	Proc. 13th international Conf. Agron.,Fac.of Agic., Benha Univ., Egypt, 9-10 September 2012.
	389- 402



GENETIC ANALYSIS OF DROUGHT TOLERANCE ATTRIBUTES IN F1-CROSSES OF FABA BEAN (Vicia faba L.)

EL-Refaey1 R.A.; M.S. EL-Keredy2 ; M.A.EL-Hity2; M.I. Amer3 and

G.G.Abou-Zeid 3
1-Agron. Dept., Fac.of Agric.,Tanta Univ.,Egypt.

2-Agron. Dept., Fac.of Agric.,Kafer EL-Sheikh Univ.,Egypt.

3-Legume Res.Sec.,Sakha Agric.Res.Station, (ARC), Egypt.

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 drought tolerance 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 resulted 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 drought tolerance attributes .Moreover, mean squares of lines and testers were found to be insignificant for most studied traits, Regarding lines x testers mean squares, its were highly significant for all studied traits under both environments. The ratio of σ2gca/ σ2sca was less than unity for all drought attributes, indicating that non-additive genes played an important role in the inheritance of these traits. On the other side, the ratio of σ2gcaxIR/ σ2scaxIR was less than unity for all drought attributes,  indicating that SCA variance was more interacted with irrigation regims than GCA variance for these traits. No good combiner could be observed in the present materials for drought tolerant attributes, while the crosses; Giza Blankax xRyousia- issun, Giza Blankax Shimizu-issun, Bpl710 xShimizu-issun and  LB4726 x Ohishima-zairai had positive and significant(Ŝij) for most studied traits under normal irrigation and the cross; Giza Blankax Shimizu-issun had positive and significant(Ŝij) for leaf area / plant, size of root and length of root and negative value reached to highly significant for leaf area under stress condition. 

INTRODUCTION

Faba bean is one of the most important field crops in Egypt . Not only because of its high protein content had that ranged from 22% to 38% (Griffiths and Lawes, 1978), but also because of its use in preparing several local dishes. It is important to obtain higher yielding varieties through breeding programs for the new reclaimed areas under rain-fed conditions.                                                                                                             
       The breeder should know the type of gene action of the quantitative traits because this is the main determinate in the choice of selection and breeding procedures. Drought tolerance in native plant species is often defined as survival, but in crop species it should be defined in terms of productivity (Passioura,1983).Fischer and Maurer(1978) noted that quantification of drought tolerance should be based on seed yield under dry conditions in the absence of an understanding of  specific mechanisms of tolerance. Hence, there is a need to look at the methods that has been used to quantify drought tolerance.                          

       Moreover, heat and drought will cause loss of yield due to seed shattering, especially with indeterminate growth types of faba bean because pods of the plants matured over a period of time at the onset of heat and drought and seeds of early mature pods will be shattered. However, successful breeding program will depend on magnitude of genetic variation in the population. These estimates are useful to initiate such breeding program in order to improve productivity and quality of the crop. The objectives of this study was to establish the magnitude of both general and specific combining abilities and their interactions with normal irrigation and stress condition.
MATERIALS AND METHODS

The experiments of the present studies were conducted at the 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 introduced from Japan; Ryousia –issun,   Uchikosi –issun, Shimizu –issun, Ohishima-zairai and Shizuoka-gokuwase were used as testers, 
        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: - relative water content(RWC), size of root(cm3), length of root(cm), leaf area and weight of root(g).

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

The analysis of variance for drought attributes under normal irrigation, non-irrigated condition and their combined analysis are presented in Tables 1,2and 3, respectively. Highly significant mean squares of genotypes, parents and crosses were found for all drought attributes. Partitioning crosses mean squares to its three components, i.e., lines, testers and lines x testers indicated that, mean squares of lines and testers were found to be insignificant for all studied traits under normal irrigation as well as stress condition, except mean squares of testers for weight of root which was significant  . Regarding lines x testers mean square, it was found to be highly significant for all the studied traits under normal irrigation and stress condition.  The obtained results were in agreemrnt with those found by Hendawy et al. (1994), Kabeel (1994), Kaul and Vaid (1996), Attia (1998), Darwish et al. (1999),Link et al.(1999), Raebia (2001) and EL-Hosary et al (2002).                                                                                              
        For the combined analysis (Table 3), irrigation regimes mean squares were highly and/or significant for all studied traits, except length of root and weight of root which were insignificant. This may indicated that the traits in view were behaved in different way with changing environments and the two excepted traits were more stable under normal irrigation as well as stress condition.                                                                                                    
        Combined mean squares of genotypes, parents and crosses were found to be  highly significant for all drought attributes, while combined mean squares of lines were found to be insignificant for all  studied traits. With respect to mean squares of testers its were found to be insignificant for all studied traits, except leaf area and weight of root which were only significant. Regarding lines x testers  mean squares its were found to be highly significant for all studied traits.                                                                                                                                                             
       Mean squares of the interactions between Gx IR, P x IR and C x IR were highly significant for all the studied traits of drought tolerance , indicating that the behavior of the genotypes, parents and crosses differed from environment to another for the traits in question. On the other side, combined mean squares of the interaction of Lx IR and T x IR were found to be insignificant for all the studied traits, except that of T x IR for length of root which was highly significant. Combined mean squares of (L x T) x IR interaction were highly significant for all drought tolerance attributes.

From the data drown in Tables 1, 2 and 3, it could be observed that, the ratio of  δ2 gca / δ2sca was less than unity at normal irrigation, non-irrigation and the combined of both for all drought attributes. This would indicate that, non-additive played an important role in the inheritance of these traits. On the other hand, the ratio of  δ2 gca x IR/ δ2 sca x IR was less than unity for all studied traits, except leaf area / plant, where the ratio was exceeded the unity. This would indicated that, SCA variance was more interacted with irrigation regimes than GCA variance for the traits in question, while for the excepted trait the GCA variance was more interacted with irrigation regimes than SCA variance.

General combining ability effects (ĝi) will be calculated only where the significance of mean squeres of the trait in question, therefore, (ĝi) of parental testers for weight of roots will be the only trait which could be focused, while the other traits either for lines or testers under normal irrigation or stress conditions will be out of consideration because the insignificant of their mean squeres.

From this point of view, the tester variety; Shizuoka-gokowase was the only tester which had significant (ĝi) in positive direction for weight of roots under stress condition, while the other testers had significant values for the traits in question but in negative direction which had no meaning with respect to drought tolerant ,Table (4).

General combining ability effects were significant in positive direction at combined data in the tester; Shimizu-issun for weight of roots and in negative direction at combined data in the testers; Uehikosi-issun; Shimizu-issun and Ohishima-zairai for leaf area per plant. However, it could be observed that, there is no good combiner in the present material could be used in breeding program for drought tolerance. 

Specific combining ability effects (Ŝij) of the parental combinations were only computed wherever the significance of SCA mean square. The crosses; Giza Blanka x Ryousia-issun, Giza Blanka x Shimizu-issun, Bpl710 x Shimizu-issun; Giza843 x Ohishima-zairai; Sakha1 x Uchikos-issum and ILB4729 x Ohishima-zairai had positive (Ŝij) for most studied traits under normal irrigation and the combined analysis.

Under stress condition, it is to be noted that the most desirable inter and entra-genic interactions were represented by the cross combinations; Giza843 x Ryousia-issun, Giza843 x Shizuoka-gokowase. Sakha1 x Ryousia-issun and Sakha1 x Uchikos-issum for most studied traits. These crosses could be used in the breeding program for releasing pure line (s) characterize by drought tolerance.

These results are in good agreement with those reported by link et al. (1999), Jain et al. (2000) and EL-Hosary et al. (2002). However, it could be observed that,the excellent hybrid combinations were obtained from crossing good x good, good x low and low x low combiners, therefore, the (ĝi) of the parents were- generally- unrelated to the (Ŝij) of their respective crosses. These conclusions were also drawn by EL-Refaey (1987) and Hendawy et al. (1994).
Table (1): Analysis of variance for drought tolerant attributes of faba bean line  x tester crosses in the F1 generation under the normal irrigation . 
	Leaf area/plant 
	Weight of
root 
	Length of root

	Size of root 

	Relative water content (R.W.C)
	d. f
	Source of variation

	34390.21

12481672**

18204207**
3241259**

10720738**

9207641ns

17121592ns

9498799**

4262.99

	0.3524

525.24**

226.168**

2266.01**

564.86**

430.06ns
1200.7ns

439.613**

2.10238

	5.229

57.161 **
41.422 **

126.19 **

60.187 **

60.353 ns

61.953 ns

59.703 **

1.601
	0.267

567.55**

134.55**

3151.2**

622.27**

468.31ns

561.83ns

675.88**

2.345


	0.101

101.76**

51.577**

3.091*

124.72**

29.449ns

42.569ns

169.08**

0.499
	2
34

9

1

24

4

4

16

68


	Replication
Genotypes (G  )

Parents (P)

P vs C

Crosses

Lines   (L)                                  Testers  (T)

L xT

Error


	30548
	4.175
	0.012
	1.787
	1.109
	
	2gca

	3164845
	194.45
	19.37
	299.35
	56.192
	
	2sca

	0.005
	0.022
	0.001
	0.006
	0.019
	
	2gca/2sca


*and ** significant at 0.05 and 0.01 levels of probability respectively.
Table (2 ): Analysis of variance for drought tolerant attributes of faba bean line  x tester crosses in the F1 generation under stress condition .
	Leaf  area/plant 
	Weight of
root 
	Length of root

	Size of root 

	Relative water content (R.W.C)
	d. f
	Source of variation

	957.73
5940481**

2336130**

25783579**

6465317**

6730671n.s

10531220ns

5382503**

876.669
	23.02

383.24**

496.50**

365.51**

341.51**

410.06ns

717.18*
230.45**
0.8059
	45.12
51.52**
102.98**

51.26**
32.23**
28.16ns
29.05ns

34.05**
1.220
	24.92
308.26**
416.00**

537.14**

258.33**

270.69ns

484.12ns

198.79**
0.855
	7.61

81.06**

137.59**

11.94 **

62.74**
20.38ns

9.94ns
86.53**
1.369
	2
34

9

1

24

4

4

16

68
	Replication

Genotypes (G )

Parents (P)

P vs C

Crosses

Lines   (L)                              Testers  (T)

L xT

Error


	27070


	2.776
	0.045
	1.488
	0.595
	
	2gca

	2000000
	76.55
	10.94
	65.98
	28.39
	
	2sca

	0.014
	0.036
	0.0041


	0.0226
	0.021
	
	2gca/2sca


*and ** significant at 0.05 and 0.01 levels of probability respectively.
Table (3): Combined analysis of variance for drought tolerant attributes of faba bean line x tester crosses in the F1 generation .                                                                                        
	Source of

Variation


	d.f


	Relative water content (R.W.C)


	Size  of root
	Length  of root
	Weight of
root
	Leaf area/plant 



	Irrigation regimes(IR)
	1
	1802.13**
	214.018*
	133.60ns
	3.87ns
	1439002687**

	Repl/IR
	4
	3.854**
	12.60**
	25.17**
	11.69**
	18481**

	Genotypes (G)
	34
	70.924**
	526.005**
	65.48**
	608.97**
	10580281**

	Parents (P)
	9
	85.24**
	434.378**
	88.42**
	629.59**
	12186683**

	P vs C
	1
	13.588**
	3145.19**
	169.15**
	2225.83**
	23654064**

	Crosses(C)
	24
	67.944**
	451.233**
	52.55**
	534.998**
	9433140**

	Lines (L)
	4
	22.173ns
	448.038ns
	55.68ns
	703.37ns
	11628962ns

	Tester (T)
	4
	5.933ns
	470.229ns
	75.56ns
	1275.35**
	22277231**

	LxT
	16
	94.889**
	447.282**
	46.02**
	307.82**
	5673161**

	Gx IR
	34
	111.8883**
	349.8104**
	43.20**
	299.51**
	7841871**

	PxIR
	9
	103.8316**
	116.1776**
	55.98**
	93.08**
	8353653**

	PvsC / IR
	1
	1.439ns
	543.1548**
	8.30**
	405.68**
	5370773**

	Cx IR
	24
	119.5128**
	429.3668**
	39.87**
	371.37**
	7752915**

	Lx IR
	4
	40.7722ns
	290.9604ns
	32.84ns
	136.75ns
	43093495ns

	Tx IR
	4
	33.45608ns
	575.7193ns
	15.44**
	642.49ns
	5375580ns

	(LxT)x IR
	16
	160.7117**
	427.3809**
	47.73**
	362.25**
	9208140**

	pooled error
	136
	0.934
	1.60
	1.41
	1.45
	2569

	2gca
	
	5.389
	0.790
	1.307
	7.573
	751995

	2 gca /IR
	
	8.239
	0.397
	1.573
	1.825
	291045

	2 sca
	
	353.89
	13922128
	55.01
	166.43
	81.62

	2 sca /IR


	
	275.811
	5784943.71
	30.123
	148.28
	130.15

	2gca/2sca
	
	0.015
	0.00
	0.024
	0.05
	9213.4

	2 gca /IR/2 sca /IR


	
	0.03
	0.00
	0.05
	0.01
	2236.23


*and ** significant at 0.05 and 0.01 levels of probability respectively.
	Leaf area/plant (cm2)
	Weight  of root(g)
	Length of root
(cm)2
	Size of  root(cm2)
	Relative water content (R.W.C)
	
	Parents

	
	
	
	
	
	
	Lines

	-982.500

-458.987

-720.744
	0.000

-2.780
-1.390
	1.373

-1.813

-0.220
	4.440
-4.507

-0.033
	0.386

-1.031

-0.323
	N.I.
S.C.

Comb.
	1-Giza Blanka

	989.897

699.755

844.826
	8.933

8.220

8.577
	0.240

0.420
0.330
	7.307

6.027

6.667
	1.056

1.581

1.318
	N.I.
S.C.

Comb.
	2-BpL710

	-390.997
-566.953

-478.975
	-3.500

-0.547

-2.023
	-3.493

-0.980

-2.237
	-4.393
0.893

-1.750
	-2.889
0.897

-0.996
	N.I.
S.C.

Comb.
	3-Giza 843

	568.440

-436.859

65.791
	-0.733

-5.747

-3.240
	0.640

1.553

1.097
	-2.027

-3.640

-2.833
	1.312

-0.821

0.246
	N.I.
S.C.

Comb.
	4-Sakha  1

	-184.84

763.045

289.103
	-4.700

0.853

-1.923
	1.240

0.820

1.030
	-5.327

1.227

-2.050
	0.135

-0.626

-0.246
	N.I.
S.C.

Comb.
	5-  ILB4726

	_
_

	_

_
	_

_
	_

_
	_

_
	Irrigation


	L.S.D(gca) 
0.05))

0.01))

          

	_
_
	_

_
	_
_
	_

_
	_

_
	S.C


	

	_

_
	_

_
	_

_
	_

_
	_

_
	combin

	

	_

_
	_

_
	_

_
	_

_
	_

_
	Irrigation


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

(0.01)



	_

_

	_

_
	_

_
	_

_
	_

_
	S.C
	

	_
_
	_

_
	_

_
	_

_
	_

_
	combin
	


Table(4) : Estimates of parental general combining ability effects for drought tolerant attributies in the F1generation under normal  irrigation and stress conditions as well  as over both environments.    
Table(4) Cont.
	Leaf area/plant (cm2)
	Weight  of root(g)
	Length of  root

(cm)2
	Size of  root(cm2)
	Relative water content (R.W.C)
	
	Parents
Testers

	259.09
-117.05

71.02**
	0.70

-1.75*

-0.52*
	-2.56

-1.88

-2.22
	5.740

-0.907

2.417
	2.369

-0.948

0.711
	N.I.
S.C.

Comb.
	1-Ryousia –issun

	-404.18

-651.53

-527.85**
	-10.53

-5.18*

-7.86*
	1.11

1.69

1.39
	-3.160

3.107-
-3.133
	-0.269

-0.178

-0.223
	N.I.
S.C.

Comb.
	2-Uchikosi –issun



	332.54

-518.75

-93.10**
	12.40

-2.58*

4.91*
	2.77
0.29

1.53
	6.440

-3.907

1.267
	-1.236

0.502

-0.367
	N.I.
S.C.

Comb.
	3-Shimizu –issun



	-1544.1

-153.96

-849.03**
	-6.367

-2.647*

-4.507*


	-0.96

-0.85

-0.90
	-8.027

-2.040

-5.033
	-0.069

-0.486

-0.277
	N.I.
S.C.

Comb.
	4-Ohishima-zairai

	1356.64

1441.29

1398.97**
	3.800

12.153*

7.977*
	-0.360

0.753

0.197
	-0.993

9.960

4.483


	-0.7965

1.1100

0.1567
	N.I.
S.C.

Comb.
	5-Shizuoka-    gokuwase

	_
_

	_

_
	_

_
	_

_
	_

_
	Irrigation


	L.S.D(gca)                         

0.05))    

0.01)) 



	_
_
	0.4622
_
	_

_
	_

_
	_

_
	S.C
	

	18.14

_
	0.609

_
	_

_
	_

_
	_

_


	combin

	

	_

_
	_

_
	_

_
	_

_
	_

_
	Irrigation


	L.S.D (gi-gj)                 

       (0.05)

       (0.01)

	_

_
	0.654

_


	_

_
	_

_
	_

_
	S.C


	

	36.282

_
	0.864

_


	_

_
	_

_
	_

_
	combin
	


Table(5 ) :Estimates of  spicific combining ability effects for drought tol erant attributies from the F1 generation   under normal  irrigation and  stress conditions  as well  as over both environments

	Leaf area/plant (cm2)
	Weight of root(g)
	Length of root

(cm)2
	Size of root(cm2)
	Relative water content (R.W.C
	
	crosses

	1207.64**

-889.63**

159.01**
	10.40**

-4.720**

2.840**
	4.29**

-0.85ns

1.72*
	27.327**

-2.693**

12.317**

	0.424ns

3.403**

3.536**
	N.I.  
S.C.   

Comb.
	Giza Blanka x Ryousia-  issun

	-1229.0**
-562.20**

-895.71**
	-1.367ns

4.547**

1.59*
	-4.37**

4.75**

0.19ns
	-15.44**

-0.160ns

-7.800**
	-0.027ns

-6.960**

-4.453**
	N.I.  
S.C.   

Comb.
	X Uchikosi- issun


	494.98**

-429.98**

32.494ns
	6.367**

-3.053**

1.657*
	4.96**

-0.85ns

2.05 **
	7.293**

1.3067*

4.300**
	-0.468ns

-3.870**

3.476**
	N.I.  
S.C.   

Comb.
	x Shimizu –issun

	1533.34**

404.369**

968.85**
	0.633ns

11.013**

5.82**
	-3.31**

-1.39*

-2.35**
	-7.573**

10.107**

1.2667ns
	-2.731**

1.3747*

1.154*
	N.I.  
S.C.   

Comb.
	      x   Ohishima-zairai

	-2006.8**

1477.46**

-264.69**
	-16.03**

-7.787**

-11.91**
	-1.57*

-1.65*

-1.61*
	-11.61**

-8.560**

-10.08**
	2.801**

6.052**

-3.713**
	N.I.  
S.C.   

Comb.
	x Shizuoka-    gokuwase



	1365.71**

-1263.9**

50.911ns
	-3.53**

-15.05**
-9.29**
	0.43ns

0.75ns

0.59ns
	-15.21**

-11.56**

-13.38**
	0.865*

-1.383*

-0.2167ns
	N.I.  
S.C.   

Comb.
	BpL710 x  Ryousia –issun

	-35.44*

-661.50**

-348.47**
	-7.967**

-0.453ns

-4.210**
	0.76ns

0.18ns

0.47ns


	18.69**

3.973**

11.33**
	-0.856*

-2.623**

-0.3027ns
	N.I.  
S.C.   

Comb.
	Uchikosi– issun              x

	694.39**

-246.47**

223.96**
	19.10**

0.947ns

10.02**
	4.09**

4.25**

4.17**


	6.760**

1.440**

4.10**
	-1.197**

3.797**

-6.686**
	N.I.  
S.C.   

Comb.
	 Shimizu –issun        x     
  

	-1026.6**

1740.7**

357.04**
	-8.967**

10.35**

0.690ns
	1.49*

-2.29**

-0.39ns
	-6.440**

9.240**

1.400ns
	0.8599*

6.735**

5.981**
	N.I.  
S.C.   

Comb.
	Ohishima-zairai      x   


	-998.06**

431.18**

-283.44**
	1.367ns

4.2133 **

2.790**
	-6.77**

-2.89**

-4.83**
	-3.807**

-3.093**

-3.45**
	0.3285ns

-6.527**

1.224*
	N.I.  
S.C.   

Comb.
	          x Shizuoka- gokuwase  



	Table (5) Cont.

	Leaf area/plant (cm2)
	Weight of root(g)

	Length of root

(cm)2
	Size of root (cm2)
	Relative water content (R.W.C)
	
	Crosses

	8.311ns

-573.37**

-282.53**
	-8.100**
2.213**
-2.94**
	-3.84**

1.48*

-1.18ns
	-13.01**

3.9067**

-4.550**


	1.285**

0.759ns

-0.858ns
	N.I.  
S.C.   

Comb.
	Giza 843 x  Ryousia –issun           

	2198.40**

-40.770*

1078.8**
	6.30**

-6.353**

-0.0267ns
	1.49*

-5.75**

-2.13**
	8.393**

-10.89**

-1.250ns
	-0.586ns

4.369**

3.291**
	N.I.  
S.C.   

Comb.
	Uchikos – issun x

	-910.43**

944.81**

17.493ns
	-2.133*

0.7133ns

-0.710ns
	-0.84ns

-0.69ns

-0.76ns
	0.793ns

0.9067ns

0.850ns
	1.983**

-7.255**

-0.587ns
	N.I.  
S.C.   

Comb.
	xShimizu –issun


	-787.09**

686.06**

-50.516ns
	7.967**

-3.720**

2.123**


	2.89**

0.11ns

1.50*
	5.260**

-0.960ns

2.150**
	0.0499ns

0.530ns

0.1787ns
	N.I.  
S.C.   

Comb.
	xOhishima-zairai


	-509.18**

-1016.7**

-762.96**
	-4.033**

7.147**

1.557*
	0.29ns

4.85**

2.57**
	-1.440ns

7.040**

2.800**
	0.0315ns

1.597*

-1.666**
	N.I.  
S.C.   

Comb.
	       x Shizuoka-    gokuwase 



	-3693.2**

1546.46**

-1073.4**
	-13.367**

13.913**

0.273ns
	0.03ns

2.28**

1.15ns
	-16.21**

6.773**

-4.717**
	0.4545ns

2.873**

2.226**
	N.I.  
S.C.   

Comb.
	Sakha  1x Ryousia –issun            

	98.658**

-87.380**

5.6357ns
	10.700**

-0.320ns

5.190**
	4.36**

-0.95ns

1.70*
	6.027**

1.640**

3.833**
	0.237ns

4.936**

2.767**
	N.I.  
S.C.   

Comb.
	   x Uchikos – issun


	735.115**

-299.30**

217.91**
	-5.733**

5.580**

-0.077ns
	-1.31ns

-3.22**

-2.26**
	-1.573ns

0.773ns

-0.400ns
	2.1599**

2.109**

-0.096ns
	N.I.  
S.C.   

Comb.
	x Shimizu –issun



	-548.09**
-2331.6**

-1439.9**
	-6.300**

-16.02**

-11.16**
	-4.24**

-0.42ns

-2.33**
	-2.440**

-16.43**

-9.433**
	-1.994**

-7.546**

-5.019**
	N.I.  
S.C.   

Comb.
	x Ohishima-zairai  



	3407.49**
1171.8**

2289.7**
	14.70**

-3.153**

5.773**
	ns 1.16

2.31**

1.74*
	14.193**

7.240**

10.72**
	-0.858*

-2.372**

0.122ns
	N.I.  
S.C.   

Comb.
	        x Shizuoka-    gokuwase      


	Table (5) Cont.


	Leaf area/plant (cm)2
	Weight of root(g)
	Length of root

(cm)2
	Size of root(cm2
	Relative water content (R.W.C)
	
	crosses

	1111.52**

1180.4**

1145.97**
	14.60**

3.647**

9.123**
	-0.91ns

-3.65**

-2.28**
	17.09**

3.573**

10.33**


	-3.028**

-5.652**

-4.687**
	N.I.  
S.C.   

Comb.
	ILB4726  x Ryousia –issu

	-1032.0**

1351.9**

159.73**
	-7.667**

2.580**

-2.543**
	-2.24**

1.78**

-0.23ns
	-17.67**

5.440**

-6.117**
	1.2319**

0.278ns

-1.302*
	N.I.  
S.C.   

Comb.
	x Uchikosi– issun


	-1014.1**

30.94ns

-491.55**
	-17.60**

-4.187**

-10.89
	-6.91**

0.51ns

-3.19**
	-13.27**

-4.427**

-8.85**
	-2.479**

5.218**

3.894**
	N.I.  
S.C.   

Comb.
	x Shimizu –issun


	828.44**
-499.49**

164.47**
	6.667**

-1.620**

2.52**
	3.16**

3.98**

3.57**
	11.193**

-1.960**

4.617**
	3.515**

-1.094ns

-1.938**
	N.I.  
S.C.   

Comb.
	x Ohishima-zairai

	106.499**

-2063.7**

-978.6**
	4.00**

-0.420ns

1.790**
	6.89**

-2.62**

2.14**
	2.660**

-2.627**

0.017ns
	0.759ns

1.250ns

4.033**
	N.I.  
S.C.   

Comb.
	         x Shizuoka- gokuwase                  


	75.166

99.819

34.087

45.268

40.569

53.320
	1.669

2.217

1.034

1.373

0.965

1.268
	1.457

1.935

1.271

1.688

0.951

1.250


	1.763

2.341

1.065

1.414

1.012

1.330
	0.813

1.080

1.347

1.789

0.774

1.016
	Irrigation

S.C

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

	106.300

141.165

48.205

64.015

57.373

75.405
	2.361

3.135

1.462

1.941

1.364

1.793
	2.060

2.736

1.798

2.388

1.343

1.765
	2.493

3.311

1.506

1.999

1.432

1.882
	1.150

1.527

1.905

2.530

1.093

1.437
	Irrigation

S.C

combin
	L.S.D (sij-ski)

(0.05)
0.01))
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التحليل الوراثى لتحمل الجفاف معبرا عنه بنظم رى مختلفه  فى هجن الجيل الأول للفول البلدى.

محمد شحاتة الكريدى2 , رمضان علي الرفاعى1،محمود عبدالحميد الهيتى2،محمد أبراهيم عامر3،جيهان جلال أبوزيد3
1-قسم المحاصيل-كلية الزراعه –جامعة طنطا.

2- قسم المحاصيل-كلية الزراعه –جامعة كفرالشيخ.

3- قسم بحوث المحاصيل البقوليه-محطة البحوث الزراعيه بسخا– البحوث الزراعيه.

الغرض من هذا البحث هو دراسة السلوك الوراثى لبعض الصفات الكمية فى الفول البلدى وتقييم بعض السلالات المبشرة  وراثياً لتحمل الجفاف باستخدام نظام التزاوج العاملى 

تم تنفيذ هذا البحث خلال المواسم الشتوية2000/2001, 2001/2002 و2002/         2003لتقديرقوة الهجين وطرزو الكمية النسبية لمكونات التباين الوراثى وتفاعلاتها مع البيئه لصفات  تحمل الجفاف فى الفول البلدى ولهذه الاغراض  تم تهجين  خمسة امهات (سلالات ) هى : جيزة بلانكا ، Bpl710 ، جيزة 843 ، سخا 1 وILB4726 مع خمسةأباء يابأنية (كشاف) وهى:  Ryousia–issun،Shimizu–issun،Uchikosi–issun،Shizuoka gokuwase Ohishima-zairai  
بنظام التزاوج العاملى (factorial mating design)  فى إتجاه واحد وتم التحليل الوراثى للبيانات بتحليل السلاله x الكشاف ( Kempthorne, 1957 )  . 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 )  والأعتماد على مياه الأمطار خلال فترة نمو النباتات 

* وجد أن تباين التراكيب الوراثية: الأباء والهجن عالى المعنوية لجميع صفات الجفاف . الأكثر من هذا أن تباين كل من السلالات الأمية و السلالات الأبوية (الكشافات) غير  معنوي لجميع الصفات المدروسة ما عدا وزن الجذر حيث كان التباين معنويا . وبالنسبة لتباين  التفاعل بين السلالات الأمية و الأبوية فقد وجد أنه عالى المعنوية لجميع صفات الجفاف تحت الدراسة فى كل من البيئتين . 

* كانت النسبة بين تباينى القدرة العامة على التآلف و القدرة الخاصة على التآلف اقل من الواحد الصحيح لجميع صفات الجفاف تحت الدراسةما عدا المحتوى المائى النسبى .مما يشير الى أن الفعل الجينى غير المضيف يلعب دورا هاما فى توارث هذه الصفات , بينما لصفة المحتوى المائى النسبى فأن الفعل الجينى المضيف والمضيف x المضيف له الأهمية الأكثر بالنسبة للتباين الوراثى لهذه الصفه. وعلى الجانب الأخر ,فأن النسبة بين تفاعل تباين القدرة العامة على التآلف والمقنن المائى الى تفاعل تباين القدرة الخاصة على التآلف والمقنن المائى كانت اقل من الواحد الصحيح لجميع صفات الجفاف تحت الدراسة ما عدا المحتوى المائى النسبى . وقد يشير ذلك الى أن تباين القدرة الخاصة على التآلف أكثر تفاعلا مع تغير البيئات عن تباين القدرة العامة على الائتلاف لهذه الصفات 

* أوضحت النتائج أن الأصناف الأبوية لم تظهر قدرة عالية على التآلف لصفات الجفاف , بينما الهجن جيزة بلانكا  x issun-Ryousia،جيزة بلانكا  Shimizu-issun x, Bpl710xShimizu-issun والهجينOhishima-zairai  ILB4726  X  أظهرت قدرة خاصة على التآلف عالية المعنوية لمعظم صفات الجفاف تحت الدراسة وفى ظروف الرى العادى. 
 وأظهر الهجين جيزة بلانكا issun x Shimizu-  قدرة خاصة  عالية على التآلف لصفات المحتوى المائى النسبى , حجم وطول الجذر وقيما سالبة معنويه لصفة مساحة الورقة تحت ظروف عدم الرى.
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