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ABSTRACT

Half diallel cross among seven maize (Zea mays L) inbred lines (Gml560,
Gmi561,Gmi562,Gm1563,Gmi564,Gmi1565 and Gml566) were made at Gemmeiza
Research Station during the growing season 2008.Twenty one crosses plus three checks
(SC162,5C166and SCl164) were evaluated at Gemmeiza , Sids and Mallawy Agricultural
Research Stations in the growing season 2009. Data were collected on number days to 50%
silking date , plant height ,ear height , resistance to late wilt disease , grain yield (Mg/ha), ear
length , ear diameter , number of rows /ear , number of kernels /row and weight of 100-
kernels. Data were genetically analyzed by using Griffing (1956) method -4 model- 1 fixed
model. The mean squares associated with locations were found to be significant for all
studied traits, except number of days to 50% silking date, resistance to late wilt disease and
weight of 100-kernels as well as general GCA and specific SCA combining ability mean
squares were significant for most studied traits. The magnitude of K°’GCA/ K*SCA ratio
exhibited the importance non-additive gene action for the inheritance these studied traifs.
Also, ratio of K°GCA x loc / K*SCA x loc showed the importance of non-additive gene action
Jor all studied traits under this study. The inbred lines Gm1560, Gm1561 and Gml1565 had
desirable and significant GCA effects for grain yield , the inbred line Gm1562 had desirable
and significant GCA effects for short plants and lower ear position, while the inbred line 1566
had desirable and significant GCA effects for plant height ,ear length and number of
kernels/row. Also, three crosses i.e. Ix4, Ix5 and 2x5 (10.85, 11.02 and 10.75 Mg/ha)
surpassed significantly and out-yielded relative to the highest check SC166 (9.88 Mg/ha) as
relative increasing was estimated by (9.82, 11.54 and 8.81%, respectively). These crosses
could be used as good and desirable hybrids in maize breeding program.
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INTRODUCTION

Half diallel analysis gave information about the components of genetic variance and
helped the breeder in the selection of desirable parents for crossing programs and also in
deciding a suitable breeding method for genetic improvement of various traits

The concept of general (GCA) and specific (SCA) combining ability was firstly defined
by Sprague and Tatum (1942). El-Zeir et al. (1999) and Ibrahim (2001) found that SCA
effects were higher than GCA effects for grain yield and most studied traits, while Mahmoud
(1996), Soliman and Sadek (1999) , Nawar (1985), Ibrahim (2007) and Ibrahim and El-
Ghonemy (2010) found the reverse. Amer ef al. (1998) revealed that the GCA and SCA mean
squares were highly significant for grain yield, ear length, ear diameter and number of
kernels/ row. Aly (1999) indicated that both GCA and SCA variances were significant for
grain yield in two years and their combined data. Motawei and Mosa (2009) found that mean
squares due to both GCA and SCA were significant or highly significant for grain yield, days
to mid-silk, plant height and ear height. Ibrahim (2005) found heterosis for grain yield in F
hybrids relative to the check variety SC 155, SC 3080 and to the mean of all crosses, which,



ranged from (-28.24 to 45.42 %), (-26.52 to 48.90. %) and (-33.54 to 34.67 %), respectively.
Abd El- Azeem and Abd El- Moula (2009) found that four crosses (L 4 x Gz 638), (L 4 x Gm
1004), (L 7 x Gz 639) and (L 7 x Gz 649) significantly out yiclded the best check SC155 by
12.88, 10.81, 17.75 and 13.87 %, respectively. Abd El-Moneam et al. (2009) found positive
significant heterosis values for grain yield.

The objectives of this study were: 1) to determine general combining ability of new
inbred lines and specific combining ability for new single crosses 2) to estimate the relative
increasing % (superiority) for grain yield trait relative to the commercial hybrids as checks
(8C162, SC166 and SC 164) in diallel crosses and 3) to identify promising single crosses in
the present study. '

MATERIALS AND METHODS

Seven Sy yellow maize inbred lines i.e.(Gml1560, Gmi1561, Gml1562, Gml1563,
Gm1564, Gm1565 and Gm1566 ) were used in this study are shown in Table 1. These inbred
lines were developed at Gemmeiza Agricultural Research Station and had high combining
ability, All possible combination were made without reciprocal among the seven inbred lines
in 2008 growing season at Gemmeiza Research Station. The 21 single crosses and three
checks (SC162, SC166 and SC164) were evaluated at three locations (Gemmeiza, Sids and
Mallawy) Agricultural Research Stations in 2009 growing season. Entries were arranged in a
randomized complete block design (RCBD) with four replications. Plot size one row, 6m long
and 80 cm width and hills were spaced at 25cm. All cultural practices were applied as
recommend. Data were collected on number of days to 50% silking date, plant and ear
heights, resistance to late wilt disease% (was submitted to the arcsine of the square root
transformation), grain yield (Mg/ha) adjusted to 15.5% moisture content, car length, ear
diameter, number of rows/ear ,number of kernels/ row and weight of 100-kernels . Data were
analysed across three locations after testing the homogeneity of error mean squares according
to Snedecor and Cochran, 1967. Combining ability variances and effects were calculated
according to Griffing (1956) method 4 model -1 fixed model. The hybrids effect was assumed
to be fixed while; the locations effect was considered random.

Superiority (%) for hybrids over check cultivars for grain yield was computed as
follows:-

Mcheck

Where: is the mean value of experimental hybrid and M check is the mean value of the
check hybrid.

The significance of heterosis was estimated according the following formula:

Hybrid x loc. "
r x loc.

L.S.D. for superiority (%) = \/ Ms

98



Table (1); Names and pedigree of the inbred lines in this stady:

No Line Name Pedigree

1- P1 Gm1560 CIMMYT P2
2- P2 Gm1561 CIMMYT P23
3- P3 Gm1562 CIMMYT P35
4- P4 Gm1563 CIMMYT P38
5- Ps Gm1564 CIMMYT P41
6- Pé Gm1565 SK-21

7- P7 Gm1566 Comp-45

RESULTS AND DISCUSSION

Mean performance (X), experimental error (s?) and coefficient of variability (C.V.%)
for the ten studied traits at each location and the combined analysis are presented in Table 2.
The obtained results indicated that mean performance at Gemmeiza was higher comparing to
the two other locations for all studied traits, except silking date, ear length and ear diameter,
while the reverse was obtained for all traits. This indicates that accuracy of experiment was
higher at Gemmeiza location or that environmental conditions were more suitable at
Gemmeiza than Sids and Mallawy locations. Mosa (2003) and Ibrahim and El-Ghonemy
(2010) defined that stress environment for mean performance of certain attribute is low and
this stress for one trait did not mean stress for all of the rest studied traits. This indicated that
the three locations differed among them and genotypes differed from location to anther.

Table 3, Exhibited that mean squares due to locations were highly significant for all
studies traits, except weight of 100-kernels as well as mean squares due to crosses and their
interactions with location were significant, too. Non- additive gene action effects were more
importance than the additive gene action effects for all studied traits according to the ratio
K’GCA/ K*SCA. Also, on the other hand, the ratio K’GCA x loc /K’SCA x loc was less than
the unity for all the studied traits indicating that the non-additive gene action effects played
important role in the inheritance these traits through interactions with locations. These results
are agreement with that reported by Shehata et al. (1975), El-Hosary (1989), EL.-Shamarka et
al. (1994) and El-Ghonemy and Ibrahim (2010),

Table 4, Referred to values of mean performance for number of days to 50% silking
date, plant height and ecar height were lower than the three checks (SC162, SC166 and SC164)
towards earliness, shortness and lower ear position, usually, early maturing hybrids are
shorter, and late maturing, thus, plant breeders prefer to select for lower ear position. While
the other traits such as ear length, ear diameter did not differ from the three checks in this
respect. Number of rows /ear, number of kernels/ row and weight of 100-kemels gave higher
values of means and considered the main components of grain yield comparing to the three
checks, while the mean performance for grain yield , three single crossesi.e. 1 x 4,1 x 5 and
2 x 5(10.85, 11.02 and 10.75 Mg/ha.) gave higher values than the highest check SC166
(9.88 Mg/ha.) by relative increasing was (9.82 ,11.54 and 8.81 % , respectively), where it
considered promising crosses and could be share in maize breeding program because of their
highly yielding abilities.
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Superiority of single crosses relative to the three checks (8C162, SC166 and SC164) for
grain yield as an average of the three locations are presented inh Table 5, Superiority in those
traits, specially grain yield trait, is one of greatest among important agronomic traits in maize
because superiority or heterosis for grain yield trait is great , ten crosses such as 1x 2 1% 3,
1x 4, 1x 5, 2x 4, 2x 5, 4x 6, 4x 7, 5% 6 and 6x 7 surpassed significantly by relative
increasing was estimated by values (13.49, 13.92, 18.28, 20.14, 11.85, 17.19, 15.01, 12.72,
12.40 and 8.07 %, respectively) relative to the check hybrid SC162. Three crosses such as
1x 4, 1x 5, and 2x 5 surpassed significantly and out-yielded by values (9.84 , 11.56 and 8.83
% ) relative to the check hybrid SC166, also six crosses suchas 1x 2, Ix 3, 1x4, 1x 5 2x 5
and 4x 6 surpassed significantly by relative increasing estimated by values (7.58, 7.99, 12.12,
13.88, 11.09 and 9.02 %) relative to the check hybrid SC164. These new crosses exhibited
useful superiority in addition to it considered favorite and desirable hybrids in maize breeding
program. Many investigators reported that high superiority for grain yield of maize i.e.
Mahmoud et al. (1990), Mosa (2003), Amer (2003), Ibrahim (2005) and Ibrahim and El-
Ghonemy (2010).

Estimates of general combining ability (GCA) effects of parents for the combined data
are presented in Table 6. The inbred lines i.e., Gm1560, Gm1561 Gm1563 and Gm1565 had
desirable and significant GCA effects for grain yield, the inbred line Gm1562 had desirable
and significant GCA effects for plant and ear heights towards (short plants and lower ear
position), while the inbred line Gm1563 exhibited desirable and significant GCA effects for
plant height, resistance to late wilt disease, number of rows / ear and weight of 100-kernels.
The inbred line 1566 gave desirable and significant GCA effects for ear height, ear length and
number of kernels/ row. These inbred lines had desirable and significant GCA effects for most
studied traits.

Estimates of specific combining ability (SCA) effects of single crosses for the
combined data are given in Table 7. Ten single crosses showed positive significant SCA
effects for grain yield , seven single crosses for weight of 100-kermnels, four single crosses for
number of rows/ ear, four single crosses for ear diameter, two single crosses for ear length,
one single cross for resistance to late wilt disease, while, on the other hand, three, two and
four single crosses had desirable and negative significant SCA effects for number of days to
50% silking date, plant and ear heights towards (earliness, short plants and lower ear
position). Also, the single cross 1 x 3 showed positive significant SCA effects for ear
diameter, weight of-100 kernels and grain yield .The single crosses 1 x 6 and 1 x 7 are
considered good single crosses for number of days to 50% silking date, plant and ear heights
towards (earliness, short plants and lower ear position) .These single crosses for most studied
traits in herein are considered favorite and desirable crosses to share in maize breeding
program,
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Table (2): Mean (i) , exprimental error (82 )and coefficient of variability (C.V%) for the following studied traits at (Gemmeiza , Sids and

Mallawy) locations plus their combined analysis.

No. of days to Plant Ear Resistance Ear Ear No of No. of Weight of Grais vield
Location | Variable 50% Silking height height | to late wilt | length | diameter | rows/ | Kernels/ { 100-kernels ™ g/za)
date (day) (cm) (cm) (cm) (cm) ear row (g)

Gemmeiza ')—( 60.1 243.2 142.1 85.49 18.4 4.74 15.14 40.23 34.77 9.780
Error 1.16 36.6 28.2 30.81 1.39 0.183 0.98 10.65 7.92 0.759
C.V*% 1.80 2.49 3.74 6.49 6.40 9.03 6.53 811 8.10 8.910
Sids X 67.1 216.44 109.9 35.76 19.89 5.03 14.6 37.63 34.6 8.830
Error 4,37 32.92 20.1 36.51 1.93 0.024 0.32 5.79 3.7 0.725
CV% 311 2.65 4.10 7.05 6.98 3.10 3.89 6.40 5.54 9.640
Mallawy X 63.6 2222 114.1 88.68 17.8 4.64 149 37.6 343 8.960
Error 2.32 32.11 29.50 14.57 0.832 0.126 0.416 5.0 5.75 0.528
CV% 2.40 2.55 4.76 4.31 5.134 7.66 4.34 5.94 7.00 8.110
Combined X 63.6 227.3 122.0 86.64 18.7 4.8 14.9 38.5 3.6 9.190
Error 2.62 33.88 25.93 27.30 139 0.11 0.57 7.15 5.80 0.671
CV% 3.74 6.04 6.60 6.03 6.76 6.97 5.57 7.71 7.37 8.910
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"Table (3): Mean squares of combined analysis for the ten studied traits at three locations in 2009 season.

No.of days Plant Ear Resistance Ear Ear No. of No. of Weight of Grain
Sources to 50% to 100- ]
DF height height length diameter rows kernels yield
silking iate wilt / / kernels (Mg/ha)
ear 0
date (em) (em) disease (cm) (cm) row @
Locations (Loc.) |2 1053, 7%* | 16618.6** | 25750.3** | 263.33** 99.4** 3.37%* 6.27*% 190.41%* 4.13ns 22.374**
Reps/ Loc. 9 1.9 859 111.5 26.87 1.69 $.580 0.49 3.34 9.66 0.92
GCA 6| 1500ns | 2778.6** | 1344.12** | 123.6ns 10.66** 0.588** 9.30** | 66.65%* | 229.24** | 3L56**
SCA 14 64.32%% | 2786.76%* 1 1170.12** { 107.4 ns 4.74% 1.468** 6.13** 27.85ns | 148.62** | 26.04**
GCAx Loc. 12 25.37%* 825.38** | 83.08** 46.83ns 3.03* 0.100ns 1.53** 13.01ns 13.45* 1.520%*
SCA x Loc. 28 16.59%% 909.06%* | 303.23%* 72.61* 2.10ns 0.120ns 1.07ns 17.55% 7.95ns 1.321%*
Error 180 2.62 33.87 25.91 27.30 1.39 0.111 0.57 7.144 5.776 0.67
K’GCA/K’SCA -0.045 0.2080 0.291 0.115 0.578 0.280 0.307 0.723 0.307 0.243
K’ GCA x loc
) 0.331 0.0002 0.200 0.086 0.462 -0.244 0.384 0.113 0.706 0.261
K" SCAxloc

*.*% refer to 0.05 and 0.01 levels of significantly, respectively.
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"Table (4): Mean performance of maize genotypes for combined data at three locations (Gemmeiza , Sids and Mallawy ) in 2009

s¢ason.

No.of daysto | Plant | Ear | Resistance Ear . Ear No. of No. of Weight of-100 | Grain

Crosses 50% silking | height | height | to late wilt | length diameter rows. Jear kernei-s Irow kernel Yield

date (day) fem.) | (em.) | disease (cm.) (cm.) (®) (Mg/ba)

1x2 64.5 244.6 } 131.4 89.04 18.8 4.8 14.6 40.8 37.3 10.41
1x3 64.1 234.7 | 128.7 87.85 17.9 4.3 15.2 38.4 37.8 10.45
1x4 66.4 236.7 | 128.7 90.00 19.2 4.7 16.4 37.9 373 10.85
1x5 67.5 228.1 | 1234 87.74 19.3 5.1 16.2 39.1 37.9 11.02
1x6 60.1 223.0 | 1168 84.98 17.8 4.7 14.9 36.2 313 7.84
1x7 59.7 203.0 | 106.2 78.88 19.4 4.7 14.1 39.3 28.0 7.19
2x3 612 233.1 | 129.7 84,76 18.1 4.8 14.9 364 34.4 8.62
2x4 64.1 2324 { 1278 88.38 18.6 4.6 14.9 38.6 38.4 10.26
2x5 62.9 237.7 | 1280 82.53 18.6 4.9 15.1 39.2 393 10.75
2x6 62.8 2383 1 129.6 87.51 19.4 4.8 14,7 38.7 36.9 9.49
2x7 63.3 2285 | 1251 88.08 19.1 4.9 13.3 40.1 35,7 8.67
3x4 63.3 176.5 | 97.1 87.97 17.7 4.5 14.3 36.9 28.7 6.66
3x5 63.6 210.8 | 100.4 83.87 19.2 4.5 15.0 34.9 26.6 6.45
3x6 62.8 229.7 | 122.8 88.21 17.8 4.8 14.5 373 352 8.82
3x7 63.5 2228 { 1173 81.52 19.0 4.5 13.8 36.7 28.2 6.91
4x5 61.3 2214 | 1162 90.00 189 4.7 14.0 35.9 329 7.65
4x6 65.8 2403 | 1303 89.04 18.9 5.3 159 40.3 35.8 10.55
4x7 64.8 2385 | 1304 85.62 19.4 4.9 15.1 40.8 36.5 10.34
5x6 63.5 2338 | 1309 89.04 18.2 4.9 15.2 40.1 36.5 10.31
5x7 . 639 234.0 | 1234 90.00 20.1 5.0 14.6 41.0 36.1 9.77
6x7 66.9 225.3 | 117.3 84.46 19.1 5.1 15.6 39.9 35.0 9,98
SC 162 65.5 245.6 | 138.2 90.00 219 5.10 14.95 42.6 36.2 9.31
Checks | SC 166 64.7 2355 1 1253 | 89.30 22.6 5.18 17.70 42.6 36.5 9.88
SC 164 64.1 230.2 | 1295 89.30 21.8 4.95 14.90 40.7 38.0 9.68
LSD 0.05 3.63 24,52 | 12.70 9.77 1.27 0.28 0.91 3.32 2.56 0.97
0.01 4.85 32.77 | 1698 13.06 1.70 0.37 1.21 4.44 3.42 1.30




Table (5): Superiority of 21 single crosses relative to the three checks (SC162 ,SC164
and SC 166 ) for grain yield as an average of the three locations.

(%)
Single crosses | Grain yield | Superiority of 21 single crosses relative to the following checks
(Mg/ha) SC162 (9173 SC166 (9.878 SC164 (9.677 Mg/ha
Mg/ha) Mg/ha) )
ix2 10.41 13.49** 5.39%* 7.58%%
1x3 10.45 13.92%* 5.79%* 7.99%*
1x4 10.85 18.28%* 9.84%* 12.12%*
Ix5 11.02 20.14%* 11.56** 13.88%*
1x6 7.84 -14.53** -20.63** -18.,98%*
Ix7 7.19 -21.62%* -27.21** -25.70**
2x3 8.62 -6.03** ~12.74%% -10.92%*
2x4 10.26 11.85%* 3.87%* 6.02%%
2x5 10.75 17.19%% 8.83%+* 11.09%*
2x6 9.49 3.46%* -3.93%x* -1,93%*
2x7 8.67 -5.48%* -21.23%* -10.41%*
3x4 6.66 -27.40%* -32.58** ~31.18%*
3x5 6.45 -29.68+** -34.70%* -33.35%%
3x6 8.82 -3.85%* -10.71** -8.87**
3x7 6.91 -24.67%* -30.05%* -28,59**
4x5 7.65 -16.60%* -22.56%* -20.95%%
4x6 10.55 15.01** 6.80%* 9.02%*
4x7 10.34 12,72%* 4.68%* 6.86**
5x6 10.31 12.40** 4.37%% 6.54%%
5x7 9277 6.51** -1.09 0.96ns
6x7 9.98 8.07** 1.03 3.13%*
LS.D 0.05 1.19
0.01 1.59

* %% refer to 0.05 and 0.01 levels of significantly, respectively.
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" Table ( 6): Estimates of general combining ability effects for the seven inbred lines by using combined analysis at the three

locations.
Inbred Lines No of days Plant Ear Resistance Ear Ear No.of No. of Weight of Grain
_to 50% height beight | tolatewilt| length | diameter | TOWS kernels 100- Yield
sitking date Jear frow kernels
(Mg/ha)
1- Gm 1560 0.112 1.257 0.667 -0.272 0.030 -0.033 0.431*%* 0.147 0.441* 0,825%*
2- Gm 1561 -0.588 10,157* 7.933%* 0.091 0.058 0.602 0.347% 0.589w+ 2.931%+ 0.610*~
3-Gm 1562 ~0.655 =11.242%* =7.167%* -1.136 ~0.872%* | -0.186%* | -0.306%% | -2.079* -3.208%+* -1.444%*
4. Gm 1563 0.812 -3.576* -0.300 2232 0.120 -0.018 0.263*¥ -0.124 0.429* 0.235
5- Gm 1564 0.212 0.407 -1.900 0.666 0.073 0.062 0.183* -0.178 6.391 0.161
6- Gm 1565 0.029 5323 3.183* 0,677 0.066 0.129** 0.336%* 0.309 0.679%* 0.368*
7- Gm 1566 0.079 -2.326 -2.417% -2.288* 0.526* 0.044 -0.561** 1.366** -LETI* -0.485%+~
L8P 0.05 1.32 7.49 .37 1.78 0.45 0.08 0.15 0.19 0.42 0.32
gi 0.01 1.85 10.47 332 2.50 0.63 0.12 0.21 0.26 0.59 0.45
LSD 0.05 202 11.43 3.63 272 0.69 0.13 0.49 1.44 0.45 1.70
gi-gj 0.01 2,83 16.00 5.08 81 0.97 0.18 0.69 p AL | 0.63 2.39

* * refer to 0.05 and 0.01 levels of significantly, respectively
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" Table ( 7): Estimates of specific combining ability effects of single crosses for the combined of the three locations (Gemmeiza ,

Sids and Mallawy).
No. of days No. of No.of Weight of Grain
Crowes | oo | hut | | R | | B | | e | | vied
silking date 8 £ - ear frow kernels (Mg/ha)
1x2 1.361 5.88 0.84 2.581 0.012 0.003 -0.351 1.618 -0.684 0.081
1x3 1.011 17.37* 13.19%* 2.616 0.009 0.183* 0.249 1.831 6.077%* 2.179**
1x4 1.878 11.70 6.33 1.398 0.309 -0.085 0,789%* -0.616 1.884%* 0.903**
1x8 3.561%* -0.87 2.68 0.706 0.539 0.302#* 0.719** 0.571 2.531*F 1.146**
1x6 -3.672*% -10.87 -8.99* -2.072 -0.988** -0.240** -0.784** -2.716* -4.383* 2239
1x7 -4.139%% | -2322%* | .14.06** -5.229* 0.119 -0.163 -0.621* -0.689 -5.424** -2.071%*
2x3 -1.206 6.88 6.93 -0.837 0.172 0.198* 0.686** -0.606 0.196 0.266
2x4 0.244 -1.45 -1.86 -0.581 -0.319 «0.145 0.117 -0.377 0.452 0.221
2x5 -0.322 -0.18 -0.01 ~4.872* -0.319 0.075 0.397 0.359 1.449* 0.786"*
2x6 -0.222 -4.52 -3.51 0.099 0.567 -0.167* -0.139 =0.661 -1.239 -0.675*
2x7 0.144 ~6.62 -2.41 3.609 -0,243 0.035 =0.709%* -0.334 -0.173 -0.678*%
3x4 -0.439 »35.97%% | ~17.42%* 0.229 -0.223 -0.082 -0.541* 0.628 -2.994%* =1,318%*
3x5 0.411 -5.70 =12,49%* -2.304 -0.643 -0.212* 0.222 -1.369 -5.055%* -1.463**
3x6 -0.239 8.30 4.84 2.026 1.264** 0.055 -0.364 0.578 3.306"* 0.701*
3x7 0.461 9.12 4.94 1.731 -0.579 -0.143 -0.251 -1.062 -1.528* -0.366
435 -3.36** -2.70 -3.61 0.461 0.099 -0.130 ~1.296%* -2.324* 2524+ -1.932%*
4x6 1.294 11.30 5.39 -0.509 0.039 0.337%* 0.451 1.589 0.146 0.755%*
4x7 0.328 17.12% 11.16* -0.999 0.096 0.105 0.481 1.099 3.037** 1.371%*
5x6 -0.356 0.82 7.66 1.058 -0.648 -0.093 -0.153 1.493 0.842 0.588*
Sx7 0.011 8.63 5.76 4.951* 0.842* 0.058 0.111 1.269 2.759%* 0.874%*
6x7 3.194%* -5.03 -5.41 -0.602 -0.234 0.108 0.991** -0.284 1.329 0.870%*
LSD 0.05 1.97 14.56 8.40* 4.11 0.70 0.17 0.50 2.02 1.36 0.56
Sij 0.01 2.65 19.60 11.33 5.54 0.94 0.23 0.67 2.73 1.83 0.75
LSD 0.05 3.05 257 13.03 6.38 1.08 0.26 0.77 3.14 211 0.86
Sij-Sik 0.01 4.10 30.39 17.55 8.59 1.46 0.35 1.04 4,22 2.84 1.16
L.S.D 0.05 2.64 19.55 11.29 552 0.94 0.22 0.67 2.72 1.83 0.75
Sij-Skl 0.01 3.56 26.31 15.20 7.44 1.26 0.30 0.90 3.66 2.46 1.00

* %% refer to 0.05 and 0.01 levels of significantly, respectively.
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