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ABSTRACT


The present investigation was conducted during 2000/01, 2001/02 and 2002/03 seasons to estimate the type and relative amount of genetic variance components and their interactions with environments for yield and its components in faba bean. For these purposes, factorial mating design was used , where 5x5  line x tester analysis as outlined by (Kempthorne,1957) was used . The resultsed 25crosses and their 10 parents were arranged in two field experiments under normal irrigation and stress condition, each was grown in a RCBD with three replications.
      Highly significant mean squares of genotypes, parents and crosses were found for all traits of yield and its components. Mean squares of lines were found to be significant for 100-seed weight,while it was not for the other traits under normal irrigation. However, the same mean squares were significant for no.of seeds/plant , seed yield /plant and 100-seed weight under non- irrigation condition. With respect to mean squares of testers, it was found to be insignificant for all studied traits ,except 100-seed weight and no.of seeds /pod . Regarding to lines x testers mean squares, it was found to be highly significant for all studied traits under  normal irrigation as well as stress condition .

 Mean squares of the interactions of genotypes, parents and crosses with irrigation regimes were highly significant for all studied traits,  indicating that these traits behaved in different way with changing irrigation regimes. The varieties;  Bpl710, Ryousia-issun and Ohishima-zairai could be considered as good combiner for seed yield /plant and its components under stress condition. The most desirable inter and intra-allelic interactions were represented by the crosses; Giza Blanka x Uchikosi-issun, Giza843 x Shimizu-issun , Giza843 x Shizouka-gokuwase and ILB 4726 x Shizouka-gokuwase for most studied traits of yield and its components under stress condition.

 However, the crosses; Bpl710 x Ohishima-zairai, Giza843 xUchikosi-issun and Sakha1 x Ryousia-issun had highly significant(Sij) for most studied traits at normal, sress condition and the combined of both.
INTRODUCTION

Faba bean is one of the most important field crops in Egypt . Not only because of its high protein content that ranged from 22% to 38% (Griffiths and Lawes, 1978), but also because of its use in preparing several local dishes.
The national faba bean area over last five years was about 198.000 feddan* with an averages productivity of 281.000 ton with average yield of 9.2 ardab/ faddan (one ardab=155kg), which covers about 67% of our essential need human consumption. Faba bean could share the importance with wheat as a winter crop. It brings the plant breeder's attention to breed faba bean suitable to grow in arid condition with high yielding ability, high total protein content and early maturity. However, successful breeding program will depend on magnitude of genetic variation in the population. Moreover, reliable estimates of  genetic and environmental variations will be helpful to estimate heritability,and consequently predict genetic advance from selection.. These estimates are useful to initiate such breeding program in order to improve productivity and quality of the crop.    The objective of the present study was to establish the magnitude of both general and specific combining abilities and their interactions with normal irrigation and non -irrigated condition ,and the importance of this materials in a breeding programme.
MATERIALS AND METHODS

The experiments of the present study were conducted at  Sakha Agricultural Research Station, Kafr El-Sheikh governorate, Agricultural Research Center (ARC), Egypt, during the three successive seasons 2000/01, 2001/02 and 2002/03. Five faba bean (Vicia faba L.) cultivars and/or varieties namely; Giza Blanka, BpL710, Giza843 Sakha 1 and ILB4726 were used as lines, and five ones; Ryousia –issun,   Uchikosi –issun, Shimizu –issun, Ohishima-zairai and Shizuoka-gokuwase were used as testers. The choice of parents were based on :a) genetic diversity  b)differences in growth habit and  c) differences in yielding ability
      The parental genotypes were crossed in a factorial mating design giving a total of 25 crosses. The 25 crosses and their 10 parents were sown in two adjacent experiments,the first one was sown with normally irrigated each 30 days, in addition to the rainfall. The second experiment was tested as one supplemental irrigation at sowing , then after, plants were left to grown under rainfall condition. RCBD with three replications was used in the two experiments. Cultural practices were applied as usually recommended for ordinary faba bean production . 

       Data were recorded on guarded plants from each plot.The following traits were recorded or calculated as follows: - plant height, no.of  branches/plant, no.of pods/plant, no.of seeds/plant,   no.of seeds/pod, seed yield/plant, 100-seed weight, efficiency of seed yield production/day(seed yield/post anthesis growth phase)

      The statistical procedure was done according to the regular analysis of variance of RCBD as outlines by Cochran and Cox(1957). Line x tester analysis based on the procedure developed by Kempthorne,1957 was done to provide the information about general and specific combining ability.   
RESULTS AND DISCUTION

The analysis of variances for yield and  its components under normal irrigation, non-irrigated condition and combined of both are presented in Tables 1, 2and 3, respectively.                                                                          
Highly significant mean squares of genotypes, parents and crosses were found for all  studied traits under normal irrigation and stress condition. The magnitude of genotypes mean squares, or any of its components i.e., parents and crosses were several times larger than their correspondings mean squares of error (Tables 1 and 2).This would indicate the presence of considrable differences between genotypes, therefore, it become statistically valid for the required diversity for the success of the planned crosses.                                                               
        Mean square of lines was found to be significant for 100-seed weight,while it was not significant for the other traits under normal irrigation.  However, the same mean square was significant for no. of pods/plant, no. of seeds/plant, seed yield/plant , 100-seed wieght and efficiency in seed yield production/day under non- irrigation condition, the other traits behaved as not significant. With respect to mean square of testers, it was found to be insignificant for all studied traits, except 100-seed weight and number of seeds/ pod where it was highly significant under normal irrigation, while the same mean squares were significant for  number of pods/plant, number of seeds/plant, seed yield/plant ,100-seed wieght and efficiency in seed yield production/day under non- irrigation condition. Regarding to lines x testers  mean squares its found to be highly significant for all studied traits under normal irrigation as well as stress condition.                                                            
        From the data of combined analysis (Table 3),it could be observed that, mean squares of irrigation regimes were insignificant for all studied traits, except for plant height ,100-seed weight and efficiency in seed yield production/day, where it was highly significant. This would indicate that ,these traits responsed differentially with the changing of environments, while for the excepted traits they behaved as stable ones. On the other side, combined mean squares of genotypes, parents and crosses (Table 3)were highly significant for all studied traits.              
        Combined mean squares of lines were not significant  for all studied traits, except 100-seed weight,where it was highly significant. While, combined mean squares of testers were insignificant for all studied traits, except for seed yield/plant, 100-seed weight, where it was highly and /or significant. Combined mean squares of lines x testers were found to be highly significant for all studied traits .       

Mean squares of genotypes x IR, parents x IR and crosses x IR interactions were found to be highly significant for all traits,  indicating that these traits behaved in different way with changing irrigation regimes.
Table(1 ): Analysis of variance for yield and its components of faba bean linesxtesters crosses in the F1generation under normal irrigation.                                                                                                               
	Efficiency in

seed yield

Production

/day


	100-seed weight
	No of seeds/pod
	Seed yield /plant
	No of seeds/plant
	No of pods

/plant
	No of branches/plant
	Plant hight
	d.f
	Source of variation

	0.017

0.032**

0.031**

0.082**

0.030**

0.051**

0.050**

0.020

0.001


	14.521

2312.20**

3457.339**

52.801ns

1976.919**

2965.094*

5277.168**

904.812**

43.622
	0.0281

0.283**

0.5569**

0.0013ns

0.192**
0.2152ns

0.5421**

0.0987**

0.0058


	96.913

200.86**

125.06**

847.93**

202.32**

375.62ns

261.61ns

144.17**

1.6060
	128.96

236.83**
286.08**

502.76**

207.28**
267.11ns

132.89ns
210.92**

2.997
	27.0

47.189**

62.386**
156.77**

36.925**

41.035 ns

7.101 ns

43.35**
0.4204


	0.065
1.267**

0.971**

2.347**

1.333**

0.626ns

2.732ns

1.160**

0.040

	79.689

965.977**

1526.68**

8406.74**

445.682**

204.226ns

667.173ns

450.673**

7.50619


	2

34

9

1

24

4

4

16

68

	  Replications                    

  Genotypes(G)

  Parents(P)

   P vs   C

 Crosses(C)                
   Lines (L )                      

  Testers(T)                                           
   L x T                                                     

   Error  

	0.005
	26.802
	0.002


	1.45 4

	0.091


	0.161
	0.004
	0.125

	
	2gca

	0.006
	287.06
	0.031

	47.522
	69.307
	14.311
	0.373
	147.72
	
	2sca

	0.833
	0.093
	0.074
	0.031
	0.0013
	0.0113
	0.023
	0.001
	
	2gca/2sca


*and ** significant at 0.05 and 0.01 levels of probability respectively.
Table (2): Analysis of variance for yield and its components of faba bean lines  x testers crosses in  the F1   generation under stress condition .
	Efficiency in 

seed yield 

Production

/day
	100-seed weight (g)
	No of seeds/pod
	Seed yield

/plant(g)
	No of seeds/plant 
	No of pods/plant
	No of branches

/plant
	Plant height (cm)
	d.f
	Source of variation

	0.077

0.050**

0.016 **

0.327 **

0.052**

0.156**

0.067**

0.022**

0.003
	9.769

3212.96**

5300.22**

1504.59**

2501.42**
6014.25**

4819.59*
1043.67**

4.3820


	0.189

0.677**

0.868**

0.291**
0.621**

1.073ns
0.497ns

0.539**

0.009


	562.953

226.489**

83.547**

2169.39**

199.138**
351.971*

381.706*
115.288**

12.770
	562.53

217.16**

92.022**

1547.4**

208.67**

481.59*

384.69*

96.414**

11.077
	76.528

39.637**

13.048**

308.88**

38.390**
70.393*

70.040*

22.477**

0.7826


	0.12347

1.64602**

2.84907**

10.3883**

0.83062**

1.05803ns
0.80650ns

0.77979**

0.02405


	18.0785

746.392**

9498**

6259.09**

443.345**

47.5078ns

360.766ns
562.949**

5.54302


	2
34

9

1

24

4

4

16

68


	Replications 

Genotypes (G)

                          Parents(P)

  PvsC     
 Crosses(C)

 Lines  (L)               

                           Testers(T)  

  LXT
                             Error

	0.004
	36.44
	0.002
	2.096
	2.806
	0.398
	0.001
	2.99
	
	2gca

	0.006
	346.43
	0.177
	34.17
	28.446
	7.231
	0.252
	185.8
	
	2sca

	0.667
	0.105
	0.012
	0.061
	0.099
	0.055
	0.0052
	0.016
	
	2gca/2sca


*and ** significant at 0.05 and 0.01 levels of probability respectively.
Table (3):Combined analysis of variance for yield and its components of faba bean lines xtesters crosses in the   F1  generation.                  
	Efficiency in

seed yield

Production

/day
	100-seed

weight
	No of seedes

/pod
	Seed

yeild/

plant
	No of seeds

/plant
	No of pods

/plant
	No of branches

/plant
	Plant

Height


	d.f


	Source of variation



	7.04**
	1326.53**
	0.19ns
	1.82ns
	95.55ns
	47.10ns
	0.37ns
	9265.59**
	1
	Irrigation regimes(IR)

	0.06**
	12.15ns
	0.11**
	329.93**
	345.75**
	51.79**
	0.09**
	48.88**
	4
	Repl/IR 

	0.06**
	4661.44**
	0.70**
	320.05**
	332.67**
	60.84**
	1.91**
	1362.65**
	34
	Genotypes (G)

	0.04**
	8494.25**
	1.33**
	152.03**
	297.83**
	47.68**
	2.62**
	2146.37**
	9
	Parents (P)

	0.37**
	1060.25**
	0.13**
	2864.94**
	1907.11**
	452.87**
	11.31**
	14586.8**
	1
	P vs C

	0.06**
	3374.19**
	0.49**
	277.02**
	280.14**
	49.44**
	1.26**
	517.76**
	24
	Crosses(C)

	0.16**
	7028.68**
	0.71ns
	438.15ns
	444.31ns
	71.58ns
	0.99ns
	151.81 ns
	4
	Lines (L)

	0.11**
	8588.69**
	0.82ns
	587.94*
	468.28ns
	57.03ns
	2.63ns
	803.82 ns
	4
	Tester (T)

	0.02**
	1156.93**
	0.35**
	159.01**
	192.06**
	42.00**
	0.98**
	537.72**
	16
	LxT

	0.02**
	863.73**
	0.26**
	107.30**
	121.31**
	25.99**
	1.00**
	349.72**
	34
	Gx IR

	0.01**
	263.31**
	0.10**
	56.58**
	80.27**
	27.75**
	0.30**
	322.31**
	9
	PxIR

	0.04**
	497.15**
	0.17**
	152.38**
	143.05**
	12.77**
	1.43**
	79.03**
	1
	PvsC / IR

	0.02**
	1104.15**
	0.33**
	124.44**
	135.80**
	25.88**
	11.48**
	371.27**
	24
	Cx IR

	0.05**
	1950.66ns
	0.58ns
	289.44ns
	304.39ns
	39.85ns
	0.69ns
	99.924 ns
	4
	Lx IR

	0.01**
	1508.07ns
	0.22ns
	55.37ns
	49.30ns
	20.11ns
	0.91ns
	224.12ns
	4
	Tx IR

	0.02**
	791.55**
	0.29**
	100.45**
	115.27**
	23.83**
	0.96**
	475.90**
	16
	LxT)x IR

	0.002
	24.00
	0.01
	7.188
	7.62
	0.602
	0.03
	6.525
	136
	pooled error

	0.002
	443.45
	0.03
	23.60
	17.62
	1.49
	0.056
	3.99
	
	2gca

	0.075
	62.52
	0.007
	4.79
	4.105
	0.41
	0.011
	20.93
	
	2gca /IR

	0.003
	7472.84
	0.562
	428.21
	343.60
	37.63
	1.21
	214.34
	
	2sca

	0.98
	1256.17
	0.207
	107.85
	101.76
	14.30
	0.413
	351.82
	
	2 sca /IR

	0.67
	0.059
	0.053
	0.055
	0.051
	0.04
	0.05
	0.02
	
	2gca/2sca

	0.077
	0.050
	0.034
	0.044
	0.040
	0.03
	0.03
	0.06
	
	2gca /IR2sca /IR


*and ** significant at 0.05 and 0.01 levels of probability respectively

Table(4) : Estimates of parental general combining ability effects for yield and its  components in  the F1   generation under normal  irrigation and stress conditions as well  as over both environments.  
	Efficiency in seed yield production

/day


	100-seed weight (g
	No of seeds/pod
	Seed  yield /plan
	No of seeds/plant
	No of pods/plant
	No of branches/plant
	Plant hight (cm)
	
	Parents         

	
	
	
	
	
	
	
	
	
	           

	-0.06**
-0.07**
-0.06**


	-10.88*

13.97*
1.55ns


	-0.133

-0.331

-0.232


	-6.0995

-5.618**

-5.8589
	-4.027

-8.066**

-6.0463


	-1.747

3.192*-
-2.4695
	0.1444

0.0084

0.0764
	-4.964
-2.035 

-3.351 
	N.I.
S.C.

Comb.
	Lines

	
	
	
	
	
	
	
	
	
	1-Giza Blanka

	-0.01ns

0.09**

0.04**
	-10.34*

-13.91*
-12.12**
	-0.106

0.3711

0.1325
	-4.2648

3.122**

-0.5713

	-2.456

7.735**

2.6394


	-0.547

2.535*

0.9938
	0.1431

0.0684
0.1057
	0.4711

-1.357

-0.443
	N.I.
S.C.

Comb.
	2-BpL710

	-0.05**

-0.08**
-0.06**
	-4.36*

-13.47*

-8.92**
	0.1019

-0.041

0.0305
	1.7732

-1.082*

0.3457
	3.963

1.638ns

2.8001
	1.6359       1.1804*

1.4081
	-0.3043

-0.316

-0.3103


	5.544

-0.065

2.7395
	N.I.
S.C.

Comb.
	3-Giza 843

	0.03**

-0.08**

-0.03ns


	2.320ns

-15.02*

-6.35**


	0.1345

0.1371

0.1358

	5.8325

-2.953**
1.4397
	5.1399

-0.610ns

2.2647


	1.8619

-0.822*

0.5198
	-0.1196

0.3924

0.1364
	-1.3076

1.1347

-0.0865
	N.I.
S.C.

Comb.
	4-Sakha  1

	0.09**

-0.13**

0.11**


	23.26**

28.43**

25.85**
	0.0025

-0.1362
-0.0669
	2.7585

6.531**

4.645**
	-2.619

-0.696ns

-1.6579
	-1.203

0.2984

-0.4522
	0.136

-0.1529

-0.0083
	-0.0403

2.3227

1.1412
	N.I.
S.C.
Comb.
	5-ILB4726



	0.016

0.019
	3.34
_
	_

_
	_

_
	_

_
	_
_
	_
_
	_

_
	Irrigation
	L.S.D (gi-gj)

           (0.05)

          (0.01)


	0.026

0.035
	1.06

_
	_

_
	1.078

1.431
	1.713

2.275
	0.4554

_
	_

_
	_

_
	S.C     
	

	0.026
0.034
	1.75
1.84
	_

_
	1.753

2.305
	_

_
	_

_
	_

_


	_

_


	combin

	

	0.023

0.029


	1.84

_
	_

_
	_
_
	_

_
	_

_
	_
_
	_

_
	Irrigation

	L.S.D (gi-gj)

           (0.05)

          (0.01)   



	0.04

0.05


	2.602

_
	_

_
	1.524

2.024
	2.423

3.218
	0.644

0.855
	_

_
	_

_
	S.C     

	

	0.037
0.048


	2.82

2.98
	_

_
	4.436

5.830
	_

_
	_

_
	_

_


	_

_


	Combin
	


	 Table(4)cont.

	Efficiency in seed yield production/day


	100-seed weight (g)
	No of seeds/pod
	Seed  yield /plant
	No of seeds/plant
	No of pods/plant
	No of branches/plan anta nt
	Plant hight (cm)
	
	Testeres


	0.07**

0.08**

0.08**
	11.534**

7.8689**

9.7013**


	0.038
0.2637

0.1511
	5.05587

5.7456**

5.4007


	1.502

2.7122**

2.1071


	0.551
0.115ns

0.3328


	0.5537

0.2811

0.4174


	2.9644

7.6947

5.3295


	N.I.  
S.C.   

Comb.
	1-Ryousia –issun

	-0.02*

0.03*

0.01ns
	-2.1704**

14.862**

6.3448**


	0.0719**

0.0537

0.0628
	-1.3108

2.9836**

0.8364
	-0.897

-1.147*

-1.0219
	-0.773

-0.906*

-0.8395
	-0.5036

-0.1436

-0.3236
	-0.5936

0.1687

-0.213
	N.I.  
S.C.   

Comb.
	2-Uchikosi –issun



	0.01ns

-0.01ns

-0.00ns
	23.1296**

15.3903**

19.2607**
	-0.2975**

-0.1856    

  -0.241      
	1.33387

-1.541ns

-0.1036
	-3.813

-4.239**

-4.0263
	-0.174

-1.282**

-0.7279
	0.1917

0.1651

0.1784
	9.2604

-0.087

4.5865
	N.I.  
S.C.   

Comb.
	3-Shimizu –issun



	0.02**

-0.00ns

0.01ns
	-6.082**

23.475**

-14.779**


	0.2199**

0.0264

0.1231
	1.1892

0.3849ns

0.7871
	4.123

7.352**

5.7377
	0.863

3.687**

2.2751


	-0.3469

-0.0056

-0.1763


	-3.0429

-2.054

-2.5485
	N.I.  
S.C.   

Comb.
	4-Ohishima-zairai

	-0.09**

-0.10**

-0.09**
	-26.411**

14.6457**

-20.528**
	-0.0328ns

-0.1583

-0.0955
	-6.2681

-7.573**

-6.9206


	-0.9155

-4.678**

-2.7966
	-0.467

-1.614**

-1.0405
	0.1051

-0.2969

-0.0959


	-8.588

-5.722

-7.1551
	N.I.  
S.C.   

Comb.
	     5-Shizuoka-       gokuwase

	0.016

0.019
	3.399

4.515
	0.039
0.052


	_

_
	_
_
	_

_
	_

_
	_

_
	irrigation

	L.S.D(gca) 

0.05))

0.01))

	0.026

0.035
	1.078

1.431
	_
_


	1.839

_
	1.713

_
	0.455

_
	_

_
	_

_
	S.C      


	           L.S.D(gca) 

(0.05)

(0.01)



	0.026

0.034
	1.753

2.305
	_

_

	0.959

_


	_

_
	_

_
	_

_
	_

_
	combin
	

	0.023

0.029
	4.809

6.387
	0.055

0.073


	_
_
	_
_
	_
_
	_

_
	_

_
	Irrigation

	L.S.D (gi-gj) (0.05)

(0.01)

 

	0.04

0.05
	1.524

2.024
	_

_

	2.602

3.455
	2.423

3.218
	0.644

0.855
	_

_
	_

_

	S.C      


	

	0.037

0.048
	4.436

5.830
	_

_
	     1.357
         _


	     _

     _
	_

_
	_

_
	_

_
	combin  
	


From the data presented in Tables 1, 2 and 3, it could be concluded that the ratio of σ2gca/ σ2sca was less than unity for all traits concerning yield and its components at normal irrigation, non-irrigation and the combined analysis of both. This might indicate that non-additive genes were more predominant in the inheritance of these traits than additive ones.Moreover, the ratio of σ2gcaxIR/ σ2scaxIR was less than unity for yield and all of its components, indicating that SCA variance was more interacted with irrigation regimes than GCA ones for these traits.

Estimats of general combining ability effects (ĝi) for parental varieties Table (4) were calculated only wherever the significance of mean squares for the trait in consideration. Bpl710 variety showed highly significant (ĝi) for no.of pods/plant, no.of seeds/plant, seed yield /plant and efficiency in seed yield production/day under stress condition. The line variety ; ILB4726 had significant (ĝi) for 100-seed weight and efficiency in seed yield production/day under normal irrigation. Moreovere, the same variety had highly significant (ĝi) for seed yield /plant and 100-seed weight under stress condition and combined analysis .
The tester varieties; Ryousia-issun and Uchikosi-issun considered as good combiners for seed yield/plant, 100-seed weight and efficiency in seed yield production/day under non-irrigated condition. Moreovere, The tester variety; Ohishima-zairai showed highly significant (ĝi)  for no.of pods/plant, no.of seeds/plant and 100-seed weight under stress condition and for no.of pods/plant and efficiency in seed yield production/day under normal irrigation .

 From the above results, it could be concluded that the faba bean varieties; Bpl710 , Ryousia-issun, Uchikosi-issun and Ohishima-zairai could possess additive genes to the cross progenies in which they involved as parents.

It is appear that the parent which possessed high (ĝi) for seed yield might be also do for one or more traits contributing to yield, while the parent which had high (ĝi) for one or more of yield components not necessarly had high GCA effects for yield itself. GCA effects was previously reported in faba bean by El-Refaey (1987), Hendawy et al. (1988) and El-Galaly (1997),EL-Refaey et al.(1999) and El-Galaly (2003). where they found good combiners for different components of yield and yield itself which could be used in their breeding programs towardes releasing high yielding varieties.
From the data presented in (Table 5) , it could be concluded that, the most desirable inter and intra-allelic interactions were represented by the crosses; Giza Blanka x Uchikosi-issun, Giza Blanka x Ohishima-zairai Bpl710 x Ohishima-zairai, Giza843 x Shimizu-issun, Giza843 x Shizouka-gokuwase, Sakha1x Ryousia-issun, Sakha1x Shimizu-issun and ILB4726 xShizouka-gokuwase for most studied traits under normal irrigation. On the other hand, the crosses; Giza Blanka xShizouka-gokuwase, Bpl710 x Ohishima-zairai, Giza843 x Uchikosi-issun,  Sakha1 x Ryousia-issun, ILB4726 x Ryousia-issun and ILB4726 x Uchikosi-issun showed highly significant (Ŝij)  for at least four traits out of eight ones under stress condition. The progenies of these crosses migh be of interest in bulk method breeding programs towards pure lines characterized by high yielding potentiality .These results were in good agreement with those found by El- Refaey (1987) , Hendawy et al. (1988) , Abul-Naas et al. (1989), Dawwam(1991),El-Refaey(1992), Hendawy et al. (1994),El-Refaey(1998),El-Refaey et al.(1999),Abaas(2001), El-Galaly (2003) ,Shalaby(2006) and Farag (2007) and El-Refaey et al.(2009), where they found that, non-additive gene effects were predomenant in the inheritance of yield and most of its components. Moreover, Join et al.(2000) found significant differences among genotypes for seed yield, no. of pods/plant and 100-seed weight under rainfed (stress) and irrigation(non-stress). El- Hosary et al. (2002) found that no. of pods/plant and 100-seed weight controlled by non-additive gene action under irrigation condition.

Table (5 ): Estimates of  spicific combining ability effects for yi eld and its  components in the F1 under normal  irrigation(N.I.) and  stress conditions(S.C)  as well  as over both environments.                  

	Efficiency in seed yield production

/day


	100-seed weight (g)
	No of seeds/pod
	Seed

yield

/plant
	No of

seeds

/plant
	No of

pods

/plant
	No of

branches

/plant
	Plant hight (cm)
	
	crosses

	-0.082**

-0.012ns

-0.047ns
	-3.802ns

-6.864ns

-5.333ns
	0.1128**

0.313ns

0.213**

	-6.5212**

-0.1789ns

-3.350*
	-5.617**

1.516ns

-2.050ns
	-3.021**

0.080ns

-1.471**
	-0.173ns

0.277**

0.052ns
	9.532**

-3.104*

3.214*


	N.I.
S.C.

Comb.
	Giza Blanka x Ryousia-  issun

	0.054**          0.138**-

-0.042ns
	6.525ns-
-15.02**

-10.77**
	0.1195**

-0.754**

-0.317**
	4.5121**

-10.210**

-2.849ns
	6.618**

-5.544**

0.537ns
	3.206**

-0.708ns

1.249**
	-0.289ns

-0.132ns

-0.210*


	2.276ns

-9.245**

3.484*
	N.I.
S.C.

Comb.
	               X Uchikosi- issun  


	-0.035ns

-0.164ns

-0.026ns
	12.905**

-14.11**

-0.603ns
	-0.1412**

-0.3244**

0.233**
	-3.9292**

-2.4289ns

-3.179*
	-5.0425**

0.245ns

-2.399ns
	-2.177**

1.300*

-0.438ns
	0.679**

0.449**

0.564**
	-0.244ns

16.998**

8.377**
	N.I.
S.C.

Comb.
	             x Shimizu –issun       

	0.119**

0.028ns

0.073**
	5.657ns-
-5.374**

-5.215ns
	0.2881**

0.4569**

0.373**
	9.2855**

1.8784ns

5.582**
	12.7048**

-0.030ns

6.3373 **
	4.606**

-1.685**

1.461**
	0.1967ns

-0.466**

-0.1344ns
	5.579**

-1.629ns

1.975ns
	N.I.
S.C.

Comb.
	             x Ohishima-zairai    

	-0.055**

0.139**

0.042ns
	2.479ns

41.370**

21.93**
	-0.3792**

0.3083**

-0.036ns
	-3.3472**

10.939**

3.796*
	-8.6632**

3.813ns

-2.4251ns
	-2.614**

1.013*

-0.801ns


	-0.4144*

-0.128ns

-0.271**


	-17.142**

-3.021*

-10.08**
	N.I.
S.C.

Comb.
	             x Shizuoka-gokuwase


	-0.007ns

-0.088**

-0.048*
	6.6197ns

12.52**

9.570**
	-0.0772ns

-0.7157**

-0.397**
	-4.413**

-7.176**

-5.794**
	-5.011**

-11.108**

-8.059**
	-2.1812**

-2.386**

2.284**
	-0.735**

-0.303**

-0.519**
	9.059**

11.095**

10.078**


	N.I.
S.C.

Comb.
	BpL710 x  Ryousia –issun 

	0.069**

0.035ns

0.052*
	20.817**

7.699**

14.257**
	0.0761ns

0.6409**

0.359**


	4.158**

0.506ns

2.332ns
	-0.526ns

-3.158ns

-1.842ns
	-0.775*

-3.358**

2.067**
	0.196ns

0.068ns

0.132ns
	-5.362**

-24.92**

-15.139**


	N.I.
S.C.

Comb.
	x Uchikosi– issun

	-0.073**

0.027ns

-0.023ns
	-21.546**

-17.946**

-19.747**
	0.0355ns

0.5536**

0.295**
	-5.5072**

2.727ns

-1.390ns


	-1.883*

5.314**

1.7156ns
	-1.3799**

-0.373ns

-0.877*
	-0.126ns

-0.977**

-0.552**
	-21.03**

3.794**

-8.618**


	N.I.
S.C.

Comb.
	Shimizu –issun     x



	0.051**

0.058ns

0.054*
	-3.7416ns

0.4924ns

-1.6229ns
	-0.0885*

-0.4317**

0.260**
	6.9441**

5.6311**

6.288**
	9.5075**

11.449**

10.478**
	5.5661**

7.648**

6.607**
	0.042ns

1.027**

0.535**
	11.21**

9.17**

10.19**
	N.I.
S.C.

Comb.
	Ohishima-zairai     x

	-0.040*

-0.031ns

-0.360ns
	-2.149ns

-2.7669*

-2.458ns
	0.0541ns

-0.0470ns

0.004ns
	-1.1819ns

-1.6876ns

-1.435ns
	-2.0872*

-2.498ns

2.292ns
	-1.2305**

-1.530**

-1.381**
	0.624**

0.185*

0.404**
	6.12**

0.86ns

3.49*
	N.I.
S.C.

Comb.
	        x Shizuoka- gokuwase



	Table(5)cont.  

                                                                                

	Efficiency in seed yield production
/day


	100-seed weight (g)
	No of seeds/pod
	Seed

yield

/plant
	No of

seeds

/plant
	No of

pods

/plant
	No of

branches

/plant
	Plant hight (cm)
	
	crosses

	-0.070**

-0.092**

-0.081**
	-14.442**

-16.04**

-15.24**


	-0.0785ns

-0.0604ns

-0.069ns
	-5.0672**
-5.6656**

-5.366**
	-1.9865*

-0.260ns

-1.1234ns
	-0.615ns

-0.252ns

-0.433ns
	-0.854**

0.128ns
-0.363**


	-4.25**

-15.55**

-9.90**


	N.I.  
S.C.   

Comb.
	Giza 843 x  Ryousia –issun

	0.029ns

0.058ns

0.043ns
	-5.571ns

17.46**

5.9449*
	-0.0520ns

0.1396*

0.044ns


	3.0495**

5.946**

4.498**
	4.1788**

1.596ns

2.887ns
	2.1488**

0.063ns

1.1059*
	0.156ns

0.423**

0.289**
	3.114ns

10.343**

6.729**
	N.I.  
S.C.   

Comb.
	Uchikos – issun           x

	0.049**

0.026ns

0.038ns
	-16.818**

3.722**

-6.546*

	0.1041*

-0.1377*

-0.017ns
	6.3948**

1.4344ns

3.915*
	8.7915**

-0.5849ns

4.103**
	4.3601**

0.738ns

2.549**
	0.298ns

-0.412**

0.057ns
	3.90*

-7.861**

-1.981ns
	N.I.  
S.C.   

Comb.
	       X Shimizu –issun


	-0.059**

-0.013ns

-0.036ns
	41.640**

7.508**

24.574**
	-0.1465**

-0.1031ns

-0.1248**
	-6.2139**

-1.4816ns

-3.848*
	-17.125**

-3.527ns

-10.326**
	-7.7605**

-1.097*

-4.429**
	0.489**

0.028ns

0.259*
	-13.78**

5.68**

-4.05**
	N.I.  
S.C.   

Comb.
	        X Ohishima-zairai


	0.049**

0.022ns

0.036ns
	-4.810ns          -12.648**  8.729**-
	0.1728**

0.1616**

0.167**
	1.8368*

-0.2336ns

0.802ns
	6.1408**

2.776ns

4.459**
	1.8661**

0.548ns

1.207**
	-0.089ns

-0.167ns
-0.128ns
	11.02**

7.397**

9.208**
	N.I.  
S.C.   

Comb.
	            x  Shizuoka- gokuwase


	-0.133**

0.078**

0.105**
	-0.955ns

17.11**
8.079**
	-0.0012ns
0.3816**

0.190**
	11.9435**

7.5624**
9.753**
	11.4828**

4.2977*

7.890**
	5.5261**

0.628ns

3.077**
	0.558**

-0.100ns
0.229*
	-3.40*
9.33**
2.96*
	N.I.  
S.C.   

Comb.
	Sakha  1x Ryousia –issun           

	-0.061**

-0.029ns

0.044ns
	1.212ns

-16.519**

-7.654**
	-0.0950*

-0.1280*

-0.1115*

	-5.0900**

-1.0490ns

-3.069*
	-5.752**
4.154*
-0.799  ns
	-2.367**

2.5489**

0.091ns
	0.585**

-0.496**
0.045ns


	-8.71**

16.25**

3.77*
	N.I.  
S.C.   

Comb.
	  x Uchikos – issun 



	0.046**

-0.020ns

-0.013ns
	21.119**

-0.3149ns

10.401**


	0.0580ns

0.0343ns

0.046ns

	3.9355**
-2.3543ns

0.791ns
	-1.7259ns

-2.804ns

-2.265ns

	-0.9759*

-1.479**

-1.228**
	-0.424*

0.699**

0.138ns
	17.43**

2.67ns

10.05**
	N.I.  
S.C.   

Comb.
	   x Shimizu –issun 



	-0.129**

-0.039ns

0.084ns
	21.203**-

4.4370**

-8.375**
	-0.2092**

0.0056ns

-0.1018*

	-10.053**

-4.0103ns

-7.032**


	-5.7419**
-5.8389**

-5.790**
	-1.7632**

-3.321**

-2.542**
	-0.655**

-0.364**

-0.509**
	5.339**

-22.058**

-8.359**
	N.I.  
S.C.   

Comb.
	  x Ohishima-zairai



	0.009ns

0.012ns

-0.011ns
	20.173**-

-4.732**

-12.45**


	0.2468**

-0.2931**

-0.0231ns
	-0.7359ns

-0.1489ns

-0.442ns


	1.7368ns

0.1911ns

0.964ns
	-0.4199ns

1.6236**

0.602ns


	-0.064ns

0.261**

0.098ns
	-10.656**

-6.19**

-8.423**
	N.I.  
S.C.   

Comb.
	     x Shizuoka- gokuwase



	Table(5) Cont.



	Efficiency in seed yield production

/day


	100-seed weight (g)
	No of seeds/pod
	Seed

yield

/plant
	No of

seeds

/plant
	No of

pods

/plant
	No of

branches

/plant
	Plant hight (cm)
	
	crosses

	0.026ns

0.115**

0.070**
	12.579**

-6.7276**

2.927ns
	0.0440ns

0.0816ns

0.0629ns
	4.0575**

5.4584**

4.758**
	1.1321ns

5.554**

3.343*
	0.2908ns

1.930**

1.1105*
	1.205**

-0.002ns

0.602**
	-10.939**

1.7647ns-

-6.352**
	N.I.  
S.C.   

Comb.
	ILB4726   x Ryousia –issu

	-0.091**

0.075**

-0.008ns
	-9.934*

6.379**

-1.775ns
	-0.0490ns

0.1016ns

0.026ns
	-6.629**

4.8071*

-0.911ns
	-4.519**

2.953ns

-0.783ns
	-2.213**

1.455**

-0.379ns
	-0.648**

0.136ns

-0.256*
	8.6856**

7.5647**

8.125**


	N.I.  
S.C.   

Comb.
	         x Uchikosi– issun


	0.013ns

-0.016ns

-0.002ns
	4.339ns

28.651**

16.49**
	0.0570ns-

-0.1257*

-0.0911*
	-0.894ns

0.622ns

-0.136ns
	-0.140ns

-2.171ns

-1.155ns
	0.172ns

-0.186ns

-0.007ns
	-0.4264**

0.2409**

-0.093ns
	-0.058ns

- 15.59** 

-7.829**   
	N.I.  
S.C.   

Comb.
	        x Shimizu –issun   



	0.017ns

-0.032ns

-0.008ns
	-11.639**

-7.080**
-9.361**
	0.1561**

0.072ns

0.1142*
	0.0375ns

-2.018ns

-0.990ns
	0.6541ns

-2.053ns

-0.699ns
	-0.649ns

-1.545**

-1.097*
	-0.074ns

-0.225*

-0.1497ns
	-8.348**
8.844**
0.248ns
	N.I.  
S.C.   

Comb.
	       x Ohishima-zaira



	0.036ns

-0.141**

-0.053*
	4.654ns

-21.22**

-8.285**
	-0.0945*
-0.1297*

-0.112*
	3.428**

-8.870**
-2.721ns
	2.873**

-4.283*

0.705ns
	2.398**

-1.654**

0.372ns
	-0.056ns

-0.150ns

-0.103ns
	10.660**

0.955ns    5.808** 
	N.I.  
S.C.   

Comb.
	               x Shizuoka- gokuwase



	0.036

0.044
	7.604

10.097
	0.087

0.116
	1.459

1.938


	1.993

2.647
	0.746

0.990
	0.234

0.307
	3.154

4.189
	N.I.  
S.C.   

combin
	L.S.D(sca)
0.05) )
(0.01)

	0.06

0.08
	2.409

3.200
	0.109

0.145
	4.114

5.463
	3.832

5.089
	1.018

1.352
	0.179

0.237
	2.710

3.599
	
	

	0.058

0.076
	3.921

5.154
	0.062

0.081
	2.144
2.818
	2.124

2.791
	0.621

0.816
	0.143

0.187
	2.045

2.687
	
	

	0.052

0.060
	10.754

14.281
	0.124

0.164
	1.787

4.254
	2.819

3.743
	1.056

1.402
	0.327

0.434


	4.461

5.924
	N.I.  
S.C.   

Combin
	L.S.D (sij-ski)

(0.05)
0.01))

	0.08

0.11
	3.408

4.526
	0.155

0.206
	5.818

7.726
	5.419

7.197
	1.440

1.913
	0.252

0.335
	3.833

5.090
	
	

	0.082

0.108
	5.545

7.287
	0.098

0.129
	3.034

3.988
	3.002

3.946
	0.878

1.153
	0.202

0.266
	2.892

3.801
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التحليل الوراثى للمحصول ومكوناته فى الفول البلدى تحت نظامى رى مختلفين
 رمضان علي الرفاعى2, محمد شحاتة الكريدى1، محمود عبدالحميد الهيتى1، محمد أبراهيم عامر3 ،جيهان جلال أبوزيد3

1-قسم المحاصيل-كلية الزراعه –جامعة كفرالشيخ.

2- قسم المحاصيل-كلية الزراعه –جامعة طنطا.

3- قسم بحوث المحاصيل البقوليه-محطة البحوث الزراعيه بسخا– مركزالبحوث الزراعيه.
الغرض من هذا البحث هو دراسة السلوك الوراثى لبعض الصفات الكمية فى الفول البلدى اباستخدام نظام التزاوج العاملى .

تم تنفيذ هذا البحث خلال المواسم الشتوية2000/2001, 2001/2002 و2002/ 2003لتقديرالكمية النسبية لمكونات التباين الوراثى وتفاعلاتها مع البيئه  لصفة المحصول ومكوناته فى الفول البلدى ولهذة الاغراض تم تهجين خمسة أمهات(سلالات)هى :جيزة بلانكا,  Bpl710جيزة843, سخا 1 ، IlB4726 ، مع خمسة أباء يابانية (كشاف) وهى:

  Ryousia–issun  ،  Shimizu–issun  ،  Uchikosi–issun ، و,Shizuoka –gokuwase     Ohishima-zairai  
تم زراعة الخمسه وعشرون هجينا الناتجة مع أبائها فى تجربتين حقليتين ،كل منهما  زرعت بتصميم القطاعات كاملة العشوائية ذات الثلاث مكررات. وتم رى التجربة الأولى بنظام الرى العادى كل 30 يوم بعد رية الزراعة بجانب مياه الأمطار حتى الحصاد. التجربة الثأنية تم ريها مرة واحدة فقط (رية الزراعة )  والإعتماد على مياه الأمطار خلال فترة نمو النباتات حللت البيانات وراثيا بتحليل السلاله x الكشاف  Kempthorne, 1957 ) ). 

* - كان تباين التراكيب الوراثية: الأباء والهجن عالى المعنوية لجميع صفات المحصول ومكوناته. وكان تباين السلالات الأمية معنويا لصفة وزن ال100 بذرة , بينما  لم يكن معنويا لباقى الصفات تحت ظروف  الرى العادى. على أى الحالات ,فقد كان تباين السلالات الأمية معنويا لصفات عدد البذور/النبات ,محصول البذور/النبات و وزن ال100 بذرة تحت ظروف  عدم الرى, وبالنسبة لتباين  السلالات الأبوية (الكشافات) فقد وجد أنه غير معنوي لجميع صفات المحصول ومكوناته ما عدا صفتى وزن ال100 بذرة وعدد البذور/القرن.

     اما عن تباين التفاعل بين السلالات الأمية و السلالات الأبوية فقد وجد أنه عالى المعنوية لجميع الصفات تحت الدراسة فى ظروف  الرى العادى و ظروف عدم الرى .

*- كان تباين التفاعلات بين التراكيب الوراثية x المقنن المائى , الأباء x  المقنن المائى  والهجن x المقنن المائى  عالى المعنوية لجميع صفات المحصول ومكوناته,بما يشير الى أن هذه الصفات تغير من سلوكها بتغير البيئة.

*   كانت النسبة بين تباينى القدرة العامة على التآ لف و القدرة الخاصة على التآ لف اقل من الواحد الصحيح لصفات المحصول ومكوناته لكل من بيئتى الدراسه. مما يشير الى أن الفعل الجينى غير المضيف هو الأكثر تأثيرا فى التباين الوراثى  لهذه الصفات. 
*    يمكن اعتبار أن  الأصناف الأبوية :  Bpl710 ,  Ryousia issun, Ohishima-zairai ذات قدرة عالية على التآلف لجميع صفات المحصول ومكوناته تحت ظروف التقسيه (عدم الرى) .

  *  كانت الهجن , جيزه843 Shimizu-issun x  , جيزة  843x Shizuoka- gokuwase و  gokowase Shizuoka- ILB4726 x أعلى الهجن فى قدرتها الخاصة على التآلف لمعظم صفات المحصول ومكوناته تحت ظروف التقسيه (عدم الرى) و الهجن  Ohishima-zairai  x Bpl710  وجيزه 843  x Uchikosi–issun  و سخا 1  x  Ryousia-issun أظهرت قدرة خاصة على التآلف عالية المعنوية لمعظم صفات المحصول ومكوناته تحت ظروف الرى العادى,عدم الرى والتحليل المشترك بينهما .
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