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ABSTRACT: Nine attributes were measured in F, soybean crosses and
their parents of a 5x5 diallel cross, exciuding reciprocals. Five parents were
used namely; Lamar, D79-8070, Giza35, Pi416937 and L86K-73. F, hybrids
gave average heterosis values over their midparent of 19.01% for plant
height, 9.48% for number of branches per plant, 50.59% for number of pods
per plant, 43.75% for number of seeds per plant and 56.34% for seed yield per
plant. Hybrids were earlier in flowering and maturity than their later parents.
Genotype mean squares were found to be highly significant for all the
studied traits, except number of branches per plant. Both general and
specific combining ability values were significant for all traits, except number
of branches per plant, indicating the importance of additive, as well as non-
additive gene action in the inheritance of these traits. High values of
GCA/SCA ratlo which largely exceeded the unity were detected for flowering
date, maturity date, filling period, plant height and 100-seed weight. Variety
Lamar was considered the best combiner for all studied traits. While Giza35
was superior combiner for number of seeds and seed yieid per plant, and
their F; crosses showed high SCA estimates for those traits.
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INTRODUCTION

Soybean (Glycine max (L.) Merr.) is an important food legume crop that
"~ was introduced into Egypt in the 1970’s and gained local interest since then,
For a highly self-fertilizing species such as soybean, twc requirements
should be satisfied for successful commercial production. First, there must
be heterosis for seed yield and, second, an economical jarge-scale method of
making hybrids must be found.

The development of more efficient breeding procedures is dependent
upon a better understanding of the types of gene action controlling the
inheritance of quantitative traits. One of the most important procedures used
to supply genetic information about the parents and their crosses is the
diallel analysis method. Therefore, the main objectives of this investigation
were to study heterosis expression for all studied traits and combining ability
analysis to help the breeder to identify and select superior genotypes for
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seed yield and major yield attributes. In addition, it facilitates the
determination of type of gene action governing the inheritance of these traits.

MATERIALS AND METHODS

Five soybean varieties, of different maturity groups, were obtained from
Food Legumes Research Section, Field Crops Res. Inst, ARC, Giza, Egypt.
The common names, maturity group, growth habit, flower color and origin of
these varieties are presented in Table (1). In 2000 growing season, a half
diallel set of crossing involving parental varieties was carried out. Parents
and their 10 F; hybrids were grown in 2001 season at the farm of ltai El-
Baroud Agricultural Research Station. The experiment was arranged in a
randomized complete block design with three replicates. Each plot consisted
of one ridge 4 m long and 60 cm wide. Hills were spaces 20 cm with one seed
per hill in one side of the ridge. All cultural practices were carried out as
recommended for soybean production in the region.

Flowering time (in days) was recorded at 50% flowering of plants per plot.
Maturity time (in days) was recorded at 95% pod maturity and filling period in
days from flowering time to maturity time. At harvest, plant height {cm),
number of branches per plant, number of pods per plant, number of seeds
per plant, 100-seed weight (g) and seed yield per plant (g) were recorded as
an average of 10 guarded plants taken randomly from each plot, The heterotic
effects of F, crosses were estimated as percentage over mid and better
parents (Mather and Jinks, 1971). The analysis of variance for combining
ability and the estimation of various effects were done following the
procedure of Griffing (1956) for method 2 model 1.

Table {1): Maturity group, growth habit, flower color and country of origin of
the studied soybean varieties.

| Variety M;:,t::;y Growth habit Flower color | Country of origin
Lamar v Indetermediate White United States
D76-3070 Vv Indetermediate White United States
Giza35 i Indetermediate Purple Egypt
Pi416937 Vv Determinate Purple United States
L86K-73 I Indetermediate White United States
RESULTS AND DISCUSSION

Results in Table (2) presented means of parents and their F; for the
studied characters; i.e., flowering date, maturity date, filling period, plant
height, number of pods per plant, 100-seed weight, number of seeds per
plant and seed yield per plant. All traits showed wide variation between
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Table (2): Means of parents and their F, for the studied characters.

Flowering | Maturity | Filling Plant No. of No. of 100-seed No. of | seed yieid
Genotypes date date periocd height | branches pods weight seeds per plant
{days) (days) {days) {cm) pet plant | per plant {q) per plant {9

Lamar {P1) 89 - 130 70 65.57 5.33 332.00 16,11 605.70 97.58
D79-8070 (P2) 50 130 80 52.66 5.60 216.00 18.72 330.20 668,21
Glends (Pa) Kk} 110 12 71.42 LX.Yg 180.30 18,68 - 48820 71.87
Pi516837 . {Fa4) 23 138 63 #0.41 .20 239.00 18.46 363.80 67.17
L86K-73  (Ps) 30 7 100 70 45.26 517 133,67 10.45 312.80 132,89
Pix P2 54 125 71 50.32 4.00 315.00 15.38 532.60 81.92
Py xPs 48 135 87 103.11 6.00 370.66 11.25 738.30 127.35
Pix Py 55 1356 80 50.87 467 88.33 16.34 227.10 KYS |
Py xPs 52 122 70 B2.43 5.30 326.00 16.28 827.40 134.71
P2 x P3 45 135 90 60.55 5.60 220.00 18.23 502.00 74.80
Pax Ps 49 125 76 50.26 6.33 262.66 20.61 445.60 91.83
P2 x Ps 50 133 83 79.83 5.75 440.00 11.79 743.08 87.61
PixPq 42 120 78 65.77 7.00 449.00 10.60 1275.80 135.24
Py x Ps 32 108 73 60.32 533 186.00 14.06 51843 72.89
Py x Ps 40 118 78 60,56 6.50 397.00 13.62 94.20 128.30
L.S.Doos 3.36 3.79 3.28 8.01 1.66 33.97 3.88 12.59 7.23
L.S.Dog 453 510 441 | 10.79 2.24 4574 5.22 16.85 9.73
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parents and between their F, hybrids, these variations aftributed to genetic
diversity of the parents and their F; hybrids. The parental variety L86K-73
behaved as the earliest one {flowering date, maturity date and filling period}.
Also, it produced significantly the lowest seed yield per plant, humber of
pods per plant, number of seeds per plant and 100-seed weight. While, the
parental variety 416937 was the latest one and variety lamer gave the highest
value for seed yield per plant (97.58 g), number of seeds per plant and
number of pods per plant. The mean performances of crosses are presented
* in Table (2). The hybrids tended to be late parents as compared to the early
one. The cross (Giza35s x PI416937) gave the highest values for seed yield
(135.24 g), number of seeds (1275.8) and number of pods (449) per plant.

Heterosis values measured from mid and better parent values are
presented in Table {3). The results indicated that F, hybrids had more number
of branches per plant (9.48%), more number of pods per plant (50.59%), more
number of seeds per plant (48.75%) and higher seed yield per plant (56.34%)
compared with mid parent values. Moreover, F, hybrids surpassed the better
parent in plant height (11.39%), number of pods per plant (27.2%), number of
seeds per plant (32.86%) and seed yield per plant (26.92%). These findings
are in accordance with those reported by Mehta et a/.(1984), Mansour {1991)
and ibrahim et a/(1996). Data presented in Table (4) indicated that mean
squares with general and specific combining abilities (GCA and SCA) were
highly significant in ali fraits, except for number of branches per plant which
showed insignificant GCA and significant SCA. it is evident that additive and
non-additive gene effects were involved in determining the performance of
. single cross progeny. Also, the results showed that all traits exhibited high
GCA/SCA ratios which exceeded the unity, except number of branches per
plant, number of pods per plant, number of seeds per plant and seed yield
per plant. These results indicate the predominance of additive gene action in
the inheritance of the traits with hight GCA/SCA ratio and predominance of
non-additive gene action of the inheritance of the traits with low GCA/SCA
ratio. Similar conclusion was reached by Paschal and Wilcox (1975}, Gupta
and Arora (1979), Bastawisy (1988), El-Refaey and Radi (1991) and Darwish
{1993).

Estimates of general combining ability effects ( @i ), presented in Table (5),

revealed that Lamar and Gizal5 cultivars were superior combiners for plant
height, number of seeds per plant and seed yield per plant, because they

showed highly significant positive (f:{i ) effects. The parental variety D76-8070

seemed to be the best combiner for earliness (flowering date, maturity date
and filling period). The variety L86K-73 exhibited highiy significant negative

(gi ) effects for all traits under investigation. Similar results were obtained by
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Table (3): Percentage of heterotic effects relative to mid (M.P) and better {B.P) parents for the studied traits.

Flowering date|  Maturity Filling period | Plant height | No. of branches No. of 100-seed Mo of Seed yield
Crosses (days) Date (days) {days) {cm) /plant Paods /plant weight (g) Seeds /plant fplant (g}
M.P B.P MP | BP | MP | BP M.P B.P M.P B.P M.P B.F MP B.P M.F B.P M.P B.P
P1x Py -1.82 | 8.00 | -3.86 |-385| -5.33 | 143 |-14.53 | .23.08 | -26.87 | -28.57 |14.96] 512 | 631 | -8.01 | 13.09 | 1207 | 653 | -16.05
- = .. £ = - - o v S 0 = e - ™
PixFe 3.23 14548 1250122731 22.54 | 2428 | 5147 | 45.07 | 9.09 582 144,700 11.64 1-29.18 | -30.17 | 38.78 | 21.80 | 50.58 | 30.51
Pox Py 0.00 | 10004 1851370 ] 3.23 11428 -9.08 | 23.08 | -2.4D | -12.38 |-87.35| -73.39 | -5.47 |-11.48 [ -53.15-! -62.51 | -54.95 | -61.97
P1xPs 15.56 t 73.33 | 6.09 (22000 C.00 | 0.00 | 49.09 | 26.15 | 0.95 | -0.56 |40.01} -1.81 : 2259 | 106 | BO.16 | 36,60 | 106.82 | 38.05
P2 xPa 8.43 13636 | 12.50 (22.73| 1842 | 2500 [ -1.63 | -14.79} ~0.71 | -1.23 |11.03] 185 11322 | 863 [ 26.38 9.56 16,76 | 4.23
- : —~ o = — r = 3 ' w
P2 x P -2.00|-200 ) -566 |-3.85|-788 | -500] 308 | -3.85 12918 { 13.04 |2360( 2160 1 17147 | 1185 | 27.34 | 22.48 | 4886 { 36.71
e -h o i - Al wh ) B i - e -h L] i
PaxPs 25.00 | 66.67 | 15,65 [33.00) 10.67 | 18.57 | 62.89 | 51.82 | &.68 2.68 1151.67 103.70 | -13.21 | -29.49 1 128,90 | 121.02 } 97.10 | 55.86
Fax P 1.20 12727 | -2.04 [ 9.05 | -064 | 833 | 12.07 | -8.45 | 41.70 | 23.46 [130.671 114.83 | -37.87 | 42.58 | 21041 [ 178.44 | 94.95 | 88.95
PaxPs 1.590 | 6.67 | 0.00 [500 ]| 282 | 486 [ 345 |-1548] 186 | -5.00 |24.85] a.71 F70 [-1022] 3448 [ 13,14 | 3382 | 184
-~ r = - r— ORI - ™ - o = - ~
PaxPs 0.00 {33331 0.43 |18.001 065 111431 33.33 | 3333 | 3850 | 25.73 H31.,7y| 89.65 « 476 |.26.221-7215 | -74.11 | 156.96 | 91.01
Mean 512 | 30.51 | 3.75 [12.88] 445 [10.32 [ 19.01 | 1139 | 948 | 2.20 [50.58] 27.20 | -3.71 [-13.58 | 48.57 | 3286 | 56.34 | 26.92

P4, P, Pa, P, and Py are Lamar, D79-80

70, Gizeds, P1416937, LBBK-73 varietias, respectively.
* and **: Significant at 5% and 1% leval of probability, respectively.
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Table (4): Mean squares for genotypes and their general and specific combining abilities and GCA/SCA ratio for the

studied traits.
Trait Genotypes GCA SCA GCA/SCA Error
Flowering date 23437 73565 33.86* 21,73 4.04
Maturity date 379.31* 838.23* 185.74** 428 513
Filling pericd 130.66* 138.51* 127 54 1.09 3.84
Plant height 761.84™ 949.00* 686.97" © 138 22.92
Number of branches/plant 1.89 1.12 2.20* 0.51 0.99
Numbet of pods/plant ~ 36433.15" 1924 53 50236.59™ 0.04 411.90
100-seed weight 27.92" 38.95* 23.50* 1.66 537
Number of seeds/plant 537900.47* 220065.80* 66503434 0.33 56.61
Seed yield/piant ' 5708.04* 2356.36" 7048.71% 0.33 18.65

*and ** . Significant at 5% and 1% lavel of probability, respectively.
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Table (5): Estimates of general combining ability effects ( g1) of parents for the studied characters.

. . - Number of | Number Number Seed
Parents FIO;;TQHQ M:g.tsgty F'I:;gg h':Iimt‘:t branches of pods 1 ﬁsi?d of seeds yieid
pe g {plant /ptant 9 /plant | Jpiant -

Lamar 7.42* 473 | 246" | 584" 15.68* 0.20 11.98* | 427
D76-8070 3.18* 4,83 | 2.11™ | -4.38" y-3 2.20 1.36™ | -79.61* | -13.98"
Giza3s B. 1M -3.65* | 0.97* | 747" 8 -8.28" -069 | 184.17* | 10.86*
Pi416937 1.47* 3.45" | 2.41* | -B.46™ £ -5.61 1.10* -4 52~ 7.08*
L86K-73 -5.96** -9.46** | 3.03* [ -046 2 -3.99 -1.97* | 92.02* | 823~
SE(gi) 0.39 0.44 0.38 0.93 3 .96 0.45 1.47 0.84

A m. 0.62 0.70 0.61 1.48 4 6.26 0.7 2.32 1.33
SE(g-g))

*and ™ : Significant at 5% and 1% level of probability, respectively.
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Leffel and Weiss {1958), EL-Hosary (1985), El-Hosary and Sedhom {1988), El.

Hady et al.(1991), Habeeb (1998) and Mansour ef 2/.(20601).
Comparison between specific combining ability effects (Sij) for crosses,

Table (6) indicated that crosses {(Lamar x Gizad5), {Lamar x L86K-73) and
(D76-8070 x L86K-73) had the highest and significant positive SCA effects for
maturity date, filling period, plant height, number of pods per plant and seed
yleld per plant. Also, the cross (Giza35 x PI416937) exhibited the highest
. value and significant positive SCA effects for number of seeds per plant.
Moreover, the cross (Gizads x L86K-73) had significant and negative SCA
effects for all the studied traits. For number of branches per plaiit, all crosses
expressed insignificant SCA effects, except crosses (Lamar x D79-8070) gave
negative and significant and (Giza35 x Pi416937) and (Pi416937 x L86K-73)
had significant positive effects.

If crosses showing high SCA effects invoive only one good combiner,
such combinations would throw out desirable transgressive segregates
providing that additive genetic system present the good combiner and
complementary  and epistatic effects present in the crosses act in the same
direction to reduce undesirable plant characteristics and maximize the
character in view. Therefore, the most previous crosses might be of prime
Importance in breeding program for traditional breeding procedures,
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Table (6): Estimates of specific combining ability effects (éij) of F, for the studied characters.

Number
Crosses Flowering | Maturity | Filling | Plant of I’;I;l;not:;esr 100-seed gus";:de; 3;?3
date date period | height br?pr;;:::es iplant weight /plant Iptant

Lamar x D76-8070 -2.56* | -8.54* | -6.19* |.13.81*| -1.14* | 21.41* -0.91 24.74™ 0.58
Lamar x Giza35 ~ 073 9.84* | 10.95* | 27.33* 0.52 87.56™ | -3.33" | -13.33™ | 2117
Lamar x P1416937 0.16 2.84* | 2.52* | -9.74™ | -0.48 - -0.03 |-355.85"™ | -65.29"
Lamar x L86K-73 4.59* 275* | -2.05" | 14.26" 0.08 (197.45™) 288" | 331.95™ | 47.59"
D76-8070 x Giza35 1.97 9.75* | 9.38* | 485" -0.12 | 3860 | 260* |-158.04™ ]| -13.25™
D76-8070 x PI416937 | -1.60 -7.25* | 6.05" | 0.48 069 [-4963*| 3.09" . -4576™ | 7.69™
D76-8070 x L86K-73 6.83" | 13.32*| 6.38™ | 21.48™ 0.24 -9.64 ~2.67* | 339.20™ | 18.75™
Giza35 x Pi416937 0.68 -3.87* | 291" { 3.62 1.23* |166.08™| 4.8 [1191.67™| 9526
Giza35 x L.B6K-73 -1.88 -5.97 | .2.48* | .0.38 | -0.52 |[187.18™ 166 |-129.07™| -20.81*
P1416937 x L.86K-73 -1.46 0.03 1.10 | 6.55" 1.00* |-67.44*| -0.58 |-384.76™, 38.383"
SE (é..) 1.01 1.14 0.99 2.41 0.50 |130.89™ 1.17 3.79 2.18

R 1.39 1.56 1.35 3.30 0.68 10.23 1.60 518 2.98
S.E(Sij - Skj) 14,01 | _,

* and ** : Significant at 5% and 1% level of probability, respectively.
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