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ABSTRACT  
 
 This study was carried out at two locations (Gemmeiza and Mallawy), in 
Egypt during summer of 2004. The resulting top crosses from crossing twenty inbred 
lines with two line testers (Gm. 1021 and Gm. 1002) and two checks (S.C. 155 and 
S.C. 3080) were evaluated in summer season of 2005.Mean squares due to locations 
were significant for all studied traits  except, ear height and number of kernels/row. 
Variances due to crosses and their partitioning (lines, testers and line x testers) were 
significant for most studied traits. Additive and non-additive gene action played an 
important role in the inheritance of all the studied traits, while, non-additive gene 
action was more influenced  by locations than additive gene  action for most studied 
traits. The inbred lines Gm.( 359, 362, 364, 367, 368) exhibited highly significant and 
desirable GCA effects for most studied characters and grain yield, while, the inbred 
line Gm. 370 gave significant and desirable GCA effects towards earliness and 
dwarfness. The highest mean performance of crosses for grain yield were obtained 
from the cross Gm. 363 x Gm. 1021 (36.10 ard./fed.) and the cross Gm. 364 x Gm. 
1021 (33.10 ard./fed.) relative to inbred line Gm. 1021 as tester, while, the cross Gm. 
364 x Gm. 1002 (32.6 ard./fed.) and the cross Gm.365 x Gm.1002(32.7 ard./fed.) 
relative to inbred line Gm.1002 as tester. These top crosses outyielded and earlier 
than the two commercial hybrids S.C.155 ( 27.9 ard./fed.) and S.C. 3080 (29.4 
ard./fed.). Moreover, twenty top crosses gave higher values from the commercial 
hybrid S.C.155, while, seventeen top crosses gave higher values from the 
commercial hybrid S.C. 3080 relative to grain yield trait. The relative increasing 
percentage of grain yield (ard./fed.) for the top crosses inbred line Gm.1021 as tester 
,  ranged from  – 18.28%  to  29.39%   and  form  – 22.45% to 22.79% relative to 
S.C.155 and S.C.3080, respectively. The highest percentage values of the relative 
increasing for the top crosses with inbred line Gm.1021as tester were obtained form 
the crosses (Gm. 352 x 1021) , (Gm. 363 x 1021) and (Gm. 364 x 1021). The relative 
increasing percentage of grain yield for the top crosses with inbred line Gm.1002 as 
tester, ranged form – 22.22% to 17.2% and form – 25.85% to 11.22% relative to S.C. 
155 and S.C. 3080, respectively. The highest percentage values of the relative 
increasing for the top crosses with inbred line Gm.1002 as tester were obtained form 
the crosses(Gm. 364 x 1002) and (Gm. 365 x 1002) . These crosses could be 
involved in maize breeding program to improve early maturity, disease resistance and 
higher grain yield. 

Keywords: Maize, Zea mays L., Line x tester, Combining ability, Gene action, Top         
crosses. 

 

INTRODUCTION 

 
 In recent years, maize breeder hopes to increase the national 
production of maize through the development of new high yielding hybrids 
with resistant to maize diseases especially, late wilt disease. Allison and 
Curnow (1966) showed that the best tester as one that capable of giving the 
highest grain yield of its resulting top cross. Obtaining a high yielding maize 
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hybrid is based mainly on development of better inbred lines as reported by 
Jenkins (1978). Although, the line tester had the narrowest genetic and lowest 
yield potentiality although it gave maximum genetic variation in the top 
crosses for most traits. However,  it could be  indicated that the inbred lines 
considered as effective tester for evaluating inbred lines. Moreover, some 
investigators i.e. Mahmoud (1996), Soliman and Sadek (1999). Mosa et al. 
(2004), Amer (2004) and Ibrahim and Osman (2005) found that the estimates 
of additive gene type played an important role in the inheritance of grain yield, 
ear position, resistance to late wilt disease while, others i.e. Lonnquiest and 
Gardener (1961), Ibrahim (2001) and Mosa (2001) found that The estimates 
of non-additive gene type played an important role relative to plant height, ear 
height and number of rows / ear in this respect. Also, Venugopal et al. (2002) 

found that 2 SCA x loc. was greater than 2 GCA for most studied traits.  
          The main objectives of this study were (1) to estimate combining ability 
for the twenty inbred lines .(2) to determine the additive and non-additive gene 
action.(3) to identify the superior inbred lines, good top crosses and 
calculating the relative increasing percent form the crosses relative to the two 
checks hybrids( S.C. 155 and S.C. 3080).  
    

MATERIALS AND METHODS  
 
 New twenty yellow inbred lines of maize derived from composite. 21 
population were developed to 8th generations at Gemmeiza Agricultural 
Research Station. These lines are  ; Gm. 351, Gm. 352,  Gm. 353, G. 354, 
Gm. 355, Gm. 356, Gm. 357, Gm. 358, G. 359, Gm. 360, Gm. 361, Gm. 362, 
Gm. 363, Gm. 364, Gm. 365, Gm. 366, Gm. 367, Gm. 368, Gm. 369 and Gm. 
370 and crossed with two famous testers (Gm. 1021 and Gm. 1002) as good 
inbred lines to produce forty top crosses during 2004 season. In 2005 season, 
the forty top crosses plus two checks (S.C. 155 and S.C. 3080) were 
evaluated at Gemmeiza and Mallawy Agricultural Research Stations, 
Agricultural Research Center (ARC) in Egypt. These materials are fixed and 
distributed in a Randomized Complete Block Design with four replications, 
plot size was one row, 6 m length, 80 cm apart and 25 cm between hills. 
Recommended agricultural practices for maize  production were done at the 
proper time and data recorded  on days to 50% silking (days), plant height 
(cm), ear height (cm), ear position % ( means the ratio between ear height 
and plant height), resistance to late wilt disease (%) , grain yield (ard./fed.) 
adjusted to 15% grain moisture content, ear length (cm), ear diameter (cm), 
number of rows/ear and number of kernels/row at the proper time. Statistical 
analysis of the combined data over two locations was performed according to 
Steel and Torrie (1980), while, combining ability analysis was computed using 
the line x tester procedure suggested by Kempthorne (1957). Combined 
analysis among the two locations was done based on the homogeneity test. 

 

RESULTS AND DISCUSSION 

 Mean ( X ), environmental error (2 e) and coefficient of variability 
(C.V%) for the ten studied traits are shown in Table 1. Mallawy location 
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exhibited higher and favorable mean than Gemmeiza location for most 
studied traits except, plant height trait. Also, all the studied traits showed 
higher values for coefficient of variability (C.V.%) under Mallawy location 
comparing to  Gemmeiza location except, plant height, ear position and 
resistance to late wilt disease. It could be noted that 70 % of the studied 
characters at Mallawy location had higher environmental variances, this 
indicated that the genotypes differ from location to another or there was stress 
environment as reported by Balko and Russell (1980), El Zeir et al. (1993), 
Esmail et al. (1994) and Singh and Singh. (1998). 
 

Table (1): Mean ( X ), environmental error (2 e) and coefficient of 

variability (C.V.%) for the ten studied traits at Gemmieza and 

Mallawy and their combined analysis. 
 

Traits  

 Days to 

50% 

silking   

( day ) 

Plant  

height 

(cm) 

Ear  

height 

(cm) 

Ear  

position  

( %) 

Resist-

ance  

 to late 

wilt   ( %) 

Ear  

length 

(cm) 

Ear  

Diamet

er(cm.) 

Number  

of  

rows/ear 

Number      

of  

kernels/r

ow 

Grain 

yield 

(ard/ 

fed)  

Gemmieza 

X  

2 e 
C.V. % 

 
54.71 
0.66 
1.48 

 
261.18 
189..97 
  5.28 

  
145.60 
66.32 
 5.59 

 
55.84 
22.54 
8.50 

 
99.26 
 1.21 
 1.11 

 
16.63 
 1.04 
 6.13 

 
4.78 
0.10 
6.62 

 
15.65 
0.81 
5.75 

 
37.50 
8.90 
7.96 

 
27.50 
 6.89 
 9.55 

Mallawy 

X  

2 e 
C.V. % 

 
62.60 
0.94 
1.55 

 
258.54 
135.82 
   4.50 

 
146.10 
81.10 
 6.16 

 
56.57 
13.52 
6.50 

 
99.80 
 0.93 
 0.97 

 
 19.84 

3.43 
9.33 

 
5.66 
0.20 
9.35 

 
15.68 
1.13 
6.78 

 
41.68 
10.86 
9.55 

 
28.58 
 9.44 
10.75 

Combined 

X  

2 e 
C.V. % 

 
58.66 
0.80 
1.52 

 
259.86 
162.9 
4.91 

 
145.85 
73.70 
    5.89 

 
56.21 
18.03 
  7.55 

 
99.53 
 1.07 
 1.04 

 
18.23 
 2.24 
 8.20 

 
5.22 
0.15 
8.35 

 
15.66 
0.97 
6.29 

 
39.59 
9.88 
7.94 

 
28.04 
  8.17 
10.19 

 

        Mean squares of combined analysis for ten studied traits are presented 
in Table 2. Significant differences were found between the two locations for 
most traits, except ear height and number of rows/ear. This due to the two 
locations differences as a result for environmental variations and soil 
conditions. 
 Mean squares due to crosses were significant for all studied traits, 
except ear diameter. Partitioning mean squares due to lines (L) indicated 
significant crosses for all traits. Meanwhile, mean squares due to testers (T) 
were significant for some traits i.e. days to 50% silking, ear position, 
resistance to late wilt disease, number of rows/ear and grain yield. Mean 
squares due to lines x testers (L x T) were significant for all  the studied traits, 
except ear position, ear length and ear diameter. On the other hand, mean 
squares due to crosses x loc. and  due to lines x loc. were significant for days 
to 50% silking, plant height, ear height, resistance to late wilt disease and 
grain yield.  
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Mean squares for testers x loc. were significant for resistance to late wilt 
disease and number of kernels/row, while, mean squares due to (L x T x loc.) 
were significant for days to 50% silking, resistance to late wilt disease and 
grain yield. These results indicated that the genotypes (crosses), their 
partitioning and their partitioning x locations differed form location to another, 
indicating that there were a fair amount of genetic variability among those 
items and their parts. These results were at the same order as reported by El-
Zeir (1999), Amer et al. (2003). 
 Mean performance of crosses for ten traits as an average over two 
locations (Gemmeiza and Mallawy) are shown in Table 3. The mean values of 
crosses for grain yield  ranged form ( 21.8  ard./fed.) for the cross Gm. 351 x 
Gm. 1002  to ( 36.1  ard./fed.) for the cross Gm. 363 x Gm.1021. Twenty 
crosses gave higher values from the commercial hybrid S.C. 155, while, 
seventeen crosses gave higher values from the commercial hybrid S.C. 3080. 
The highest mean values of crosses for grain yield were obtained from the 
cross Gm. 363 x Gm. 1021 ( 36.1  ard./fed.) followed by the cross Gm. 364 x 
Gm. 1021 ( 33.1  ard./fed.) , the cross Gm. 365 x Gm.1002( 32.7 ard./fed.) 
and the cross Gm.364 x Gm.1002( 32.6 ard./fed.).These top crosses 
outyielded than the commercial hybrids S.C. 155 ( 27.9  ard./fed.) and  S.C. 
3080 ( 29.4 ard./fed.),while, the remaining traits gave results as follows : The 
latest cross as compared with the two single crosses was Gm.352 x 
Gm.1021(61.9 days),  meanwhile ,the earliest cross was Gm. 365 x Gm. 1021 
(57.0 days ). As for late wilt resistance, it could be noted that twelve  crosses 
were highly of 100 %, twelve top crosses had lower ear height, ten top 
crosses possess the tallest ear as compared to the two single crosses which 
are used as checks , five top crosses gave the thinnest  ear diameter than the 
two check crosses, thirteen top crosses gave higher of  number of rows/ear 
and fourteen top crosses exhibited higher values for number of kernels /row 
than the two single crosses i.e.,S.C.155 and S.C.3080.These results are of  a 
great interest for maize breeder to obtain the ideal genotype of maize which 
are early nature, resistance to late wilt and higher grain yield. 
 As general, the mean values for most  of the top crosses including 
inbred line Gm.1021 as tester were higher for grain yield and most of the  
studied traits than those included inbred line Gm. 1002 as tester. Regarding 
to (Table 4) which indicated that the two testers were markedly differed in 
their yielding ability and for evaluating the lines. Correlation Coefficient value 
suggested also that the two testers were markedly differed in their yielding 
ability and the  ranking of the lines.  Similar conclusions were obtained by 
Rawlings and Thompson (1962),  Diab et al., (1994) and Ibrahim et al., 
(2007), who pointed out that a good tester should have precision in 
discriminating among genotypes under this study.          
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Table (4): Lines rank of the two testers based on the combined data for 

grain yield (ard/fed). 

Lines 
Testers 

Gm. 1021 Gm. 1002 
Gm. 351 20 20 

Gm. 352 3 8 

Gm. 353 4 19 

Gm. 354 10 15 

Gm. 355 5 18 

Gm. 356 8 11 

Gm. 357 18 9 

Gm. 358 16 14 

Gm. 359 17 4 

Gm. 360 19 7 

Gm. 361 9 17 

Gm. 362 15 13 

Gm. 363 1 6 

Gm. 364 2 2 

Gm. 365 11 1 

Gm. 366 7 3 

Gm. 367 6 10 

Gm. 368 13 16 

Gm. 369 14 5 

Gm. 370 12 12 
Correlation coefficient between the two testers.   r = 0.26 

         
          Estimates of variance for general (K2 GCA) and specific (K2 SCA) 
combining ability and their interaction with the two locations are given in Table 
5. The results showed that K2 GCA for plant height ,ear height ,ear position, 
resistance to late wilt disease and grain yield was higher than K2 SCA, while, 
the other traits gave the reverse. 

These results indicated the importance of both additive and non-
additive gene action in the inheritance of these studied traits.On the other 
side, the magnitude of the interaction for K2 SCA x loc. was markedly higher 
than K2 GCA x loc. for days to 50% silking, plant height, ear height, ear 
position, resistance to late wilt and grain yield, while, the reverse results were 
obtained for other studied traits. These results indicated that the non-additive 
gene action was more sensitive to location differences than additive one for 
the remaining traits. Similar results were obtained by El-Zeir (1999), Nawar 
and El-Hosary (1984), Mahmoud (1996), Mosa (2001), Ibrahim (2001) and 
Amer (2004) for most studied traits and  grain yield. 
 General combining ability effects for the 20 inbred lines and two 
testers over two locations are presented in Table 6. Variances of inbred lines 
gave desirable GCA effects which refer that these inbred lines could be 
involved in breeding program to improve these characters and develop new 
top crosses to be distributed and cultivated under Egyptian conditions i.e.; 
inbred lines Gm.( 355, 357 , 359 , 361and 368 ) for grain yield , 7 inbred lines 
for days to 50% silking , 3 inbred lines for plant height , 8 inbred lines for ear 
height. Moreover, the inbred line Gm.370 exhibited desirable significant 
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towards earliness and dwarfness ,  inbred line Gm. 364 for ear position ,  
inbred line Gm. 365 for resistance to late wilt disease, inbred lines Gm.( 363 
and 367 ) for ear length , inbred lines Gm.( 367 and 368 ) for ear diameter, 
inbred lines Gm.( 354 , 355 and 356 ) for number of rows/ear , inbred lines 
Gm.( 357, 362 , 363 and 367 ) for number of kernels/row trait on the same 
order. While, on the other hand, highly significant and desirable GCA effects 
for the testers were obtained from line tester Gm. 1021 for grain yield. This 
result showed that the inbred line Gm.1021 as tester had a high frequency of 
favorable dominant alleles, which contributed to the yield of top crosses. In 
this respect, superiority of crosses as good testers were noticed by Sokolov 
and Kostyuchenco (1978), Mosa et al. (2004) and Ibrahim et al.  (2007). 
 Specific combining ability effects for 40 top crosses over the two 
locations (Gemmeiza and Mallawy) for the studied traits are shown in Table 7. 
The results showed that six single crosses possess desirable SCA effects 
and could be involved in breeding program to improve these characters. 
Single cross Gm.359 x Gm.1002 possess desirable SCA effects for plant and 
ear heights as well as number of rows/ear . Single cross Gm.351 x Gm.1002 
had desirable SCA effects for earliness and grain yield. Single cross Gm.360 
x Gm.1021 contained significant and desirable SCA effects for plant and ear 
heights. Single cross  Gm.360 x Gm.1002 had positive and significant SCA 
effects for rows/ear and grain yield. Significant and desirable SCA effects 
were detected for cross Gm.365 x Gm.1002 for resistance to late wilt disease 
,while, the cross Gm.369 x Gm.1002 gave negative and significant SCA 
effects for plant height , ear height and resistance to late wilt at the same time 
. These crosses are considered fruitful and promising to could be involved in 
breeding  program of maize. 

The relative increasing percentage for the top crosses relative to the 
two check hybrids (S.C.155 and S.C.3080) for grain yield form combined data 
are presented in table (8). For the top crosses with inbred line Gm. 1021 as 
tester, relative increasing ranged form – 18.28 to 29.39 and form – 22.45 to 
22.97 to the two check hybrids (S.C.155 and S.C.3080), respectively. Out of 
20 crosses under this study three crosses (18%) were significantly higher 
than the two check hybrids S.C.155 and S.C. 3080 . Increasing percentage of 
grain yield (ard/fed) for the three crosses i.e., (Gm. 352 x 1021), (Gm. 363 x 
1021) and (Gm. 364 x 1021) relative to the two check S.C. 155 and S.C. 3080 
ranged form 5.73% to 29.39 and form 4.76% to 22.79% respectively. For the 
top crosses with inbred line Gm. 1002 as tester, relative increasing ranged 
form – 22.22% to 17.2 and from – 25.85% to 11.22% relative to S.C.155 and 
S.C. 3080, respectively .Out of 20 crosses two crosses (14%) were 
significantly higher than two check hybrids. Increasing percentage of the two 
crosses (Gm.364 x 1002) and (Gm. 365 x 1002) relative to S.C.155 and S.C. 
3080 ranged form 5.73%  to  17.20% and form 10.88%  to  11.22%, 
respectively. 
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Table (8): Increasing percentage for crosses relative to the two check 

hybrids for grain yield (ard./fed.) form combined data.  

 Lines 
S.C. 155 S.C. 3080 

Gm. 1021 Gm. 1002 Gm. 1021 Gm. 1002 

Gm. 351 -18.28** -21.86** -22.45** -25.85** 

Gm. 352 15.77** -0.72 9.86** -5.78** 

Gm. 353 13.98** -22.22** 8.16** -19.39** 

Gm. 354 6.09** -9.68** 0.68 -14.29** 

Gm. 355 13.26** -13.62** 7.48** -18.03** 

Gm. 356 10.39** -6.09** 4.76** -10.88** 

Gm. 357 -10.04** -4.30** -14.63** -9.18** 

Gm. 358 -8.24** -9.32** -12.93** -13.95** 

Gm. 359 -8.60** 7.98** -13.27** 2.38 

Gm. 360 -0.15 1.43 -19.05** -3.74** 

Gm. 361 7.89** -13.26** 2.38 -17.69** 

Gm. 362 -4.30** -6.81** -9.18** -11.56** 

Gm. 363 29.39** 5.73** 22.79** 0.34 

Gm. 364 18.64** 16.85** 12.59** 10.88** 

Gm. 365 5.73** 17.20** 0.34 11.22** 

Gm. 366 11.11** 8.24** 5.44** 2.72 

Gm. 367 11.47** -5.38** 5.78** -10.20** 

Gm. 368 1.79 -11.11** -3.40** -15.65** 

Gm. 369 -0.36 7.17** -5.44* 1.70 

Gm. 370 2.51 -6.45** -2.72 -11.22** 

Mean 4.90** -3.32* -1.14 -7.91** 
*,** Significant at 0.05 and 0.01 levels of probability, respectively. 
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  ×                       باسآتددا  تللةآا السآتلة                                                       دراسة القدرة على التآلل  لسآت ج يدةآدة اآذ الآلرة ال آ را 

       الكشا 
                       الاد لسذ على إبراهة    و                         ى الدةذ الاد ألاد عثااذ ة ل ا

                                    اركز البلوث الزراعةة ـ اليةزه ـ ا ر  -                الالا ةا اللقلةة                                    قس  بلوث اللرة الشااةة ـ اعهد بلوث
 

                                                                                              تم تهجين عشرين سلالة جديدة من الذرة الشامية الصفراء مع كشاايين مان السالاال التجارياة المةروياة و ماا  
  م     0222                                                        ، وذلا  ممطةاة المطاول الزراعياة ماالجميزه لالاس الموسام الصايف        1220              ، وسلالة جميازه       1201           سلالة جميزه 

           جين قم .    22                  ل  للطصوس عل  عدد   وذ
         للمقارناة         قياساية         ( كهجن     0202   ف   2 ـ   ـ       111  ف    2   ـ                    الهجينين التجاريين )                               تم تقييم الأرمةين  جين قم  مع  

          م الصيف .    0221                                                      المطول الزراعية مالجميزه )مطرى( ـ ملوى )قمل ( ي  موسم         ممطةتي     وذل  
         ـ ارتفااا       ثااة(              ة)النااورة الم ن     لطرير        ماان وهورا   %  12   تاا                                               ألااذل القااراءال علاا  الصاافال التاليااةم عاادد الأيااام ط 
          اوماة لمار          سامة المق ن   ـ   (        النماال       ارتفاا                               النسمة مين ارتفا  الكوز الاي )                                 ارتفا  الكوز )سم( ـ موقع الكوز%               النمال )سم( ـ

                 ـ مطصااوس الطمااو    ةر   للساا             ـ عاادد الطمو /          السةور/كوزاا                               وز )ساام( ـ قةاار الكااوز )ساام( ـ عاادد                         الااذموس المتااـلر ـ ةااوس الكاا
              ( ويمكاان تللااي      1511      ثاورن )                                 الكشاااف المقترطاة مواسااةة الةااالم كمم  ×                               . واسااتلدمل ةريقااة تطلياس الساالالة            )أرد /يادان(
 - م                        س عليها علي الوجة التالي              النتائج المتطص

   /                           ت  ارتفاا  الكاوز وعادد الطماو                                                                      أوهرل النتائج التلاياال مةنوياة ماين المواقاع لكاس الصافال المدروساة ماعادا صاف .1
  .   سةر  لل

         لكشاايال(                                           تها )السلاال ـ الكشايال ـ تفاعاس السالاال ماع ا    كونا                                         الهجن القمية الناتجة يروقا مةنوية وكذل  م      أوهرل  .2
                       لمةوم الصفال المدروسة.

      جيناي  ال                                                           الغير مضيف  أ مية ي  وراثة  ذه الصفال الملتلفاة وكاان الفةاس        الجيني               المضيف والفةس        الجيني      لفةس ل    كان  .3
        المضيف.       لجيني          من الفةس ا                         ضيف أكثر تـثرا مالمواقع       الغير م

   لا   ع                     لتاـثير القادرة الةاماة       جيدة                  ( تـثيرال مةنوية و     065  ـ     06   0 ـ   0    62 ـ   1 6 0  ـ        012     )                  وهرل السلاال جميزة  أ .4
      لتاآلف  ا                  القدرة الةاماة علا          لتـثير       وجيدة               تـثيرال مةنوية       أوهرل     ً أيضاً      012                                  التآلف لصفة المطصوس والسلالة جميزه 

   لا                                            ككشاف تـثيرال مةنوية وجيادة للقادرة الةاماة ع      1201                 عةل السلالة جميزة       كذل  أ و                         لصفة التمكير وقصر النمال.
                     التـلف لصفة المطصوس.

   ي        جاين قما    11           وكاذل  أعةا       111   ف                              لية أعلا  مان الهجاين التجاارى  اـ.            متوساةال مطصاو   ي        جين قما    02   عة  أ .5
     0202  ف                                           متوسةال مطصولية أعل  من الهجين التجارى  ـ.

  ن  ي    الهجا و   (         أرد /يدان      0661 )       ممطصوس      060      جميزه   ×       1201                   س من الهجين  جميزه                    عل  أعل  قيم للمطصو      صلنا ط .6
          مينماأعةاال   -     ككشاااف      1201   زة                     ( مالنساامة للساالالة جمياا         أرد /ياادان      0061 )       ممطصااوس    062      جمياازه   ×       1201     جمياازه

     062      جمياازه   ×     1220                   ( ثاام الهجااين  جمياازه     ياادان /    إرد       0061 )       ممطصااوس      061      جمياازه   ×       1220      جمياازه       هجاان   ال
                      أعلاا  قيمااا ماان الهجينااين             ااذة الهجاان       وكاناال       ككشاااف      1220                     مالنساامة للساالالة جمياازة             إرد /ياادان(    0066 )       ممطصااوس 

      0202                      ارد /يادان ( و جاين ياردى      0165 )     111           جين يردى      و ما           للمقارنة   ة     قياسي                             التجاريين المستلدمين كـصناف
             ياادس علاا  تفااو       ممااا              الصاافال الألارى     مةاا    و               س الطمو /ياادان                 مالنساامة لصاافة مطصاو      وذلاا                 ارد /يادان(      0562 )

    فال                              مالنساامة لصاافة المطصااوس ومةاا  الصاا      1220                       عاان الساالالة الكشاااف جمياازة       1201                    الساالالة الكشاااف جمياازة 
       االرى.

    إلا     %     10600-         ككشااف مان       1201                                                                         تراوطل قيم النسمة المئوية للزيادة المطصولية للهجن القمية مع السلالة جميازة  .7
      0202          و جااين يااردى     111 ى                 رنااة و مااا  جااين ياارد                 %وذلاا  لصاانف  المقا       00615    إلاا     %     00621-     %وماان        05605

    01  12                                                                                            علاا  التااوال .واعل  قاايم للنساامة المئويااة للزيااادة المطصااولية كاناال للساالاال المشااتركة مااع الساالالة جمياازة 
  .   062     جميزة  ×     1201       وجميزة      060      جميزة   ×       1201                          كشاف وكانل من الهجن جميزة  ك

    إلا     %     00600-         ككشااف مان     1220                     قمية ماع السالالة جميازة                                                     تراوطل قيم النسمة المئوية للزيادة المطصولية للهجن ال .8
      0202          و جاين ياردى     111                                          وذل  مالنسمة لصنف  المقارنة و ما  جين يردى      1600 1    إل     %     01601-      % ومن       1160

   0   122                                                                                           علاا  التااوال .واعل  قاايم للنساامة المئويااة للزيااادة المطصااولية كاناال للساالاال المشااتركة مااع الساالالة جمياازة
  .   061     جميزة  ×     1220     ميزة   وج     062     جميزة  ×       1220     جميزة                      ككشاف وكانل من الهجن

     ةتمار  ت     طيال                                                                                              لذا وعل  ضوء  ذه النتائج نوص  مإمكانية استلدام  ذه الهجن ي  مرنامج ترمية مطصوس الذرة الشامية .9
                                                                                                  ذه الهجن جيدة وممشرة ومتفوقة عل  الهجن الفردية التجارية والمستلدمةكـصناف قياسية ي   ذة الدراسة.
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Table (2): Analysis of variance for the ten  studied traits of the  combined data under two locations (Gemmeiza and 

Mallawy) during summer season of 2005. 

S.O.V. D.F 

Mean squares 

Days to   

50% 

silking  

(day) 

Plant 

height         

(cm.) 

Ear 

height      

(cm.) 

Ear               

position           

(%) 

Resistance             

to  late wilt       

(%) 

Ear 

length 

(cm.) 

Ear 

diameter 

(cm.) 

Number of 

Rows/ear 

Number of 

kernels/ 

row 

Grain     

yield 

(ard./fed.) 

Locations 
Reps/locations 
Crosses (Cr) 
Lines (L) 
Testers (T) 
L x T 
Cr x Loc. 
L x loc. 
T x loc. 
L x T x loc. 
Error 

1 
6 

39 
19 
1 

19 
39 
19 
1 

19 
234 

4984.90** 
2.065 
8.53** 

12.38** 
6.33* 
4.79** 
1.95* 
2.23* 
1.13 
1.71 
0.80 

559.15* 
513.44 

678.75** 
877.82** 

6.90 
515.04* 
518.38* 
607.63** 
226.14** 
444.52* 
16.209 

21.01 
149.90 

597.11** 
849.23** 
115.20 

370.35** 
299.71** 
421.81** 
130.05 
186.54 
73.70 

41.00* 
64.15 
43.04* 
68.00** 
44.25* 
18.02 
34.44 
38.06 
7.51 

32.23 
18.03 

23.11** 
3.22 

7.51** 
8.03** 

12.01** 
6.75** 
6.93** 
7.73** 
6.06** 
6.18** 
1.07 

385.00** 
2.91 

5.43** 
7.30** 
0.20 
3.83 
2.26 
2.68 
0.31 
1.94 
2.24 

70.31** 
0.33 
0.20 
0.42* 
0.01 
0.39 
0.11 
0.04 
0.04 
0.03 
0.19 

0.02 
0.76 

4.13** 
2.85** 
2.28* 
5.50** 
1.16 
1.50 
0.16 
0.88 
0.97 

1399.50** 
12.02 

42.35** 
58.00** 
16.20 
28.08* 
16.14 
23.54 

33.36** 
7.84 
9.88 

91.42** 
42.63 

85.76** 
96.39** 

409.51** 
58.09** 
50.07** 
37.77** 

3.21 
64.83** 

8.17 
*, ** refer to 0.05 and 0.01 level of significantly, respectively 
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Table (3): Mean performance of 40 top crosses of maize for the ten studied traits of maize under the two different 

locations. 

Top crosses 

Days to 

50% 

Silking 

(day) 

Plant 

height 

(cm) 

Ear 

height 

(cm) 

Ear 

Position 

(%) 

Resistance 

to late wilt 

(%) 

Ear     

length 

(cm) 

Ear 

diameter 

(cm) 

Number     

of 

rows/ear 

Number     

of 

kernels/row 

Grain   

yield 

(ard./fed.) 

Gm. 351 x Gm. 1021 
Gm. 351 x Gm. 1002 
Gm. 352 x Gm. 1021 
Gm. 352 x Gm. 1002 
Gm. 353 x Gm. 1021 
Gm. 353 x Gm. 1002 
Gm. 354 x Gm. 1021 
Gm. 354 x Gm. 1002 
Gm. 355 x Gm. 1021 
Gm. 355 x Gm. 1002 
Gm. 356 x Gm. 1021 
Gm. 356 x Gm. 1002 
Gm. 357 x Gm. 1021 
Gm. 357 x Gm. 1002 
Gm. 358 x Gm. 1021 
Gm. 358 x Gm. 1002 
Gm. 359 x Gm. 1021 
Gm. 359 x Gm. 1002 
Gm. 360 x Gm. 1021 
Gm. 360 x Gm. 1002 
Gm. 361 x Gm. 1021 
Gm. 361 x Gm. 1002 
Gm. 362 x Gm. 1021 

60.5 
59.6 
61.9 
59.3 
58.1 
58.9 
58.9 
57.5 
57.1 
57.3 
58.3 
57.4 
60.3 
58.6 
59.0 
58.3 
59.8 
58.6 
59.0 
57.6 
58.5 
58.0 
59.8 

257.4 
255.1 
269.4 
260.4 
259.4 
254.9 
270.9 
251.8 
264.5 
249.3 
260.5 
251.1 
266.8 
255.1 
263.4 
252.3 
274.1 
267.3 
264.0 
252.8 
253.1 
249.5 
262.3 

148.9 
141.0 
158.4 
143.4 
146.4 
131.5 
155.3 
137.1 
144.4 
132.9 
143.0 
135.3 
154.0 
137.6 
155.0 
136.3 
155.5 
150.6 
156.5 
144.3 
143.1 
132.1 
161.5 

56.70 
55.30 
58.90 
55.25 
56.40 
51.60 
57.30 
54.40 
54.60 
53.30 
54.90 
53.80 
57.80 
53.90 
58.90 
54.00 
56.80 
56.30 
59.20 
57.10 
56.50 
52.90 
61.70 

96.60 
94.00 
99.80 

100.00 
100.00 
100.00 
100.00 
99.80 
99.80 
93.00 
99.80 
99.80 
98.40 

100.00 
94.80 
99.80 
98.10 
99.90 
97.30 
99.80 
99.50 
99.90 
99.90 

19.0 
18.0 
17.5 
18.0 
19.1 
18.1 
18.8 
17.5 
19.6 
19.2 
19.9 
18.5 
20.7 
19.0 
18.7 
19.7 
19.8 
18.6 
18.0 
17.8 
19.8 
18.8 
18.7 

4.9 
5.0 
4.9 
5.1 
5.2 
5.4 
5.5 
5.3 
5.3 
5.2 
5.3 
5.1 
5.2 
5.1 
4.9 
5.0 
5.2 
5.1 
5.1 
5.3 
5.2 
5.2 
5.4 

15.4 
15.8 
15.7 
16.3 
15.8 
16.3 
15.0 
15.4 
15.2 
14.9 
15.2 
15.4 
16.0 
14.7 
15.1 
15.6 
14.9 
16.6 
17.4 
16.1 
15.4 
15.6 
16.1 

38.1 
39.2 
37.9 
38.6 
39.5 
37.7 
40.1 
37.6 
42.0 
37.3 
40.7 
41.1 
46.3 
39.1 
40.7 
40.3 
42.4 
40.6 
39.1 
37.4 
40.6 
38.1 
39.0 

22.8 
21.8 
32.3 
27.7 
31.8 
23.7 
29.6 
25.2 
31.6 
24.1 
30.8 
26.2 
25.1 
26.7 
25.6 
25.3 
25.5 
30.1 
23.8 
28.3 
30.1 
24.2 
26.7 
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Table (3): Count. 

Top crosses  

Days to 

50%  

Silking 

(day) 

Plant 

 height 

(cm) 

Ear  

height  

(cm) 

Ear  

 position 

(%) 

Resistanc

e to late 

wilt (%) 

Ear     

length  

(cm)  

Ear  

diameter 

(cm) 

Number   

of  

rows/ear 

Number      

of kernels/ 

row 

Grain   

yield 

(ard./fed.) 

Gm. 362 x Gm. 1002 
Gm. 363 x Gm. 1021 
Gm. 363 x Gm. 1002 
Gm. 364 x Gm. 1021 
Gm. 364 x Gm. 1002 
Gm. 365 x Gm. 1021 
Gm. 365 x Gm. 1002 
Gm. 366 x Gm. 1021 
Gm. 366 x Gm. 1002 
Gm. 367 x Gm. 1021 
Gm. 367 x Gm. 1002 
Gm. 368 x Gm. 1021 
Gm. 368 x Gm. 1002 
Gm. 369 x Gm. 1021 
Gm. 369 x Gm. 1002 
Gm. 370 x Gm. 1021 
Gm. 370 x Gm. 1002 

58.5 
59.6 
59.6 
59.3 
58.6 
57.0 
58.0 
59.0 
57.4 
59.1 
57.3 
59.5 
58.5 
58.5 
57.5 
58.3 
58.3 

254.1 
268.3 
270.5 
276.4 
260.3 
245.3 
268.1 
267.1 
259.0 
256.6 
263.1 
267.6 
255.5 
269.0 
267.5 
240.6 
233.4 

      142.0 
153.5 
149.3 
160.4 
146.6 

      131.3 
148.6 

      161.1 
144.6 

      152.3 
      137.0 

151.5 
139.5 
150.3 
146.1 
141.4 
136.0 

55.90 
57.20 
55.30 
58.00 
56.60 
53.70 
55.40 
60.30 
55.90 
57.90 
52.10 
56.60 
54.70 
55.90 
54.70 
60.30 
60.20 

100.00 
99.90 

100.00 
99.50 
99.90 
99.90 
99.50 
99.00 

100.00 
99.90 

100.00 
99.40 

100.00 
99.40 
98.90 

100.00 
100.00 

17.3 
17.9 
18.6 
19.7 
18.7 
17.9 
18.7 
18.8 
18.8 
19.1 
18.7 
18.6 
18.9 
20.2 
20.1 
18.6 
17.8 

5.1 
5.3 
5.3 
5.4 
5.2 
5.3 
5.3 
5.2 
5.2 
5.0 
5.0 
5.2 
5.4 
4.8 
4.8 
5.2 
5.1 

16.1 
16.4 
16.3 
16.6 
15.7 
16.7 
16.7 
15.6 
15.2 
15.0 
14.7 
16.3 
16.8 
14.0 
16.7 
14.9 
15.0 

33.0 
38.9 
39.9 
44.0 
38.8 
37.4 
40.6 
38.1 
41.6 
41.6 
38.0 
38.8 
38.7 
43.4 
41.1 
38.1 
37.3 

26.0 
36.1 
29.5 
33.1 
32.6 
29.5 
32.7 
31.0 
30.2 
31.1 
26.4 
28.4 
24.8 
27.8 
29.9 
28.6 
26.1 

X  (crosses) 
58.6 259.9 145.8 56.20 99.50 18.8 5.2 15.6 39.6 28.1 

Checks 
S.C.  155 
S.C. 3080 

59.3 
59.4 

258.6 
266.3 

148.6 
146.3 

57.50 
55.00 

100.00 
100.00 

18.9 
18.2 

5.1 
5.4 

15.3 
15.0 

38.4 
39.3 

27.9 
29.4 

L.S.D. sij-sik 
0.05 
0.01 

0.97 
1.27 

14.32 
18.85 

10.09 
13.28 

4.41 
5.81 

0.69 
0.91 

1.47 
1.93 

0.09 
0.12 

0.98 
1.28 

5.30 
6.97 

3.69 
4.85 
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  Table (5): Variance estimates of general (K2 GCA) and specific (K2 SCA) combining ability and their interaction 

with locations.  
 

     Variance 

Day 

to50%  

silking  

(day) 

Plant  

height         

      (cm.) 

Ear  

height      

(c m.) 

Ear  

position  

     (%)  

Resistance  

to          

late wilt 

(%) 

Ear  

length          

(c m.) 

Ear  

diameter   

(c m.) 

Number  

of  

rows/ear 

Number       

of  

kernels/row 

Grain   

yield  

 (ard./fed.)  

K2 GCA 

K2 SCA 

K2GCA/K2 SCA 

0.022 

0.320 

0.163 

 -11.261@ 

 -11.570@ 

    0.973 

  0.255 

 - 6.433@ 

 - 0.040 

0.540 

- 2.505@ 

- 0.216 

   0.029 

 - 0.123@ 

 - 0.236 

 0.004 

 0.144 

 0.028 

- 0.002@ 

  0.044 

- 0.045 

- 0.033@ 

  0.500 

- 0.066 

- 0.204@ 

  0.568 

- 0.359 

2.719 

2.540 

1.070 

K2 GCA x loc. 

K2 SCA x loc. 

0.001 

0.185 

  - 0.628@ 

   4.000 

  2.032                           

20.138 

- 0.215@ 

 2.993 

  0.016 

  1.068 

   -0.009@ 

   -0.075@ 

 0.001 

- 0.075@ 

- 0.001@ 

-0.028@ 

- 0.112@ 

- 0.743@ 

  -1.008@ 

12.670 

K2 GCA x loc. / 
0.005   -0.157   0.101 - 0.072   0.015  0.120 - 0.013  0.036  0.151  0.080 

K2 SCA x loc. 

@   Variance estimate preceded by negative sign is considered zero. 
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Table (6): Estimates of general combining ability effects for lines and testers from the combined data relative to 

the ten studied  traits. 

Genotypes  
Days to 50% 

Silking 
(day) 

Plant 
height 
(cm) 

Ear height 
(cm) 

Ear 
Position 

(%) 

Resistance 
to late 
wilt(%) 

Ear length 
(cm) 

Ear 
diameter 

Number of 
rows/ear 

Number  
of kernels 

/ row 

Grain yield 
(ard./fed.) 

Inbred lines: 
Gm. 351  
Gm. 352  
Gm. 353  
Gm. 354 
Gm. 355  
Gm. 356 
Gm. 357  
Gm. 358 
Gm. 359  
Gm. 360 
Gm. 361 
Gm. 362 
Gm. 363 
Gm. 364 
Gm. 365 
Gm. 366 
Gm. 367 
Gm. 368 
Gm. 369 
Gm. 370 

 
0.853 
0.166 
2.166 
0.228 
0.228 
0.603 
0.416 

-0.584* 
-1.584** 
-1.022** 
-0.022 

-1.272** 
1.041 

-0.709** 
0.603 
-0.272 
0.478 

-0.5784* 
-0.022 

-0.709** 

 
-0.609 
-7.547* 
5.953 
-2.609 
3.953 
2.828 

13.766 
-3.859 
-4.984 
-1.172 
3.953 
-4.797 
5.328 
-0.734 
5.641 
-5.984 
11.703 
7.516 

-7.547* 
-16.797** 

 
-1.306 

-9.244** 
14.131 
-3.119 
4.131 

-5.431* 
12.006 
-3.931 

-7.994** 
-5.056* 
6.256 

-5.859* 
7.319** 
-8.494** 

7.444 
-7.931** 

7.069 
2.569 
3.131 

-5.681* 

 
0.472 
-2.153 
3.909 
-0.653 
0.659 

-2.841* 
1.534 
-0.716 
-2.028 
-1.903 
1.347 
-1.278 
1.659 

-3.091** 
1.597 
-1.966 
0.159 
-0.653 
3.597 
2.347 

 
0.038 
0.413 
0.350 
0.475 
0.413 
0.475 
0.225 
0.350 
0.350 
0.225 
-0.150 
0.350 
-0.400 
0.475 

2.463** 
0.350 

-0.775* 
-0.150 

-0.900** 
0.350 

 
0.700 
-0.425 
-0.613 
-1.113 
-0.300 
-0.550 
0.388 
-0.863 
0.013 
0.138 
0.513 
-0.175 
1.263** 
0.013 
0.050 
0.450 

1.263** 
0.638 
-0.333 
-0.925 

 
-0.034 
0.028 
-0.097 
0.091 
0.153 
0.153 
0.216 
0.028 
0.153 
0.153 
0.153 
0.028 
-0.15 
0.091 
-0.159 
0.091 

-0.347** 
-0.284** 

0.091 
-0.034 

 
0.147 
-0.103 
0.022 
0.584* 
0.522* 
0.522* 
-0.041 
-0.041 
0.397 
0.147 
-0.228 
-0.353 
-0.103 
-0.978 
-0.103 
0.209 
-0.853 
-0.291 
0.022 
0.522 

 
-0.256 
-1.069 
-1.006 
-3.819 
-0.319 
-0.756 
2.494** 
-1.381 
0.181 
-0.569 
-0.131 
1.744* 
4.431** 
-0.944 
0.181 
0.056 

3.306** 
1.306 
-1.131 
-2.319 

 
-1.619 
-5.119 
1.444 
-1.244 
5.756** 
-1.431 
3.194** 
0.944 

2.444** 
0.256 

2.756** 
0.069 
0.006 
-1.431 
-1.056 
-2.931 
-1.431 
2.806** 
-1.806 
-0.869 

Testers: 
Gm 1021 
Gm. 1002 

 
0.141 
-0.141 

 
0.147 
-0.147 

 
-0.600 
0.600 

 
-0.372 
0.372 

 
-0.194 
0.194 

 
-0.025 
0.025 

 
-0.003 
0.003 

 
-0.084 
0.084 

 
0.225 
-0.225 

 
  1.131** 

 - 1.131 
L.S.D. gi  
lines 

0.05 
0.01 

0.481 
0.633 

7.161 
9.426 

5.044 
6.640 

2.206 
2.904 

0.667 
0.891 

0.733 
0.965 

0.215 
0.284 

0.487 
0.641 

1.611 
2.121 

1.843 
2.426 

L.S.D. gi  
testers 

0.05 
0.01 

0.152 
0.200 

2.265 
2.981 

1.595 
2.100 

0.697 
0.918 

0.214 
0.282 

0.232 
0.305 

0.068 
0.090 

0.154 
0.203 

0.509 
0.671 

0.583 
0.767 
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  Table (7): Estimates of the specific combining ability effects for 40 top crosses of combined analysis for the ten 

studied traits. 
Top crosses  Days to 

50% 

Silking 

(day) 

Plant 

height 

(cm) 

Ear 

height 

(cm) 

Ear 

Position 

(%) 

Resistanc

e to late 

wilt (%) 

Ear     

length 

(cm) 

Ear 

diameter 

(cm) 

Number     

of 

rows/ear 

Number     

of 

kernels/ 

row 

Grain   

yield 

(ard./fed.) 

Gm. 351 x Gm. 1021 
Gm. 351 x Gm. 1002 
Gm. 352 x Gm. 1021 
Gm. 352 x Gm. 1002 
Gm. 353 x Gm. 1021 
Gm. 353 x Gm. 1002 
Gm. 354 x Gm. 1021 
Gm. 354 x Gm. 1002 
Gm. 355 x Gm. 1021 
Gm. 355 x Gm. 1002 
Gm. 356 x Gm. 1021 
Gm. 356 x Gm. 1002 
Gm. 357 x Gm. 1021 
Gm. 357 x Gm. 1002 
Gm. 358 x Gm. 1021 
Gm. 358 x Gm. 1002 
Gm. 359 x Gm. 1021 
Gm. 359 x Gm. 1002 
Gm. 360 x Gm. 1021 
Gm. 360 x Gm. 1002 
Gm. 361 x Gm. 1021 
Gm. 361 x Gm. 1002 
Gm. 362 x Gm. 1021 

0.859* 
-0.859* 
0.672* 
-0.672* 
0.922* 

-0.922** 
0.234 
-0.234 

-0.898** 
0.898** 
-0.516 
0.516 
-0.328 
0.328 

-0.703* 
0.703* 
-0.078 
0.078 
-0.516 
0.516 
-0.516 
0.516 
-0.141 

1.978 
-1.978 
2.666 
-2.666 
3.416 
-3.416 
2.978 
-2.978 
-4.584 
4.584 
-7.959 
7.959 
-2.897 
2.897 
-4.397 
4.397 
9.478 

-9.478* 
-9.584* 
9.584 
-3.459 
3.459 
-4.084 

1.975 
-1.975 
5.038 
-5.038 
-0.963 
-0.963 
1.288 
-1.288 
-2.963 
2.963 

-8.275* 
8.275 
-1.963 
1.963 
-4.150 
4.150 
7.163 

-7.163* 
-7.275* 
7.275 

-8.463* 
8.463 
-4.088 

0.559 
-0.559 
1.684 
-1.684 
-1.128 
1.128 
0.059 
-0.059 
-0.128 
0.128 
-1.378 
1.378 
-0.003 
0.003 
-0.628 
0.628 
0.809 
-0.809 
-0.690 
0.690 
-2.441 
2.441 
-0.691 

0.256 
-0.256 
0.256 
-0.256 
0.194 
-0.194 
0.194 
-0.194 
0.256 
-0.256 
0.194 
-0.194 
0.444 
-0.444 
0.194 
-0.194 
0.194 
-0.194 
0.444 
-0.444 
0.569 
-0.569 
0.069 

-0.538 
0.538 
-0.413 
0.413 
-0.600 
0.600 
0.400 
-0.400 
0.463 
-0.463 
-0.163 
0.163 
-0.475 
0.475 
-0.600 
0.600 
0.900 
-0.900 
0.275 
-0.275 
0.525 
-0.525 
-0.163 

-0.309* 
0.309 
0.003 
-0.003 
-0.247 
0.247 
0.066 
-0.066 
-0.122 
0.122 
0.003 
-0.003 
0.066 
-0.066 
0.003 
-0.003 
0.128 
-0.128 
-0.003 
0.003 
-0.003 
0.003 
-0.003 

-0.228 
0.228 
0.397 
-0.397 
0.022 
-0.022 
0.084 
-0.084 
-0.228 
0.228 
0.147 
-0.147 
-0.791 
0.791* 
-0.166 
0.166 
-0.728 
0.728* 
-0.728 
0.728* 
-0.103 
0.103 
0.147 

-1.538 
1.538 
0.275 
-0.275 
-0.788 
0.788 

2.650** 
-2.650 
0.025 
-0.025 
-1.413 
1.413 
-2.163 
2.163 
-0.788 
0.788 
2.025 
-2.025 
-1.850 
1.850 
-1.088 
1.088 
-0.413 

-2.656 
2.656* 
-0.056 
0.056 

4.006** 
-4.006 
2.069 
-2.069 
-1.056 
1.056 
-1.744 
1.744 
-0.619 
0.619 
-2.694 
2.694* 
2.256 
-2.256 
-3.056 
3.056* 
0.944 
-0.944 
-0.744 
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   Table (7):Count. 

Top crosses 

Days to 

50%  

silking 

Plant 

 height 

(cm) 

Ear  

height  

(cm) 

Ear  

 position 

(%) 

Resistanc

e to late 

wilt (%) 

Ear     

length  

(cm)  

Ear  

diameter 

(cm) 

Number            

of  

rows/ear 

Number     

of 
kernels/row 

Grain   

yield 

(ard./fed.) 

Gm. 362 x Gm. 1002 
Gm. 363 x Gm. 1021 
Gm. 363 x Gm. 1002 
Gm. 364 x Gm. 1021 
Gm. 364 x Gm. 1002 
Gm. 365 x Gm. 1021 
Gm. 365 x Gm. 1002 
Gm. 366 x Gm. 1021 
Gm. 366 x Gm. 1002 
Gm. 367 x Gm. 1021 
Gm. 367 x Gm. 1002 
Gm. 368 x Gm. 1021 
Gm. 368 x Gm. 1002 
Gm. 369 x Gm. 1021 
Gm. 369 x Gm. 1002 
Gm. 370 x Gm. 1021 
Gm. 370 x Gm. 1002 

0.141 
0.422 
-0.422 
0.547 
-0.547 
-0.391 
0.391 
-0.266 
0.266 
0.484 
-0.484 
0.422 
-0.422 
0.234 
-0.234 
-0.453 
0.453 

4.084 
1.416 
-1.416 
-4.147 
4.147 
-2.272 
2.272 
-1.772 
1.772 
2.416 
-2.416 
-0.272 
0.272 

11.541 
-11.541* 

9.541 
-9.541 

4.088 
1.475 
-1.475 
0.913 
-0.913 
2.350 
-2.350 
-1.025 
1.025 
3.225 
-3.225 
2.850 
-2.850 
8.163 

-8.163* 
4.725 
-4.725 

0.691 
0.372 
-0.372 
1.247 
-1.247 
1.434 
-1.434 
0.122 
-0.122 
0.872 
-0.872 
1.184 
-1.184 
-0.191 
0.191 
-1.066 
1.066 

-0.069 
-0.556 
0.556 
0.194 
-0.194 
-2.119 
2.119** 
0.069 
-0.069 
-0.431 
0.431 
0.694 
-0.694 
-1.181 
1.181* 
0.069 
-0.069 

0.163 
0.775 
-0.775 
0.275 
-0.275 
-0.038 
0.038 
0.463 
-0.463 
-0.100 
0.100 
-0.725 
0.725 
-0.350 
0.350 
0.088 
-0.088 

0.003 
-0.066 
0.066 
0.128 
-0.128 
-0.184 
0.184 
-0.184 
0.184 
0.253 
-0.253 
0.316 

-0.316* 
-0.059 
0.059 
0.066 
-0.066 

-0.147 
0.647 
-0.647 
0.022 
-0.022 
-0.478 
0.478 
-0.666 
0.666 
0.897* 
-0.897 
-0.416 
0.416 
0.897* 
-0.897 
1.272** 
-1.272 

0.413 
2.295** 
-2.295 
0.400 
-0.400 
0.650 
-0.650 
0.650 
-0.650 
-0.725 
0.725 
-0.475 
0.475 
0.338 
-0.338 
-0.225 
0.225 

0.744 
-1.681 
1.681 
1.256 
-1.256 
-0.244 
0.244 
1.381 
-1.381 
-0.119 
0.119 
1.256 
-1.256 
-1.244 
1.244 
2.444 
-2.444 

L.S.D.Sij 
       0.05 
       0.01 

0.681 
0.896 

10.128 
13.331 

7.134 
9.391 

3.119 
4.106 

0.957 
1.260 

1.037 
1.365 

0305 
0.401 

0.688 
0.906 

2.279 
2.999 

2.607 
3.431 

L.S.D. sij-
sik 

      0.05 
      0.01 

0.962 
1.267 

14.322 
18.852 

10.089 
13.280 

4.411 
5.807 

1.353 
1.781 

1.467 
1.931 

0.431 
0.567 

0.973 
1.281 

3.222 
4.242 

3.686 
4.852 

 


