. These results are in
agreement with those obtained by Hamad (1976) and Hamed (1999) who stated
that some crosses manifested positive heterosis while the most crosses exhibited
negative one for pod weight of bean. The inbreeding depression values (Table, 6)
ranged from —13.89 % to 36.76 % for all crosses. The cross Master B x Bountifil
exhibited negative value of (-13.89%) inbreeding depression. Estimates of
heritability for this trait (Table, 6) ranged from 57.27 % to 74.44 %. The cross
Victory Freezer x Bountiful gave the highest heritability, These results were in
agrecment with that obtained by Shinde (2000} and Ramesh et a/. (2002) who
reported that the heritability values were found to be high for the dry pod weight
1 peas.

3-Number of seeds per pod:

The genetic parameters estimated for this character are presented in
Table (7). Parents were significantly different from each others in all crosses. The
F\| and F; means were intermediate between its two parents in all crosses except in
the cross Master B x Pss1065% where its F; mean was lower than both parents. A
higher values of coefficient of variation was found for F; than F, plants in all
crosses indicating the existence of genetic and environmental variation affecting
this trait (Table, 7). Moreover, higher variance value was detected for F; plants in
all crosses. These results are quite similar to those reported by Tyagi and
Srivastava (2002) found that a w’ le range of variability for number of seeds per
pod of pea. Data in (Table, 5) showed that the observed F; mean of all crosses
was relatively close to arithmetic and geometric means, indicated both of the
additive and non-additive type of gene actions controlled the inheritance of this
character. This result agreed with the findings of Anil et al, (1995} who indicated
that additive and non-additive genetic variances were involved in the genetic
behaviour of number of seeds per pod in pea. Different types of dominance, i.e.,
over dominance for low number of seeds per pod in the cross Master B x
Pss10699, pariial dominance for high number of seeds per pod in the cross
Lincoln x Bouatiful, and for low number of seeds per pod in the other crosses
(Table, 6). The observed different the nature of dominance could be due to
influence of environmental effects on this character which differed in the different
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parental genotypes. This result agreed with the findings of Anil ef al. (1993) and
Vikas and Singh (1999b).on peas, reported that number of seeds/pod was
controlled by dominance gene action. Positive heterosis (Table, 6) was recorded
over mid parent in cross Lincoln x Bountiful (8.53%), while negative heterosis
was found over high parent in the all crosses which ranged from -38.11%t0 -0.53
%. These results are in agreement with those obtained by Arndt (1980); Pant and
Bajpai (1991); Ceyhan and Avei (2005) and Zayed et al. (2005) who reported that
number of sceds per pod exhibited maximum significant heterosis in pea. Positive
inbreeding depression was observed in the crosses Master B x Pss10699, Lincoln
x Pss10699 and Victory Freezer x Pss10699 only (Table, 6). Estimates of broad
sense heritability for number of seeds per pod (Table, 6) ranged from 52.36 % to
69.52 %, the cross Master B x Pss10699 gave the highest values of heritability.
These results indicated the great role of the environment on the inheritance of this
trait. High heritability estimates obtained by Vikas et al. (1996); Singh et al.
(2003) and Singh and Singh (2004) on pea, while medium to high heritability
estimates were obtained by Korla and Singh (1988) on pea.

4-Dry seeds weight per pod:

Data on dry pod seeds weight of parental, F,, Fir and F; pcpulations of all
crosses are shown in Table (7). Parents were significantly different in dry seeds
weight in all crosses. The F, and F, means were intermediate between their parents in
all crosses except in the cross Viclory Freezer x Bountiful where the F; mean was
higher than its two parents. High values of the coefficient of variatility (Table, 7)
were observed in the segregating population of F; than F, in all crosses. The F, plants
gave high variance in all crosses (Table, 7) which indicated the exisi2nce of genetic
and environmental variation for this trait. Data in Table (5), showed tt at the observed
F» mean was relatively close to the arithmetic and geometric means of all crosses,
indicated that both of the additive and non-additive type of gene actions controlled the
inheritance of this character. Quantitative penetic parameters obtained for dry seeds
weight per pod are shown in Table (6). The estimated potency of gen: set confirmed
the partial dominance for high dry seeds weight per pod in the cresses Lincoln x
Pss10699, Master B x Bountiful, Lincoln x Bountiful and Vicory Freezer x
Bountifil, and for low dry seeds weight per pod in the crosses Maste " B x Pss10699
and Victory Freezer x Pssi0699, Positive heterosis for this trait (Tabl:, 6) was found
in all crosses, except in the crosses Master B x Pss10699 and Victory Freezer x
Pss10699, which ranged from 0.99% to 21.98% over mid parent. At the same time,
negative heterosis was observed in all crosses over high parent. Positive inbreeding
depression values for this character were achieved in all crosses (Table, 6) except in
the crosses Master B x Bountiful and Lincoln x Bountiful where it was negative
which ranged from (2.27 % 10 13.46 %). Heritability was moderate fcr this character
(Table, 6) which ranged from 61.43% to 66.00% in the crosses Victory Freezer x
Pss10699, Lincoln x Bountiful and Victory Freezer x Bountiful. While it was low in
the other crosses, '

5-Average seed weight:

Data for average sced weight of the studied genotypes are shown in Table
(8). In all crosses parents were significantly different in average seed weight, except in
the crosses Lincoln x Bountiful and Victory Freezer x Bountiful. The F, mean was
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higher than their parents in the crosses Lincoln x Pss10699, Master B x Bountiful and
Victory Freezer x Bountiful, and it was intermediate between the two parents in the
other crosses. The F; mean was higher than its two parents in all crosses except in the
cross Master B x Pss10699 where it was intermediate between its two parents with a
tendency towards the highest parent, indicating the existence of genetic and
environmental variation affecting this character. Coefficient variability of F
populations of (Table, 8) was higher than that of F; population in all crosses, The
analysis of variance for these genotypes showed that F, variance was higher than that
of F) in all crosses. This result agrees with the findings of Tyagi and Srivastava
(2002} and Singh and Singh (2006) who showed that high coefficient of variation for
100- seed weight of pea. The Observed F, mean (Table, 5) of all crosses was
relatively close to each of their expected arithinetic and geometric means revealing
that this character was controlled by additive and non- additive gene effects. These
results were in accordance with estimates of Anil ef al. (1995) and Singh and Singh
(2004) who reported that additive and non- additive gene¢ were important for this
character of pea. Data in (Tabie 6), indicated that over dominance towards heavy seed
weight in the crosses Lincoln x Pss10699, Master B x Bountiful and Victory Freezer x
Bountiful due to the high value of potency ratio. While partial dominance towards the
high seed weight in the crosses Master B x Pss10699, Victory Freezer x Pss10699 and
Lincoin x Bountiful due to the exhibited value of potency ratio. The cobserved
different the nature of dominance could be due to influence of environmental effects
on this character which differed in the differcnt parental genotypes. This result agrees
with the findings of Gad and El-Sawah (1986) who observed different degree of
dominance for 100-seed weight of pea. High positive heterosis (Table, 6) was
obtained in the cross Master B x Bountifil (36.52%) aver mid parent and (19.85%)
over high parent. Variable results of heterosis for average seed weight have been also
reported by Moitra and Singh (1986) who found negative heterosis for seed weight in
most studied crosses of pea. Positive inbreeding depression (Table, 6) was observed
of in all crosses which ranged from 4.27% to 26.31%, except in the cross Master B x
Bountiful where it was negative for this trait. The broad sense heritability for this
character (Table, 6) was above low to moderate in all crosses which ranged from
21.43 % to 68.82 %, except in the cross Lincoln x Bountiful which was low. Whereas
Stelling (1988); Partap et al. (1992); Kumar et al. {1997); Gupta et al. (1998); Singh
et al, (2003) and Singh and Singh (2004) who indicated that heritability for mean seed

weight was high of pea.

6-Dry seed yield per plant:

Data obtained on dry seed yield per plant of parental, F;, F;, and F,
populations of all crosses are presented in Table (8). Parents were significantly
different in all crosses for this character except in the cross Master B x Pss10699. The
F, mean was higher than its two parents in all crosses except in the crosses Lincoln x
Bountiful and Victory Freezer x Bountiful where it was intermediate between their
parents. The F; mean was higher than its two parents in all crosses except in the cross
Lincoin x Bouantiful where it was intermediate between their parents. The coefficient
of variation (Table, 8) of F» plants was higher than F, plants in all crosses. indicating
the existence of genetic and environmental variation affecting this character. The F»
popudations had high variance value (Table, 8) in alf crosses. These results are in
accordance with those obtained by Tyagi and Srivastava (2002) and Singh and Singh
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(2006) who noticed that seed yicld per plant exhibited high coefficient of variation of
pea. Data in Table (5) showed that the observed F, mean of all crosses was relatively
close to each of their expected arithmetic and geometric means which indicated that
both of the additive and non-additive type of gene actions controlled the inheritance of
this character. These results are in agreement with Mihailovic et al. (1991); Narayan
et al. {1999) and Ceyhan and Avei (2005) who observed that additive and non-
additive gene actions were important in the inheritance of dry seed vield/plant in peas.
Data obtained on potency ratio (Table, 6} indicated over dominance for high seed
vield per plant in the crosses Master B x Pss10699, Lincoln x Pss10699, Victory
Freezer x Pss10699 and Master B x Bountiful due to the high value of potency ratio,
while partial dominance for high seed yield per plant in the crosses Lincoln x
Bountiful and Victory Freezer x Bountiful due to exhibited value of potency ratio.
The observed different the nature of dominance could be due to influence of
environmental effects on the expression of this character which ciffered in the
different parental genotypes. These results coincided with that obtained by Gad and
El-Sawah (1986), Saxena (1988) and Panda et a/ (1996) on pea, found over
dominance for yield/plant. Positive heterosis (Table, 6) was found in all crosses and
ranged from 14.71% to 96.94 % for mid parant. Moreover, negative heterosis was
observed in the crosses Lincoln x Bountiful and Victory Freezer x Bountiful over high
parent for this trait. The cross Master B x Bountiful had the highest value of 96.94 %
and 49.65% based on mid-parent and high parent, respectively. These resuits are in
agreement with previous resuits obtained on this trait by Singh ef /. (1994) and Tyagi
and Srivastava (2001) who noticed that high heterosis for seed yield /plant of peas,
Dipti er al. (2003) on pea, showed that hybrid KS-226 x Azad P-3 hd the greatest
heterosis for dry sced yield per plant (55.37 %). Ceyhan and Avei (20)5) and Zayed
et al. {2005) showed high significant heterosis over mid-parent and ov -r better parent
for pea seed yield. Positive inbreeding depression (Table, 6) was four | in all crosses
and ranged 9.40 % to 59.02 %. This is in agreement with the findings of Parmar
(1993); Kharche and Narsinghani (1994) and Tyagi and Srivasta:a (1999) who
indicated high positive inbreeding depression for pea yield. Heritability (Table, 6) was
a moderate to high values, ranging from 57.33% to 86.47 %, indicatin ; that selection
in early segregating generation would be moderate to high effectiv:, The crosses
Master B x Pss10699, Master B x Bountiful and Victory Freezer x Bo ntiful showed
high heritability values for dry seed yield. These results agree with th at obtained by
Stelling and Ebmeyer (1990); Kumar et al. (1997);, Gupta et al. (1998), Shinde
(2000);Singh and Mir (2005) and Singh and Singh (2006) workingz on pea, who
estirnated high heritability values for seed yield/plant.

CONCLUSION

In general, it can be concluded that additive or non-additive :ind dominance
effects played the important role in inheritance of all the previcus characters,
Moreover, the high estimates of broad-sense heritability for most studied traits
indicated that sclection can be used for improving of these characters in peas. Also,
the genetic analysis demonstrated that a considerable amount of readily fixable
variation is present and available for the plant breeder 1o manipulate.
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Table (7): Statistical constants ¢f the number of seeds per pod and dry seeds weight
per od

Crosses

Characters

Number of ?eeds per pod

m.) {raits in arental Fy, F.r and Fz

Do ulanons of

pea CI'OSSCS-

E Master )
: Pss10699 - :
| @) X * $x- | 690x0.12 4,374 0.17 4.27£0.16 5.53+0.08 4,79+ 0.16
C.V.% 9.61 22.07 20.28 1.67 31.80
s? 0.44 0.93 0.75 0.18 232
No. of observed plants 30 30 30 30 91
Lincoln (P) $ 5.63% 0,15 37£0.17 4.4 67 D 0.18
X * Sx- .63 0,15 437+ 0. A7 0,19 467+ 0.24 5.20% 0.1
Pss10699 ®2) CV. % 14.32 22,07 23.25 28.33 30.41
§? 0.65 0.93 1.08 1.75 2.50
No. of observed plants 30 30 30 30 78
Victory Freezer (P))
Pss10699 (P5) X £ S | 557x0.11 437+ 0.17 4.47£0.15 4.80£0.12 | 4.58%0.16
CY. % 1.21 2207 18.17 13.82 2905
gt 039 0.93 0.66 0.44 1.77
No. of observed plants 30 30 30 30 72
Master ) X =8 6,90 0.12 4,70 0.17 5.67+ 0,2 5.73+ 0.23 86+ 0.17
. ) + Sy . .12 X X 67 0,24 .73+ 0.2 1,861 0.
Bountiful &) CV. % 961 1950 2333 2221 19.96
8 .44 : 0.84 1.75 1.62 1 f:
No. of observed plants 0 i 30 30 30 74 )
Lincoin P 56 0 0.7 S i
. X % Se- 63% 0,15 4,70+ 0.1 60+ 0.16 5.47 0.27 544 0,17
Bountiful P2) CV.% 1432 1 1950 15.97 17.08 17.76
st 0.65 ! 0.84 0.8¢ 19 2.28
No. of observed plants 10 ; 30 30 30 5
Victory Freezer (P)) | - i
Bountiful ®3) } X & 8¢ | 557011 470+ 0.17 4.87% 0,19 6.07+0.23 4.83£0.14
o CV.% 11.2§ 19.50 2134 2097 27.23
§? 0.39 0.84 108 1.62 1.73

No. of observed plants

30

30

Dry seeds weight per pod {gm.)

30

30

87

H
i
Master ) i
i _
Pss10699 () i X =S¢ | 0.9750,041 | 032£0.018 | 0.4550.032 | 0.71x0.032 | 0510025
! CV. % 23.05 31.25 38.49 24.39 43.84
s 8.05 0.01 0.03 0.03 0.05
No. of observed plants 30 30 30 30 81
Lincoln P 9t i . 1
: X = Sy LLX 032 1 8,32+ 0.01 0,51 0,032 0.55= 0.026 0.55£ 0.021 |
Pss10699 ® i CV.% 25.10 i 31.25 33.96 25.71 36.36 1
| st 0.03 0.01 - 0,03 8.02 0.04
No. of observed plants | 30 30 30 30 89 E
Victory Freezer (P)) i
Pss10699 {P,) X * 5S¢ 037« 0.026 032+ 0.018 .44 + 0036 0.46< 0.041 0.45« 0.024 I
- CV.% 24.81 31.25 45.45 48.61 54.43
& 0.02 0.01 0.04 0.05 0.06 l
No. of observed plants 30 30 30 30 106
Master Fn 1
Bountiful (P'!) X £ Sx 0.97+ 0.041 0.44 £ 0.026 0.86% 0.048 0.79+ 0.052 0,67+ D.030 !
- CVY.% 23.08 2.14 30.76 36.47 40.87
st 0.05 0.02 0.07¢ 0.083 0. 075
No. of observed plants 30 30 30 30
Lincoln ) - i
Bountiful (P-) X = 8§y | 6920032 0.44 £ 0.026 0.64 £+ 0,032 0.61% 0.032 0.58 « 0.029 !
- CV. % 25.10 .14 27.06 28.39 45.62
gt 0.03 .02 0.03 0.03 0.07 l
No. of observed pilants 30 ! ED) 30 30 31 ’
Yictory Freezer (P;) -
Bountiful @) X = Sy {4,587 0,026 0.44 £ 0.026 6.52% 0.018 0.57= £.026 0,59+ 0.026
- CY. % 24.81 32.14 1923 24.81 37.90
5 0.02 8.02 0.01 0.02 0.05 {

No. of observed plants

30

3¢

* 30

30
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Table (8): Statistical constants of the average seed weight (gm.) and dry seed yield
plant traits in parental, ¥;, Fir and F; populations of pea crosses.
,,,,, e — =4 < — F;r —

—rsscs 1Carctr -P, TR

Average seed weight (gm.)
Master P) i r
Pss10699 ®) X & Sy | 0.031%0.006 | 0.07150002 | 0.105£0.043 | 0.13120.007 | 0.12420.004
C.V.% 24.14 19.92 22.54 28.56 I 2908
s 0.001 0.0002 0.00056 0.0014 r 0.0013
No. of observed plants | 30 30 30 30 33
Linceln ®P) | 1
Pss 10699 P X # Sy- | 0.113£0.006 | 0.071£0.002 | 0.117+0.005 | 0.1220.008 | 0.122%0.004 §
: C.V. % 27.98 19.92 22.61 36.65 3L
st 0.00f 0.0002 0.0007 0.002 0.0015
No. of observed plants 30 30 30 30 ; 94 AI
Victory Freezer (P)) | - i d
Pss10609 (P | N & Sy | 0.102+0.004 | 007120002 | 0.09520.005 : {.106& 0.005 i 0.120= 0,004
e C.V. % 24,01 19,92 29.77 26.68 3436
s 0.0006 0.0002 0.0008 0.0008 0.6017
No. of observed plants 30 30 30 30 94 i
Master ®) ! i
Bountiful (P X # Sy | 0.431:0006 | 0.099£0.005 ] 0.157£0.007 | 0.134=0.008 | 0.140x0.005 |
: CV.% 2414 3030 24.67 33.37 3846 |
st 0.061 0.0009 0.0015 0.002 0.0029 |
No. of observed plants 30 30 30 30 114 -}
Lincoin P ) |
r Bountiful @) X' & S¢- | 01130006 | 0.099£0.005 | 0.0110x0.005 | 0.109=0.004 | 0.124%0.004 |
: CV. % 27.98 3030 27.27 20.51 i 3047
. §* 0.0015 0.0009 0.0009 0.0005 ©  0.0014
No. of observed plants 30 30 30 30 %
Victory Freezer (P} _
Bountiful Py) X % Sx ] 0.10220.004 | 0,099+ 0.005 | 0.104£0.004 | 0 131£0.004 | 0.110x0.004
. CV. % 24.01 3030 1923 18.70 30.15
s 6.0006 0.0009 0.0004 0.0006 0.0011

No. of observed plants

30

30

Dry seed yield per plant

30

81

Master P
9 -
Pss1069¢ ®2) X £ Sy | 3827+3.27 | 3700305 | 5473324 | 7527+6.75 | 79.83+4.49
C.V. % 46.89 46.71 32.43 48.49 60.14
g 321.99 298.76 314.96 1367.65 2305.36
No. of observed plants 30 30 30 30 114
Lincoin Py -
Pss 10699 ®2) X £ Sx- | 66.13£6.48 | 37002315 | 76.27+6.62 | 8..33+£4.58 | 85.60+4.58
: C.V. % 53.74 46.71 47.60 30.88 56.61
s? 1263.08 298,76 1317.86 630,71 2353.21
No. of gbserved plants 30 30 30 30 12
Victory Freezer (Py) -
Pss10699 (P2) X £ 8 | 4903£381 | 3700315 | 68.67£571 | 75.00:4.64 | §81.85=3.78
CV.% 42.55 46.71 45.55 33.92 48.67
§* 435.27 298.76 978.44 647.31 1587.04
No. of observed plants 30 30 30 30 111
Master ®) -
Bountiful (P3) X =S¢ 138274327 | 1990+£1.39 | 57.27£3.96 | 5.73+521 | 64442344
CV.% 46.89 38.44 37.91 52.16 55.47
§* 321.99 58.51 471.37 814.96 1277.56
No. of observed plants 30 30 30 30 108
Lincoln Py _ L
. X £ Sy | 66132648 | 1990+ 140 | 5853+£4.62 | 3447337 | 64.03=3.63
Bountiful (F2) CV.% 53.74 38.44 4324 s164 61,14
5 1263.08 58.51 640.67 341.91 1532.84
No. of observed plants 10 30 10 30 116
Yictory Freezer (P;)
Bountiful ®,) X = Sx- | 49.03:3.81 | 1990139 | 39.53+£3.41 | 92.73+£582 | 62.863.00
: CV.% 4255 3544 43.16 34.43 47.02
5 435.27 58.51 291.13 1019.10 873.82
No. of observed plants 30 30 30 10 97
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