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ABSTRACT

The genetic system controlling yield and its contributing i.e., flag leaf
area, days to heading, number of spikes/plant, number of grains/spike, 1000-grain
weight and grain yield/piant for six local and bread wheat genotypes were studied,
under three treatments of irrigations (1-six irmigates 2- four irrigates 3- two irrigates).
The diallel cross among parental genotypes in all possible combinations, exculuding
reciprocals was used. The studied genotypes were, Sakha 93, Giza 168, Sahel 1,
Gemmeiza 7, Gemmeiza 9 and Sids 1. This investigation was carried out during
2005/2006 and 2006/2007 seasons at Tag ElEzz Agriculturai Research Station,
Dakhlia Govermnorate. Int the second season 2006/2007 the obtained F1's together with
the six parents 'were evaluated in randomized complete block design with three
replicates for each treatment of irrigation. The obtained resuits showed that, mean
squares for types of gene action according to Jones Method (1956), additive genetic
variance (a) was significant for all characters under various imigation treatments.
Whereas, the dominance genetic components (b) was significant for all characters
except, number of spikes/plant for first treatment of irrigation (l1). By using second
degree statistic (Hayman, 1954) results indicated that, the dominance genetic
variance accounted for days to heading, number of spikes/plant (14, I2 and I3), number
of grains/spike (l1) and grain yield/plant (I1 and 12) resulting in (Hq/D) which was
more than unity. Both positive and negative alleles (M2/4H;) were not equally
distributed among parents for all characters, except number of spikes/plant (l:).
Heritability in narrow sense was more than 50% for flag leaf area and days to heading
(11, 12 and I3) as weil as number of spikes/plant (ls). '

The mean squares of general and specific combining ability were significant
for all characters. The wheat cultivars, Gemmeiza 7 and Gemmeiza 9 proved to be
good general combiners. Wheat crosses; Sakha 93 X Gemmeiza 9, and Gemmeiza 7
X Sids 1 could be considered promising crosses and the best crosses combinations
displayed for amount of heterotic effects for grain yleld/piant.

INTRODUCTION

Bread wheat (Triticum aestivum L.) is considered the unique cereal
crop in both Egyptian and world cultivation. The uniqueness of wheat crop
arises from its multiple usage in human consumption. The exponential
increase in Egyptian population in comparison with the limited cultivated area,
enhances the responsibility of plant breeders to bridge this gap through
improving -and developing high ylelding wheat genotypes as a quick and
cheaper solution in present time. The diallel ‘analysis provide -detailed
genetical information about specific genotypes before including in breeding
programs. Many researches used diallel technique to obtain genetical
information about yield and yield contributing characters in this respect,
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Mosaad et-al., (1990), Alkaddoussi et al. (1994);, Awaad (1996), Salama et al
(2006), these researches studied gene action and genetic that controlled
yield and yield contributing characters. The importance of dominance for flag
leaf area, days to heading and grain yield/plant were studied by Shehab El-
Din (1997); Ab-El-Aty (2002) and Esmail (2002). The importance of additive
and dominance gene action for 1000-grain weight and number of grains/spike
were detected by Salama (2000), and Salama et al, (2005). Many
researchers used diallel cross techniques in wheat, i.e. Eissa et al. (1994); El-
Hindi et al. (2005) and Sultan et al (2005).

The present investigation was undertaken to obtain genetic
information involving gene action of genetic system, and heritability for yield
and yield contributing characters in half diallel to 6 x 6 local wheat genotypes.

MATERIALS AND METHODS

1- Experimental layout and the studied materiais:

Six genetically diverse wheat genotypes of local origin were crossed
in half diallel, excluding reciprocals, in 1* season; 2005/2006 to obtained 15
Fy's. The pedigree and origin of the studied parents are presented in Table
(1)

Table (1). Pedigree and origin of the studied bread wheat genotypes.

Serial number| Genotypes Pedigree Origin
1 Sakha 93 [Sakha 92/ TR 810328-5887/15-25-15-05| Egypt
2 Giza 168 MRL / BUC// Seri CM 93046-8M-04-OM1 Egypt
2Y-0B-062
3 Sahel1 IN.S.732/PIM// Veery "S" Egypt
4 Gemmeiza 7 ICM74A. 830 / Sx // Seri 82/ 3/ Agent _Egypt
$ Gemmeiza 9 ALD "S* Huac "S" // CMH 74A/6301 Egypt
6 Sids 1 D2171/Pavon "S"/1158. 57/raya _Egypt

Three field experiments were conducted at Tag El-Ezz Agricultural
Reaserch Station, Dakahlia governorate, Agriculture Research Center (ARC)
and evaluated in three experiments for 2006/2007 grown season.

The first experiment received 6 irrigations (l;). The 2™ experiment
received 4 irrigations. Meanwhile, the 3 experiment received 2 irrigations (I3)
with sowing irrigation various irrigations treatments were applied under 15
Fy's and 6 parents in randomized caplete block design with three replicates.
The plot of all experiments consisted of 6 rows {2 rows to for each parent and
Fi’s). Row length was 2m, row to. row spacing was 20 cm, plant to plant
spacing was 10 cm. All agricultural recommended practices for wheat
production at the area of study, except irrigation, were applied at the proper
time.

The aims of this study to obtained genetic inforation under wheat
various irrigations, including gene action and heritability.
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2- Collected data:

The following characters were meagured at the proper time for
parents and F,’s using sample of 10 gaurded and competitive plants for F,’s
and each parents:

Flag leaf area (cm?), days to heading (day) number of spikes/plant,
number grains/spikes (average mean of 10 main spike). Thousand grain
weight (g.), and Grain yield / plant (g.)

3- Statistical analysis:

The obtained data were subjected, firsty to convential two way
analysis of variance according to Steal and Torrie (1880).

Assessment and quantifying types of gene action were computed
according to Hayman (1954), Jones (1958), and Mother and Jinks (1982).

General (GCA) and specific (SCA) combining ability variances and
effects were estimated using modell | and methods 2 (Griffine, 1956). Rank
correlation (rs) between mean performance and GCA effects were computed.

RESULTS AND DISCUSSION

Mean squares of half diallel analysis of variance for studied
characters (Table 2) indicated significant mean squares of additive "a” for all
studied characters in three treatments (l,,l; and |,) of irrigations, indicating the
importance of additive gene action in controlling these characters. The
important of dominance gene effects "b" in the inheritance of studied
characters were shown for all studied characters, except number of
spikes/plant (1,). The obtained results were in harmony with those obtained
by Alkaddoussi et al. (1994)'. Salama et a/ (2005) and Salama and Manal
Salem (2008).

When the dominance component “b* was partitioned to b,, b, and by
components, results of b, indicated that dominance was unidirectional for all
characters, except number of spikes/plant for |, expressing ambidirectional.
The significance of b; component for all studied characters, indicating that
dominant genes were not equally distributed among parental genotypes. The
specific combining ability as indicated by by were highly significant for all
studied characters except, number of spikes/plant for |, and I3 and grain yield
/ plant for | and |, significant bs, suggesting superiority of some specific
combinations which meany display a high potential of genetic variability,
expected to produce high yielding wheat genotypes. Significant b,, b; and b,
were detected for 1000-grain weight and grain yieid/plant in bread wheat
(Alkaddoussi et al., 1994 and Sslama 2000).

Using second degree statistics Hayman (1954), various genetic
parameters were computed (Tables 3 and 4) and indicated that both additive
(D) and dominance (H; and H,) effects were significant for all the studied
characters, indicating the importance of additive and dominance gene effects
for controliing these characters. The dominance genetic variance was higher
of magnitude as compared to additve variance resulting in (H,/0)**
exceeding more than unity for days to heading and, number of spikes/plant
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Table (2): Mean squares of half diallel analysis of variance for studied characters under three treatments of
irrigations in bread wheat Jones 1956.

Character| Flag leat area Days to heading Number of Number of 1ooo-gr5in weight {gm) Grain yield
_ s . (Cm)* . & - (day) spikes/plant -_grains/spike : - Iplant (gm
8.0V.ID.F| | N b I h . b Is I | Iy Iy L Is h ) Is f bl ly

£1.326 [42.381 |36.281 |19.88"| 20.232 |22.471 | 0.521 [0.823 |0.621 [19.141°*116.522 |17.362 |14.831 |42.603 |110.852 |1.902 |1.821* | 1.763

50.312 132163 |20.852 [16.481°| 1504 |17.603 | 0.636 |0.022 10.722 [18.411 |17.932 {16.623 |20.414 |28.513 | 26.142 |3.173 |3.252**| 1.873

5_]21.6227123.880127.1127]19.351 | 16.420" [19.934 |0.962 [0.848 |0.761 |10.260 |19.253 |20.622 |21.413 | 24.802 | 14.856 |4.169 | 3.810**] 2461

67.99 [53.000 [42.000 120.55 | 21.715 124.432 | 0.263 |0.798 | 0.520 | 19.156 14.848 ]|15.644 ]10.500 | 4.602. | 6.261 |0.506 | 0.557 | 1.413 |
2611 | 3292 | 3.848 | 5470 | 0.362 | 6.473 | 0.403 ] 0.260 | 0.310] 4.823 | 3.031 | 4312 | 384 | 233 | 282 [0.907] 0423 | 0.692
h.lz.andl.nfustoz 4 and 6 irrigations. : -

Fj 6 168.918 171.362 | 53.27" 1926321 111,201 |107.32 |0.823 |0.714 [0.652 [13.910' [14.622 |11.880 116.522 |13.401 |15.834 |2.832 | 1.106 2.470" |
118

Table (3): Additive (D), dominance (H) and environmental (E) genetic components together with derived parameters
for flag area, days to heading and number of spikes/plant under three treatments of lrrigation (l) of
half 6 x 6 dlallel cross In bread wheat.

—

haracters leaf area (Cm)” Days to heading (day) Number of spikes/plant
'arameters I Y [N h [ Is b b [

D 10.300 +0.716]12.210 +0.652] 11.74 10.842] 8.09 +0.978 |9.362 +1.031 [11.157 +1.079]0.819 +0.305[0.710 +0.285[ 0.780 +0.264
W 6.431 +1.818]7.000 +2.052 {7.21 +2.141]22.176 +2.482[25.868 +2.619(28.202 +2.741]2.266 +0.775] 1.420 +0.725| 2.439 +0.671

__H; 5662 +1.625| 6.56 +1.833 | 6.94+1.913 | 6.122+2.218 | 7.604 +2.341 [10.332 +2.449] 2.2537+0.662 | 1.860 +0.648| 1.298 +0.600
F -3.300+1.731 | -1.12741.954 [-3.51+2.038 [15.721 +2.363|18.321 +2.494]21.808 +2.610] 0.049+0.738 | 0.263+0.690 | 0.170+0.639
h’ 3.652 +1.093 | 4.272" +1.233 |5.62 +1.287] 6.960+1.492 | 0.419+0.955 [31.571 '1.648] 10.06 +0.466 |16.901 +0.436] 10.614 10.403
E 3.390"*+0.27013.681**+0.305]2.41**+0.318| 0.179+0.368 | 0.178+0.389 | 0.174+0.407 ]0.153+0.115{ 0.095+0.107 | 0.081+0.100

w

Hy/D) 0.790 0.762 0.591 1.655 1.662 1.589 1.659 1.644 ' 3.126
HydH, 0.220 0.231 0.241 0.069 0.073 0.091 0.249 0.242 0.133
KD/XR 0.663 0.886 0.679 2.421 6.00 4.192 1.018 1.243 1.131
Tn) 0.599 0.566 0.651 0.711 0.691 0.567 0.350 0.315 0.683

T(b) 0.717 0.700 0.797 0.969 0.973 0.972 0.861 0.884 0.936
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for all treatments of irrigations, number of grains /spike (l;) and grain
yield/plant (I; and I,), thus hybrid breeding method would be an effective
method for improving these characters. In this respect over dominance gene
effects was reported for number of spikes/plant (Dasgupta and Mondal 1988),
as well as number of grains/spike, 1000 grain weight and grain yield/plant
[Eissa 1989; Al-Kaddoussi et al. 1994, Al-Kaddoussi 1996 and Awaad 1996)).
On the other hand, the remaining characters the additive genetic variance
was more than the dominance one. (H1/D) was less than unity indicating
the importance of additive gene effects in controlling these characters.

The covariance of additive and dominance gene effect in the parents

revealed significant and positive "F" values for days to heading, number of
grains/spike; 1000-grain weight and grain yield / plant for all treatments of
irrigation, indicating that the dominant alleles were more frequent than the
recessive ones in the parent for these characters, while negative "F" value for
remaining characters indicated excess of recessive alleles among parents.
The overall dominance effects of heterozygous loci (h?) indicated directional
dominance for flag leaf area, number of spikes/plant and number of
grains/spike for all treatments; days to heading for |, and I, 1000- grain
weight and grain yield / plant for |,. The proportion of genes with positive and
negative effects in the parent (H, / 4H,) were approximately equal to 0.25 for
number of spikes / plant for [, and [ indicating equailly distribution of positive
and negative genes in the parental genotypes for this character. But, for the
remaining characters (H; / 4H,) deviated from its maximum value (0.25).
Thus, genes controliing these characters were not equally distributed among
parents.
. The ratio of dominance to recessive alleles (KD/KR) in the parents
indicated the preponderance of dominance alieles which was >1 for all
characters, except flag leaf area showed an excess of decreasing alleles
among parental genotypes. Narrow sense heritability (T,) was more than
‘50% for flag leaf area, days to heading in all treatments and number of
spikes/plant for |3. Herltability in broad sense ranged from 0.569-0.973 for all
the studied characters under various irrigation treatments.

Mean squares for combining ability (Table S) indicated that general
(gca) and specific (sca)combining ability variances were significant for all
characters, suggesting presence of additive and dominance gene effects in
the inheritance of these characters. These results are in accordance with
those obtained by (Eissa 1993, and Salama and Manal Salem 2006). The
sca exceeded gca for number of spikes / plant and grain yield / plant (all
treatments of irrigations), suggesting that non-additive gene effects
accounted for the great part of the total variation for these characters. Thus,
selection for these characters should be practised in to later generations.

The results in Table (6) indicated that general combining ability (gca)
effects which refer to additive and additive x additive gene effects was
positive and significant for flag leaf area for |; and I3 (Gemmeiza 9), days to
heading |,, Iz and |5 (Sahel 1) and Iy (Gemmeiza 7); number of spikes/plant I,
(Gemmeiza 7), 1; (Gemmeiza 9 and Sids 1) and I, (Giza 168 and Gemmeiza
9), number of grains/spike I; (Sakha 93) and |5 (Sids 1), 1000-grain weight |
(Gemmeiza 7) and Gemmeiza 9) and I; with I; for Gemmeiza 9 and grain
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Table (4): Additive (D), dominance (H) and environmental (E) genetic components together with derived parame=ters
for number of grains/spike, 1000, grain weight and grain yield/plant under three treatments of irrige=tion

(1) of half 6 x 6 diallel cross in bread wheat.

— 1

haracters Number of grains/spike 1000-grain weight (gm) Grain yield/plant (gm.) |
arameters '1 lz |; || |z |3 |1 |z |,|
D 5.589 +0.916[11.649 +3.141{10.999 +1.085] 17.002 +1.063 | 13.11 +1.103 | 10.70 +0.978 | 8.32 +0.709| 8.940 +0.74 | 10.28 +0.763 |
Hy 17.674 +2.325] 7.535+2.703 [10.489 +2.755] 15.138 +2.70 | 11.38'+2.615 | 7.700 +2.482 [10.05 +1.802] 9.69"*+1.921 | 9.100 +1.0=4
Hy _ 111.136 +2.013]5.568"*+2.415] 5.396 +2.460 | 10.418 +2.412 | 9.616 +2.337 | 6.08 +2.218 |6.98 +1.616| 6.50**+1.716 | 8.48 +1.73=
F 6.874 +2.215' | 8.326**+2.573]14.280 +2.623] 19.838 +2.571 | 12.077 +2.400] 7.586 +2.363 [9.78 +1.718] 8.94**+0.757 | 10.05 +1.84—0
h’ 29.32 +1.399 ] 10.24*'+1.625| 4.00+1.656 | 2.161+1.623 [ 3.162+1.572 | 3.614 +1.492 | 1.63+1.083 | 2.232+1.155 | 4.322 +1.16G@@5
E 4.231 +0.346 { 1,314 +0.401 | 1.702 +0.409 |2.311 +0.401[ 1.62 +0.388 | 1.240 +0.368 [0.990 +0.268 1.05 +0.285 | 1.340 +0.28==8
(HJ/D)™ "1.778 0.804 0.976 0.943 0.931 0.848 1.099 1.041 0.941
HylaH, 0.161 0.184 0.128 0.172 0.211 0.214 0.173 0.168 0.233
KO/KR 2.057 2.5909 4.925 4.217 2.955 2435 3.302 3.729 3.162.
Tin) 0.395 0.402 0.227 0.161 0.259 0.383 0.227 0.206 0.109
T(b) 0.814 0.754 0.569 0.605 0.701 0.758 0.720 0.688 0.653

treatment of irrigation () of half 6x6 diallel cross in bread wheat.

Table (5): Mean squares of general (gca) and specific combining ablility (sca) for studied character under tk—ree

Characters Flag leaf area Days to heading Number of Number of 1000-grain weight Grain yiel amd
. (cm)* {day) spikes/plant rains/spike {gm) Iplant (grrmm)
8.0V. D. 1y Iy Iy N 1y [ M I Is b L Is [ L Is Iy 3 Is
gca |5 168.916 {71.362 | 53.07 |92.532 [111.291 [107.32 10.823'10.714 J0.652 13.910 114.622 111.880 ]16.522 [13.401 115.834 {2.932 {1.106 (470
S.ca_  [1554.231 |44.262 ¥2.513'91.143 [ 82.367 |58.40 [1.529 [1.913 [1.4227113.183 112.622 [11.198 [13.940*46.879**]9.262 [3.315 [2.987 0381
Eror |40] 2.611 | 3.292 | 3.848 | 5.170 | 6.362 | 6.473 [0.403]0.259/0.310{ 4.823 [ 3.031 | 4.312 | 3.94 | 2.33 | 2.82 {0.907{0.423{(C=.692
f_a_gca/’ 1.270 ] 1.612 | 1.248 | 1.015 | 1.221 | 1.837 |0.538{0.373{0.458| 1.055 | 1.158 | 1.061 | 1.185 | 1.948 | 1.709 {0.8840.370| Ca®.813
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Table (6): Mean performance, general combining abiiity effects and rank correlation for studied characters under

three treatments of irrigation of half 6 x 6 dialiel cross in bread wheat.

harac. Flag leaf Days to heading Number of Number of 1000-grain weight | Grain yield/plant
area {cm)’ {day) spikes/plant grains/spike m) m)

arents [ L Iy [ I Is 7 la 1s [ 12 Is Iy [ Is .1 L s
GCA 10.646 | 0.2681 | 0.710 | 1.263 | -0.851 | 0.829 {-0.260 | -0.283 [-0.534 [2.123 | -0.340 } 0.567 | -0.241 -1.503 ]-1.269 |-1.793 |-0.839 | -0.513

akha 93 X 38.61 13625 ] 30.22 } 93.15 ) 90.00 ] 8733} 11.23 ] 972 | 716 | 6560 | 49.71 | 45.16 | 5297 | 48.66 | 40.83 | 13.69 ) 11.82 ) 9.87
GCA | 1031100624 | 0011 ] 0071 | 0.614 | 0.630 [-0.514 |-0.930 }0.721 |-3.152" | -0.341 |-2.821 | -0.262 | -0.265 | -0.707 | -0.071 [-0.837 | 0.001

Giza 168 X 36.66 | 34.18 133.20 1 9062 [ 9566 | 9215 ] 1220 | 987 | 663 | 52668 ] 4588 | 44.16 ) 52.38 | 43.21 | 40.16 | 1258 | 11.01 | 9.63
GCA 1-0.373]-2.202 1-1.948 ]2.531 | 1.940 2824 }-0.232]0.025]-0.172]-0.070 | -0.526 {-2.142 {-3.610 | -0.259 | -0.524 | 0.267 } 0.253 | -0.282

1 X 37.58 | 35.14 | 32.90 100.15] 97.66 ] 96.33 ] 13.47 | 11.80 | 962 | 53.88 | 47.77 | 46.19 | 48.82 | 46.34 | 41.91 | 11.13 | 9.92 | 856
GCA [1.242]1-0.312]-0613[-221 { 0003 | 2176 10.671**] 0.243 |-0.614 | -0.282 ] 0.894 | 0.941 ]2.147 | 0.914 | 0.369 | 0.482 | 0.491 [ 0.653

Gemmeiza 7 X 4243 | 41.15 | 39.90 | 99.47 | 95.33 | 9268 | 9.52 7.85 | 6.36 | 51.30 | 50.37 | 40.90 | 58.20 ] 52.32 ] 47.77 ] 14.63 ] 12.33 | 10.74
GCA 1 0.661 ]1.562 11.5037] 0.372 ] -0.828 |-1.797 | 0.011 [0.623 [0.542 | 1.236 { 0.180 | 0.001 | 1.892 |1.858 | 1.742 10.810* |0.753* | 0.652

Gemmeiza 9 X 43.28 | 40.72 | 37.91 [103.33]101.33} 98.15] 895 | 762 | 538 | 64.30 | 60.16 | 47.22 | 59.11 | 62.30 | 49.76 | 13.85 | 12.07 | 10.82
GCA 1-0.6691-0.233 { 0.337 {-2.027 { -0.877 [-4.662 { 0.321 ]0.422 |-0.299] 0.145 | 0.433 |3.454 | 0.074 | -0.745] 0,389 | 0.305 | 0.179 | -0.511

1 X 443214278 | 41.17 | 98.15 | 96.00 | 84.00 | 11.24 | 908 | 6.13 | 61.11 | 49.81 | 51.00 | 653.84 | 44.60 | 42.99 ] 14.83 | 12.92 | 10.77
E 0521 ] 0585 | 0.632 ] 0.733 | 0.813 ] 0.600 | 0.204 ] 0.164 | 0.179 | 0.708 | 0.561 | 0.669 | 0.640 | 0.492 | 0.541 | 0.229 | 0.210 | 0.268
conT. 40.486 | -0.142 | 0.029 | 0.028 | 0.200 | -0.142]-0.486 | -0.771] -0.086 J0.943**] 0.885* | 0.857* [0.943**| 0.828* | 0.885* | 0.543 | 0.257 | 0.543

? ¥
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yield/plant for |, I, with |, (Gemmeiza 7 and Gemmeiza 9). It could be
concluded that Gemmeiza 7 and Gemmeiza 9 possessed more favorable
genes for yield and its components in bread wheat. The obtained result were
in harmony, with those detected by (Dasgupta and Mondel, 1988, Al-
Kaddoussi, 1996 and Salama and Manal Salem, 2006).

The resuits of rank correlation between gca effects and performance
revealed positive and significant value for nhumber of grains/spike and 1000 -
grain weight for three treatments of irrigations, indicating that parents could
be judge through mean performance of these characters. Thus, when the
characters is unidirectionally controlled by additive gene action, the breeder
could isolate good general combiners as early as possible using mean value
as quick and reliable estimate. Similar results was reported by Eissa (1993),
Awaad (1996) and Hassan (1998).

As seen in Table (7) specific combining ability effects (sca) indicated
that the best crosses displayed positive and significant sca effects for flag leaf
area |, and ); (Sakha 93 x Sahel 1; |, (Sakha 93 x Sids 1), l;and I3 (Giza 168
x Gemmeiza 9); days to heading for |, and |; (Sakha 93 x Giza 168); |; (Sahel
1 x Gemmiza 7), l; Sakha 93 x Gemmeiza 7, Giza 168 x Sids 1, Sahel 1 x
Gemmeiza 9, and Gemmeiza 7 x Gemmeiza 9); number of spikes/plant for |,,
Iz and I3 (Sakha 93 x Sids a and Gemmeiza 7 x Sids 1); number of grains /
spike for |;, I; and I3 (Sakha 93 x Sids 1, Giza 168 x Gemmeiza 9; and
Gemmeiza 7 x Gemmeiza 9); 1000-grain weight for I;, I, and |; (Giza 168 x
Sahel 1) and Sahel 1 x Sids 1) and grain yield / plant for |,, |; and |, (Sakha
93 x Gemmeiza 9 and Gemmeiza 7 x Sids 1). It could be concluded that the
cross combinations; (Sakha 93 x Gemmiza 9 and Gemmeiza 7 X Sids 1)
displayed sca effects for, yield and its contributing characters, suggesting
their importance in wheat breeding programs. It could be seen that less
environmental influence (Stable crosses) enhancing its valuable as promising -
one for improving grain yield in bread wheat under various irrigations
treatments. '
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Table (7): Specific combining abllity (sca) for studied character under three treatments of irrigations in half 6 x 6
diallel crosses of bread wheat.

Charactars% Flag leaf Days to Number of Number of grains / | 1000-grain weight | Grain yield / plant
area (cm’) heading (day) spikes/plant spike (gm) m

FOSSES Is [ |; || Iy Iy |«| |1 Iy Iy I [ h [ 1y h l, [ N

:‘::‘1‘6? 0.261 { 0.111 { 1.263 |4.161**(5.310**| 3.141 | 0.281 ] 0.016 | 0.542 ) 08672 | 0.822 | 0.175 | 0.426 | 0.534 | 0.172 [ 0.111 | 0.362 | 0.157

::2??3" 0072 |3236* 13.251*] 0.023 ] 0.101| 0.252 | 0.022 | 0.104 | 0.452 | 0.603 | -1.812| 0.410 | 0.184 | 0.170 | 0.203 | 0.623 | -0.510] 0.232

.Gk:‘::‘:mr 0561 | 0.142 | 0.851 | 1.111 | 2322 | 4624 | -0.432 { 0.253 | 0.162 | 0.536 | 0.841 | 0.936 | 0.460 | 0.508 | 0.272 | -0.242 | 0.163 | 0.511

akha 93

G iza ® 0.716 | -0.160| -0.651 | -0.582|-0.211 | -3.622 | 0429 | 0.151 | 0.201 [4.262**| 6.36** {5.202"*4.616"'}-5.152**}-6.143**/1.678**|1,325"*11.724**

:‘k’h:"‘ s '4.264° | 2162 | 1.122 | -0.361 (-0.822] 0811 | 1.413" |1.042**]1.262**] 0.143 | 5.361 v-6.264"‘ 0:151 ] 0.182 ] 0.173 ) 0.622 | 0.143 | 0.122

za168 x Sshel 10> | 0882 | 2820 | 0.032 | 0,013 0024 | 0581 |-0.322]|-0.178 0.541 | 0.008 | 0.178 | 5.81+ |5.362|7.263"| 0.726 | 0.801 | 0.653

08 a7 | 2101 [0.142]-1781[ 0012 | 0088 | 2173 | 0142 [0.118 | 0.153 | 0.062 | 0781 [ 0.111 | 1.820 [ 1.101 | 2001 [-0.013[0.174] 0.152
e e | 1563 [ 1240 [a412 0472 | 0128 0152 | 0656 | 0531 | 0.111 [3948~[4.751[6.203] 0.152 | 0.143 | -0.111 | 0.840 | 025 | 1.013
122 168 x Sid8 551 | .0.623|-2152] 2652 |-1.828| 4.736~ | 0.622 | -0.132 | 0.107 }5.322°75.481°] 0652 0.801 | 0.783 | 1.288 | -0.814 | -0.652 | -0.163
x| 0822|0222 008 | 2763 3916 | 2363 [-1.812+ [1.480-]1.222] 0.613 | 0.142 | 0.138 [-1.703 | 1.420 | 1853 |1.610 1,442+ 1,259
%o ] 0173 |-0008| 0712 | 293 [ 0781 | 4610~ | 0.050 | 0.104 |-0.008 | 0658 [ 0.006 | 0.063 |-1.282-1.422| 0.619 | 0.180 | -0.114 | 0.128
aner 1% 7 150224] 0053 0.148 |-2854 [ 1.282 | 0.101 | -0.063 | 0.166 | 0.174 | 0.043 | 0.088 | 1.293 [6.140]a.812+|3.860"| 0.563 | 0.114 | 0.801
"7 1 0033 | 0442 | 2361 | 2631 | 0.882 | 4671 | 0.238 | 0.482 | 0.713] 1.144 | 1.828 | 1.283 | 0.510 | 0.824 | 0.781 | 0.101 | -0.142] 0.123

Gemmiza 9 1 ; i
sw‘“:h'," -1 0.042 13.122*1-0.802] 0.513 1 -0.142] 0.072 1.411* 10.908*+]0.923**]9.176**|8.411**|7.652**| -0.531 | -0.172 | 0.822 11.931**|1.400**{1.873**
ommiza 9 x "] 0.518 | 0.143 | -0.011 | -0.910 ] 0.821 0.154 0.154 | -0.021 | 0.142 -5.361"-4.252"r-5.130" 0.717{ 0.163 | 0.183 | -0.070{-0.182| 0.173

ids 1 )
.E s 1.183 { 1.328 { 1.436 | 1.436 | 1.664 | 1.847 0.4684 | 0.378 ] 0.367 | 1.456 ] 1.274 | 1.620 | 1.453 | 1.117 | 1.220 | 0.521 | 0.476 | 0.609
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