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ABSTRACT

A half-diallel se1 of crosses among seven bread wheat genotypes, namely; Giza
168 (P1), Sakha 93 (P2), Gemmeiza 10 (P3), Shorawakl BW 20313 (P4), IG 43251
ICBW 2060015 (PS), IG 4193 ICBW 207010 (P6) and IG 41897 ICBW 201657 (P7) was
done during 2005/2006 and 2006/2007 growing seasons. The F;* of twenty-one crosses
and their seven parents were grown In a field experiment under two sowing dates; 26* of
November (normal sowing date) and 24* of December (late sowing date) in 2007/2008
season at the Experimental Farm of South Valley University, Qena. Days to 50%
heading, plant height, No. of spikes/plani, spike length, No. of spikelets/spike, No. of
kernels/spike, grain yleld/plant, thousand kernel weight (TKW) and harvest index were
studied. General (GCA) and specific (SCA) combining abillty variances and effects and
the genefic parameters were estimated. The results revealed that, wheat genotypes
differed in their responses under different sowing dates for the studied traits. Both GCA
and SCA variances were highly significant for oll studied traits at the two sowing dates
and their combined data except for GCA variance for spike length, which was significant
only at combined data. Based on the GCA/SCA ratlo, non-additive type of gene action
was found 1o be of greater importance over additive effect in inheritance of all studied
traits. The parental line IG 41897 ICBW 201657 (P7) proved (o be the best general
combiner for grain yield/plant at the two sowing dates and thelr combined data. The most
desirable SCA effects for grain yield/plant were found in the two crosses; P2 X P3 and P4
X PS5 at the two sowing dates and their combined data. Results indicated that both
additive and non-additive gene effects were involved in the control of the all studied traits
in both sowing dates. In addition, most of the variation was attributed to the non-additive
gene effects. The average degree of dominance indicated that all studied traits might be
controlled by over dominance effects in both sowing dates. Narrow-sense heritability
values were low in most studied traits.
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INTRODUCTION
In Egypt, there is an urgent need to increase the productivity of
wheat (Triticum aestivum L.) to reduce the food gap resulting from
population increase. The breeders have to develop a new set of varieties
with higher production.




-Planting-in a proper date is one of the most important factors
affecting the. productivity of wheat. Abdullah et al (2007) reported decline
of 1000-grain weight (TKW) with delayed sowing from 25™ Oct. to 10™ Jan.
Furthermore, El-Marakby et al (2007) found a reduction in grain yield/plant
by delaying sowing date from 8™ November to 8® December while days to
heading was increased. Haj et al (2007) found that late November sowing
dates (November 20® and 28™ ) generally produced higher number of
spikes/m?, No. of grains/spike, TKW and final grain yield than those of late
sowings (December 15™ and 25® ). Also, days to heading, plant height,
1000-grain weight and grain yield/ha were negatively affected as a result of
late date. (20" December) compared to the normal sowing date (17"
November), while three genotypes performed well with respect to harvest
index under the late planting condisions (Khan ef af 2007).

Estimation of the types of gene action involved in the expression of
traits, the level of additive effects, and the degree of dominance are very
important in developing a breeding method for the trait of interest (Hallauer
and Miranda 1988). In this respect, many genetic models were introduced to
estimate the different genetic parameters as approaches of Griffing (1956)
and Hayman (1958). Combining ability analysis is the most widely used
biometrical tool for identifying parental genotypes in terms of their ability to
combine in hybrid combinations. With this method the resulting total
genetic variation is partitioned into the variance effect of general combining
as a measure of additive gene action and specific combining ability as a
measure of non-additive gene action. Hendawy (1994), Patil er al (1995),
Menon and Sharma (1997), Esmail (2002), Singh et al (2004), Hasnain et al
(2006), Biljana and Marija (2007), Muhammad et o/ (2007) and Nazan
(2008) reported the importance of both additive and non-additive gene
effects in the inheritance of some traits in wheat,

The present study was undertaken to study the nature and magnitude
of gene actions and to identify the best general combiners and the best
crosses on the basis of their general and specific combining ability for the
studied traits in bread wheat at two sowing dates under stress conditions
(salinity each of soil and irrigation water) under Upper Egypt environment.

MATERIALS AND METHODS

The present study was performed at the Experimental Farm, Faculty
of Agriculture, South Valley University, Qena (600 km. south of Cairo,
26°11'N and 32°44'FE) during 2005-2008 growing seasons. The soil of the
experimental site is loam in texture throughout its profile (53.08% sand,
18.2% silt and 28.72% clay?. The soil and irrigation water salinity (EC.)
were 11.61 and 6.5dSm -, respectively. In 2005/2006 season, seven
parental genotypes of bread wheat (Triticum aestivum L.), namely; Giza 168
(P1), Sakha 93 (P2), Gemmeiza 10 (P3), Shorawaki BW 20313 (P4), IG

282



43251 ICBW 2060015 (P5), IG 4198 ICBW 207010 (P6) and IG 41897
ICBW 201657 (P7) were used in a half diallel cross mating design and seeds
of 21 Fy’s were produced. In 2006/2007 season, the parents were crossed
again to produce more F; seeds. In 2007/2008 season, the 28 genotypes
(seven parents and 21 F| crosses) were evaluated under two different sowing
dates, normal (26 November) and late (24 December) in two separate
experiments. In each experiment, the genotypes were sown in a randomized
complete blocks design with three replicates; with plots having two rows for
each F; and three rows for each parent. Each row was 3m long spaced 20 cm
apart with 10 cm between plants within rows. The recommended cultural
practices of wheat production in the region were applied.

Number of days to 50% heading was recorded in each plot for each
sowing date as number of days from sowing till complete emergence of the
main stem spike from the sheath of flag leaf of 50% of plants. In addition, at
harvest time, for each sowing date, ten random competitive plants were
taken from each plot to record the following data:

1- Plant height (cm). \

2- Number of spikes/plant.

3- Spike length (cm).

4- Number of spikelets/spike.

5- Number of kernels/spike.

6- Grain yield/plant (g).

7- Thousand kernel weight (TKW) (g).

8-Harvest index (HI) in % was calculated as follows: HI= Grain
weight/plant (g.) X 100 / biological weight (g) -

The data were statistically analyzed on the basis of entry mean
according to Gomez and Gomez (1984). Combining ability analysis was
carried out using Method II, Model I as suggested by Griffing (1956).The
combined analysts was calculated over the two different sowing dates to test
the interaction of the different genetic components with the two sowing
dates and was done whenever the homogeneity of variances was detected.
Also, types of gene action, genetic ratios and heritability were calculated
according to the method of Hayman (1958).

RESULTS AND DISCUSSION

Mean Performance

The analysis of variance of each sowing date together with their
combined data for the studied traits are presented in Table (1). Sowing dates
mean squares were found to be highly significant for all studied traits except
No. of kernels/spike, which was non-significant and spike length, which
was only significant. Crosses means under normal sowing date were higher
than those under late date for No. of days to 50% heading, plant height,
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1000-kernels weight and harvest index (Table 2). In contrast, for the rest
traits, means ‘under late sowing date were higher than those under early
sowing date. Parents' performances were in this line for most traits.

Genotypes mean squares were found to be highly significant for all
studied traits at the two sowing dates and their combined data, indicating
existence of differences among these genotypes. The interaction of
genotypes with the dates of sowing were highly significant for all studied
traits, reflecting the fact that these genotypes behaved differently in their
performance from sowing date to another. In this connectton, reduction in
one or more of the studied traits as a result of delaying sowing date were
also obtained by Subedik et al (1997), Abdullah et al (2007), El-Marakby et
al (2007), Haj et al (2007), Khan et al (2007), Hardan (2008) and Ibrahim et
al (1986). However, Khan et al (2007) reported that three genotypes
performed well-with respect to harvest index under late plantmg condmons
Also, days to heading was increased by delaying: sowing date from 8"
November to 8" December (El-Marakby et al 2007).

Combining Ablllty Analysis

Results of the analysis of variance presented in Table (l) show that,
both general (GCA) and specific (SCA) combining ability variances were
found to be highly significant for all studied traits at the two sowing dates
and their combined data, except GCA variance for spike length which was
only significant at combined data. This would indicate the importance of
both additive and non-additive gene effects in the expression of these traits.
The ratio of GCA/SCA was used to clarify the nature of the genetic
variances, involved. It was found to be less than unity for all studied traits at
the two sowing dates and their combined data, indicating that non-additive
gene effects were of greater importance than additive ones in the inheritance
of these traits. Both general and specific combining ability variances were
also detected by Hendawy (1994), Patil et al (1995), Menon and Sharma
(1997), Ahmed (1999), Javaid et al (2001), Esmail (2002), Gouis et al
(2002), Hamada (2003), Joshi et al (2004), Singh et al (2004), Hassani ef al
(2005), Hasnain et al (2006), Biljana and Marija (2007), Chowdhary et al
(2007), Muhammad et gl (2007) and Nazan (2008).

The interaction of sowing dates with both types of combing ability
were found to be highly significant for all studied traits, suggesting that the
variance magnitude of different types of gene action were fluctuated from
sowing date to another and selection for these traits should be done under
more environments.
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Table 1. Mean squares of ordinary and combining ability analysis for the studied traits at the two sowing dates and

the combined data.
Daysto | Plant | No.of . No. of Grain 1000-
Sourceol IDF.{ 50% | height |spikes/ S‘“‘Z‘c’:)"g‘" spikelets k:'r':lfl;";‘;i’;e vield/piant| kernel iﬁi‘;"&‘))
heading | (cm) plant /spike (g) | weight (g)
Normal sowing date
Reps. 2 0.14 33.55 0.107 0.056 1.512 16.%69 0.462 6.463 1.706
Genotypes | 27 | 81.76** [333.22**|11.148*% 6.109** 45.406%* | 129.672%* | 19.19%* | 112.799** | 496.044**
GCA 6 |221.17%%|523.20%%|2,173** | £.425** 83.307** | 87.623** | 12.965** | 37.579** | 618.4]15**
SCA 2] | 41.93%* 1278.91**(13.713%*| 6.018%* | 34.577** | 141.686** | 5.745** | 134.201%* | 455.367**
Error 54 1.2 9.57 0.478 0.506 2.981 7.869 0.328 6.923 4911
GCA/SCA - 0.59 0.21 0.02 0.12 0.27 0.07 0.25 0.03 0.16
Late sowing date ' ‘
Reps. 2 0.05 7.41 0.143 0.488 . 9.905 15.679 0.146 66.2 9.176
Genotypes | 27 | 13.63** | 467.66** | 6.238** | 7.831** 34.963** | 187.055%* | 10.541%* { 181.944%* | 467.782**
- GCA 6 | 24.78** |330.27**|6.099**| 5.386** 32.692%* | 192.205%* | 9.444%% | 120.3** §70.44%¢
SCA- 21 | 10.45** | 506.92** | 6.277** 8.53%+ 35.612%* | 185.584** | 10.854** {199.557** | 352.736%*
Error 54 1.2 11.52 | 0316 0.489 2.164 8.987 0.097 17.537 5.642
GCA/SCA | - | 027 007 | o1t 0.07 0.10 0.12 0.10 0.07 0.28
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Table 1. Cont.

~1000-

_ i::::; :: D, D;z;‘to i Ifeih;l:t :l:iol.r;rl z:'ﬂ; No. of No. of . Grain ] H’";: )lndn
heading | (em) plant | (cm) fspike ke at (g)
Dates 1 | 4210.017* | 1244.24%* | 128.63** 1.95* 120.024%* 18.667 | 39.266%% | 727.459** | 796.48595%*
Rep. within dates | 4 0.1 - 2048 0.13 0272 5.708 16274 0.304 36332 5.4411
Genotypes 27 | 64.54%% | 520.53%* | 7.23% | 6.159¢* 39.9*¢ | 185.986%* | 16.983* | 173.536%* | 529.85268%¢
GCA 6 172.36%% | 757.11%* | 3.75%* 1.101* 62.166%* | 204.48%* | 14.068** | 118.451** 9224924
SCA 21 | 33.73%% | 452.93%¢ | 823*% | 7.604** | 33.539%* | 180.702°% | 17.816%** | 189.274** 417.67**
Genotypes X dates | 27 30.86*+ | 280.35** | 10.16%* | 7.781%* | 40.468** | 130.741** : 12.748%* | 121.208** | 433.97334%*
"GCAXdates | 6 | 73.50%¢ | 96.44e% [ 4520 [ 1071100 | 53.8330¢ | 75346 | 4.086%* | 39.425** | 586.365%
SCA X dates +| 21 18.65%* 332.9%* | 11.76** | 6£.944%* 36.65%* | 146,568**% | 15.223%% | 144.574%% | . 390.433%*
Error | 108 12 10.55 0.4 0498 2.573 8428 | 0213 12.23 5.27618
GCAJSCA S . x-1 0.19 0.05 0.02 021 0.13 0.09 .07 023

* and ** Significant at 5% and 1% levels of probability, respoctively.




Table 2, Mean performance of the wheat parental varieties and their Fy
crosses at the two sowing dates and the combined data for the

studied traits.

Days to 50% heading Plant height {cm) No. of spikes / plant
Genotype Pl | D2 [Com. | DI | D2 |[Com. | D1 | D2 | Com.
P1 8733 | 79.67 | 8350 | 57.50 | 8467 | 56.08 | 200 | 567 | 3.83
P2 8600 | 78.67 | 8233 | 6803 | 51.70 | 5987 | 200 | 767 | 483
2 93.00 | 7933 | 86.17 | 68.70 | 4500 | 5685 | 2.67 | 7.00 | 4.83
P4 103.00 | 79.67 | 0133 | 8297 | 6227 | 7262 | 333 | 767 | 550
Ps 91.00 | 79.00 | 85.00 | 7093 | 6250 | 6672 | 233 | 7.67 | 5.00
P6 10200 | 8833 | 95.17 |- 7000 | 7567 | 7283 | 3.00 | 600 | 450
P7 97.67 | 83.33 | 90.50 | 63.67 | 6780 | 6573 | 233 | 767 | 5.00
XP 9492 | 81.14 | 87.71 | 6883 | 5994 | 644 | 252 | 705 | a8

P1XP2 87.00 | 81.00 | 84.00 | 74.87 | 65.00 | 6993 | 4.67 500 4.83

PIXP3 89.00 { 80.00 | 84.50 | 91.80 | 6437 | 63.08 | 2.67 5.00 3.83

P1XP4 86.00 | 81.00 | 83.50 | 6790 | 8167 | 74.78 | 633 4.00 5.17

P1XP5 85.00 | 79.00 | 82.00 | 73.50 | 5937 | 6643 | 5.67 7.67 6.67

P1XP6 84.00 | 82.00 | 83.00 ; 63.87 | 72.10 | 6798 | 7.00 5.00 6.00

P1XP7 87.00 j 80.00 | 83.50 | 77.77 | 87.50 | 8263 | 7.00 6.00 6.50

PRXP3 88.00 | 82.00 | 8500 | 79.17 § 6400 | 71.58 | 6.33 6.33 6.33

P2XP4 90.00 | 88.00 } 8500 | 7220 | 65.50 ; 68.85 | 4.00 8.00 6.00

P2ZXP5 9200 ; 31.00 | 8650 | B1.17 | 73.00 | 77.08 | 3.67 7.00 5.33

PIXP6 86.00 | 80.00 | 83.00 | 82.77 | 79.50 | 81.13 5.67 3.67 4.67

P2XP7 85.00 | 82.00 | 83.50 | 91.00 | 99.00 | 9500 | 3.67 8.00 5.83

P3IX P4 93.00 | 83.00 | 88.00 | 69.50 | 86.17 | 77.83 2.33 4.67 3.50

PIXPS 9400 | 84.00 § 89.00 | 81.50 | 7037 | 7593 | 7.00 6.00 6.50

PIXP6 92.00 | 8200 | 87.00 | 76.67 | 7287 | 74.77 | 433 5.00 4.67

P3IXP7 89.00 | 83.00 | 36.00 | 87.50 | 84.17 | 8583 | 7.00 4.67 5.83

P4XPS 9400 | 82.00 | 88.00 | 75.00 | 86.50 | 80.75 7.67 8.00 7.83

P4XP6 96.00 | 80.00 | 88.00 | 8850 | 77.0 | 8275 | 6.00 8.00 1.00

P4 X P7 93.00 | 81.00 | 87.00 | 10037 | 77.50 | 8943 | 733 5.00 6.17

PSXP6 97.00 | 83.00 | 90.00 | 8737 | 72.87 { 80.12 | 4.67 7.67 6.17

PSXP7 99.00 | 85.00 | 92.00 | 72.87 | 81.00 | 7693 2.33 4.00 3.17

P6 X P7 95.00 | 82.00 | 88.50 | 9587 | 5250 | 74.18 | 3.00 7.00 5.00

XF, 90.52 | 81.57 | 86.05 { 79.15 | 7485 | 77.00 | 5.16 5.98 5.6

LS.D. st 5% 1.61 1.66 LI2 | 455 499 | 3R 1.02 0.83 0.68
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Table 2, Continued

Genotype| SPike length (cm) _|No. of spikelets frpike I""'] ber ;fh
DL | D2 [Comb.] D1 D2 [Com.] DI | D2 | Com.
P1 637 | 897 | 7.67 | 12.67 | 14.33 | 13.5 { 23.00 | 22.33 | 22.67
P2 7.10 | 623 | 6.67 | 12.33 | 10.33 | 11.33 | 22.67 | 20.67 | 21.67
P3 | 637 | 417 527 | 9.67 | 14.00 | 11.83 | 22.00 | 21.00 | 21.50
P4 727 | 650 | 6.88 | 10.67 | 12.00 | 1133 | 17.67 | 11.00 | 1433
PS 8.47 | 5.67 | 7.07 | 11.67 } 10.00 | 10.83 | 15.33 | 15.67 | 15.50
P6 693 | 7.00 | 697 | 9.67 | 11.00 |1033| 13.00| 533 | 9.17
P7 697 | 7.07 | 7.02 | 13.67 | 12.33 | 13.00| 17.67 | 20.00 | 18.83
Xp 707 | 651 | 68 {1148 12 | 11.7 | 18.76 | 16.57 | 17.66
P1XP2| 757 {830 | 793 | 500 | 13.67 | 933 | 16.00 | 24.67 | 20.33
P1XP3!| 630 |10.07] 8.18 | 11.33 | 18.00 | 14.67 | 25.67 | 29.00 | 27.33
P1XP4| 540 |10.50| 7.95 | 15.00 | 20.67 | 17.83 | 14.67 | 31.67 | 23.17
P1XPS| 850 | 867 | 8.58 | 17.67 | 13.00 | 1533 | 18.67 | 23.00 | 20.83
P1XP6| 667 | 8.80 | 7.73 | 12.00 | 17.67 | 14.83 | 17.00 | 27.67 | 22.33
P1XP7| 677 | 9.00 | 7.88 | 19.00 | 14.67 | 16.83 | 23.00 | 24.00 | 23.50
P2XP3|11.17 ] 7.67 | 9.42 | 11.00 | 16.67 | 13.83 | 27.60 | 26.00 | 26.50
P2XP4| 7.00 | 650 | 6.75 | 8.00 | 12.00 | 10.00 | 27.67 | 14.00 ] 20.83
P2XPS| 840 | 850 845 | 7.00 | 16.67 | 11.83 | 30.00 | 26.67 | 28.33
P2XP6| 7.70 | 650 | 8.60 | 7.67 | 15.67 | 11.67 | 19.00 } 42.00 | 30.50
P2XP7| 7.50 [10.00| 8.75 | 11.67 | 14.00 | 12.83 | 24.00 { 28.00 | 26.00
P3XP4| 8.00 {10.20] 9.10 | 20.00 [ 17.67 | 18.83 | 34.00 | 28.00 | 31.00
P3IXP5]| 7.50 { 8.67 | 8.08 | 16.67 | 12.67 | 14.67 | 27.67 | 16.33 | 22.00
P3IXP6| 8.17 | 920 | 8.68 | 10.00 | 23.67 | 16.83 | 15.00 | 22.67 | 18.83
P3XP7| 950 [1020] 985 | 19.00 | 13.67 | 1633 | 18.00 | 27.67 | 22.83
P4XPS5| 7.00 | 850 | 7.75 | 15.67 | 7.00 | 1133 | 20.67 | 12.67 | 16.67
P4XP6| 9.67 | 627 | 7.97 | 13.67 | 13.67 | 13.67 | 18.67 | 15.00 | 16.83
P4XP7| 11.00 | 637 | 9.68 | 16.67 | 16.00 | 1633 | 25.67 | 38.67 | 32.17
P5SXP6| 950 { 787 | 868 | 13.67 | 17.00 | 1533 | 15.00 | 18.67 | 16.83
P5XP7| 847 | 9.00 | 8.73 | 14.67 | 17.67 | 16.17 | 27.00 | 21.00 | 24.00
P6XP7| 987 | 577 | 7.82 | 17.67 | 16.00 | 1633 | 41.67 { 22.00 | 31.83
XF, 8.17 | 864 | 84 | 1348 | 156 |.145 | 23.14 | 24.73 | 239
LS.D.5%| 1.08 | 106 ]| 075 | 262 | 223 | 1.69 ]| 426 | 441 | 2.97
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Table 2. Continued

Grain yield/plant (z) | 1000-kernel weight Harvest index (%)

CGenotype | DI D2 [ Com. | D1 D2 | Com. | D1 D2 Com.

099 | 331 | 215 | 2532 [ 3409 | 29.71 1 33.23 ) 3346 | 33.35

L5 | 512 | 344 | 3846 | 3100 | 3473 | 2832 ] 31.28 | 29.80

131 | 4.79 | 3.05 | 3602 [ 31.16 | 33.59 | 24.93 | 3031 | 27.62

LO1 | 337 | 2109 | 26,12 | 2646 | 26.29 | 4500 | 1490 | 29.95

124 | 031 | 077 | 30.13 | 827 | 1920 { 1443 | 1074 | 1259

111 | 631 | 3.71 | 28.64 | 28.79 | 28.72 } 32.52 | 22.71 | 2762

Pl
P2
P3
P4
Ps 109 | 274 | 192 | 3353 | 2326 | 28.3% {3147 | 1890 | 25.19
Pé
P?
XP

122 | 371 | 246 | 31.17 | 26.15 | 28.7 [ 2999 | 2319 | 266

PIXP2 | 389 | 3.78 | 383 | 40.84 | 31.72 | 36.28 | 3899 | 61.90 | 50.44

PIXP3 | 3.03 | 456 | 379 | 41.59 | 31.36 | 3648 | 60.59 | 32.86 | 46.72

PIXP4 | 340 | 456 | 398 | 3714 | 35.10 | 36.12 | 3420 | 2846 | 31.33

PIXPS | 368 | 6.12 | 489 | 3769 | 34.63 | 36.16 | 33.17 2922 | 3120

PLIXP6 | 320 | 458 | 389 | 4329 | 3254 | 3791 | 27.87 | 5065 | 39.26

P1XP7 | 707 | 557 { 632 | 4056 | 41.75 | 41.16 | 39.65 | 49.58 | 44.62

P2XP3 | 7.06 | 659 | 682 ; 42.06 | 41.51 | 41.79 | 37.88 | 48.66 | 43.27

P2XP4 | 475 | 530 ; 5.02 | 43.13 | 3538 | 39.26 | 42.08 | 32.59 | 37.33

P2XPS5 ; 383 | 754 | 568 | 30.54 | 40.53 | 35.54 | 48.16 | 35.66 | 41.91

P2XP5 | 497 | 510 | 504 | 40.90 | 27.84 | 3437 | 31.10 [ 39.06 | 35.08

P2XP7 | 359 | 1060 { 680 | 41.13 | 40.05 | 40.59 [ 3893 | 40.19 | 39.56

P3IXP4 | 3.10 | 445 | 3.77 { 34.14 | 46.05 | 40.09 [ 46.52 | 52.49 | 49.50

P3IXPS | 803 | 3.12 | 558 | 4169 | 35.18 1 3843 | 37.25| 36.75 | 36.99

P3IXP6 : 200 | 393 | 297 | 3448 ) 36.24 | 3536 | 18.64 | 4499 | 31.82

PIXP7 | 764 | 340 | 6.02 | 41.69 | 3740 | 39.54 | 8025 26.74 | 53.49

P4XP5 | 7.18 | 545 | 632 | 4346 | 39.08 | 41.27 | 41.98 | 22.64 | 32.31

P4XP6 | 430 7.07 ; 568 | 3833 | 40.49 | 3941 { 42.838 | 32.27 | 3757

P4XP7 | 11.18 ] 3.78 | 748 | 53.74 | 24.75 | 3924 | 38.55 | 27.94  33.24

PSXP6 | 255 | 6.75 [ 4.65 | 33.56 | 4123 | 37.39 12221 23.72 | 2296

PSXP7 | 248 | 210 | 229 | 3386 | 2203 | 27.95 | 24.92 | 1557 | 20.25

P6XP7 | 486 | 569 | 527 ;3925 | 36.55 | 37.89 | 41.13 | 19.66 | 30.39

XF, 485 | 526 | 505 [ 39.67 | 3578 | 37.7 13938 35.79 | 376

LSD.5% | 084 | 046 | 047 | 3.99% | 636 | 3.69 | 3.26 | 3.49 2.35

D1: Normal sowing date, D2: Late sowing date and Comb.: Combined data across sowing dates
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-Estimates of GCA effects (g;) at both sowing dates and their
combined ‘data are glven in Table (3). High positive values of GCA effects
would be of interest in most traits under investigation. On the contrary, for
No. of days to 50% heading and plant height, high negative GCA effects
would be useful. The parental varieties Giza 168 and Sakha 93 showed
highly 51gmﬁcant negative GCA effects for No. of days to 50% heading at
the two sowing dates and their combined data. These two parents may be
considered as good general combiners and can be used in breeding for
improving earliness of heading. For plant height, the two parental varieties
Giza 168 and Gemmeiza 10 exhibited highly significant negative estimates
of GCA effects at the two sowing dates and their combined data. The
parental line Shorawaki BW 20313 showed highly significant positive
estimates of GCA effects for No. of spikes/plant at the late sowing date,
while had only significant GCA effects at the normal sowing date and the
combined data. For spike length, Giza 168 had highly significant positive
values of GCA effects at the late sowing date only. The parents, IG 41897
ICBW 201657 and Gemmeiza 10 showed highly significant positive GCA
" effects for No. of spikelets/spike at the normal sowing date and at the late
sowing date, respectively. For No. of kemels/spike, Giza 168 had highly
significant positive GCA effects for the later trait at the late date only. For
grain yield/plant, the parents; IG 41897 ICBW 201657 and Sakha 93
exhibited highly significant positive estimates of GCA effects at the two
sowing dates and their combined data and at the late sowing date and the
combined data, respectively. Thus, these two parents appeared to be the best
general combiners for grain yield. For 1000-kernel weight (TKW), the
parental variety Gemmeiza 10 had significant positive GCA effects at the
late sowing date only. The three parental varieties Giza 168, Sakha 93 and
Gemmeiza 10 exhibited highly significant positive estimates of GCA effects
for harvest index at the late sowing date and the combined data, while at the
normal sowing date the highly significant positive GCA effects were
exhibited by Gemmeiza 10, Shorawaki BW 20313 and the line IG 41897
ICBW 201657.

Estimates of specific combining ability effects for each cross at the
two sowing dates and the combined data are presented in Table (4). The
cross of Sakha 93 with the parental line IG 4198 ICBW 207010 exhibited
highly significant negative SCA effects for No. of days to 50% heading at
the two sowing dates and the combined data. The parental variety Sakha 93
was found to be poor combiner for this trait. For plant height, the hybrid
combination [G 4198 ICBW 207010 X IG 41897 ICBW 201657 showed
highly significant negative SCA effects at the late sowing date and the
combined data. These two parental lines were found to be poor general
combiners for this trait. The two crosses; Sakha 93 X Gemmeiza 10 and
Gemmeiza 10 X IG 41897 ICBW 201657 exhibited highly significant
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Table 3. Estimates of general combining ability effects for the seven parents evaluated at the two sowing dates and their
combined data for the studied traits.

Days to50% | Plantbeight |  No.of Spike le No. of s Number of Grain 1008-kernel
Prent | Miesing | tem® | oo | em e | gtk | e | peidmomn | wighei | et 00
Normal sowing date ___ — e
p- 4.339%* -8.650%% 0.148 -1.026%* 0.169 -1.709° 0.553% 0.7 0553
P-2 -3.524%% 0520 0444* 0.040 -3.201%% 1.402 0.040 1694 _ 0242
-3 0079 -2.113¢ 0.111 0.022 0.393 1.661 0251 0.1%87 k) T
P4 2.931%¢ 3.094% 0.481° -0.063 0.725 603z 0412° 0212 4472
P.5 1.254%% 0.079 0.037 0.348 0540 -0.746 0253 1379 2.925%%
P6 2.476%¢ 2.498%¢ 0.074 0251 -1.0on -2.612%¢ 0.762%* -LI71 9.252%%
P-7 1.291% 4.573%¢ 0.I11 0429 2.460°% 2.032* 0.866%%_ 504 3.612%*
SE for gi 0339 0.935 0213 0230 0.533 0.366 0177 0812 0.684
- ' Late sowiag date
P-1 -1.032%¢ -3.297* 0.667%* 0930%¢ 1.000* 2.698%¢ -0.353%* 0.922 64970
P-2 op1r [ 2179 0370° 0218 0.889 2.328" L.064%* 1.340 _6.612%¢
P-3 0.116 -4.120** -0.481% 0.062 L444% 1.106 -0.259%+ 2.565¢ 4666%
P-4 0.587 3317 0.333 20.174 -0.704 -2.1%0* -0.181 0.754 -3.881%
P-5 -0.032 -0.101 0.630%* 0.262 -1481%¢ 35614 -0.266%* 0,564 -6 640
P-6 1.561% 1.017 -0.185 . -0.388 0.815 2.561% 0.582%¢ -3.951% 325404
P-7 0.894** 5362 0.000 0.175 £0.185 2.180° 0.577s 0.764 4001
SEforgi 0337 . 1.048 0173 0216 044 0928 0.096 1292 10.733
P-1 -2.685%* -5.974%* -0.259 -0.048 _0.585 0.495 0453 D013 3525
P2 -2.222%* 0.829 0037 | 0089 2.045%° 1865t ___0.552%e 1.517 ~3.185%.
P3 0.019 -3.116** -0.296 0.020 ‘ 0914 1384 -0.004 1.676 A4
P4 L167%¢ 3.206%* 0407* -0.119 001l 0% [ 0116 048 _ 0296
P-5 0.611 <0011 0.29% 0.043 0471 -2.1534¢ 0260 L1 400
P§ 2.019%* 1.758 0.056 -0.069 -0.138 -2.616* 0.672%¢ FLI $253%%
P-7 1.093%+ 4967* 0,056 0302 1.140° 2.106° 0.721*¢ 0.020 0.194
SE for gi 0.338 1.002 0.194 0218 0.495 0.896 0.142 1.0m 0.709

* and ** Significant at 5% and 1% levels of probability, respectively.
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Table 4. Estimates of specific combining ability effects for the studied traits of F; crosses evaluated at two sowing dates.

" Cross 5 " Days to so];: tumcliul;T : = Plant h%:m(cm) — = No. of gpi::s s / plant e
L ombp. ' . omb. h . . O -
P1xP2 1.398%+ 1.500 2.441% 6.428*% -0.650 2.889 0.463- 0954 0345
P1x P3 1.954% " 0.537 0.708 -4.006 0.657 -1.674 -1.870%* 0,102 0,986
Pl x P4 -4 (1464 1.167 -1.439 -3.113 10.520%* 3.704 1.204 .1.917%* ° 0,356
PIxP5 -3.380%* -1.389 2.384% 5.502¢ -8.361** .1.43 1.056 1.454%- 1.254%
P1x P6 -5.602%* - 0.019 -2.792%+ -£.550* 3.254 -1,648 22784+ 0398 - - 0.939
PlxP? .1.417 -1.315 -1.366 5.276 14.309%+ 9,793+ - 2.463%* 0417 - 1.439%
P2xP3 0.139 1.352 0.745 4,191 -0.828 1.682 - 2,389** 0.194 ¢ 1.292%
P2 x P4 -0.861 0.056 -0.403 -7.983%¢ .6.765¢ 27374 -0.537 1.046* 0.255
P2 x P5 2.806%* 0.500 1.653 3.998 4.154 4.076 -0,352 -0.250.! -0.301 -
P2 x P6 -4.4]174* -2.093* 23,2554 3.180 9,535 6.357* ©1.537% .. -2.7694% - -0.616.
P2xP7 42314+ T 0.574 -1,829 9.3394+ 24.691%¢ 17.015%* © 0278 - 1.380%* 0.551
P3 x P4 -1.306 2,019+ 0.356 -8.050** 15.843%* 3.896 -2.537%* 14350 -1.986%* -
P3 x P5 1.361 “2.463¢ 1.912 6.965* 3.461 5.213 2.648** -0.398 ~ 1.125¢
P3 x P6 -1.861 -1.130 -1,495 -0.287 4843 . | 2278 -.0,130.¢ 0,583 -0.356
P3 x P7 -3.676* 0.537 .1.569 8.472%* C11.798% [ 10,135 2,722 -1.102¢ 081 -
P4 x P§ -1.639 1.167 -0.236 -4.743 12.157* | 3.707 2722k 0.787 - 1.755%¢
P4 x Pé -0.861 «2.426¢ .1.644 - 6.339* 1539 . 3.939 . 0944 1.602%* 1273%
P4xP7 -2.676%* -0.759 .1.718 17.132%+ -2.306 .- 7.413% 2.463** -1,583% | 0.44-..=°
P5 x P6 1.806 0.019 0.912 8.220¢* 0824 |t - 4352 © 0130 0.9712 0.551
P5x P7 4,90]1%% 2.685%¢ 3.838%* -8.354*% [ —-4613 .1.87 -2.019** -2,380%* .2.449%%
P6 x P7 -0.231 -1.907 -1.069 .12.228%¢ -25.006%* . -6.389* -1,463* 0.935 0264
SE for sij 0.985 0.981 0.983 2117 3.047 2914 0.620. -~ 0.504 ©0.565 . ..
SE for sij-sik 1.463 1.458 1.46 4.125 4.526 4,33 0.921 0.749 0.839
SE for sij-skl 1.369 1.364 1,366 3,858 4.234 4.05 0,862 0.701 0.785
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Table 4. Cont.

Cross Spike length (cm No. of spikelets /spike Nl_l_gl:er of kernels/spike
Dy D, Comb. Dy D, Comb. D, D, Comb.
P1xP2 0.696 -0.524 0.662 -4.944%* -1.111 -3.028* -5.741* -3.074 -4.407
P1xP3 0.592 1.087 0.248 -2,204 0.889 -0.657 3.667 2.481 3.074
P1xP4 -1.406* 1.631¢%* 0.113 1.130 5.704%* 3417 -5.704* 84440 1.37
PLxP5 1.282* -0.113 0.584 3981 -1.185% 1,398 0.926 1.148 0.111
P1xP6 -0.455 0.146 -0.154 -0.056 1.185 {.565 -0.667 4,815 2.074
PixP7 -0.532 -0.217 -0.375 3.389+ -0.8135 1.287 0.630 - -3.593 -1.431
P2xP3 3.208%* +0.16% 1.522* 0.833 1.444 i.139 1.889 -0.148 0.87
P2 x P4 0.873 -1.220 -1.047 -2.500 -1.074 -1.787 4.18% -§.852%* -2.333
P2 xP5 0.118 0.869 0.492 -3.315¢ 4.370"* 0.528 7.296%* 5.185 6.241*
P2 x P6 -0.488 1.994%» 0.753 -1.019 1.074 0.028 -1.778 19.519++ 837+
P2xP7 -0.866 1.931% 0.533 -0.574 0.407 0,083 -1.481 0.7I18 -0.352
P3xP4 0.145 2.324%* 1.235 5.907** 2.259 4.083* 10.259** 6.370* B.315%
P3xP5 -0.766 0.880 0.057 2.759 -1.963 0.398 4.704 -3.926 0.389
P3 x P6 -0.003 1.539¢ 0.768 -2.278 6.741** 2.231 -5.037* 1407 = -2.315
P3x P7 1.153 1.976%* 1.564* 3.167* -2.259 0.454 =7.741%* 1.667 -3.037
P4 x PS -1,181 0.824 -0.178 1.426 ~5.481%* -2.028 0.667 -4.296 -2.481
P4xP6 1.582% -1.283* 0.149 1.056 -1.111 -0.028 -0.741 -2.963 ~§.852
P4 x P7 2.738%* 0.254 1.496* 0.500 2.222 1.361 1.556 ls 563 8,750
P5x P6 1.00% 0.406 0.705 1.241 1.000* 2.12 ~3.630 2.074 0,778
P5x P7 -0.206 0.976 0.385 -1.315 4,667 1.676 3.667 -0.333 1.667
P6xP7 1.290 -2.131%* -0.421 3315+ 0,296 .1.509 20.259+ - =0.333 9.9634¢
SE for sij 0.639 0.628 0.633 1.550 1.320 1.439 2.518 2.691 2.605
SE for sij-sik 0.949 0.932 0.94 2302 - 1.961 2,138 3.740 3.997 3.87
| SE for sij-skl 0.887 0.872 0.879 2.153 1.835 20 3.499 37319 3.62
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Table 4. Cont.

c Grain yield/plant 1000-kernel weight (g) Harvest index (%)
ross D, D, Comb. D, - " "By | Comb. D, D, Comb.
P1xP2 0.500 -1.804%% 0.652 2.556 3913 0679 1.683 16.153%* 8.518*
Pl x P3 0,571 0.299 -0.136 4.216 ~5.498 -0.641 19.262%% -10.945%* 4.159%
PLxP4 0.362 0.225 -0.069 0338 0.053 0.195 -1.822% -6.798%* 731%¢
P1xP3 0.585 1.866%* 1.226%* 2.479 1.201 184 -1.451 ~3.276 -2.364
PLxP6 0.612 0.642° 0.627 7.874%% 2.195 5,034 -0.424 14,765+ 717+
PLxP7 2.851%% 0477 1.664%* 3.170 8.220° 5.695 21509 14.445%% 5.4680%
P2xP3 2 863 0.911%% 1.887%¢ 2.045 434 3.139 -2.653 4.740% 1.044
P2 x P4 0.394 0,456 0,031 3.690 20.08% 1.802 0.8%3 -3.780 0963
P2x P3 0.141 1.869%* 1,005 -7.305%° 6.679 0313 14.334%% 3.049 5.691%*
P2 x P6 1L.789%* 0.252 0.768 2.843 2,920 20,039 3.601 3.063 3332
P2 x P7 <1215 3.489%% L135%* 1.095 5.102 3.599 1434 1.940° 1.753
PIx P4 -1.466%* 0.016 0.725 4393 9.356° 3482 1.269 19.066%* 10.168%%
F3 x P5 4.131%* 1.222%% L455%* 4.745* 0.108 2426 ~1.603 6.082¢% 2.239
P3 x P6 T1.392%% 20.099 -0.746 ~3.000 4.252 0.626 -12.883%% 10.939%% 0972
P xP7 2.617%% -0.788%% 0.915% 3.565 2.4 2.394 35,849 6.567%% 14.646%
PAx PS5 2.120%* 1.027%% 1.573%% 7.093%% 3.813 X 3.439 0.518 1979
P4 x PG 0.747 2.959%* 1.853%% 1.755 10.316% 5035 |. 10663 5.766%* 3.714%%
PAx P 5.996%* _1.489%¢ 2.253%% 15.187%* -8.616° 3286 6.532% 3.183 -1.675
PS %P6 -0.333 2.728%* 1.198%* 1,424 12.674%* 5,625 2,610 0.978 0.818
PSxP7 2,037 -3.080%* .2.559%% 3098 9.711%* 6A04* -12.761%% 6A28** 9.595+*
P6x P7 0.850 0.822%¢ 0.836° 2.083 7.890° 4987 9.773%% 35 T24%¢ 2024
SE for sij 0.514 0.280 0.413 2362 3.759 3.138 1.989 2.132 2.061
SE for sij-sik 0.764 0.416 0.615 3.508 5.584 4.662 2.95% 3.167 3.062
SE for sij-skl 0.715 0.389 0.575 3.282 5,223 2.361 2.764 2.962 2.864

* and ** Significant at 5% and 1% levels of probability, respectively

D1= normal sowing date, D2= Late sowing date and Comb. = combined data across sowing dates.
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positive SCA effects for spike length at the normal sowing date and the
combined data and at the late sowing date and the combined data,
respectively. For no. of spikelets/spike, the hybrid combination Gemmeiza
10 X Shorawaki BW 20313 had highly significant positive estimates of
SCA cffects at the normal sowing date and the combined data. Highly
significant positive estimates of SCA effects were detected in the crosses;
IG 4198 ICBW 207010 X IG 41897 ICBW 201657 and Shorawaki BW
20313 X IG 41897 ICBW 201657 at the normal sowing date and the
combined data and the late sowing respectively. These two crosses included
low X high general combiner parents for no. of kernels/spike. Concerning
grain yield/plant, the two crosses; Sakha 93 X Gemmeiza 10 and Shorawaki
BW 20313 X IG 43251 ICBW 2060015 showed highly significant positive
SCA effects at the two sowing dates and their combined data. Out of them,
the cross Sakha 93 X Gemmeiza 10 included high X low general combiner
parents. Moreover highly significant positive SCA effects were exhibited by
the crosses, Shorawaki BW 20313 X IG 41897 ICBW 201657, Giza 168
X IG 41897 ICBW 201657 and Gemmeiza 10 X IG 43251 ICBW 2060015
at the normal sowing date and the combined data and Giza 168 X 1G 43251
ICBW 2060015, Sakha 93 X IG 41897 ICBW 201657, Shorawaki BW
20313 X IG 4198 ICBW 207010 and IG 43251 ICBW 2060015 X IG
4198 ICBW 207010 at the late sowing date and combined data.
Furthermore, the hybrid combinations; (Sakha 93 X IG 4198 ICBW 207010
and Gemmeiza 10 X IG 41897 ICBW 201657 ) and (Sakha 93 X IG 43251
ICBW 2060015 and IG 4198 ICBW 207010 X IG 41897 ICBW 201657 )
had highly significant positive SCA effects at the normal sowing date and
at the late sowing date, respectively. Therefore, these thirteen crosses
seemed to be good Fj-cross combinations for improving grain yield/plant at
one of the two sowing dates. The cross Shorawaki BW 20313 X IG 43251
ICBW 2060015 showed highly significant positive SCA effects for 1000-
kernel weight at the normal sowing date and the combined data. The two
parents of this cross were found to be poor general combiners for this trait.
Concerning harvest index, the hybrid combination Shorawaki BW 20313 X
IG 4198 ICBW 207610 showed highly significant positive SCA effects at
the two sowing dates and their combined data.

The results obtained could indicate that the excellent hybrid
combinations were obtained from crossing high by low, low by high and
low by low general combiners. Therefore, it could be concluded that GCA
effects of the parental genotypes were generally unrelated to the SCA
effects of their respective crosses. Similar conclusion was also obtained by
Hendawy (1989 and 1994).

3
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Types of gene action, genetic ratios and heritability

The estimates of variance components of genetic variation are given
in Table (5). The "D" parameter estimating the additive effect was much
smaller than the dominance parameter "H" for F; crosses in the two sowing
dates, indicating that non-additive genes are responsible for most of the
genetic variation for all studied traits. The average degree of dominance as
measured by the (H; / D)2 ratio was much higher than unity under two
sowing dates, indicating over dominance. The "F" parameter is positive in
the two sowing dates, except for spike length in the normal date, number of
spikes / plant, number of spikelets / spike in the two sowing dates and for
harvest index in the late date, indicating that there were more dominant than
recessive alleles. Data presented in Table (5) also show that the value
(Ha/4H;) measuring UV was not equal to 0.25, indicating non-equal
distribution of dominant and recessive alleles among the seven parents
analyzed. Similar results concerning components of variation and ratios
derived from Hayman's analysis were obtained for one or more of the
studied traits in wheat (Hassablla ef al 1984, Mahdy 1988, Kherialla 1994,
Taleei and Beiji 1996, Hoshiyar ef al 2003, Khan and Habib 2003, Rahman
et al 2003, Inamullah 2004, Zegevié et al 2005, Dere and Yilirim 2006, El-
Marakby et al 2007 and Hussain et al 2008). ,

Narrow-sense heritability values were small in magnitude for all
studied traits in the two sowing dates except for No. of days to 50% heading
in the normal sowing date, which was moderate, indicating that the additive
component was smaller than the other components of variance. In this
concern, narrow sense heritability values ranging from low to moderate
were found for one or more of the studied traits by Mahdy 1988, Ahmed
(1999), Hassani ef al (2005), Koumber and Esmail (2005), El-Marakby et al
(2007) and Hussain et al (2008).

CONCLUSION

Non-additive type of gene action was found to be great importance over
additive effect in inheritance of all studied traits. The parental line (P7)
proved to be the best combiner for grain yield/plant at the two sowing dates
and their combined data. The most desirable SCA effects for grain
yield/plant were found in the two crosses; P2 X P3 and P4 X P5 at the two
sowing dates and their combined data.
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Table 5. Estimates of genetic components of variation, some of derived ratios
and narrow sense heritability (%) in F, diallel crosses analysis for the
studied traits under the two sowing dates.

Component | D2Ys to 50% heading Plant height N"“'be;la";:"'k“’
D, D; Dy D; D D,
D 44.93%* + [ 1137** | 51.01%* £ [ 9595%*+ | 024" = | 047 =
2.07 £0.95 13.49 13.03 _0.76 0.31
- 55.36%* = | 14.61** | 353.58%* | 594.92%* | 14.14** % | 744**+
1 4.98 +2.28 +32.47 +3137 1.82 0.74
- 4081%* = | 8.09%* = | 266.29** | 524.89** | 14.21** & | 7.07**«
2 4.39 2.01 +28.61 +27.64 1.6 0.65
F 27.46%* = | 1546** | 37.80™+ | 119.69** | -0.56™ + | -0.14™ =
4.97 £2.27 32.35 +31.26 1.81 0.73
(H1/D)"* 1.11 1.13 2.63 2.49 7.72 3.96
UV 0.13 0.14 0.19 0.22 0.25 0.24
KD/KR 1.76 3.99 1.33 1.67 0.74 0.93
b, % 59 28 40 14 3 19
Component Spike length Numbe;; ;if ksepll(elets Numbe: :.:(e kernels /
D 43**: | 1.74%* 2 | -036™ £ ] 1.07™ + | 86™ x | 3247*%
0.46 0.32 1.78 3.0 11.47 14.71
- 6.8**+ | 943%*+ | 4827**+ | 38.88%*+ | 176.89%* | 212.9%*x
1 1.12 0.78 4.3 7.22 +27.61 35.42
" 5.99%*+ | 7.76**+ | 30.02%*+ | 36.9**+ | 156.58%* | 195.38**
2 0.98 0.69 3.79 6.36 +24.33 +31.2
F 037%+ [ 2.69%*%+ | -093™ | -264™ | 13.08% = | 22.74™ =
1.12 0.78 +4.28 7.2 27.51 35.29
(HI/D)™ 125.81 2.33 11.55 6.04 4.53 2.56
u.vV 0.22 0.21 0.16 0.24 0.22 0.23
KD/KR -0.55 1.99 0.8 0.66 1.4 1.32
h’, % 23 13 48 20 15 19
Component Grain yield / plaat 1000-kernel weight (g) Harvest index (%)
D -0.07™x | 3.7+ | 1845™+ | 55.92**+ | 81.4**+ | 71.68**x
0.54 0.13 10.0 13.57 17.3 12.01
H 25.81%%+ | 14.8**+ | 148.0** + | 200.67** | 601.09** | 419.3**+
! 1.3 0.32 24.07 +32.68 +41.66 28.9
H 23.57* = | 11.99** | 120.95** | 170.15** | 524.82** | 365.25%*
2 1.15 +0.28 +£21.21 +28.79 +36.71 +2547
F 0.003x | 5.18**+ | 4049™x | 80.97*x | 44.16"x | -29.08™
1.3 0.32 23.98 32.56 41.5 +28.8
(H1/D)"* 18.87 2.0 2.83 1.89 2.72 2.42
UV 0.23 0.2 0.2 0.21 0.22 0.22
KD/KR 1.0 2.08 2.26 2.24 1.22 0.85
b, % 15 18 6 4 29 44

*value is significant when it exceeds 1.96 after dividing it with its standard error, ** value is
highly significant when it exceeds 2.57 after dividing it with its standard error, ™ non

significant.
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