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                                                  ABCTRACT  
 
This investigation has been done to obtain information on the genetic 

behavior of grain yield components in teosinte  × maize hybrid, in order to identify the 
desirable breeding program for the improvement of these traits. Four inbred lines of 
teosinte, L1, L2, L3 and L4 were crossed to three genotypes of maize, two inbred 
lines, Sd34 and Sd63, addition to a commercial (Sc, 30K8), at Serw Agricultural 
Research Station in 2007 growing season. The twelve crosses and their parents were 
evaluated during 2008 and 2009 seasons at Serw Agricultural Research Station.  
Results showed that significant differences among crosses for all studied traits. 
However, lines were significantly differed for 100-grains weight and grain yield per 
plot. While testers were varied significantly for green fodder yield per plot and grain 
yield per plot. On the other hand, the interaction between crosses × years interaction 
were highly significant for all studied traits except number of tillers per plant. In 
addition L   × T × years interactions was significant for all studied traits except crude 
protein. The parent of inbred line -1 had highest positive and significant GCA effect for 
TND, 100- grain weight and grain yield per plot and exhibited desirable GCA effect for 
number of tassling date (toward earliness), line-3 had positive and significant GCA 
effect for green fodder yield per plot and 100-grain weight. Thus, these inbred lines 
(L1 and L3) could be recommended for advanced stage of evaluation through the 
breeding program. 30k8 (T1) tester was good general combiner for 100-grain weight, 
crude protein and grain yield per plot while (T2 and T3) was good general combiner 
for green fodder yield per plot, and TDN. The highest SCA effects were observed in 
the top crosses L1 × T3 for TDN, number of tillers per plant, tassling date (toward 
earliness), crude protein and grain yield per plot. Estimation of general combining 
ability variance components (σ²GCA) was larger than the corresponding value of 
specific combining ability variance components (σ²SCA) for green fodder yield per 
plot, 100-grain weight and grain yield per plot indicating that additive was found to be 
more important than non-additive gene action for these traits. While, the σ²SCA was 
larger than σ²GCA for TDN, number of tillers per plant, plant height, tassling date and 
crude protein percentage, indicating that the non-additive genetic variance played the 
major role in the inheritance of these traits. Generally, all topcrosses were superior to 
their parents of teosinte for green fodder yield per plot, tassling date (toward 
earliness),  grain yield per plot, 100-grain weight, except (L2 × T2) and (L2 × T3), and 
crude protein except (L2 × T3). These top crosses for crude protein were L2  ×  T1, L3 
×T1 and L4  × T1.  However, in the case of grain yield per plot these topcrosses were 
L1   × T3, L1  × T2, L4  × T1, L1  × T2, L2  × T1 and L3  × T1. Therefore, these top crosses 
can be used for improvement in green fodder yield and grain yield which can be used 
in silage in dough stage. 
Keywords: Teosinte, Zea mexicana, maize, top crosses, line × tester, combining 

ability, gene action. 
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INTRODUCTION 

 
In Egypt as well as other countries great efforts has been directed 

towards the improvement of summer fodder crops. Teosinte  × maize hybrids 
could provide an answer to overcome the problem of shortage in production 
of summer fodder. The  importance of teosinte  × maize hybrids as a fodder 
crop can be judged from the fact that it has advantage of giving very high 
fodder yields, due to profuse tillaring capacity which is absent in fodder 
maize. Beside it can give three cuts against one cut obtained from fodder 
maize (Sakr, 2009). In addition, teosinte  × maize hybrids like maize can be 
safely feed on at any stage of growth ( Relwani, 1968). Teomaize crosses 
have been attempted in the past between teosinte and maize with partial 
success, but a concerned effort may produce a high yielding and a nutritious 
variety. In this respect, Chaugale and Chavan (1965) and Chaudhuri and 
Prasad (1969) reported the successful production of hybrids between maize 
and teosintes and considerable amount of heterosis was observed in most of 
the hybrids raised by them. On the other hand, Gill and Patil (1985) studied 
the forage production of maize, teosinte and their hybrids (maizente) and 
mentioned that teosinte entries proved to be significantly superior over 
maizente hybrids and maize for green fodder and dry matter production. 
During the last three decades, a great deal of information about  the hybrids 
between maize and teosinte has been given by several authors (Smith et al. 
1984, Abdel-Twab and Rashed 1985, Aulicino and Magoja 1991, Sohoo et al. 
1993, Alan and Sundberg 1994, Jode and James 1996 and jode et al.1996) 
but all the available information has contributed to the relationships among 
teosintes and between teosinte and maize in addition to the characterization 
of teosinte for agronomic traits. Barriere et al. (1984) studied of protein 
content and agronomic value in progenies from the cross maize  × teosinte 
and assessed that the topcross was high in fodder(silage) yield and protein 
yield/ha. Numerous researchers reported that the variance components of 
SCA for grain yield and other traits were larger than these due to GCA, 
indicating that the importance of non-additive gene action the inheritance of 
these traits; Mostafa et al.(1995), El-Shenawy et al. (2003),  Aly and Amer 
(2008) and Brakat and Osman (2008) for grain yield in maize. On contrary, 
IIchovska et al.(1995), in maize  ×  teosinte hybrids,  Abd El-Maksoud et al. 
(2001), in teosinte, Amer et al. (2003), and Aly and Mousa (2008) in maize, 
reported that the additive genetic variance played an important role in the 
inheritance of plant height, grain yield and other traits.  

Recently, Sakr  (2009) and sakr et al. (2009)  presented information 
about the nature of gene action for green fodder yield  in teosinte  × maize 
hybrids, virtually no data exist on the nature of gene action for grain yield 
components and crude protein percentage. 

Therefore, this investigation aims to contribute to our knowledge by 
gather information on the genetic behavior of grain yield components in 
addition to crude protein percentage. Then, the desirable breeding program 
for improvement of these traits could be determined. 
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MATERIALS AND METHODS 
 
Four teosintes inbred lines derived through selection from 

segregating generations of four crosses (Local teosinte with Central plateau 
race, Local  teosinte with Balsas race, central plateau race with Balsas race 
Central plateau race with guatemale  race ). These lines were crossed with 
three entries of maize i.e. inbred line 34(T2) and inbred line 63(T3) from 
national maize research program, Field Crop Research Ins, Agricultural 
Research Center and single cross 30k8(commercial), (T1). These crosses 
were made at Serw Agricultural Research Station during 2007 growing 
season. The produced from crosses and their parental lines were evaluated 
at Serw Agricultural Research Station in two years 2008 and 2009. The 
experiment was arranged in a randomized complete block design with three 
replications,  plot size was one row, 4 m long and 80 cm a part. Seeds were 
planted in hills (in case of maize entries seeds were planted in two plots for 
each replicate one was cut to estimate green fodder yield / plot and ( TDN) 
and the other was left to estimate grain yield and it's components). Evenly, 
spaced at 25 cm along the row at the rate of three kernels per hill. Seeds 
were thinned to one plant per hill after 21 days from planting. All agronomic 
field practices were applied as recommended. Data were recorded on 10 
plants chosen at random from each plot in the first cut at two seasons for 
green fodder yield per plot and total digestible nutrients (TDN) were 
calculated by, TDN = 50.41 + 1.04 CP (%) - 0.07 CF(%), according to 
Wheeler and Mochrie (1981), where CP% are crude protein percentage 
which was calculated by multiplying the total nitrogen by a factor of 5.75, 
where the total nitrogen was determined by Micro-Keldahl method 
(A.O.A.C.1990). While (CF %) are crude fiber percentage, which were 
determined according to (A.O.A.C.1990).  After the first cut all entries left to 
seed production stages. Data were recorded on number of tillers per plant 
(NT/p), plant height (Ph), number of days from planting to 50% tassel ( 50% 
tassling), 100-grain weight in gm, crude protein percentage (CP% )and grain 
yield per plot. Statistical analysis were performed for each year then 
combined over the two years according  to Steel and Torrie (1980). The 
combining ability analysis was done using the line×tester procedure as 
suggested by Kempthorne (1957). Combined analysis among the two years 
was done on the based of homogeneity test.  

 

RESULTS AND DISCUSSION 
 
Analyses of variance were made separately for each year and the 

data combined over two years for all studied traits. The obtained results are 
presented in Table 1. Combined analysis for variance revealed significant 
differences among crosses and for all studied traits. In addition, lines (L) 
mean squares were significant for 100-grain weight and grain yield per plot, 
while testers (T) mean squares were significant for green fodder yield per plot 
and grain yield per plot. These results indicated that both inbred lines and 
testers were significantly different from one each to another in top crosses. 
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Significant line   ×  tester interaction suggests that inbred lines may have 
different combining ability patterns and performed differently in crosses 
depending on type of tester used. Similar results were reported by Sakr 
(2009), Sakr et al. (2009) in teosinte  ×  maize hybrids, Abd El- Maksoud et al. 
(2001), in teosinte, and Aly and Amer (2008) in maize.On the other hand, the 
interactions between crosses   ×  years were highly significant for all studied 
traits except number of tillers per plant. In addition, L   × T   ×  years 
interactions mean squares were significant for all studied traits except crude 
protein (CP %). While, tester  × years interaction mean squares were 
significant for number of tillers per plant and crude protein (CP %). Similar 
results were recorded by Sakr et al. (2009) in teosinte   ×  maize hybrids, Abd 
El-Maksoud et al. (2001) in teosinte, Barakat and Osman (2008) in maize. 

 
Table 1: The results of the analysis of variance for all studied traits for 

the two years and over both years. 
   GFY 

plot
-1

 
TDN % NT/P Ph  m 50% 

Tussling 
100Gw 
in gm 

C.P.% Gy 
plot

-1
 

Replication 
2 

Y1 0.005 0.5 0.07 0.04 2.73 0.11 0.16 0.03 

Y2 0.07 0.26 0.09 0.08 2.95 0.05 0.07 0.001 

Crosses(C) 
11 

Y1 13.09
**
 6.74

**
 0.95

**
 0.52

**
 254.5

** 
6.5

**
 2.94

**
 2.38

**
 

Y2 11.93
** 

12.5
**
 1.06

**
 0.12

**
 95.33

**
 8.71

**
 1.33

**
 3.1

**
 

Lines(L) 
3 

Y1 15.74 6.20 1.47 1.05 392.41 17.16
*
 0.26 5.46

**
 

Y2 11.45 16.73 0.34 0.12 26.65 19.45
*
 0.14 8.31

**
 

Testers(T) 
2 

Y1 37.2
*
 3.63 0.4 0.10 186.4 4.31 9.5 3.27

*
 

Y2 33.4
*
 8.07 1.44 0.19 246.54 9.54 3.93 2.35 

LXT 
6 

Y1 3.74
**
 8.05

**
 0.88

*
 0.39

**
 208.32

**
 1.9

**
 2.1

**
 0.54

**
 

Y2 5.03
**
 11.74

**
 1.29

**
 0.09 79.3

**
 3.07

**
 1.07

**
 0.74

** 

Error 
22 

Y1 0.11 0.21 0.27 0.01 5.63 0.2 0.16 0.03 

Y2 0.16 0.42 0.24 0.06 3.04 0.08 0.04 0.03 

  Combined Analysis 

Location(Loc) 1 0.002 8.92
** 

0.836 0.104 46.77
**
 0.03 0.39 0.33

**
 

Reps/loc 4 0.04 0.32 0.078 0.66 2.820 0.08 0.116 0.01 

Crosses (C) 11 24.3
**
 17.8

**
 1.38

**
 0.264

**
 249.72

**
 14.15

** 
3.935

**
 5.22

**
 

Lines (L) 3 25.9 
19.73 

1.00 0.232 306.82 35.21
*
 0.082 13.5

**
 

Testers(T) 2 70.19
*
 11.26 0.17 0.27 425.68 12.12 12.44 5.47

*
 

Lines×Testers 6 8.19
**
 19.02 1.97

**
 0.277

**
 162.52

**
 4.3

**
 3.02

**
 1.00

**
 

C x Loc. 11 0.73
**
 1.45

**
 0.634 0.371

**
 100.2

** 
1.06

**
 0.34

**
 0.256

**
 

Line × Loc. 3 1.28 3.44 0.80 0.94 112.37 1.40 0.32 0.28 

Testers x Loc 2 0.39 0.45 1.66
*
 0.016 7.13 1.73 0.95

*
 0.15 

LXT × Loc. 6 0.57
**
 0.78

*
 0.21

*
 0.204

**
 125.09

**
 0.67

**
 0.15 0.28

**
 

Pooled error 44 0.14 0.32 0.254 0.037 4.34 0.141 0.101 0.03 
*, ** significant at 0.05 and 0.01 levels of probability, respectively. 
 

The performances of the studied genotypes appeared to be varied 
from year to another with respect to their means for most of studied traits. 
Therefore, the means which combined over both years would be more 
suitable to represent the data. The seven parental lines means from the 
combined data over both years were determined and the obtained results are 
presented in Table 2. In addition, mean performances of the crosses for all 
studied traits from the combined data over both years were determined and 
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the obtained results are presented in Table 3. The means showed that 
although, there was no specific parents of teosinte exhibited highest mean 
with respect to most of studied traits, the line-1 was the best in TDN,  tassling 
date (toward earliness), crude protein and grain yield, while the line-4 was the 
best green fodder yield per plot, number of tillers per plant and plant height. 
These results are in agreement with those of Aulicino and Magoja (1991), 
and Abd El-Maksoud et al. (2001). The tester-30K8 was the best testers in 
green fodder yield, tassling date (toward earliness), 100-grains weight and 
grain yield. The comparison of parental lines with their topcrosses, the results 
revealed that all topcrosses were superior to their parents of teosinte for 
green fodder yield per plot, tassling date (toward earliness), grain yield per 
plot, 100-grain weight except (L2  ×  T2 ) and (L2  ×  T3), and crude protein 
except (L2  ×  T3) . On the other hand, the most of topcrosses were superior 
to their parents of maize for green fodder yield per plot, number of tillers per 
plant, plant height, crude protein and grain yield per plot..  
 

Table 2: Mean performances of the parents of teosinte and maize for all 
studied traits from the Combined datas.  

 GFY   
plot

-1
 

TDN NT/Plot ph 
Days  
50% 

Weight  
100g 

CP Gy plot
-1

 

Line-1 1.07 64.55 4.97 3.3 177.00 7.27 8.37 2.33 

Line-2 0.76 62.33 6.92 2.9 182.33 5.39 7.95 1.38 

Line-3 0.95 64.33 6.5 2.68 177.33 7.53 8.18 1.12 

Line-4 1.2 64.01 8.67 3.72 187.83 7.06 7.94 1.85 

T1 0.90 65.6 1.00 2.44 57.5 28.02 9.72 3.11 

T2 0.73 65.7 1.00 1.42 67.33 14.83 8.12 1.71 

T3 0.68 64.71 1.00 1.2 72.83 14.17 8.11 1.56 

LSD 
0.14 0.65 1.05 0.24 2.38 1.28 0.44 0.13 

0.19 0.88 1.42 0.32 3.23 1.73 0.60 0.17 

 
Table 3: Mean performances of the topcrosses for all studied traits 

(combined over the two years).                                                                                                                                                                                                                 

 
GFY   
plot

-1
 

TDN % NT/P Ph (m) 
Tusseling 

50% 
100 

G.W(gm) 
CP % 

Gy plot
-

1
 

L1xT1 2.37 61.19 3.15 3.21 105.22 9.86 8.61 5.062 

L1xT2 4.02 65.79 2.54 2.64 94.11 12.12 8.45 3.64 

L1xT3 5.29 66.02 3.88 3.07 90.4 9.52 9.59 5.16 

L2xT1 1.34 61.58 3.28 3.22 99.17 8.85 10.32 3.25 

L2xT2 3.23 62.24 3.57 3.04 105.91 7.35 8.3 2.52 

L2xT3 1.93 63.79 2.53 2.96 108.12 7.17 8.22 2.64 

L3xT1 1.62 61.92 2.94 3.67 111.48 10.6 10.23 3.13 

L3xT2 7.03 62.56 3.88 3.28 104.41 11.53 8.53 2.80 

L3xT3 6.58 62.62 3.49 3.5 102.55 9.97 8.45 2.82 

L4xT1 1.82 63.38 2.99 3.14 110.33 9.43 10.02 3.76 

L4xT2 4.23 62.24 2.99 3.49 98.77 8.92 8.43 2.42 

L4xT3 5.61 60.30 2.6 3.42 100.61 7.74 8.5 2.69 

LSD 
0.620 0.93 0.83 0.26 3.43 0.59 0.520 0.28 

0.830 1.24 1.1 0.35 4.60 0.80 0.70 0.37 
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             These topcrosses for crude protein were L2  ×  T1, L3  × T1 and L4 
×T1with values of 10.32, 10.22 and 10.02 respectively. However, in the case 
of grain yield per plot these topcrosses were L1   × T3, L1  × T2, L4  × T1, L1 
×T2, L2  × T1 and L3  × T1 with values of 5.16, 5.06, 3.76, 3.76, 3.64, 3.25 and 
3.13 Kg/Plot respectively Therefore, these topcrosses can be used for 
improvement in green fodder yield and grain yield which can be used in 
silage in dough stage. These results are in agreement with Barriere, et al. 
(1984). In addition it could be recommended these hybrids which required 
almost the same period to flower as that of its early male parent. Early 
flowering is of great importance and is very highly appreciated by the growers 
as it enables them to take a second crop on the same land and per fadden 
productions increased to a very great extent. The same results assisted by 
Chaugale and Chavan (1965).  

General combining ability (GCA) effects for the parental inbred lines 
and the three testers were estimated for each year and from the data 
combined over the two years.  The obtained results are presented in Tables 4 
and 5, respectively. Results indicated that the inbred line L-1 had the highest 
positive and significant GCA effect for TDN, 100-grain weight and grain yield 
per plot and exhibited desirable GCA effect for tassling date (toward 
earliness). Inbred line L-3 had positive and significant GCA effect for green 
fodder yield per plot, and 100- grain weight. Generally, these inbred lines (L-1 
and L-3) could be recommended for advanced stage of evaluation through 
the breeding program. Results showed that the favorable GCA effects were 
recorded when T1 was used for 100-grain weight, crude protein and grain 
yield per plot, while T2 and T3 for green fodder yield per plot and TDN. These 
results are in agreement with those by IIchovska et al. (1995) in maize x 
teainte hybrids, Abd EL-Maksoud et al.  (2001) in teosinte and Aly and Mousa 
(2008) in maize. 

Estimates of specific combining ability effects (SCA) for 12 
topcrosses for green fodder yield per plot, TDN, number of tillers per plant, 
plant height, tassling date, 100-grain weight, crude protein and grain yield per 
plot in two years are presented in Table 6. In addition, the results from the 
combined data over both years for all studied traits are presented in Table 7. 
The results showed that the best SCA effects were obtained in the topcross 
L1  × T3 for TDN, number of tillers per plant, tassling date (toward earliness), 
crude protein and grain yield per plot. Similar results obtained Abd EL- 
Maksoud et al. (2001) in teosinte, Barakat and Osman (2008) in maize. 

Estimates of genetic variance components for all studied traits over 
the two years and their interaction with years are illustrated in Table 8. 
Results revealed that estimates of σ²GCA for lines were higher in magnitude 
than those of σ²GCA for tester for TDN, number of tillers per plant 100-grain 
weight and grain yield per plot, indicating that most of the total σ²GCA 
variances were due to the inbred lines and the contribution of lines were 
higher than the contribution of the testers for these traits. General combining 
ability variance components (σ²GCA) was larger than that of specific 
combining ability (σ²SCA) for green fodder yield per plot, 100-grain weight 
and grain yield per plot, indicating that additive was more important than non-
additive gene action for these traits.  
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Table  5: General combining ability (GCA) effects for the four inbred 
lines of teosinte and the three testers for all studied traits 
combined analysis over both years.                                                                                                                                                                                             

 GFY   
plot

-1
 

TDN % NT/P 
Ph 
(m) 

Tusseling 
50%  

100G.W 
(gm) 

CP % 
Gy  

plot
-1

 

Line-1 0.14 1.52
**
 0.04 -0.14 -5.8

**
 1enral.07

**
 -0.06 1.29

**
 

Line-2 -1.59** -0.24 -0.03 -0.033 0.25 -1.6
**
 -0.03 -0.52

**
 

Line-3 1.32
**
 -0.44

*
 0.28 0.13

*
 3.78

**
 1.26

**
 0.09 -0.41

**
 

Line-4 0.13 -0.84
**
 -0.29 0.043 1.77

*
 -0.73

**
 0.00 -0.36

**
 

T-1 -1.97
**
 -0.79

**
 -0.06 0.08 4.85

**
 0.25

*
 0.81

**
 0.47

**
 

T-2 0.87
**
 0.4

*
 0.09 -0.12

*
 -2.23

**
 0.55

**
 -0.53

**
 -0.47

**
 

T-3 1.10
**
 0.39

*
 -0.03 0.04 -2.62

**
 -0.80

**
 -0.28

**
 0.00 

0.05

0.01LSD  0.252 0.38 0.34 0.129 1.4 0.253 0.214 0.117 

0.337 0.51 0.45 0.173 1.87 0.337 0.286 0.156 
0.05

0.01LSD  
0.22 0.33 0.30 0.11 1.215 0.22 0.185 0.101 

0.29 0.44 0.40 0.15 1.62 0.30 0.25 0.135 
*, ** significant at 0.05 and 0.01 levels of probability, respectively. 

 
While the σ²SCA was larger than σ²GCA for TDN, number of tillers 

per plant, plant height, tassling date and crude protein percentage indicating 
that the non-additive genetic variance played the major role e in the 
inheritance of these traits. These results are in agreement with IIchovska et 
al, 1995 in maize   ×  teosinte hybrids, Abd El-Maksoud et al.(2001) in teosinte. 
Moreover, results indicating that variances interactions of σ²GCA l  ×  years 
was higher than σ²GCA t  ×  years for green fodder yield per plot, TDN, plant 
height, tassling date and grain yield per plot, indicating the σ²GCA for lines 
was affected more by environment than by testers for these traits. Combined 
data revealed that the variance of  σ²GCA  ×  years interaction was either 
smaller or negligible than the variance of  σ²SCA   × years interaction for 
green fodder yield per plot, TDN, tassling date, 100-grains weight and grain 
yield per plot. These results indicated that non-additive type of gene action 
was more affected by environment conditions than additive effects. 
Therefore, from the previous results it could be recommend recurrent 
selection program for improvement fodder and grain yield with respect to 
these genotypes.      
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الحبتط  طبعتا ال تعا  حا تا بيعت  الععتا الني تي ل تع  القدرة علي الائتلاف  ط 
 الكشتتتتتتا  ل تتتتتتفلا  التتتتتت رة الريا تتتتتت × الأختتتتتترخ با تتتتتتلاخدال لاحليتتتتتتا ال تتتتتتفل  

 (Zea mexicana L.) 
 ازى م ى محمد فلاحي غ ط  ح ال الدين عثمان  قر 

 بر امج بحطث العل  –معهد بحطث المحا يا الحقلي   –مركز البحطث الزراعي  
 

الحبوو  فوي ه ول الوذرر الريانوة  حاصليهدف هذا البحث إلي معرفة السلوك الوراثي لبعض مكونات  
مول  الشامية ومل ثمة تحديد برنامج التربية المناس  لتحسويل هوذا الصو ات . توت الته ويل بويل سربعوة سو  ت× 

 لقست بحووث الوذرر الشوامية وه ويمل   54,  43س لتال الالذرر الريانة وث ث تراكي  مل الذرر الشامية منها 
توت تييويت اابوا  ) سوبعة  بوا  (    كما,  7006) ت اري ( في محطة بحوث السرو موست صي ي  30k8فردي 
 34الأولوي بعود  الحشوةتوت سذوذ   7008و7007محطوة للوي مودار موسومي ن و  ال ه يل في 27مية ياله ل ال

ثوت تركوت  ه الكليوهموضوالمهيوة ائذعناصور ال وكوذلك صو ة ال (ك ت / قطعة)صل العلف الأذضر يوت وقدرت حا
 ات الكشواف للصو× باستذدات تصميت الس لة كل التراكي  لإنتاج البذرر وتت التحليل الوراثي لليدرر للي التآلف 
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طووول  ،ات للنبووات لوودد الذل وو الكليووه، هموهضووالميووة ائذ ال عناصوورال ةقيموو ، محصووول العلووف الأذضوور :التاليووة
  نسووبة البووروتيل الذووات فووي الحبووو  ، وزل مائووة حبووه ، % نووورات مووذكرر40لوودد الأيووات حتوو   هووور  ،النبووات

 .صل الحبو  لليطعةاحو
 -طقد أظهر  ال لاائج ما يلي :

وا × س  ت مية وكذلك ت الل اليو ود اذت فات معنوية بيل اله ل ال - الكشافات لكل الصو ات المدروسوة وسيض 
صول الحبوو  وكوذلك اذت فوات معنويوة حبوة وصو ة حا 200للسو  ت بصو ة وزل معنويوة  اذت فاتو ود 

 صل الحبو  .اصل العلف الأذضر وحاكشافات لص ة حلل
دا صو ة لودد الذل وات ال هناك اذت فات معنوية لت الل اله ول موا السونيل لكول الصو ات المدروسوة مالوك كما   -

السنيل لكل الص ات مالدا ص ة نسبة البوروتيل الذوات للحبوو  × الكشافات × للنبات وكذلك ت الل الس  ت 
. 
 – TDNصو ات ل L–1ت ف هوي السو لة ئوكانت سفضل الس  ت التي تمتلوك قودرر لاموة ومرةوبوة للوي الإ -

 كموا  ،فيوة سوالبة ومعنويوة ومرةوبوة ت وار التبكيورصل الحبوو  كموا س هورت قودرر إئت حا –وزل المائة حبة 
صول العلوف الأذضور ووزل اصو ة حلت ف ئوسنها تمتلك قدرر لاموة ومرةوبوة للوي الإ L-3س هرت الس لة 

 المائة حبة .
نسوبة  ، وزل المائة حبوة اتص لر تآلف لامة سحسل قدر هرس  T1 (30k8)ل الكشاف س ال  النتائج تشيركما  -

سحسول كشوافات ذات قودرر توآلف لاموة كانا   T3, T2كشاف لصل الحبو  بينما ااح ،للحبو  البروتيل الذات
 .الكليه هموضالمهية ائال ذ صراعنقيمة ال وصل العلف الأذضر حا اتلص 

لوودد  ات قيمووة العناصوور ال ذائيووة المهضووومه الكليووه،لصوو  T3×L1سحسوول قوودرر تووآلف ذاصووة كانووت لله وويل  -
ل اصووح –نسووبة البووروتيل الذووات  للحبووو    ،(التبكيوور اورر المووذكرر ) فووي ات وواتوواريظ  هووور النوو –الذل ووات 
 الحبو  .

 ، طوول النبوات ، سشارت النتائج إلي سهمية ال عل ال يني ال يور مضويف فوي وراثوة صو ات لودد الذل وات للنبوات -
لعو  الودور الأكبور نسوبة البوروتيل الذوات بينموا كوال ال عول ال ينوي المضويف يو  تاريظ تزهير النوورر الموذكرر

صول الحبوو  كموا سل ال عول اح، وزل المائوة حبوة وصول العلوف الأذضوراالأكثر سهمية في وراثوة صو ات حو
صول العلوف اسكثور تويثير وت وال   بوالمواقا مول ال عول ال ينوي المضويف لصو ات ح كوال ال يني ال يور مضويف

 ووزل المائووة حبووة  ، النووورر المووذكررتوواريظ  هووور  ،  و قيمووة العناصوور ال ذائيووة المهضووومه الكليووهالأذضوور
 صل الحبو  .حا

صوول العلووف ايوسوونتي ( لصوو ات حتللووي  بائهووا موول الووذرر الريانووة ) ال اليميووةاله وول  ت ووو  سوضووحت النتووائج -
 T2×L2وزل المائوووة حبووة مالووودا اله ووويل و  ر (يووكبتووواريظ  هووور النوووورر المووذكرر ) ات ووواا الت ، الأذضوور
 وكذلك محصول الحبو  . T3×L2لبروتيل مالدا اله يل وكذلك نسبة ا T3×L2واله يل 

طوول  ، لدد الذل ات ، صل العلف  الأذضراللي اابا  مل الذرر الشامية لص ات ح اليميةكذلك ت و  اله ل  -
 ,L3×T1) صل الحبو  لله لاوكذلك ح  (L4×T1, L3×T1, L2×T1) له للنسبة البروتيل  ، النبات

L2×T1, L1×T2, L4×T1, L1×T2, L1×T3)  بطرييووة  اليميووةل لووذا يمكوول اسووتذدات هووذا اله وو
يووت ثوت نتورك هوذا اله ول  سوتعادا نموهوا  34مزدو ة ال رض وهي إلطا  للف سذضر كحشوة سولوي بعود 

وهي  افة حيث سنهوا لاليوة البوروتيل الذوات سو اسوتذدامها كسوي ج فوي الطوور  هاالبذرر إما للت ذية للي جوانتا
   . يني للحبو عال

 

 ات بتحكيت البحثق
 نامع  الم  طرة –كلي  الزراع   ممدطح محمد عبد المق طد أ.د /

 نامع  عين شمس  –الزراع  كلي   لاطكا يط س رزقأ.د / 
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  Table 4: General combining ability (GCA) effects for the four inbred lines of teosinte and three testers for all 
studied traits at the two years.             

 GFY   plot
-1

 TDN NT/P Ph (m) Tusseling 50% 100G.W(gm) CP % Gy plot
-1

 

 Y1 Y2 Y1 Y2 Y1 Y2 Y1 Y2 Y1 Y2 Y1 Y2 Y1 Y2 Y1 Y2 

Line-1 0.24
*
 0.03 1.15

**
 1.9

**
 -0.02 0.10 -0.39

**
 0.11 -9.47

**
 -2.12

**
 1.3

**
 0.86

**
 -0.25 0.12 1.15

**
 1.43

**
 

Line-2 -1.61
**
 -1.57

**
 -0.02 -0.46

*
 -0.24 0.18 -0.15

**
 0.08 0.84 -0.35 -1.72

**
 -1.48

** 
0.06 -0.12 -0.51

**
 -0.53

**
 

Line-3 1.59
**
 1.05

**
 -0.80

**
 -0.09 0.57

**
 -0.01 0.39

**
 -0.13 5.55

**
 2.01

**
 0.95

**
 1.62

**
 0.08 0.1 -0.24

**
 -0.57

**
 

Line-4 -0.22
* 

0.49
** 

-0.33
*
 -1.35

*
 -0.31 -0.27 0.15

** 
-0.06 3.08

** 
0.46 -0.49

**
 -0.98

** 
0.11 -0.1 -0.4

**
 -0.33

**
 

T-1 -2.03
**
 -1.91

**
 -0.63

**
 -0.95

**
 0.11 -0.24 0.05 0.11 4.5

**
 5.22

**
 -0.04 0.55

**
 1.02

**
 0.61

**
 0.47

**
 0.47

**
 

T-2 1.02
**
 0.72

**
 0.35

*
 0.45

*
 -0.21 0.4

**
 -0.11

**
 -0.13 -1.6

*
 -2.86

**
 0.62

**
 0.48

**
 -0.54

**
 -0.52

**
 -0.56

**
 -0.4

**
 

T-3 1.010
**
 1.18

**
 0.28

*
 0.5

*
 0.10 -0.16 0.06

*
 0.03 -2.9

**
 -2.36

**
 -0.58

**
 -1.03

**
 -0.48

**
 -0.09 0.08 -0.07 

0.05

0.01LSD
 

0.22 0.27 0.31 0.45 0.36 0.34 0.07 0.17 1.16 1.2 0.3 0.19 0.27 0.13 0.12 0.12 

0.3 0.37 0.43 0.61 0.49 0.46 0.09 0.23 2.23 1.6 0.42 0.26 0.37 0.18 0.16 0.16 

0.05

0.01LSD
 

0.19 0.23 0.27 0.38 0.31 0.29 0.06 0.14 1.4 1.04 0.26 0.16 0.23 0.12 0.1 0.1 

0.27 0.32 0.37 0.52 0.42 0.39 0.08 0.19 1.9 1.4 0.36 0.23 0.32 0.16 0.14 0.14 

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

 
   



Sakr, H.O. and Mona M.F. Ghazy 

 - 2 - 

 Table 6: Specific combining ability (SCA) effects for the 12 top crosses for the two years for all studied traits. 
  GFY   plot

-1
 TDN % NT/P Ph (m) Tusseling50% 100GW(gm) CP % Gy plot

-1
 

  T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 

Li
ne

-1
 Y1 0.18 -0.34 0.16 -2.08

**
 0.57

**
 1.51

**
 0.06 -0.6 0.54 0.37

**
 -0.37

**
 0.00 -0.42 1.91 -1.49 -0.72

**
 0.83

**
 -0.11 -1.26

**
 0.10 1.16

**
 0.09 -0.6

**
 0.51

**
 

Y2 0.71
**
 -1.15

**
 0.44 -2.62

**
 1.53

**
 1.08

**
 -0.02 0.88

**
 0.9

**
 0.05 -0.15 0.10 7.99

**
 -2.36

*
 -5.63

**
 -1.07

**
 1.33

**
 -0.26 -0.97

**
 0.2 0.77

**
 -0.16 -0.41

**
 0.57

**
 

Li
ne

-2
 Y1 1.08

**
 0.03 -1.11

**
 -0.42 -0.41 0.84

**
 0.19 0.22 -0.41 0.00 0.11 -0.11 -12.62

**
 3.46

*
 9.16

**
 0.68* -0.67

*
 -0.01 0.7

**
 -0.13 -0.57

*
 0.08 0.3

**
 -0.37

** 

Y2 1.2
**
 0.35 -1.55

**
 0.04 -1.02

*
 0.98

*
 0.24 0.49 -0.73

*
 -0.03 0.26 -0.23 -4.00

**
 2.25

*
 1.75 0.85

**
 -1.39

**
 0.54

**
 0.41

**
 -0.09 -0.32

**
 -0.13 0.09 0.04 

Li
ne

-3
 Y1 -1.5

**
 1.17

**
 0.32 0.62

*
 -0.26 -0.36 -0.63

*
 0.47 0.16 0.18

**
 -0.01 -0.17

**
 3.58

*
 -1.4 -2.18 -0.72

**
 0.30 0.42 0.46 -0.04 -0.42 -0.21 0.38 -0.17 

Y2 -1.48
**
 0.99

**
 0.49

*
 0.06 -0.15 0.09 -0.24 0.23 0.01 -0.05 -0.06 0.11 -2.62

*
 2.4

*
 0.22 0.01 0.26 -0.27 0.22 0.02 -0.24

*
 -0.32

**
 0.35

**
 -0.03 

Li
ne

-4
 Y1 0.23 -0.86

**
 0.63

 **ا
1.89

**
 0.10 -1.99

**
 0.37 -0.09 -0.29 -0.54

**
 0.27

**
 0.27

**
 9.47

**
 -3.98

**
 -5.49

**
 0.76

**
 -0.45 -0.31 0.10 0.07 -0.17 0.04 -0.08 0.04 

Y2 -0.43 -0.19 0.62
*
 2.51

**
 -0.36 -2.15

**
 0.02 0.16 -0.18 0.03 -0.04 0.01 -1.38 -2.28

*
 3.66

**
 0.2 -0.2 0.00 0.34 -0.12 -0.22 0.61

**
 -0.03 -0.58

** 
LS

D
 

0.05

0.11Y

 
0.39 0.54 0.62 0.12 2.83 0.53 0.47 0.21 

0.05

0.12Y

 
0.54 0.74 0.84 0.16 3.86 0.72 0.65 0.28 

LS
D

 

0.05

0.11Y

 
0.47 0.77 0.58 0.29 2.08 0.33 0.23 0.21 

0.05

0.12Y

 
0.65 1.05 0.79 0.40 2.83 0.46 0.32 0.28 

   *, ** significant at 0.05 and 0.01 levels of probability, respectively. 
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Table 7: Specific combining ability effects for the 12 top crosses for all studied traits as  combined analysis over 
both years.                                                                                                                                             

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

 
  

 GFY   plot
-1
 TDN % NT/P Ph (m) Tusseling50% 100G.W(gm) CP % Gy plot

-1
 

 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3 

Line-1 0.44
*
 -0.74

**
 0.30 -2.35

**
 1.05

**
 1.3

**
 0.02 -0.73

*
 0.71 0.20 -0.26

*
 0.05 3.78

**
 -0.22 -3.56

**
 -0.9

**
 1.08

**
 -0.18 -1.11

**
 0.15 0.96

**
 -0.03 -0.5

**
 0.53

**
 

Line-2 1.14
**
 0.19 -1.33

**
 -0.18 -0.72

*
 0.9

**
 0.22 0.35 -0.57 -0.02 0.18 -0.16 -8.31

**
 2.86 5.45

**
 0.76

**
 -1.02

**
 0.26 0.55

**
 -0.11 -0.44

*
 -0.02 0.19 -0.17 

Line-3 -1.48
** 
1.08

**
 0.40 0.34 -0.21 -0.13 -0.43 0.35 0.08 0.06 -0.03 -0.03 0.47 0.5 -0.97 -0.35 0.28 0.07 0.34 -0.01 -0.33 -0.26

*
 0.36

**
 -0.1 

Line-4 -0.10 -0.52
*
 0.62

**
 2.19

**
 -0.12 -2.07

**
 0.20 0.03 -0.23 -0.25

*
 0.11 0.14 4.04

**
 -3.13

*
 -0.91 0.48

*
 -0.33 -0.15 0.22 -0.02 -0.2 0.32

**
 -0.05 -0.27

**
 

0.05

0.01LSD
 

0.43 0.65 0.58 0.22 2.42 0.43 0.37 0.2 

0.58 0.88 0.78 0.29 3.24 0.58 0.49 0.27 



Sakr, H.O. and Mona M.F. Ghazy 

 - 4 - 

  Table 8: Estimate of  genetic variance components for grain yield and other traits at two and over years and 
their interaction with years 

 
Gfy 

plot
-1
 

TDN% NT/p Ph. (m) 
Tussling 

50% 
100 

G.W(gm) 
c.p % Gy plot

-1
 

Year I 

σ²
 
l
 
= GCA of lines 1.33 - 0.2 @ 0.06 0.07 20.45 1.69 -0.2 @ 0.21 

σ²T = GCA of testers (T) 2.78 -0.37 @ -0.04 @ -0.02 @ -3.32 @ 0.2 0.62 0.23 

σ² l× T = σ²SCA L×T 1.21 2.6 0.2 0.13 67.56 0.57 0.65 0.17 

Year II 

σ²l = GCA of lines 0.71 0.55 -0.11 @ 0.00 -5.85 @ 1.82 -0.1 @ 0.84 

 σ²T = GCA of testers 2.36 -0.03 @ 0.01 0.01 13.94 0.29 0.24 0.13 

σ²
 
L× T = σ²

 
SCA L×T 1.62 3.77 0.35 0.01 25.42 0.99 0.34 0.24 

Combined 

σ² = σ²
 
GCA (lines) 0.98 0.04 -0.05 @ -0.002 @ 8.01 1.72 -0.16 @ 0.69 

σ²
 
T = σ²

 
GCA (Testers) 2.58 -0.32 @ -0.07 @ 0.00 10.96 0.32 0.39 0.19 

σ²GCA = σ² GCA (Aver.) 1.78 -0.14 @ -0.06 @ -0.001 @ 9.48 1.02 0.115 0.44 

σ²
 
L×T = σ² SCA (Aver) 1.34 3.12 0.3 0.04 26.37 0.69 0.48 0.16 

σ²GCA/σ²
 
SCA=σ² GCA(Aver.)/σ²GCA SCA (Aver.) 1.33 - 0.04 @ - 0.2 -0.02 @ 0.36 1.48 0.24 2.75 

σ² L×y = σ²GCA (L)×y 0.08 0.3 0.06 0.10 - 1.41 @ 0.08 0.02 0.00 

σ² T×y = σ²GCA(T) ×y -0.01 @ - 0.03 @ 0.12 -0.01 @ - 9.83 @ 0.09 0.07 -0.01 @ 

σ²GCA ×y=σ²GCA(A aver.×y) 0.03 0.13 0.09 0.05 - 5.62 @ 0.08 0.04 - 0.005 @ 

σ² L×T×y = σ² SCA aver.×y 0.14 0.15 - 0.01 @  40.25 0.18 0.02 0.08 

Contribution of lines (L) 29.1 30.23 20.0 23.96 33.51 67.87 0.56 70.47 

Contribution of testers(T) 52.5 11.5 0.02 18.8 30.29 15.58 57.5 19.03 

Contribution of L×T 18.4 58.27 78.00 57.24 35.5 16.54 41.94 10.5 

   @ variance estimate proceeded by negative sign is considered zero(Robinson et al., 1955).                                                                                                                                                                           


