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ABSTRACT
The genotypes Giza 3. Giza 40. Giza 429. Giza Blanca and Triple White were
diallel crossed and F) and F,'s and reciprocals in addition to parents were evaluated in open
field.

Significant differences were observed among genotypes for all studied traits. The
F, hybrids were superior over means of all parenis in most of characters. Heterosis was
significant and positive for most characters and ranged from 55 % for plant seed vield to
59 % for seeds per pod. Significant negative heterosis was detected for position of first
podded node (-5.6%) and days to flowering (-8.7 %).

Significant differences were found between F, and its reciprocals for most of
characters. Some reciprocal cross differences were detected also in ¥, Inbreeding
depression occurred in F2 for most characters and reached 28 % for plant seed yield.

Compared to the better parents, several F, hybrids recorded significant positive
heterosis for different characters, but negative heterosis occurred too. Inbreeding depression
in F-~ was detected in most characters but, inbreeding gain was also found,

Largest part of total genetic variability (judged by GCA/SCA) was due to additive
type of gene action for all characters except plant height and seed yicld in F; which are
largely controlled by dominance gene effects.

Different parental combinations showed differing general and specific combining
ability for different characiers and selection in segregating generation would lead to crop
improvement due to genetic divergence of parental genotypes.

The inheritance of biotches on flower wings was studied in four crosses including
T.W._ (blotchless) and the parents G.40,G.3,G.429 and GB. (blotched). The F; hybrids
possessed blotched wings. The F; segregating indicated that this character is controlled by
one pairs of factors, with blotched dominant.

The parental genotypes T.W. and G.B. have seeds with colourless hilam. The F;
plants with parents G.3, G. 40 and G.429 had black hilum and the F; segregated into the
ratio of 3 black hilum : 1 colourless hilum, reveating that this character is controlled by one
gene pair with the black hilum dominant.

Phenotypic correlation cocfficients among seed yield and its components were
significant in most cascs. Plant height, number of branches, pods and seeds/plant were
highly correlated with seed yield. Highly significant correlations were found between mean
performance of the parents and the mean performance in F; and F» hybrids for most
characters. Also significant positive comelations were found between mean performance of
parents and their general combining ability in F; and F. generations for most characiers.

All the genotypes were affected by caging conditions and produced less numbers
of branches. pods. seeds and seed vield compared with open field sister plants. The parent
T.W. was least affected by caging.



The F, planis have intermediate fertility values between their parents. However,
the F: were higher in autofertility than F, hybrids and results indicated the possibility of
improvements of autofertility character by crossing between local cultivars and the
genotype Triple White.
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INTRODUCTION
Faba bean, Vicia faba, isthe most important pulse crops of Egypt.
Unfortunately, 1t suffers from narrow genetic variability (Abdalia 1982).
Enriching the useful variability of the crop needs, among other ways, to
explore cross breeding methods. Dialle! cross technique is employed to
provide information concerning nature of gene actions and interactions
involved in inheritance of quantitative characters. This will assist the

breeders to chose specific breeding procedures.

Therefore, the objectives of these studies were to explore potentiality
of different faba bean parents for cross breeding program and to evaluate
magnitudes of heterosis and inbreeding depression in hybrids of these used
parents.

MATERIALS AND METHODS
Five faba bean genotypes: Giza 3, Giza 40, Giza 429, Giza Blanca
and Triple White were used as parents in a diallel mating design including
reciprocals in 1994/1995. The F, were grown in 1995/1996 to obtain F;. In
1996/1997 parents (5), Fi’s (20), Fy’s (20) (including reciprocals) were
grown in 2 Randomized Complete Block design with three replications. The
experimental plot consisted of two, one and three ridges for each parent, F;
and F; generation, respectively. Each ridge was 3 m long and 60 cm apart.
Seeds were sown at one side of ridges at 20 cm distances. The work was
carried out at Sids Agricultural Research Station (ARC).

Data were subjected to regular analysis. If significant genotypic
differences were found, sum of squares of genotypes were partitioned to
GCA and SCA according to Griffing (1956) Method I, model 1.

RESULTS AND DISCUSSION
Mean characteristics of all parents are presented in Table (1). Parents
differed significantly in many characteristics. The major variety Giza
Blanca is characterized by having more branches, fewer numbers of pods
and podded nodes per main stem, pods per node and per plant and seeds per
plant, but higher seed index, seeds per pod and was late in flowering and
maturity.
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On the contrary, the eguina variety Giza 40 had more pods and seeds
per plant and flowers and matures earlier. The varieties Giza 3 and Giza 429
possess intermediate characteristics. The introduced genotype Triple White
is peculiar in having the least number of branches and the least seed yield
and seed index (Table 1).

Table 1. Mean parental characteristics (1996/1997).

—

- Parents

Character Giza3 | Giza 40 | Giza 429 ch Triple |LSD o5
lanca | White

[Plant height {cm) 139.7 | 144.0 | 143.0 | 1353 | 1313 NS
Branches (No.) 4.3 4.7 4.7 5.7 2.0 1.2
Pod length cm) 7.5 7.8 7.6 10.9 55 0.6
Seeds/ pod (No.) 3.0 2.9 2.9 3.4 23 NS
Pods/ main stem {No.) 7.6 8.2 7.2 1.4 13.8 28
Podded nodes/main stem (No) 6.7 7.5 6.6 1.4 9.9 1.8
|Pods/ node (No.) 112 | 107 | 107 10| 202 1 0.26
Pods/ plant (No.) 38.3 48.2 3.1 14.7 3238 7.5
Seeds/ plant (No.) 1160 | 1384 | 11L.8 49.8 78.6 10.1
Seed yield/ plant (g} 78.9 84.9 68.7 5.8 35.9 9.5
Seed index {g) 69.0 61.8 62.1 113.1 4.5 1.6
First podded node {No.} 12.1 10.6 119 14.6 13.5 2.8
Days to flowering 58.6 52.0 52.9 67.2 55.0 -
Lllays to maturity 167.0 163.5 165.5 172.5 159.0 - |

NS = not significant

Overall performance, heterosis and inbreeding depression:

The mean values ofthe five parents along with F;’s , F,’s and their
reciprocals as well as heterosis and inbreeding depression percentages are
presented in Table (2). The overall F,’s were significantly superior over the
means of all parental genotypes for all studied characters except number of
pods/main stem, number of pods/node and exhibited significant lower
podded nodes with early flowering and insignificant early maturity. The F,
reciprocal exhibited the same trend except number of podded nodes/main
stem and position of first podded node which were insignificant with parents
but number of days to maturity was significant.

The F;'s had significantly less values than Fi’s for all studied
characters c¢xcept number of pods/node which was higher in Fy’s. In
addition insignificant differences between F,’s and F;’s were found for
number of seeds/pod, first podded node, days to flowering and to maturity.
The F; reciprocals were significantly lower than F; reciprocals for 7
characters whereas number of pods/node was higher in F; reciprocal than F)
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Pronounced significant heterosis was found for plant height, number

of branches, poJ {engtL, numLer op seerJpocl, numLer o[ seeclstIanL seetl

yield and seed index with a range from 5.9 to 55.0%. Meanwhile, the mean
values of F; compared to mid parents, were significantly negative and less
for number of pods/node, first podded node and days to flowering and
recorded highly significant negative heterosis ranging from -16.0 to -5.6%.

Significant inbreeding depression was observed for all characters
except first podded node, days to flowering and to maturity but, significant
inbreeding gain was observed in ¥, for number of pods/node.

Table 2. Mean characteristics of parents, F; and F; and their reciprocals as well as
heterosis and ¥, deviation percentages.

Character Parents F; . Reciprocal | Heterosis F; Recdprocal | Deviation
Plant height (cm) 1387C | 183.54 | 157.3A 121** | 14788 | 1441B 6.1 **
Branches (No.) 43B | 524 51A 2104+ 42B 45B 16.2 *+
Pod length {cm) 79C | 88A | 90A 12.8*+ 848 83 B 5.5
Seeds/ pod {No.) 29B | 384 31A £.9%+ 198 A 30A 20+
Pods/ main stem (No.) 7.6A | 82A 6.7B 2.6 7.5 A 678 4.9+
Podded nodes/main stem{No) | 64B | 754 6.3 BC 7.7 678 60C 85 **
Podsi node {(No. 126 A | 107C 1.4 D -16.0%* 1.1B 1.08 BC 31+
Pods/ plant {No. M6C | 466A 3968 24.5%+ 33.9C M8C 20.3 *»
Seeds/ plant (No.} 989C [137.83A ( 1187B 29,7 99.9C 918D 254 4«
Seed yleld/ plant (g} 648D [ 1039A | 972B 550+ 713C 734C 28.0++
Seed index {g) 62.7D | 792 B 83.0A 163+ 743C 753 C 7.8 #*
First podded node (No.) 125A 111.6BC| 12.1AB -5.6%% 114C 122 A 5.0
Days to flowering 571A | 512D | 53.1BC 87+ | 5L3CD 5408 14
Days to maturity 165.5A {1648 AB! 163.5B 0.8 1646 AB | 1643 AB 0.2

Means followed by the same lefter(s) are not significantly different at 5% leve! of probability.
=, * Significant at §% and 1% level of probability, respectively.
Similar results to the previously presented were reached by Bond
(1966), Khalil (1969), Abdalla (1977a,b), El-Hosary (1982, 1984), De Pace
and Filippetti (1983), Filippetti es al (1985), Filippetti and Ricciardi (1988),
Torres et al (1993), Abd El-Aziz {1993), El Badawy (1994), Hendawy et al
(1994), Melchinger ef af (1994) and Schill ez al (1995)
Our results also indicated that high heterosis in the F, may be
followed by considerable reduction in F; performance. These results are in
agreement with those of Abdalla (1977a) and Bargale and Billore (1990)

Habetinek ef al (1985} reported that F;populations surpassed their better
parental lines. '
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Qualitative characters
1- The blotches on flower wings

The T.W. parent possesses blotchless flowers whereas Giza 40 has
blotches on flower wings. In the hybrid G. 40 x T.W,, the F1 plams
possessed dark blotched on flower wings indicating dominance of this
character. The F; plants segregated into 213 plants with blotched flowers
and 85 with blotchless flowers. This segregation fits the ratio of 3:1 (X* =
1.99) suggesting monogenic inheritance of this character.

The variety Giza 3 has dark blotches on flower wings whereas the
Triple White parent has white wings. The flowers of the F1 hybrid plants
G3 x T W. has blotched wings. The F, plants segregated into 230
possessing blotched wings and 70 plants with blotchiess wings of flowers.
This segregation fits the ratioc of 3:1 (X* = 0.44) assuming monogenic
inheritance and dominance of biotched wings over blotchless. The hybrid
Giza 429 (blotched wings) x Triple White (blotchless) has blotched wings of
flowers (dominant). Segregation in F; fitted the expected ratio of 3:1 x*=
0.11) where 226 plants have blotched wings against 72 with blotchless
suggesting monogenic inheritance.

The variety Giza Blanca possesses blotched wings contrary to Triple
White and the hybrid T'W. x G.B. has blotched wings. Segregation in F»
showed 234 plants having blotched wings against 61 with blotchless wings.
This segregation fits the ratio of 31 (X°=2.93) indicating dominance of
blotched wings and that this character is controlled by one pair of genes.

The inheritance of the blotches on wings agree with the monogenic
inheritance of this character in other crosses (Abdalla 1977a and Abdalla
and Fischbeck 1983).

2- The hilum colour of seeds

The Giza 40 parent has seeds with black hilum whereas the Triple
White parent has colourless hilum of seeds.

The F; plants G.40 x T.W. possess seeds with biack hilum. The F,
plants segregated into 235 plants possessing seeds with black hilum agamnst
63 with colourless-hilumed seeds. This segregation fits the ratio of 3:1 (3 =
2.37) indicating monogenic inheritance of this character with the dominance
of black hilums of seeds over colouriess ones.

The seeds of Giza Blanca have colourless hilum, but Giza 40 has
black hilums of seeds. Seeds of the F; hybrid G40 x G.B. have black
hilums. F, plants segregated into 230 plants possessing seeds with black
hilums and 69 plants having seeds with colourless hilums. This segregation
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fits the ratio of 3:1 (X*=0.59) of monogenic inheritance indicating black
hilum to be dominant over colouriess with one gene involved.

The seeds of Giza 3 has black hilums whereas those of the Triple
White genotype are colourless. The seeds of F; plants (G.3 x T.W.) have
black hilums and segregation in F» gave 224 plants whose seeds possess
black hilums and 76 plants with colourless hilumed seeds. This segregation
of monogenic inheritance fits the ratio of 3:1 (X? = 0.01) indicating
dominance of black hilum with one gene involved. The hybrid plants Giza 3
x Giza Blanca possess seeds with black hilum contrary to the colourless
hilums of parent GB. The F; plants segregated into 213 whose seeds
possess black hilum and 85 plants whose seeds have colourless hilums. This
segregation fits the 3:1 ratio (X* = 1.99) indicating also dominance of black
hilum and monogenic inheritance.

The F, hybrid plants of Giza 429 (seeds with black hitum) x Triple
White (seeds with colourless hilums) possess seeds with black hilums
(dominant}. The F, segregated into 222 plants whose seeds have black
hilums and 74 with colourless. This segregation fits the 3:1 ratio (X*= 0.07)
of monogenic inheritance.

The F, hybrid plants Giza 429 x Giza Blanca have seeds with biack
hilum (dominant). The F; segregation of 233 plants possessing seeds with
black hilums against 65 plants with colourless hilums mdicated monogenic
inheritance (segregation fits 3:1 ratio, X* = 1.60).

The simple inheritance of this character agrees with the results on
other hybrids (Abdalla 1977a and Abdalla and Fischbeck 1983)
Introducing such simple inherited characters into the improved varieties will
be useful as differentiating characteristics.

Combining ability

Data given in Table (1) revealed wide differences and variability
among tested genotypes for all characters under study. The analysis of
variance for combining ability (Table 3) suggested significant mean squares
for general combining ability (GCA) among all traits in both F; and F;
generations. On the other hand, the results revealed significant mean squares
for specific combining ability (SCA) among all characters except number of
pods/main stem and number of podded nodes/main stem. Significance of
mean squares due to GCA and SCA revealed that both additive and non-
additive effects are important for inheritance of various studied characters.
Further more, the ratio of GCA variance to SCA variance indicates that
GCA effects appeared to be more important than SCA effects for the
inheritance of all characters under study. These finding are in accordance

160



with those obtained by Bond (1966, 1967) who reported that the
components of yield were in general nearer to additivity than yield.
Mahmoud (1977) and Poulsen (1977) found that the non-additive effect was
more important than additive for all characters. Similar results were

Table 3. Significance of mean squares due to genotypes, general combining ability
(GCA), specific combining ability (SCA) and reciprocal effects.

__iNo.)

Genotype GCA SCA Reciprocal GCA/SCA

Character "5 T F, | % | % | % | % | % | ¥, | F | F
Plant height « .
emy (1941 094 | 279 | 234 | 636" | 141.13% |123.2 132.8" | 175.7 | 270.7
B';;'gf;es 1158} 413 | 009 | 036 |0.19" ]| 063~ | 2.2 | 2.6~ | 1.4~ | 255
Pod length " e ke T ke *r
e 50.00| 1855 | 0.07 | 005 | 08 | 085 | 9.0 | 102+ | 4.8~ | 579
s“(‘,’:;_)""“ 0.76 | 12.69 | 0.026* | 0.018 |0.024*| 0.026 | 0.41" | 0.33* [ 0.26* | 0.2
Pods/ main " . Ak
tem oy |58:28| 55.11 | 0.93 | 222 | 087 | 092 |60~ | 507~ |27.5 | 293
Podded " = 3
o ns|51-70( 43.11 | 0.83* | 1.28* | 053 | 074 | 274~ | 319" | 15.2* | 186
Podsinode | 3 25 | 187 |0.0007| 0.001 |0.04* | 0.053* | 0.15 [0.099**| 0.12* |0.118*

"°"(:,’o’f,"“‘ 1515 7.52 | 55 | 508~ | 208~ | 59.13* |315.2|444.4 | 190.5~

__{No.}

Seedsplamti 987 | 4.18 | 420 | 307.2 [166.7| 654.7 H645.9"12736.71087.3"2682.7"

Seedyield/ [, 50 | 043 | 138 | 142.6* [100.2*| 635.9* |248.8* |275.5 | 277.9~ [1110.7*

maturity i

Eantjm _|
Seed index |81.72( 27.48 | 10.7 14.5 [17.21*] 79.1* }406.4*2174.8*" 739.3** 1204.5"
First podded - " wk 2ok e =
node (Noy | 502 | 53 |082°| 052 |o0B8e™ 1.01 4.47 | 535 | 4.4 46

Daysto . o oy ™ s Th *
Towering |1262) 925 | 117 8.1 11.2* [ 15.4* [141.3*[142.4* ] 99.1~ [100.7*
Daysto  ,a41 Bgg | 425 | 259 |163~{ 842 |78.9% | 730~ ! 43.4~ | 333~

*,** Significant at 8% and 1% level of prebability, respectively.

obtained by Homola (1980) but general combining ability was more
important in lines with moderate yield. Suso (1980) pointed out that
dominance was not important in pod length and number of seeds/pod. Waley
(1982) observed that GCA effects were greater than SCA for all traits except
plant height. Similar results were detected by El-Hosary (1984, 1985) except
seed yield/plant. Habetinek (1985) reported that number of seeds/plant were
determined by additive gene action however non-additive gene action was
more 1mportant for seed yield. Rabie and Abd El Raheem (1988) showed high
ratio of GCA/SCA (ranged from 2.687 to 15.53). The ratios were higher in F,
than F; for most traits in the studies of EL-Badawy (1994).

Mean squares due to reciprocal effects were detected for some
characters among ¥F: and their reciprocals (number of branches/plant,
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number of pods/main stem, number of podded nodes/main stem, number of

podd and number of secavplant, tead viald/plant and A4 88 Niwering)

Meanwhile four characters (number of seeds/pod, number of podded
nodes/main stem, first podded node and days to flowering) recorded
significant reciprocal effects among F3. These results indicated the role of
maternal effects in the inheritance of different characters (see Abdalla
1977a). Similar results were reached by Poulsen (1977}, Homola (1980),
Rabie and Abd El Raheem (1988) and Mohamed (1997) but El-Refaey
(1987)reported absence of maternal effects in F;.

General combining ability effects

Data of GCA effects (gi) associated with each parent are presented -
in Table (4). The results showed that parents G.40, G.429 and T. W were
particularly good combiners for numbers of pods/plant and seeds/plant. In
addition parent G.40 was good combiner for seed yield/plant. The parent
(7iza Blanca had positive significant GCA effects for seed index.

On the other hand, the two parents G40 and T.W. showed
substantial and significant negative GCA effects for days to flowering and
maturity indicating that they are good combiners for earliness. Similar
results were obtained by Ebmeyer (1988) who reported that most of the
variability between hybrids was attributed to GCA. Rabie and Abd EL-
Raheem (1988} detected the parent Romi to be the best combiner in all
characters. Hendawy ef al (1994) found that Giza 3 and Giza 402 expressed
highly significant positive GCA effect for seed yield .

Specific combining ability effects

The data of SCA effects for different characters in F; and F
generations are presented in Table (5). Different Fy’s and F;’s showed
varying SCA. effects to different characters. Regarding the most important
yield components one finds that number of pods/plant, four F; hybrids G.40
x TW, G3xG429, G3xTW.and T'W.x GB as well as F; crosses, G.3
x T.W. and T.W. x G B exhibited significant positive SCA effects . The SCA
effects were significant in the three F; crosses (G.40 x T.W., G.3 x G 429
and TW. x GB)andthree Fo (G3xTW.,G429x T W.and TW.x G.B)
for number of seeds/plant.

Only three F; hybrids (G.40 x G.B, G.3x G429 and T'W. x G.B) in
addition two F, (G3 x T.W. and TW. x G B) exhibited significant or highly
significant SCA effects for seed yield/plant.
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Table 4. Estimates of general combining ability effects (g; ) of the parental genotypes in
the Fy and ¥4 generations for studied characters

Parental GCA effect S.E.
Character
G. 40 G.3 G429 Tw. G.B. 9j 9ig;
Plant height | F1 2.248 3.348" 1.648 5812 -1.632 136 2.4
(cm) Fy 0.78 4.68~ 0.9t 486 -1.52 1.11 176
Branchteb‘l Fy 0.063 £0.015 -0.031 0731 0712 0.11 017
-an .

’(’:}o_, F2 | 0.082 0.098 - 0.112 0688~  0.827 0.08 0.12
Podlength | F1} -0.27 -0.20° .21 -1.02% 1.7 0.08 0.12
(cm) Fa )| 0237 020 077" 08T 1.59 .08 0.12
Seeds/pod | F1 | -0.036 0.006 0.024  .0.246™  0.284™ 0.04 0.06
{No.) Fz | 00602 0.012 0.028  0278"  0.202" 0.03 0.08
Pods/main | F1 | 0676 0.148 0.256 2556  2.634 | 0.2 040
stem(No) [ Fy | 0.064 0.259 0.276 2829 3401~ | 021 0.33
Podded | Fq | 0564 0.214 0.204 1814~ 2986™ | 021 034

nodes/ matn

stem{No) | F2 | 0088 0316 035 1906~  2664” | 046 026
Podsinode { F1 | 0033 0016 0031 6471~ 008~ | 001 0012

{No.} Fy | -0.046~ o027~ 003 0207  0.106™ 0.01 0.012
Pods/plant | F1 | 4828~ 1438 0.788 4438 11492 | 073 115
(No.) Fa | 3536~ 1.406* 1.969" 319" 9931 057 081
Seeds/ plant | Fs | 14722 4.027 4.191 5.574"  28.52 242 3.83
{No.) Fy | 10002 437 5.614™ 1.21 -22.08™ 141 223
seedyield/ | F1 | 4574 2.304 -0.866 £.716" 2.694 2.08 3.26
plant(a) | Fp | 4028~  4.2486™  0.338 8052  -0.562 0.58 1.54
seedindex | F1 | 5522 0280 4612~ 14330~ 24754~ | o081 1.26
Q) Fy | 4408~ 0.572 A088™ 1178 19692 | 0.6 1.64

First podded | F1 | 0645  0.060 0.180 0452 13278™ 0.16 0.26
node (No.} | Fy | -p.816 0.184 0.196 0.168 1014 0.92 0.19
Daysto | Fq | -2428 0.042 1268  2.798™ 6452 0.44 0.73
flowering | F, | 2538  ooe8  -1798" 2108~ 6512~ | 033 0.53

Daysto Fy | 218~ 0.87 0.37 293~ 387 0.74 117
maturity | Fy | -1.98™ D69 161 -2.89" 4.06™ 0.45 0.71

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

Estimated SCA effects for seed index revealed that two Fy hybrids
(G.3 x GB. and G429 x T.W.) and one F; (G.3 x G.B) had significant or
highly significant SCA effects.

The results of G CA and SCA effects are in agreement with results
obtained by EL-Hosary (1984) and Mohamoud (1997).
Reciprocal effects

Estimated values of reciprocal effects (1)) for the studied characters
in ¥y and F; generations are presented in Table (6). The results showed that
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Table 5. Estimates of specific combining ability effects ( s; i ) of the parental genotypes in the F; and F, generations for studied traits.

Plant height Branches/plant Pod length Seeds/pod Pods/ main stern| Podded nodes Pods/node
Hybrids {cm) {No.) {cm) - {No.} (No.) Imain stem (No.) {No.)

E, F, F; F F, F, F, F, F, F, F, F, K F,
G40 xG.3 5.00 0.66 | -0.126 | -0.282 | ©.16 0.027 | 0.006 | 0.098 | 0.106 | -0.386 | -0.194 | 0.206 | 0.03 0.016
G40 x G.429 0.25 -1.87 | -0.195 | -0.142 | 0.12 0.15 -0.07 | 016" | 1.184" | 0.632 | 1.326" | 0.514 | 0.021 | 0.034"
G.40 x TW. 0.96 -4.6 0.17 0.158 0.23 0.14 0.148 | 0.088 | 0.134 | 0.556 | 0.106 | -0.286 |-0.121™ | -0.123*
GAD x G.B. 6.33* | 7.91 | 0.607* | 0.002 | -0.19 0.02 -0.01 0.068 | 0.576 | -0.826 | -0.594 | -0.9%6™ | 0.034* | 0.035*
G3 xG.429 106~ | €89~ | 0378 | 0042 | 0.15 | 0.117 | 0.046 | 0.078 | 0.264 | -0.376 | -0.074 | -D.366 | 0.045 | 0.02
G.3 xTW 0.21 6.31* ; 0.583* | 0.308 0.16 0.06 -0.08 -0.12 | 0.288 | 0.321 | 0.856 | 0.384 |-0.162*| -0.107™
G3 xG.B. 3.23 0.32 | -0.195 | 0.152 | 0.59* | 0.5 0.056 | -0.04 | 0.304 | 0.551 | 0.156 | 0.554 | 0.033* | 0.021
G429 x TW 3.06 1.08 0.264 | 0.248 | 0.52~ [ 0.28 0.136 | 0.068 | -0.396 | 0.254 | -0.274 | 0.24 |-0.126* | -0.084*
G.429 x G.B. -1.568 | -2.76 | 0.179 | 0.212 | 0.35 0.07 0.076 | 0.048 | -0.256 | 0.034 | -0.174 | 0.064 | 0.024 ;| 0.024
TW. xG.B. 5.492 0.71 0.521* | 0.238 | 0.41* | 0.348* | 0.046 | 0.008 | 0856 | -0.769 | 0.056 | -0.088 |-0.173*)-0.168"
SE (§;) 2,79 2.3 0.22 0.18 0.19 0.16 0.081 0.06 0.53 0.43 0.44 0.32 0.015 | 0.015
S.E-(Syy-Syp) 4.28 3.52 0.34 0.42 0.25 0.25 0.12 0.0% 0.81 0.67 0.67 0.49 0.02 0.02

*, #* Significant at5% and 1% level of probability ,respectively

164




Table 5. Continued.

Pods/plant Seeds/plant Seed yleld! plant Seed index First podded Days to Days to
Hybrids {No.} (No.) (g) (g) node (No} flawering maturity
Fy K, Fy F; Fy F, F F; K F, F Fy F F,
G40 xG.3 2.008 | 3728~ | 5844 | 9524~ | 0.89¢ -5.08* 1.701 1.27 0548 | 0.8168" | -2.192* | -1.422° | 0.1 0.29
G.AD x G.429 -1.068 -0.628 -5.817 4.814 -0.39 -1.72 3.208 1.938 0.138 0.026 0.832 -2,192™ 1.68 0.86
I
G40 x TW. 5.092™ -1.576 21.16** 2414 6.916 -2.83 2,024 0.748 0.5 -0.164 £.352 -1.082 -2.27 -1.01
G40 x G.B. 0.822 {.826 436 0.816 10.21 3.632 -0.88 {.802 0.04 0.78" 0.648 1.348 -3.07 -1.46
G.3 xG.429 3.682~ -1.048 16.95" 0.714 9.676" 1.262 -2.06 1.158 0.052 | 0.146 -0.962 0.412 0.12 0.21
G3 xT.W 8.682 4354 £.83 7.188* 4338 6.85™ 0.79 3.168 0496 | 078" -1.672 -2.562" 0.18 -5.86™
G3 xG.B. -1.388 0.696 -3.38 -4.024 4.178 «1.39 10.39* 0318~ 0.035 0.186 0.672 0.622 -1.12 1.74
GA28 x T.W 1.832 2.191 8.941 7.348" 6.948 3812 3.508" 1.838 073§ 072 -1.712 £.172 -1.82 | 4.99*
G.429 x G.B. -0.588 -1.309 -2.107 -2.314 6.736 0.63 2.907 -1.462 0.34 0.188 1.888 0.508 0.38 -1.46
T.W. x G.B. 4.862* 2.641" 16.97™ 11.586™ 21.86™ 1221 2.838 1.998 0.623 | 0.234 | 2,832 -1.682" 343 1.44
SE. (§))
15 1.18 5 2.9 4.24 2.01 1.68 1.35 0.33 0.25 0.92 0.69 1.53 0.92
SE( 8-Sy, 2.3 1.81 7.66 4.45 65 3.09 2.57 2.08 051 | o032 14 14 234 | 141

*, ** Sisnificant atS% and 1% level of probability ,respectively
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Table 6. Estimates of reciprocal effects ( rij ) of the parental genotypes in the F; and F; generations for studied traits.

Pods/ main stem

Podded nodes

. Branches/plant
Piant height (cm) Pod length (cm) Seeds/pod (No.) . Podsinode (No.)
Hybrids {No.) (No.) Imain stem {No.)
F F; F, F, _F F; Fy F; Fy F; Fy F; Fy F
G40 xG.3 1.35 5.35 0.25 o0 0.05 0.05 0.1 0.1 1.1 0.3 0.8 0.25 0.02 0.01
GAD x G.A29 0.5 £.35 0.16 0.35 00 00 0.05 0o 114 0.07 0.2 0.1 .03 0.01
G40 x TW. 0.85 5.85* 0.17 0.15 00 0.2 0.1 0.1 265" 0.1 1.8 0.25 0.06* -0.01
G.40 x G.B. -2.7 4.00 -0.05 00 0.1 00 0.15 0.05 0.55 0.8 0.5 0.85 0.01 -0.01
G.3 xG.428 -5.85 3.00 00 00 £.3 0.3 00 0.08 1.05 035 105 0.15 0.03 0.0t
G3 xTW 1.7 -3.85 0.84* -0.15 0.1 0.25 0.1 0.1 00 1.4 00 0.85* 0.01 0.03
G3 xG.B, 0.3 2.00 0.5 00 0.15 0.3 0.15 | -0.25" 0.9 1.2* 0.8 1.15** a.01 0.01
G428 x TW 0.15 5.35 0.5 00 0.05 0.1 0.05 -0.15* 0.8 -0.55 0.66 .55 0.01 0.05*
G429 xG.B. 58 -2.15 0.5 -0.15 0.1 0.05 0o 00 0.05 0.5 0.25 0.40 0o .01
TW xG.B. -5.00 -0.85 0.5 0.5 -0.35 0.27 0.1 0.1 0.15 0.35 0.1 0.20 0.01 0.02
SE ( Sy 3.38 2.8 0.27 019 0.19 0.19 0.098 0.07 084 053 2.53 0.39 0.018 0.018
S.E-(Si55p0 4.78 3.39 0.38 0.27 0.27 0.28 0.14 0.1 0.9 074 0.75 0.55 0.03 0.03
L '

*, ** Significant at5% and 1% level of probability ,xespectively
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Table 6. Continued.

Seeds/plant Sead yield/ Seed index First pedded Days to Days to
Pods/plant (No.)
Hybrids {No.) plant {g) {g) node (No) flowering maturity
F, F; F _ E; F F, Fp | B F, F; F F; F F,
G40 xGJI 5.55" | 0.815 | 14.1* 20 10.45* | -1.85 -0.35 -2.3 0.12 0.1 0.45 -0.6 0.75 -0.25
G40 x G429 | 475 -1.85 13.0* 5.0 8.00 3.2 -0.17 0.3 -0.03 -0.45 0.6 0.6 0.25 15
G40 xTW. | 7.85* | -2.25 | 3025 | -4.0 13.45* -1.8 -2.35 1.25 0.28 0.3 -1.05 1.4 0.5 0.75
G40 xGB. -0.45 2.35 0.25 70 1.15 535« | 0215 | 0.85 | -1.03* | -1.55" | 4.7 | -3.25" 20 -2.75*
G.2 x G429 5.9* 0.4 | 1825 | .05 4.90 1.4 | -6.04™ 0.5 0315 | 0.85* | 025 | 245 | 0.5 0.75
G3 xTW 8.55* | -1.75 12.6* 1.0 7.60 0.5 -3.53 0.45 0.27 0.25 1.2 -0.8 15 2.00
G3 xG.B. 3.85 1.65 57 0.5 3.85 -2.08 -3.22 315 | -1.00* -0.2 -0.65 0.25 0.5 0.25
G429 x TW 3.05 -245 | 10.89 | -10.6* | 5.58 -2.85 -0.55 3.05 0.205 0.05 025 | 125 0.00 0.75
G428 x G.B. -1.4 0.8 -2.45 -1.5 -9.65 0.7 -1.39 1.1 -0.365 | -0.75* -1.00 0.45 1.5 0.75
TW. 1 G.B. -2.5 0.5 7.3 1.0 -t1.7* | -3.05 -2.34 -5.0* 0.3 0.15 | -3.65" | 6.05* | 1.75 -2.25
SE (§;) 1.82 1.43 6.06 3.52 5.14 2,44 2.03 1.64 0.4 0.3 1.1 1.83 1.85 1.12
SE(Sy-Sp) 2.57 2.03 8.57 498 1.27 3.45 2.87 2,32 0.57 0.43 1.57 1.2 2.62 1.58

%, ** Significant at5% and 1% level of probability ,respectively
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the (rij) effects were significant for all characters whether in some F, or F;
or in both generations. These results are in agreement with those obtained

by Abdalla (1077} and Abdalla and Frtahbatl (1083) wha faund

significant reciprocal cross differences among hybrids and von Kittlitz
(1986) who reported that reciprocal effects were s1gmﬁcant for number of
seeds/plant and pods/plant.

Phenotypic correlation coefficients

Phenotypic correlation coefficients among the studied characters for
parents, ¥, and F, generations are given in Table (7). The results revealed
significant positive relationship between plant height and each of number of
branches, pods/plant and seed yield/plant. Positive associations were
detected between number of branches and pod length, number of seeds/pod,
seed yield and seed index. The number of pods/plant was positively
correlated with plant height, number of podded nodes/main stem, pods/main
stem, seeds/plant and seed yield. In the same time, the number of
seeds/plant was cormrelated with number of podded nodes/main stem,
pods/main stem, pods/plant and seed yield.

The correlations between seed yield/plant and each of plant height,
branches, pod length, number of seeds/pod, pods/plant and seed index were
significantly positive. However, highly significant negative correlation was
found between seed yield and number of pods/node. Weight of 100-seed
was positively and significantly correlated with branches, pod length,
number of seeds/pod and seed yield. The earliness characters: first podded
node, days to flowering and days to maturity were significantly correlated,
and were in good relationship with branches, pod length, number of
seeds/pod and seed index. On the other hand, significant negative
correlation was found between the earliness characters and number of
podded nodes/main stem, pods/main stem, pods/plant and seeds/plant.

These results provide a good indication that the most important
components for high seed yield production in faba bean are the number of
branches, plant height, number of pods/plant and seeds/plant, followed by,
number of seeds/pod and seed index. These results agreed with those of
Bond (1966) and Abdalla {1979) who reported that yield was closely
correlated with number of pods, seeds/plant and seed weight and Mahmoud
et al (1978), Gad EL-Karim (1987), El-Refaey (1987), El-Keredy etal
(1988a,b), Abdel Hafez et al (1988), El-Gamal ef a/ (1990) and Omar et al
(1992).

Data presented in Table (8) show the correlation coefficient between
mean performance of the parents their Fy and F; hybrids and their general
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Table 7. Correlation coefficients among fourteen characters estimated for

arents, F, and F,.

Podded )
Pods/ | r First
Branch Pod Seeds/ nodes Pods/ Pods/ Seeds/ Seed Seed
main i . . podded Days to Days to
Character es/plant | length pod imain node plant plant yield/pl index i .
stem node flowering | maturity
(No.) (cm) (No.) stem {No) {No.) {No.) ant (g) (¢]]
(Na.} {No)
{No.)
Plant height 0.478** 0212 4.206 0.031 -0.099 -0.336* 0.392%# 0277 0.699%* 0.226 £.034 -0.117 0.071
Branches 0.74i* | 0.634** | 0.546** | -0.620** | -0.686** | 0.074 -0.071 0.743** | 0.700** | 0.344% 0.448** 0.437**
|
|_ Pod length 0.846** | 0.836** | 0.871** | -0.638** | 0.468*+ | -0.614** | 0.388** | 0.971** | 0.604*~ | 0.741** 0.670%*
Seeds/pod 0.793*% | -D.818** | -0.645%* | .0.346* 0.562%* | 0,347 0.824** | 0.469** | 0.618%* 0.633+*
I
Pods/ main 0.983%+ | 0.505%+ | o.711* | 08212« | 0,032 08550 | 0D.657* | Q817+ | 0548
(. gtermn )
‘.!d nodes/ 0.631** (.67 0.756** -0.131 -DB75** ) _0.609** | 07742 -0.563%*
L majin stem —
Pods/ node 0.603 0.149 4744 0579 | 0044 -0.211 ABITTHN
Pods! plant 0.960* 0.569** -0.528** | Q.620*%* | -0.680** D.374#
Seeds/ plant 0.423%* -0.659** | -0.660** | -0.740** -0.487 2%
Seed yield/ |
0351 -0 -0
fant 0.038 0.029 0.114
Seed index 0.657** 0.758*+ 0.621*+
First podded 079844 0.520%*
| _node
Days fo -
LJQ!&LFM ] 0.598
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Table 8. Correlation coefficients among parents and their Fy and F, hybrids and general combining ability in F; and F, generatioms,
Character X-Fy X-F; GCAF, GCA K, Character X-Fi X-F;_ GCAF G=CATF
Parents | 0822 0.543 0.905° | 0.740 Parents | 0.751 0750 | 0891 | @_991%+
. X-F, 0919+ | 0.986** | 0.986"* X-Fy 0978 | 0.969** | 0943
Plant height (% 0.844 0967 Pods/ plant XF; 0.954* | 0_956
GCAF, 0.952% GCAF, 0990+
Parents | 0.822 0.861 0.956* ] 0.973%% Parents | 0.667 | 0694 | 0867 | 0_919+
Branches/ plant | XF, 8930 | 0.953 | 0.904" XF, 0983*+ | 0.950* | 0_898+
XF, 0941° | 0.955° Seeds/ plant XF; 0.949" | 0.922%
GCAF, 0.584"* GCAF, 0987
Paremts | 0.963** | 0.964** | 0.985-* | 0.987** Parents | 0197 | 0626 | 0.848 | .92+
Pod length X-F, 1.00*% ] 0995 | 0.993% XF, 0734 | 0586 | 0369
N XF, 0.095% | 0.994%* Seed yleld/ plant  —orp 0.865 | =791
GCAT, 1.00%* GCAF, o923
T Paremss | 0916* | 0973** | 0975+ | 0.956* FParents | 0.997** | 0.994* | 0.999°* | (».998++
Seeds/pod xF, 0.952% ] 0.982%% | 0.947°% Seed index X-F, 0997~ | L0 | (n.999+»
X-F, 0,980 | 0.998** XF; 0,997+ | @m.999%+
GCA T, 0.984* GCAF, ®.599¢+
Parents | 0.938% | 0.064~ | 8978 | 0.987+ Parents | (886" | G938 | 0947% | (W.972+
Pods/ main | X-F, 0952+ | 0.990** | 0.955% XF, 0.986* | 0.988°* | (B.966%*
stem XF, 0971+ | 0g9%es | FWstpoddednode |~ 0.996** | (.993+
GCAF, 0,952 GCA T, 09,993+
- Parents | 0.992%% | 0.961°* | 0,997+ | 0.985 Parents | 0.886* | 0.958% | 0.947% | (B.972%
Podded nodes! | X-F, 0.950%% | 0.999% | 0.980°* . X.F, 0.986* | 0,088 | €B.966
main stets XF, 09615 | 0995+ | Daystaflowering —5-p 099" _{ .993++
GCAT, 0.983+* GCAF, .93+
Paremts | 0.531 0.833 0081 | 0.984** Parcnts | 0921 | 0017 | Goed™ | ©.912°
Pods/node | X-F, 0.895 | 0.684 0.669 XF, 0485 | 0991 | 01937
X.F, 09200 [osiges | Daystomaturity op 0125 | - 0478
GCAT, 0.999%* GCA T, 0.933*

170




combining ability in F; and F. Results revealed significant positive
comrelations between mean performance of the parents and their mean
performance in F, and F, hybrids for all characters under study except plant
height, number of branches, pods/node, pods, seeds and seed yield/plant in
Fi and F, and maturity in F,. Results also showed that highly significant
positive correlations existed between mean performance of parents and their
general combining ability in both generations except plant height in F; and
number of seeds and seed yield/plant in F, .On the other hand, general
combining ability in F; and F, were high positively correlated for all studied
characters. Similar results were obtained by (Ebmeyer 1988) who found a
strong relationship for all characters between the per se performance and the
general combining ability

Caged-grown versus field-grown plants

In the same season 1996/1997, the same sets of parents, F,’s and
Fy’s were sown under insect free cage (Abdalla ef al 1999). It was a chance
to evaluate caged materials relative to their sisters grown in the open field.

Table (9) presents data of performance of caged-grown plants
relative to field grown ones assuming the latter to be 100.In general caged
grown plants were taller and produced less number of branches (about 50%
in the major variety G.B.). Also they flowered and matured earlier. This
general behavior was observed in parents, F, and F; generations. The major
variety (G.B.) was more sensitive to caging than equina varieties. Similar
results were found by Abdalla and Fishbeck (1983) who reported the results
of crossing paucijuga, minor, equina and major types of faba bean and
performance of Fy and F» hybrids among different combinations.

Concerning pods and seeds characteristics one observes that these
characters were badly affected by caging. They were more depressed by
caging than the vegetative, flowering and ripening characteristics. The same
holds true also for ¥y and F, generations. Average relative performance of F,
and F, were respectively (40.0, 43.1%) for pods/plant, (87.8, 89.7%) for
seeds/pod, (33.3, 37.3%) for seeds/plant, (32.5, 38.8%) for seed yield. Seed
index of different generations was not affected and sometimes was slightly
improved under cage.. Significant reciprocal differences occurred in all
characters.

Parental genotypes and hybrids differed in tolerating caging effects.
Parent T'W. was least affected by caging. It is obvious from Table (9) that
T.W. has transmitted its caging tolerance to its hybrids with other parents.
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Table 9. Relative performance of caged materials relative to sister stocks grown in the

open field,
Genotypes Plantheight | Branches | Podlength | Seedwpod | Pods/main m‘;‘::::in
(em) (No) {em) (No.) stem (No.) stem (No.)
G.40 (Py) 187.6 4.1 787 881 592 533
G.3 (By) 118.0 684 90.9 84.0 413 4.4
G.429 (P5) 1034 544 80.5 946 692 625
T.W. (Py) 11L.7 1250 T8 103.8 76.1 74.6
GB.(Ps) 1143 50.7 78.7 833 71.4 14
Mean 111.0 74.5 80.1 %0.8 63.4 61.2
Generation F, ¥: F F, F, F: Fi F; Fy F; Fy F;
1x2 1042 | 1022 | SBr | 781 | 713 | 847 [ 1071 | 757 | 390 | sS64 | 422 | s02
2x1 1029 | 1081 | 608 | 630 [765| 899 | 791 | ses | s99 | eas | 635 [ 411
153 1183 [ 1166 | 600 | 827 {874 | 816 | 852 | 972 | 378 | s76 | 390 | 503
3xl 1181 | 1125 | 663 | 750 |834 ) 807 | e3.1 | 886 | 304 | s25 | 422 | s30
1x4 1175 | 1177 | 8931 | 994 Jaso| 859 | 662 | 843 | 494 | 675 | s61 | e&7
4x1 164 | 1180 | o914 | 928 | 893 | %04 | 871 | 896 | B41 | 539 | 867 [ 721
1x5 1077 | 1075 ; 680 | 587 o007 | 807 | 933 | 766 | 586 | 782 | 568 | 742
Sx1 120 | 1148 | 622 | 759 | 783 | 842 | ss1l | 700 | 735 | 901 | 735 94;
2x3 1127 [ 1061 | 751 | 530 |83i| 30 | 927 | 969 | 621 | 368 | 647 [ 314
3x2 1096 | 1159 | 553 | 662 | 9.0 | 866 | 5010 | 920 [ 394 | 1 | 680 | 785
2x4 1104 [ 1145 ! 781 [ 828 78] 20 | @73 | 902 | 370 | 15 | 350 | 618
412 1131 | 1109 | 880 | 844 |77 758 | 805 | 883 ) s98 | ses | 721 | 60
2x5 1064 | 1061 | 500 | 610 [a0n| 767 | 890 | o10 | 481 | 377 )} s00 | 733
5x2 1058 | 1106 | 663 | Y01 [ | 974 | ssB | w24 | s8% | Yeo | s88 | 760
3x4q 1147 | 1079 | 773 | 1088 | 908 | 876 | 089 | 1083 | s04 | 8% | 572 | 765
433 1082 | 1125 | 1032 | 742 | 823 | 950 | 879 | 1003 | 584 | 641 | 649 | 732
315 1152 | 108.0 " 72 | 698 | 804 969 | 1060 | 1014 | 628 | 756 | 583 | 174
5x3 987 | 1104 | 633 | 633 [o14 | 859 | 1032 | 981 | 526 | 532 | 451 | 518
4x5 1076 | 1008 | 761 | 700 | 932 987 | 862 | 888 | 487 | 624 | 496 | 687
5x4 986 | 1005 | 721 738 | 853 | 887 67.7 5.7 47.7 80.4 477 8.1
Mean 1099 | 1005 | 749 | 747 [s48{ %61 | 878 | 892 | 547 | 634 [ 566 | 661
L.S.D. 68 9.1 18.1 NS 18.2 NS NS
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Table 9, Cont.

Genotype | Polsmode | Fodplut | Seobplamt | i, | Seeller | T IS
()] Ne) |
G.40(P,) 1138 36.1 313 31.7 102.7 118.7
G.3(P) 94.7 331 264 29.0 1126 105.4
G429 (P;) 1053 50.5 319 296 100.1 1273
T.W. (B 728 55.9 57.9 58.6 114.1 95.6
G.B.(Py 160,0 34.6 292 279 1033 95.9
Mean 97.3 42,0 383 354 106.6 108.6
Generation ¥, F; F F, F, ) Fi K F, F2 ¥, F2
1x2 92.2 952 6.0 4.2 31.2 30.5 9.5 344 9.2 107.2 | 113.4 | 113.1
Zx1 943 | 1036 | 353 31.1 275 264 28.0 298 | 1039 | 1133 | 1198 | 108.%
1x3 7.1 98.2 35.1 393 1.7 366 258 363 938 96.4 99.6 | 1252
3x1 922.6 956 48.7 42.2 39.7 360 36.0 38.7 9.1 100.6 | 112.8 | 112.7
1x4 By 96.1 464 64.1 29.8 535 324 451 | 1065 | 163.0 | 1046 ) 1073
4x1 99.0 0.4 513 518 42.8 453 44.3 49.8 | 1023 | 1288 | 100.7 | 990
1x5 98.0 1024 44.5 377 38.2 30.8 356 29.4 892 97.8 94.8 127.8
5x1 1000 | 994 26.1 4.2 | 22.1 309 20.1 33.0 919 | 1063 | 117.7 | 1282
2x3 953 .3 391 30.7 358 30.4 38.6 348 | 1103 ; 117.5 ; 1029 | 126%
Jx2 935 | 100.2 | 358 39.2 347 353 364 353 1058 | 101.6 | 91.7 1r.s
2x4 1020 | 84.7 287 44.0 217 42.6 218 46 | 110.6 | 992 1272 | 1101
4x2 0.9 2.0 47.9 46.4 343 40.5 34.3 42.2 94,5 103.0 | 1119 | 1184
2x5 971 29.6 294 306 283 26.6 279 29.4 975 | 1174 | 949 102.1
S5x2 98.0 | 100.0 | 42.0 34.1 35.9 30.1 31.1 33.1 869 | 1075 | B9.8 | 1166
3x4 50.1 85.6 44.2 588 £1.9 56.1 43.6 S4.4 | 1032 | 97.0 | 1138 | 1046
4x3 903 %02 49.1 43.0 4.4 4.1 41.8 47.8 | 1011 | 1089 | 121.4 | 1043
3x5§ 100.¢ | 98.0 323 47.1 353 4.5 323 453 91.1 | 1030 { 1106 } 1164
5x3 1334 | 100.0 | 291 34.1 32.9 335 179 331 9.0 | 1815 | 96.1 193
4x5 9290 93.5 39.1 46.5 328 37.0 331 39.7 101.4 | 110.8 | 943 98.7
S5x4 1000 | 1624 | 404 47.0 29.4 35.1 287 353 99.1 99.6 | 1061 | 102.0
Mean 97.6 9.2 40.0 43.1 333 373 325 38.8 988 | 1066 | 1062 | 1126
L.5.Dogs 16.1 18.46 15,97 9.92 16.0 19.5
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For number of seeds/pod only one parent T.W, had high number of

seeds/pod under cage comparc(l watL Lelc‘l corm!{&l! Mﬂ lﬂﬂﬂfﬂ@ﬂ [!lﬁIlU@
percentage of 103.8 followed by Giza 429 (94.6%).

Regarding number of pods/plant, the parental genotypes T. W. and
Giza 429 had relative percentages 55.9 and 50.5%, respectively. In general
the F, means had intermediate values between their parents and nearby to
better parent in most cases. However, the F; exceeded F; and parents.

Concerning number of seeds/plant and seed yield the local cultivars
expressed lower relative percentages compared with the parental genotype
T.W. The hybrids including T.W. as parent had high relative percentage in
F\. Meanwhile the F, expressed higher relative percentage than F;.

It is known that insect pollination in faba bean results in increasing
seed yield. (El-Sherbeeny 1970). This increase is due to role of insects in
affecting fertilization either through tripping and/or through transfer of
pollen. The ability of a plant to set seed in the absence of pollinating insects
(Drayner 1959), is known as autofertility. Autofertility may be measured in
a number of ways. Hayes and Hanna (1968) tripped all the flowers on
alternate nodes up the stem, and the ratio of seed set after tripping to seed
set in the absence of tripping provided measure of autofertility. The ratio of
seeds to flowers also provides another measure and seed set in the absence
of insect pollinators (plants grown in insect free cages) compared to seed set
in thetr presence (plants grown in open fields) can also be used as measure
{Abdalla 2000).

Performance of parents grown under insect free cages compared to
plants grown in open field stems from two groups of factors (see Abdalla
and Fischbeck 1983) The poilination and fertilization group and the climatic
group (temperature, humidity, light, wind, ..etc). Therefore comparison
between pod and seed set under cage and in open field can not be merely
considered a measure of autofertility because of the two groups of factors
involved. Autofertility provides yield stability in absence of the fluctuating
pollinating agents. Consequently some breeders may be interested to include
this characteristic in the developed stocks. But most breeders prefer to breed
for heterozygosity-heterogeneity that will result in stability and high yield. 1t
worth mention that, the parent T.W. is highly autofertile. Similar results
were found by Kambal (1969) who reported that the local Sudanese line
T.W. to be highly autofertile.

The present results indicate that the autofertility characteristic may
be transferred from T.W., to F; and F; by crossing. And the most of the best
combinations as judged from autofertility involved high x high autofertility
parents. Abdalla and Fischbeck (1983) (see also Abdalla and Fischbeck,
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1981) reported that hybridization between different fertility groups
improved fertility of low fertility sorts. It is interested to point out that some
genotypes expressed high degree of autofertility without good yielding
capacity under different conditions. On the other hand some genotypes had
relatively low autofertility when merely comparing seed yield under field
with seed yield under cage. The values of such materials could be increased
by its use in production of synthetics, based on high yield, autofertile
hybrids with high general combining ability.
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