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Abstract

The present study was carried out at Sakha Agricultural Research Station , ARC, Egypt during the two growing summer seasons 2009 and 2010. Six CMS lines ( A3,A10,A28,A29,A33 and A34 ) and four R lines ( R1 ,R5, R8 , R10 ) were used to develop 24 sunflower hybrids to be cultivated at North Delta region. Heterosis, general and specific combining ability were studied for yield and its components and oil percent.
Data recorded on ten guarded plants chosen at random. Data revealed that most of the variance due to the lines, testers and line x testers were highly significant for most of the characters. On the other hand, positive and negative heterosis over mid-parent and better parent were detected for all characters, indicated that parental genotypes were genetically diverse. The parents; A29, A33, A10 considered as good combiners for earliness. while , the parent A10 was considered as good combiner for (head diameter, No. of seeds/head, seed yield/plant, 100-seed weight, seed yield/fed., seed oil percent and oil yield/fed).From the results, It could be concluded that the progeny of the cross (A33 x R10) was the best hybrid for earliness and the crosses (A10 x R10), (A10 x R1) and (A10 x R5) are the best hybrids for seed and oil yield / fed. and these crosses could be used as a good hybrids for cultivation at North Delta Region.
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INTRODUCTION
Sunflower (Helianthus annuus L.) is one of the most important sources of edible oils in the world. The world production and consumption of edible oils are (151.53 MMT), (151.20 MMT)*, respectively. In Egypt, the total production and consumption of edible oils are (50-55,000 MT) and (1.8 MMT), respectively and to fulfill this gap by importation.

Sunflower is the fourth source of edible oils production in the world after soybean, palm oil and canola. The total sunflower oil production in the world is 12.18 MMT , also sunflower meal is mainly used as animal feed with high protein content. The procedure

 developed by kempthorne (1957) as lines x testers analysis to provide information about general and specific combining ability variances and thus, the type of gene action controlling the economic traits is still widely used. The line x tester analysis was used to estimate both general (G.C.A) and specific (S.C.A.) combining ability effects for yield and its components and important agronomic traits of sunflower determined by several authors such as Taher. ( 2002 ) , Ravi et al ( 2004) , keya and Atagakisi ( 2005 ) , Jan et al ( 2006) , Khan et al.( 2008 a ) , Abu – Mowafy. (2010) and Mourad.( 2010). In addition , various values of heterosis estimates were reportedy by many investigators as ; keya ( 2004 ) , Reddy et al.( 2006 ) , Habibullah et al ( 2007 ) , Khan et al. ( 2008 b) , Abu- Mowafy ( 2010) and Mourad ( 2010 ). 

The main objectives of this study are estimation of general and specific combining ability and heterosis through developing sunflower hybrids using cytoplasmic male sterility (CMS) and R lines (restorer)

MATREALS AND METHODS

This study was conducted during the two successive summer seasons of 2009 and 2010 at Sakha Agricultural Research Station , ARC , Egypt to evaluate six sunflower cytoplasmic male strillity ( CMS) and four R lines ( RF) and their twenty- four crosses using line x tester analysis and estimation 

Of combining ability and heterosis. In 2009 summer season, the four restorer lines ( testers ) ( R1 , R5 , R8 , R 10 ) were crossed with the six CMS lines ( A3 , A10 , A28 , A 29 , A 33 , and A34 ). In 2010 summer season , the twenty four hybrids , the four testers and the six ( A lines ) were Sown using a randomized complete block design ( RCBD) with three replications , each plot consists of five ridges ( 4 m long and 60 cm apart) and the distance between hills was 20 cm. Seeds were sown handly in 4th and 2nd July, 2009 and 2010 summer season.The plants, were thinned before first irrigation ( 20 days from sowing ) to one plant / hill.The origin and some agronomic characteristics of these lines were illustrated in Table (1).
The obtained data were subjected to the biometrical analysis using the procedure of line x tester analysis as outlined by kempthorne ( 1957 ) 

Table (1):Origin and some agronomic characteristics of the lines used in this work

	A-lines

CMS
	Origin
	Characteristics

	
	
	Days to 50% flowering
	Plant height (cm)
	Seed yield/ plant (g)
	Oil %

	A3
A10
A28
A29
A33
A34
	Giza

Giza

Giza

Giza

Giza

Giza
	53

52

55

53

54

53
	140

138

200

150

145

140
	40

37

34

38

35

31
	46

44

46

44

43

45

	RF-lines
	
	
	
	
	

	R1
R5
R8
R10
	Giza

Giza

Giza

Giza
	52

51

51
52
	139

134

136

150
	22

25

20

23
	46

45

45

45


 Heterosis was estimated as the percentage deviation of the overall means of the F1 hybrids over the mid-parent 
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The significance of heterosis was determined using the least significant differences values (LSD) at 0.05 and 0.01 levels of probability according to the following equations which was outlined by Steel and Torrie ( 1960) where:

LSD for mid parent heterosis 
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LSD for better parent heterosis 
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Potence ratio:


This parameter was calculated according to Wigan (1944) and Mather and Jinks (1971) as follows:
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Absence of dominance is considered when (P) is zero, and partial dominance is assumed when (P) is between 1.0 and -1.0, but not equal zero, complete dominance is present when the (P) equal either +1 or -1.0, and over dominance is considered when the (P) exceed either (+1.0) or (-1.0): i.e. (-1>P>+1)

The model used to estimate general (GCA) and specific (SCA) combining ability effects of ijkth observation was:

Xijk=(+gi+gj+sij+eijk

A-
GCA effects for inbred [gi(I)]:

gi(I)=XI…/tr-X…/Itr
B.
GCA effects for testers [(gj(t)]

gj(t) = Xt../Ir-X…/Itr

C.
SCA effects [Sij(it)]

Sij(it)=Xit/r-XI/tr – Xt/Ir + X…/Itr


From the expectations of mean squares of the combined analysis Table(2), half sib (H.S.)and full-sib covariance (F.S.) are estimated as follows:

cov. H.S. (line) =
ML – MLt/rt

cov. H.S. (testers) = Mt-MLt/rI

cov. H.S. (average) = 

I/r (2Lt-L-t)[(L-1)(Mt)+(t-1)(Mt)/L+t-2-ML* t]

cov. F.S. = (ML-Me)+(Mt-Me)+(MLt-Me)3* r

(2gca = cov.H.S. = (1+F/4)(2A

(2sca = (1+F/2)2(2D

Table (2):Analysis of variance for the evaluation traits involving 24 top-crosses

	S.O.V.
	d.f.
	M.S
	E.M.S

	Replications

Genotypes

Parents

Parents vs crosses

Crosses

Lines

Testers

Lines x testers

Error
	(r-1)

(G-1)

(P-1)

1

(c-1)

(L-1)

(t-1)

(L-1)(t-1)

(r-1)(t-1)
	M1 (ML)

M2 (Mt)

M3 (MLt)

M4 (Me)
	(2e+r(2fm+rm(2f

(2e+r(2fm+rf(2m

(2e+r(2fm

(2e


RESULTS AND DISCUSSION

1. Analysis of variance:

 
The estimation of the analysis of variance as shown in Table (3), revealed highly significant differences among genotypes for all studied traits. These results indicated that differences between genotypes were presented. Therefore, the genetic analysis was felt valid to be undertaken to reveal the inheritance and gene action controlling the economic characters in sunflower.


Partitioning sum of squares due to genotypes (Table 3) revealed highly significant differences among parents, crosses and parents vs. crosses for all studied traits, except stem diameter and number of days to first flowering for crosses and P vs. C mean squares, respectively. However, the significant mean square of parents and crosses where its were larger in magnitude than their corresponding mean squares of error would indicate the presence of sufficient variability and consequently successful planned crosses. However, the crosses was further partitioned into lines, testers and line x testers interaction. The mean squares of lines, testers and line x testers showed significant for all studied traits, except stem diameter for lines and line x testers and number of days to first flowering, number of seeds per head for testers. These results indicated that both lines and testers had great diversity and they performed differently in their crosses. These results are in harmony with those obtained by Taher (2002) and Abu-Mowafy (2010).

2. Mean performance of genotypes :

 The mean performance of genotypes are presented in Table (4)

The parental lines A33 and A10 were the earliest parents where they gave the lowest mean values in number of days to first flowering ( 46.67 and 48.33 ) days , number of days to 50% flowering ( 52.67 and 51.33) days and number of days to full flowering. ( 55.67 and 54.33) days , respectively. On the other hand, the parental line A3 gave the lowest mean value for number of days to physiological maturity which gave( 77.33) days , while the cross (A33 x R10) considered as the best cross for early flowering and the cross (A10 x R8) was the earliest for physiological maturity. For plant height, the parental lines A3 and A10 recorded the shortest plants which gave ( 136.33 cm ) , while the crosses (A28 x R10), (A29 x R10) and (A34 x R5) gave the shortest stature( 135.24 , 135.54 and 136.91cm) , respectively. The parental line A28 gave thickest stems, in the same line, the crosses (A10 x R10) and (A28 x R8) exhibited high values compared with other crosses for this trait. The parental line A29 gave the largest heads ( 14.13cm) , while the cross (A10 x R10) recorded the largest heads(20.40cm) among all crosses. Regarding number of seeds/head, the 
	S.O.V
	df
	Number of days to first flowering
	Number of days to 50% flowering
	Number of days to 100% flowering
	Number of days to physio-maturity
	Plant height (cm)
	Stem diameter (cm)
	Head diameter (cm)
	Number of seeds/head
	Seed yield/plant (g)
	100-seed weight (g)
	Seed yield/fad (kg)
	Seed oil (%)
	Oil yield/fad (kg)

	Rep.
	2
	0.16
	1.09
	1.10
	10.16**
	77.63**
	0.09**
	1.10
	2104.89*
	1.05
	0.05*
	3983.91
	0.10
	378.11

	Genotypes
	33
	2.95**
	3.68**
	6.75**
	7.64**
	434.85**
	0.05**
	14.63**
	17888.92**
	111.78**
	2.89**
	109959.20**
	7.30**
	21212.84**

	Parents (P)
	 9
	3.12**
	2.98**
	9.52**
	9.11**
	1221.48**
	0.07**
	4.13**
	48056.83**
	246.89**
	4.84**
	113165.35**
	1.49**
	23129.05**

	P vs. C
	 1
	0.25
	15.00**
	22.01**
	0.00**
	200.25**
	0.17**
	360.45**
	27495.55**
	836.72**
	42.40**
	2022100.**
	106.76**
	279579.27**

	Crosses (C)
	 23
	3.01**
	3.46**
	4.10**
	7.39**
	137.25**
	0.04
	3.70**
	5666.41**
	27.36**
	0.40**
	25568.06**
	5.25**
	9229.70**

	Lines (L)
	5
	5.06**
	4.66**
	5.51**
	8.10**
	64.21**
	0.05
	7.72**
	8097.73**
	72.44**
	1.03**
	67842.31**
	10.93**
	23119.95**

	Testers (T)
	3
	2.16
	4.72**
	13.68**
	6.85**
	221.81**
	0.07**
	2.95**
	422.33
	41.35**
	0.84**
	40382.34**
	7.82**
	14197.42**

	L x T
	15
	2.50**
	2.81**
	3.09**
	7.26**
	144.68**
	0.03
	2.52**
	5904.78**
	9.54**
	0.11**
	8513.784**
	2.84**
	3606.07**

	Error
	66
	1.03
	1.05
	1.14
	0.88
	11.48
	0.03
	0.72
	518.07
	0.64
	0.01
	1791.90
	0.08
	272.69

	(2 gca
	9
	0.010
	0.017
	0.050
	0.008
	0.00
	0.000
	0.038
	0.863
	0.525
	0.004
	504.48**
	0.068
	167.171**

	(2 sca
	24
	0.250
	0.293
	0.330
	1.06*
	22.20**
	0.001
	0.299
	897.78**
	1.484**
	0.016
	1120.31**
	0.459**
	555.564**

	(2 gca/(2 sca
	
	0.057
	0.058
	0.150
	0.008
	0.00
	0.000
	0.114
	0.003
	0.354
	0.270
	0.450
	0.148
	0.301


Table (3): Observed mean squares from ordinary analysis of variance for the studied traits

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

parental line A29 gave the highest mean value for this trait ( 733.00 seed ), while the crosses (A10 x R10) and (A10 x R1) recorded the highest number of seeds/head ( 850.44 and 809.83 g) among all crosses. With respect to seed yield per plant, the parental line A3 gave 40.92 g which was the highest yielding parent, while the cross (A10 x R10) gave 46.83 g which was the highest among all crosses for this trait. For 100-seed weight, the parental line A10 gave the heaviest seeds ( 5.13 g) and the crosses; (A10 x R10), (A3 x R10) and (A10 x R5) recorded the highest mean values which gave (6.06 , 5.97 and 5.91 g ) , respectively. Respecting seed yield/fed, seed oil percent and oil yield/fed. The parental line A3 gave the highest values for these traits, while the crosses (A10 x R10), (A10 x R1) and (A10 x R5) were the highest for this traits

Table (4):Mean performance of the sunflower genotypes for all studied traits.

	Genotypes
	Number of days to first flowering
	Number of days to 50% flowering
	Number of days to 100% flowering
	Number of days to physio. maturity
	Plant height (cm)
	Stem diameter (cm)
	Head diameter (cm)
	Number of seeds/head
	Seed yield/ plant (g)
	100-seed weight (g)
	Seed yield/ fad (kg)
	Seed oil (%)
	Oil yield/ fad (kg)

	Lines A3
	48.33
	52.33
	55.33
	76.33
	136.33
	1.83
	12.30
	630.33
	40.92
	4.73
	1104.84
	46.83
	517.30

	A10
	48.33
	51.33
	54.33
	76.67
	136.33
	1.97
	11.97
	570.33
	39.74
	5.13
	1072.89
	44.93
	481.98

	A28
	50.67
	53.33
	58.33
	78.67
	203.33
	2.17
	12.53
	550.00
	38.81
	5.04
	1047.96
	45.31
	474.85

	A29
	48.67
	52.33
	55.33
	77.33
	147.33
	1.97
	14.13
	733.00
	40.07
	4.83
	1081.98
	45.53
	492.57

	A33
	46.67
	52.67
	55.67
	77.33
	142.67
	1.97
	13.10
	600.35
	39.59
	4.81
	1068.84
	44.69
	477.63

	A34
	48.33
	52.33
	55.67
	77.67
	141.33
	1.90
	12.53
	565.40
	38.75
	4.90
	1046.16
	45.01
	470.88

	Testers R1
	47.67
	51.67
	52.67
	75.00
	137.62
	1.77
	12.37
	500.26
	21.26
	2.25
	669.71
	45.68
	305.89

	 R5
	48.00
	50.00
	52.67
	76.00
	138.53
	1.68
	15.57
	635.15
	24.00
	2.75
	761.22
	46.64
	354.99

	 R8
	48.67
	50.67
	52.67
	72.33
	141.46
	1.73
	12.39
	532.75
	19.95
	2.06
	628.45
	45.14
	283.68

	 R10
	49.00
	51.33
	54.33
	76.00
	152.23
	1.70
	14.37
	539.13
	23.84
	2.93
	751.12
	45.55
	342.14

	Crosses
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	A3 R1
	51.33
	54.00
	57.00
	77.00
	151.91
	1.95
	15.27
	650.67
	41.27
	5.73
	1300.11
	41.98
	545.83

	 R5
	48.67
	50.67
	53.00
	77.00
	151.54
	1.92
	17.73
	783.76
	41.35
	5.90
	1302.42
	43.85
	571.09

	 R8
	48.00
	50.67
	53.00
	74.33
	138.30
	1.91
	17.27
	725.34
	36.94
	5.32
	1163.71
	42.21
	491.20

	 R10
	49.00
	51.33
	53.67
	78.33
	140.04
	1.95
	15.83
	667.25
	41.70
	5.97
	1313.70
	44.18
	565.07

	A10 R1
	48.67
	51.67
	55.67
	75.00
	151.33
	1.96
	18.55
	809.83
	44.82
	5.88
	1411.72
	45.65
	644.50

	 R5
	48.00
	50.67
	52.67
	76.00
	138.33
	1.89
	17.63
	740.26
	43.25
	5.91
	1362.27
	45.13
	614.74

	 R8
	49.00
	51.00
	54.00
	73.00
	145.17
	2.04
	17.99
	795.67
	37.83
	5.00
	1191.54
	43.19
	514.66

	 R10
	49.33
	51.33
	54.00
	76.00
	151.79
	2.18
	20.40
	850.44
	46.83
	6.06
	1475.31
	46.77
	689.46

	A28 R1
	49.33
	51.67
	54.67
	74.00
	147.67
	2.00
	18.00
	798.72
	35.65
	5.02
	1228.08
	43.46
	566.69

	 R5
	50.00
	53.00
	55.67
	78.00
	157.59
	2.10
	17.53
	730.21
	39.99
	5.09
	1259.68
	44.28
	557.87

	 R8
	48.67
	50.33
	53.33
	78.67
	149.54
	2.17
	17.83
	789.11
	37.84
	5.12
	1191.85
	42.56
	507.25

	 R10
	49.00
	51.67
	54.67
	78.00
	135.24
	1.93
	17.30
	728.20
	37.33
	5.00
	1176.00
	42.55
	500.42

	A29 R1
	47.67
	50.33
	53.67
	77.67
	145.67
	1.96
	17.80
	780.33
	35.30
	5.25
	1115.10
	42.51
	474.04

	 R5
	47.00
	49.67
	52.67
	75.33
	141.83
	1.83
	15.93
	673.33
	35.87
	5.41
	1129.88
	43.40
	490.45

	 R8
	49.00
	51.33
	53.67
	73.33
	152.08
	2.09
	17.43
	729.54
	35.84
	4.95
	1128.85
	42.87
	483.94

	 R10
	48.00
	50.00
	52.00
	76.67
	135.54
	1.69
	17.43
	730.62
	37.63
	5.10
	1185.33
	42.33
	501.67

	A33 R1
	48.33
	51.00
	54.00
	77.00
	148.58
	1.91
	15.92
	670.45
	37.24
	5.37
	1173.16
	41.86
	491.13

	 R5
	48.00
	50.33
	52.67
	75.33
	138.75
	1.94
	15.53
	660.47
	38.24
	5.44
	1204.69
	42.22
	508.54

	 R8
	48.33
	51.33
	54.00
	76.00
	138.50
	1.99
	17.47
	738.23
	37.23
	4.95
	1172.85
	42.45
	497.88

	 R10
	46.33
	49.00
	51.67
	77.33
	139.67
	1.75
	17.30
	729.00
	41.21
	5.49
	1298.18
	43.93
	570.23

	A34 R1
	48.67
	51.33
	54.67
	77.00
	143.56
	2.02
	17.46
	735.28
	37.67
	5.10
	1186.71
	43.12
	511.67

	 R5
	49.00
	51.00
	53.67
	77.00
	136.91
	1.95
	15.93
	687.33
	37.16
	5.37
	1170.76
	41.70
	488.17

	 R8
	48.33
	50.33
	52.67
	78.00
	154.33
	2.03
	17.60
	735.67
	37.18
	4.92
	1171.17
	41.82
	489.77

	 R10
	47.33
	49.33
	51.67
	76.00
	137.55
	1.84
	16.90
	709.80
	40.09
	5.23
	1262.78
	44.81
	565.96

	LSD 0.05
	1.66
	1.67
	1.74
	1.53
	5.53
	0.28
	1.39
	37.17
	1.31
	0.16
	69.13
	0.46
	26.97

	LSD 0.01
	2.20
	2.23
	2.32
	2.04
	7.36
	0.38
	1.84
	49.43
	1.74
	0.22
	91.94
	0.61
	35.86


Heterosis : 

Heterosis as the percentage deviation of F1 mean values from mid and better parent values for the traits studied presented in Table ( 5). 

For number of days to first flowering ,one cross only (A33 x R10) expressed significant negative heterotic effect relative to mid-parent and six crosses gave significant negative heterotic effects due to mid-parent for number of days to 50% flowering, while, two crosses (A33 x R10) and (A34 x R10) gave significant negative heterosis relative to better parent. For number of days to full flowering , five crosses out of twenty four ones expressed significant negative heterotic effects relative to mid-parents. While three crosses had significant negative heterosis relative to better-parent. For number of days to physiological maturity, five crosses expressed significant negative heterotic effects relative to mid-parent. While, non-desirable significant heterotic effect one was found between crosses relative to better parent for this trait. For plant height, seven crosses gave significant negative heterotic effects relative to mid-parent, while, cross (A28 x R10) had significant negative heterotic effects relative to better parent. Four crosses; (A10 x R10), (A29 x R8), (A34 x R8) and (A28 x R8) gave significant positive heterosis relative to mid-parent for stem diameter. On the other hand, no significant positive heterotic effects relative to better parent was detected for this trait. For head diameter, all crosses expressed significant positive heterotic effects relative to mid-parents due to over-dominance in most crosses, except the cross (A29 x R5) gave non-significant value. However, nineteen crosses showed desirable significant heterotic effects relative to better parent. Respecting number of seeds/head, all crosses expressed significant positive heterotic effects relative to mid-parent due to over-dominance in most crosses except the cross (A29 x R5)which where its value was not significant. However, eighteen crosses showed desirable significant heterotic effects relative to better parent. Regarding seed yield/plant, all crosses expressed significant positive heterotic effects relative to mid-parents due to over and partial dominance. On the other hand, four crosses exhibited significant positive heterosis relative to better parent. For 100-seed weight, all crosses expressed significant positive heterotic effect due to mid parent due to over -dominance in most crosses. However, fifteen cross showed desirable significant heterotic effects relative to better parent. For seed yield/fed, all crosses expressed significant positive heterotic effects relative to mid-parent due to over-dominance. However, nineteen crosses showed desirable significant heterotic effects relative to better parent. With respect to oil percentage, one cross (A10 x R10) gave significant positive heterotic effect relative to mid-parent due to over-dominance and the same cross showed desirable significant heterotic effects relative to better parent. Regarding oil yield/fed, all crosses expressed significant positive heterotic effects relative to mid-parent due to over dominance in most crosses. However, thirteen crosses showed desirable significant heterotic effects relative to better parent. These results are in good agreement with those reported by keya. ( 2004 ) , Khan et al ( 2004 ) , Farhatullah and Khalil (2006), Reddy et al. ( 2006 ), Habibullah et al. ( 2007 ), Khan et al. (2008 b), Abu- Mowafy. ( 2010) , Mourad.( 2010 ). 
Table (5):Heterosis percent relative to mid-parent (MP), potence ratio (P) and heterosis relative to better parent (BP) for the studied traits.

	Crosses
	Number of days to first flowering
	Number of days to 50% flowering
	Number of days to 100% flowering
	Number of days to physio-maturity
	Plant height (cm)
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	A3x R1
R5
R8
R10
	6.94**

1.04

-1.03

0.70
	-10.00

-3.00

3.00

-1.00
	7.68**

1.39

-0.68

1.39
	3.85**

-0.96

-1.61

-0.96
	-6.00

0.43

1.00

1.00
	4.51**

1.34

0.00

0.00
	5.55**

-1.85

-1.85

-2.11
	-2.25

0.75

0.75

2.33
	8.22**

0.63

0.63

-1.21
	1.77*

1.10

0.00

2.85**
	-2.00

-5.00

0.00

-13.00
	2.67*

1.31

2.76*

3.06**
	10.91**

10.27**

-0.42

-2.94
	-23.16

-12.82

0.23

0.53
	11.43**

11.16**

1.44

2.72

	A10x R1
R5
R8
R10
	1.39

-0.33

1.03

1.38
	-2.00

1.00

-3.00

-2.00
	2.10

0.00

1.39

8.07
	0.33

0.02

0.00

0.00
	-1.00

0.00

0.00

0.00
	0.66

1.34

0.65

0.00
	4.06**

-1.55

0.93

-0.61
	-2.60

1.00

-0.60

0.00
	5.69**

0.00

2.52

-0.61
	-1.10

-0.43

-2.01*

-0.43
	1.00

1.00

0.69

1.00
	0.00

0.00

0.93

0.00
	10.48**

0.65

4.52*

5.20**
	-22.26

-0.82

-2.44

0.95
	11.00**

1.47

6.48**

11.34**

	A28x R1
R5
R8
R10
	0.32

1.36

-2.01

-1.66
	-0.11

-0.50

1.00

1.00
	3.48*

4.17*

0.00

0.00
	-1.58

2.60

-3.21*

-1.26
	1.00

-0.80

1.25

0.67
	0.00

6.00**

-0.67

0.66
	1.49

0.31

-3.91**

-2.95*
	0.29

-0.06

0.76

0.83
	3.80*

5.70**

1.25

0.62
	-3.68**

0.87

4.20**

0.87
	1.55

-0.50

-1.00

-0.50
	-1.33

2.63*

8.76**

2.63*
	-13.37**

-7.80**

-13.25**

-23.93**
	0.69

0.41

0.74

1.66
	7.30**

13.76**

5.71**

-11.16**

	A29x R1
R5
R8
R10
	-1.04

-2.75

0.6

-1.70
	1.00

4.00

0.00

5.00
	0.00

-2.08

0.68

-1.34
	-3.21*

-2.91*

-0.3

-3.53*
	5.00

1.29

0.20

3.67
	-2.59

-0.66

1.30

-2.59
	-0.61

-2.46

-0.61

-5.16**
	0.25

1.00

0.25

5.67
	1.90

0.00

1.90

-4.29**
	1.98*

-1.73*

-2.00*

0.01
	-1.29

2.00

0.60

0.00
	3.56**

-0.88

1.38

0.88
	2.25

-0.77

5.32**

-9.51**
	-0.66

0.25

-2.62

5.82
	5.85**

2.38

7.51**

8.00**

	A33x R1
R5
R8
R10
	2.46

1.41

1.38

-3.14*
	-1.67

-1.00

-0.67

1.29
	3.56*

2.85

3.56*

-0.73
	-2.24

-1.95

-0.66

-5.77**
	4.33

0.75

0.33

4.50
	-1.30

0.66

1.30

-4.54**
	-0.31

-2.77

-0.31

-6.05**
	1.44

1.00

0.11

5.00
	2.52

0.00

2.52

-4.89**
	1.10

-1.73*

1.56

0.87
	-0.43

2.00

-0.47

-1.00
	2.67

-0.88

5.07**

1.75
	6.02**

-1.31

-2.50

-5.28**
	1.83

0.90

5.93

1.63
	7.96**

0.16

-2.09

-2.10

	A34x R1
R5
R8
R10
	1.39

1.74

-0.35

-2.73
	-2.00

-5.00

1.00

4.00
	2.10

2.08

0.00

-2.07
	-1.29

-1.92

-2.27

-4.82**
	2.00

0.14

1.40

5.00
	-0.66

2

-0.67

-3.90*
	0.92

-0.92

-2.77

-6.05**
	-0.33

0.33

1.00

5.00
	3.80*

1.90

0.00

-4.90**
	0.88

0.22

4.00

-1.08
	-0.50

-0.20

-1.13

1.00
	2.67*

1.31

7.84**

0.00
	2.93

-2.16

9.15**

-6.29**
	-2.20

2.16

-19.00

1.69
	4.32*

-1.17

9.20**

-2.67

	LSD 0.05

0.01
	1.435

1.908
	
	1.657

2.204
	1.449

1.927
	
	1.673

2.225
	1.510

2.008
	
	1.744

2.319
	1.327

1.764
	
	1.532

2.037
	4.792

6.373
	
	5.533

7.359


 *and ** significant at 0.05 and 0.01 leveles of probability , respectively. 

Table (5):
Cont..

	Crosses
	Stem diameter (cm)
	Head diameter (cm)
	Number of seeds per head
	Seed yield per plant (g)
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	A3x R1
R5
R8
R10
	8.33

9.71

7.30

10.79
	4.58

2.16

2.53

2.71
	6.56

4.92

4.37

6.56
	23.84**

27.28**

39.95**

18.75**
	73.33

2.32

123.08

2.43
	23.44**

13.87**

39.39**

10.16*
	15.10**

23.87**

24.73**

14.11**
	1.31

62.66

2.95

1.81
	3.23

23.40**

15.07**

5.86
	32.74**

27.39**

21.39**

28.78**
	1.04

1.05

0.62

1.09
	0.85

1.05

-9.73**

1.91

	A10x R1
R5
R8
R10
	4.81

3.85

10.27

19.12**
	0.90

0.48

1.60

2.58
	-0.51

-4.06

3.55

10.66
	52.42**

28.03**

47.70**

54.90**
	31.92

2.15

27.68

6.03
	49.96**

13.23**

45.20**

41.96**
	51.29**

22.82**

44.26**

53.31**
	7.84

4.24

12.99

18.96
	41.99**

16.55**

39.51**

49.11**
	46.95**

35.71**

26.78**

47.31**
	1.55

1.45

0.81

1.89
	12.78**

8.83**

-4.81**

17.84**

	A28x R1
R5
R8
R10
	1.52

9.37

11.28*

0.00
	0.14

0.72

1.02

-0.01
	-7.83

-3.22

0.00

-11.06
	44.58**

24.77**

43.10**

28.62**
	69.33

2.29

76.76

4.19
	43.65**

12.59**

42.30**

20.39**
	52.10**

23.23**

45.76**

33.72**
	11.00

3.23

28.72

33.79
	45.22**

14.97**

43.47**

32.40**
	18.71**

27.36**

28.79**

19.19**
	0.64

1.16

0.90

0.80
	-8.14**

3.04

-2.50

-3.81

	A29x R1
R5
R8
R10
	4.81

0.55

12.97*

-7.65
	0.97

0.04

2.03

-1.07
	-0.51

-7.11

6.09

-14.21*
	34.34**

7.27

31.45**

22.31**
	5.17

1.50

4.80

26.53
	25.97**

2.31

23.35**

21.29**
	30.00**

0.84

18.33**

17.89**
	1.41

-0.22

0.97

0.98
	11.42**

-3.86

4.17

4.33
	15.13**

11.99**

19.43**

17.78**
	0.49

0.48

0.58

0.70
	-11.90**

-10.48**

-10.56**

-6.09**

	A33x R1
R5
R8
R10
	2.14

6.59

7.57

-4.37
	-1.85

0.84

1.17

-0.58
	-3.04

-1.52

1.01

-11.17
	25.06**

8.37*

37.13**

26.00**
	13.05

0.96

13.12

5.66
	21.53**

-0.26

33.36**

20.39**
	21.83**

6.92*

30.32**

27.95**
	3.60

2.46

5.08

5.20
	11.68**

3.99

22.98**

21.43**
	22.42**

20.29**

25.06**

29.96**
	0.79

0.83

0.76

1.21
	-5.93**

-3.41*

-5.96**

4.09

	A34x R1
R5
R8
R10
	10.38

8.94

12.15*

2.22
	2.85

1.49

2.60

0.38
	6.31

2.63

6.84

-3.16
	40.24**

13.38**

41.25**

25.65**
	62.63

1.24

73.43

3.75
	39.34**

2.31

40.46**

17.61**
	38.00**

14.50**

33.98**

28.52**
	6.22

2.50

11.43

11.99
	30.05**

8.22**

30.11**

25.54**
	25.57**

18.46**

26.68**

28.12**
	0.88

0.79

0.83

1.18
	-2.79

-4.10*

-4.05*

3.46*

	LSD 0.05

0.01
	0.245

0.326
	
	0.283

0.376
	1.200

1.596
	
	1.386

1.843
	32.189

42.812
	
	37.169

49.435
	1.131

1.505
	
	1.306

1.737


*and ** significant at 0.05 and 0.01 leveles of probability , respectively. 

Table (5): Cont.

	Crosses
	100-seed weight (g)
	Seed yield/fad (kg)
	Seed oil (%)
	Oil yield/fad (kg)
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	A3 x R1
R5
R8
R10
	64.18**

57.75**

56.93**

55.87**
	1.81

2.18

1.44

2.38
	21.14**

24.73**

12.47**

26.21**
	46.53**

39.59**

34.28**

41.56**
	1.90

2.15

1.25

2.18
	17.67**

17.88**

5.33

18.90**
	-9.25**

-6.16**

-8.20**

-4.35**
	-7.43

-30.37

-4.47

-3.14
	-10.36**

-6.36**

-9.87**

-5.66**
	32.61**

30.94**

22.65**

31.50**
	1.27

1.66

0.78

1.55
	5.52*

10.40**

-5.05

9.23**

	A10 x R1
R5
R8
R10
	59.35**

50.00**

39.27**

50.37**
	1.52

1.65

0.92

1.85
	14.62**

15.20**

-2.53

18.13**
	62.02**

48.55**

40.07**

61.77**
	2.68

2.86

1.53

3.50
	1.58

26.97**

11.06**

37.51**
	0.77

-1.42**

-4.09**

3.38**
	0.94

-0.77

-17.28

4.90
	-0.07

-3.24**

-4.32**

2.68**
	63.60**

46.89**

34.44**

67.32**
	2.85

3.09

1.33

3.97
	33.72**

27.54**

6.78*

43.05**

	A28 x R1
R5
R8
R10
	37.91**

30.85**

44.22**

25.63**
	0.99

1.04

1.05

0.97
	-0.40

0.99

1.59

-0.79
	42.99**

39.25**

42.19**

30.73**
	1.95

2.48

1.69

1.86
	17.19**

20.20**

13.73**

12.22**
	-4.46**

-3.68**

-5.88**

-6.34**
	-11.18

-2.56

-30.77

-24.32
	-4.86**

-5.06**

-6.07**

-6.59**
	45.17**

34.45**

33.74**

22.50**
	2.09

2.39

1.34

1.39
	19.34**

17.48**

6.82*

5.38

	A29 x R1
R5
R8
R10
	48.30**

42.74**

43.89**

31.44**
	1.33

1.56

1.09

1.29
	8.69**

12.01**

2.48

5.59
	27.32**

22.60**

32.00**

29.32**
	1.16

1.30

1.21

1.62
	3.06

4.43

4.33

9.55**
	-6.78**

-5.82**

-5.43**

-7.05**
	-42.18

-4.84

-12.64

-32.33
	-6.94**

-6.95**

-5.84**

-7.07**
	18.74**

15.73**

24.69**

20.20**
	0.80

0.97

0.92

1.12
	-3.76

-0.43

-1.75

1.85

	A33 x R1
R5
R8
R10
	52.12**

43.91**

44.31**

41.86**
	1.23

1.62

1.11

1.73
	11.64**

13.10**

2.91

14.14**
	34.96**

31.65**

38.20**

42.66**
	1.58

1.88

1.47

2.44
	9.76**

12.71**

9.73**

21.46**
	-7.35**

-7.53**

-5.48**

-2.64**
	-5.77

-3.53

-10.87

-2.76
	-8.36**

-9.48**

-5.96**

-3.56**
	25.37**

22.15**

30.79**

39.12**
	1.28

1.50

1.21

2.37
	2.83

6.47*

4.24

19.39**

	A34 x R1
R5
R8
R10
	42.86**

40.57**

41.38**

33.76**
	1.15

1.43

1.01

1.33
	4.08*

9.59**

0.41

6.73**
	38.32**

29.55**

39.87**

40.52**
	1.75

1.87

1.60

2.47
	13.43**

11.91**

11.95**

20.71**
	-4.90**

-8.99**

-7.21**

-1.04*
	-6.68

-5.07

-50.13

-1.73
	-5.60**

-10.59**

-7.35**

-1.62**
	31.74**

18.22**

29.82**

39.22**
	1.49

1.30

1.20

2.48
	8.66**

3.67

4.01

20.19**

	LSD 0.05

0.01
	0.141

0.188
	
	0.163

0.217
	59.865

79.620
	
	69.126

91.937
	0.400

0.532
	
	0.462

0.614
	23.353

31.060
	
	26.966

35.865


*and ** significant at 0.05 and 0.01 leveles of probability , respectively. 

4. Combining ability:

From the data presented in Table (3) , it could be concluded that the (2 gca/(2 sca ratio was lower than unity for all studied traits , indicating that non - additive gene effects were more important than additive ones in the inheritance of these traits 

 A. General Combining ability effects : 

 Estimates of the general combining ability effects ( GCA) for the testers and six ( A) lines for thirteen traits studied are presented in Table ( 7 ) The parent A29 considered as a good combiner for earliness (number of days to 50% and number of days to full flowering) in addition to the parent A33 considered the best combiner for number of days to first flowering and plant height. Also, the parental line A10 considered as the best combiner for number of days to physiological maturity, head diameter, Number of seeds/head, seed yield/plant, 100-seed weight, seed yield/fed, seed oil percent and oil yield/fed. The parental line A28 considered as the best combiner for stem diameter. These results are in agreement with those reported by Dagustu and Goksoy ( 2002 ) , Redday and latha ( 2005), Jan et al ( 2006 ) and Khan et al ( 2008a) 

B – Specific combining ability effects :

The data of specific combining ability effects ( Sij) of the top crosses for all traits are presented in Table (8) 

The cross (A3 x R8) had desirable negative significant) Sij (for number of days to first flowering, number of days to physiological maturity and plant height. The cross (A28 x R8) had desirable negative significant SCA for number of days to 50% flowering. The cross (A10 x R10) had desirable positive significant( Sij (for stem diameter, head diameter, Number of seeds/head, seed yield/plant, 100-seed weight, seed yield/fed, oil percent and oil yield/fed. These results are in good agreement with those obtained by Ravi et al. ( 2004 ) , Keya and Atgakisi. ( 2005) , farhatullah and khalil. ( 2006 ), khan et al ( 2008a), Abu-Mowafy.( 2010 ), and Mourad ( 2010 ). 

Table (6):Estimates of general combining ability effects for the studied traits

	Parents
	Number of days to first flowering
	Number of days to 50% flowering
	Number of days to 100% flowering
	Number of days to physio maturity
	Plant height (cm)
	Stem diameter (cm)
	Head diameter (cm)
	Number of seeds/head
	Seed yield/plant (g)
	100-seed weight

(g)
	Seed yield/fad (kg)
	Seed oil (%)
	Oil yield/fad (kg)

	Lines
	
	
	
	
	
	
	
	
	
	
	
	
	

	A3
	0.7083*
	0.7083*
	0.4861
	0.3333
	0.8038
	-0.0265
	-0.7265**
	16.5000*
	1.3392**
	0.3736**
	37.6579**
	-0.2301**
	8.2050

	A10
	0.2083
	0.2083
	0.4028
	-1.3333**
	2.0138*
	0.0585
	1.3918**
	33.2500**
	4.2025**
	0.3536**
	127.8888**
	1.8999**
	80.7483**

	A28
	0.7083*
	0.7083*
	0.9028**
	0.8333**
	2.8683**
	0.0910*
	0.4151
	-41.2500**
	-1.2750**
	-0.2989**
	-18.4238
	-0.0693
	-2.0367

	A29
	-0.6250*
	-0.6250*
	-0.6806*
	-0.5833*
	-0.8621
	-0.0665
	-0.1024
	-10.0833
	-2.8200**
	-0.1797**
	-92.5371**
	-0.5068**
	-47.5683**

	A33
	-0.7917**
	-0.5417
	-0.5972
	0.0833
	-3.2679**
	-0.0590
	-0.6999**
	10.5833
	-0.4958*
	-0.0431
	-20.1079
	-0.6701**
	-18.1483**

	A34
	-0.2083
	-0.4583
	-0.5139
	0.6667*
	-1.5538
	0.0026
	-0.2782
	-9.0000
	-0.9500**
	-0.2056**
	-34.4729**
	-0.4235**
	-21.2000**

	LSD 0.05

0.01
	0.58

0.78
	0.59

0.79
	0.62

0.82
	0.54

0.72
	1.96

2.60
	ـــــ

ـــــ
	0.49

0.65
	13.14

17.48
	0.46

0.61
	0.06

0.09
	24.44

32.50
	0.17

0.22
	9.53

12.68

	Testers
	
	
	
	
	
	
	
	
	
	
	
	
	

	R1
	0.4583
	0.7083**
	1.2639**
	-0.0556
	3.4782**
	0.0079
	-0.0851
	-0.8333
	-0.3175
	0.0336
	3.4851
	-0.1871**
	3.8831

	R5
	-0.0972
	-0.0694
	-0.2917
	0.1111
	-0.4829
	-0.0182
	-0.5368**
	2.7222
	0.3314
	0.1614**
	5.9557
	0.1446*
	3.3853

	R8
	0.0139
	-0.1250
	-0.2361
	-0.7778**
	1.6765*
	0.0790
	0.3460
	-6.4444
	-1.8347**
	-0.3136**
	-62.3321**
	-0.7682**
	-37.6436**

	R10
	-0.3750
	-0.5139*
	-0.7361**
	0.7222**
	-4.6718**
	-0.0688
	0.2760
	4.5556
	1.8200**
	0.1186**
	52.8913**
	0.8107**
	30.3753

	LSD 0.05

0.01
	ـ
-
	0.48

0.64
	0.50

0.67
	0.44

0.59
	1.60

2.12
	0.08

0.10
	0.40

0.53
	-

-
	0.38

0.50
	0.05

0.07
	19.96

26.54
	0.14

0.18
	7.78

10.35


*and ** significant at 0.05 and 0.01 leveles of probability , respectively. 

Table (8): Estimates of specific combining ability effects for the studied traits

	
	Number of days to first flowering
	Number of days to 50% flowering
	Number of days to 100% flowering
	Number of days to physio maturity
	Plant height (cm)
	Stem diameter (cm)
	Head diameter (cm)
	Number of seeds/head
	Seed yield/plant (g)
	100-seed weight 

(g)
	Seed yield/fad (kg)
	Seed oil (%)
	Oil yield/fad (kg)

	A3 x R1
R5
R8
R10
	1.6250**

-0.4861

-1.2638*

0.1250
	1.6250**

-0.9305

-0.8750

0.1805
	1.5694*

-0.8750

-0.9305

0.2361
	0.3889

0.2222

-1.5556**

0.9444
	2.9884

6.5762**

-8.8265**

-0.7382
	0.0071

0.0065

-0.1007

0.0871
	-1.1707*

1.7443**

0.3949

-0.9685
	-14.5000

34.6111*

-56.5556**

36.4444**
	1.2742**

0.6986

-1.5386**

-0.4342
	-0.0353

0.0069

-0.0947

0.1231
	26.6399

26.4759

-43.9429

-9.1729
	-0.8904**

0.6479**

-0.0759

0.3185
	-1.3539

24.4105*

-14.45

-8.5994

	A10 x R1
R5
R8
R10
	-0.5417

-0.6528

0.2361

0.9583
	-0.2083

-0.4305

-0.0416

0.6805
	0.3194

-1.1250

0.1527

0.6528
	0.0556

0.8889

-1.2222*

0.2778
	1.1985

-7.8404**

-3.1665

9.8085**
	-0.0679

-0.1051

-0.0590

0.2321*
	-0.0057

-0.4740

-1.0001*

1.4799**
	46.0833**

-80.1389**

7.0278

27.0278*
	1.9542**

-0.2647

-3.5186**

1.8292**
	0.1314*

0.0336

-0.3981**

0.2331**
	48.0274

-3.8965

-106.3421**

62.2113*
	0.6562**

-0.2021

-1.2260**

0.7718**
	24.7728*

-4.4828

-63.5339*

43.2439**

	A28 x R1
R5
R8
R10
	-0.3750

0.8472

-0.5972

0.1250
	-0.7083

1.4027*

-1.2083*

0.5138
	-1.1806

1.3750*

-1.0139

0.8194
	-3.1111**

0.7222

2.2778**

0.1111
	-3.3207

10.5671**

0.3510

-7.5974**
	-0.0604

0.0690

0.0418

-0.0504
	0.4176

0.4026

-0.1801

-0.6401
	-41.0833**

28.0278*

49.5278**

-36.4722**
	-1.7317**

1.9561**

1.9686**

-2.1933**
	-0.0694

-0.1306*

0.3744**

-0.1744**
	10.6882

39.8243

40.2821

-90.7946**
	0.4354*

0.9237**

0.1132

-1.4724**
	29.7544**

21.4256*

11.8344

-63.0144**

	A29 x R1
R5
R8
R10
	-0.7083

-0.8194

1.0694

0.4583
	-0.7083

-0.5972

1.1250

0.1805
	-0.5972

-0.0417

0.9028

-0.2639
	1.9722**

-0.5278

-1.6389**

0.1944
	-1.5924

-1.4646

6.6259**

-3.5690
	0.0637

-0.0435

0.1159

-0.1362
	0.7351

-0.6799

-0.0626

0.0074
	-8.2500

7.5278

22.0278

-21.3056
	-0.5400

-0.6222

1.5139**

-0.3517
	0.0381

0.0703

0.0886

-0.1969**
	-28.1785

-15.8690

51.3954*

-7.3479
	-0.0804

0.4812**

0.8607**

-1.2615**
	-17.3672

-0.4594

34.0594**

-16.2328

	A33 x R1
R5
R8
R10
	0.1250

0.3472

0.5694

-1.0416
	-0.1250

-0.0138

1.0416

-0.9028
	-0.3472

-0.1250

1.1527

-0.6806
	0.6389

-1.1944*

0.3611

0.1944
	3.7301

-2.1420

-4.5515*

2.9635
	0.0062

0.0624

0.0085

-0.0771
	-0.5507

-0.4890

0.5682

0.4715
	-36.9167**

30.5278

11.0278

-4.6389
	-0.9208

-0.5731

0.5864

0.9075
	0.0214

-0.0331

-0.0481

0.0597
	-42.5443

-13.4815

22.9596

33.0662
	-0.5637**

-0.5421**

0.6040**

0.5018**
	-29.6972**

-11.7894

18.5794

22.9072*

	A34 x R1
R5
R8
R10
	-0.1250

0.7639

-0.0139

-0.6250
	0.1250

0.5694

-0.0416

-0.6528
	0.2361

0.7917

-0.2639

-0.7639
	0.0556

-0.1111

1.7778**

-1.7222**
	-3.0040

-5.6962**

9.5676**

-0.8674
	0.0512

0.0107

-0.0065

-0.0554
	0.5743

-0.5040

0.2799

-0.3501
	54.6667**

-20.5556

-33.0556*

-1.0556
	-0.0358

-1.1947*

0.9881*

0.2425
	-0.0861

0.0528

0.0778

-0.0444
	-14.6326

-33.0532

35.6479

12.0380
	0.4429*

-1.3087**

-0.2760

1.1418**
	-6.1089

-29.1044**

13.5178

21.695*

	L.S.D. 0.05

0.01
	1.17

1.56
	1.18

1.57
	1.23

1.64
	1.09

1.44
	3.91

5.20
	ــــــ

ــــــ
	0.98

1.30
	26.28

34.96
	0.92

1.23
	0.17

0.17
	48.88

65.01
	0.34

0.45
	19.07

25.36


*and ** significant at 0.05 and 0.01 leveles of probability , respectively. 
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دراسة قوة الهجين والقدرة على التآلف فى هجن محصول عباد الشمس
السيد حامد الصعيدى1 – سامى عطية محمد عطية 2 – أمجد عبد الغفار الجمال1 – رامى محمد مرسى عوض2
1. قسم المحاصيل - كلية الزراعة بطنطا – جامعة طنطا – طنطا – مصر. 
2. قسم بحوث المحاصيل الزيتية – معهد بحوث المحاصيل الحقلية – مركز البحوث الزراعية – مصر.
أجريت هذه الدراسة بمزرعة محطة البحوث الزراعية بسخا خلال الموسمين الزراعيين الصيفيين 2009م ، 2010م وذلك بغرض دراسة قوة الهجين والقدرة على التألف لاستنباط هجن من محصول عباد الشمس تلاءم الزراعة بمنطقة شمال الدلتا وقد تم قياس صفات عدد الأيام لكل من بداية التزهير ، 50 ٪ تزهير ، تمام التزهير ، النضج الفسيولوجى ، ارتفاع النبات ( سم ) ، سمك الساق ( سم ) ، قطر القرص ( سم ) ، عدد البذور فى القرص ، محصول النبات الفردى ( جم) ، وزن الـ 100 بذرة ( جم ) ، محصول الفدان ( كجم ) ، النسبة المئوية للزيت ( ٪ ) ، محصول الزيت ( كجم ). استخدام فى هذه الدراسة ست سلالات عقيمة ذكريا سيتوبلاميا وهم ( A3 , A10 , A28 , A29 , A33 , A34 ) تم تهجينها بأربع سلالات معيدة للخصوبة وهم ( R1 , R5 , R 8 , R10 ) وانتجت 24 هجينا قميا بنظام التزاوج العاملى وكانت أهم النتائج المتحصل عليها كما يلى : 
أظهرت النتائج وجود تباين عالى المعنوية لكل من سلالات (A) وسلالات (RF)وكذلك سلالات (A) مع سلالات (RF) لمعظم الصفات المدروسة. كما أظهرت قيم قوة الهجين قيم سالبة وموجبة للصفات المدروسة بالنسبة لمتوسط الأبوين والأب الأفضل كما اتضح من نتائج القدرة العامة والخاصة على التآلف أن تداخل الفعل الجينى المضيف وغير المضيف هو المتحكم فى توريث هذه الصفات ، ولتحديد الفعل الجينى الغالب فى توريث هذه الصفات فإن النسبة بين تباين القدرة العامة على التآلف إلى تباين القدرة الخاصة على التآلف كانت أقل من الواحد ، وهذا يدل على أن الفعل الجينى غير المضيف هو الغالب فى توريث هذه الصفات. 

وعلى ذلك يمكن التوصية باستنباط الهجين (R10 × A33 ) كهجين مبكر فى التزهير وعالي في محصول البذرة والزيت ، كما يمكن التوصية باستنباط الهجن ( R10 × A10 ) ، ( R1 × A10 )

( R5 × A10 ) كهجن جديدة عالية فى محصول الفدان من البذور والزيت وتناسب الزراعة فى منطقة شمال الدلتا
ﮧ





ﮧ





ﮧ








* Foreign Agricultural Service/USDA, Official of Global Analysis (March, 2011)
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