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ABSTRACT

The objective of this study was to investigate general and specific combining
ability, degree of dominance (potence ratio), heterosis and inbreeding depression
for yield and its components, in six parents diallel crosses. The bread wheat
genotypes were three newly released cultivars, Sakha 94, Gemmeiza 10 and Giza
170 and Line 5, Line 42, and Line 23. All traits exhibited predomination of non-
additive gene action through low ratios of

GCA / SCA except 100 kernel weight. The best two combiners were one of
the newly released cultivars, (Gemmeiza 10) for grain yield, , number of spikes /
plant, number of kernels / spike, 100 kernel weight, and plant height, and one
promising line;{Line 5} for number of spikes / plant, 100 kernel weight and plant
height.

The best promising crosses to utilize non-additive gene action were five, ie.
P.xPs PaxPs, PoxPg P3aPg and P4xPs for grain yield / plant and at least one of yield
components. Potence ratic showed different degrees of dominance in different
directions, but averaged positively overdominance for all characters, except 100
kernel weight which gave negative average. Significantly positive heterosis were
recorded for all the characters, ranging within {3.03-18.09 % ) for tallness, { 7.59-
64.09 % ) for number of spikes / plant, { 6.19 - 2523 % ) for number of kernels /
spike , {22.64 -137.95 % ) for grain yield / plant, (41.30 - 114.63 % ) for total plant
weight, and { 15.41 % ) for 100 Kerne! wetght.

The study could relete heterosis to non-additive gene effect as main effects
or epistasis utilizing such effects.

Al these figures reflected the overdominance recorded for ali the characters
through potence ratio. On the other hand, all characters express considerable
inbreeding depression in F2 population ranging within {(7-18 %) for plant height, as
comparedto (14 -48 %), (13-39% ), (14-22%),{23-62% ), and (22~ 54 %)
for number of spikes, number of kernels, 100 kernel weight, plant grain yieid and
total plant weight, respectively.

INTRODUCTION

Wheat (Triticum aestivum L.) is one of the major cereal crops in Egypt,
which receives the most attention of specialists in plant breeding due to
increasing population and the wide gab between production and
consumption. To increase grain yield per unit area, the main or the only
solution for overcoming the increasing demand of food from a limited
cultivated area, plant breeders would develop high yielding wheat cultivars
with high resistance to both biotic and abiotic stress conditions.

Successful breeding programs need continuous information
about the genetic varation and systems governing grain yield and its
components. However, contradictory results were obtained by several
authors in this respect. Hendawy (1990), lkram and Tanach (1991), El
Hennawy (1992), Mahmoud (1999), El-Sayed el al. (2000), Hamada and
Tawfelis (2001), Mostafa (2000) and El-Sayed (2004) showed that both
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additive and non-additive gene effects have important roles in controlling the
genetic system for plant height, number of spikes/plant, number of
kernels/spike, 100 kemnel weight and grain yield/plant.On the other hand, Ei-
Sayed ef. al. (2000), Ashoush et. al. (2001), Abd El-Hameed (2002), and
El-Sayed (2004) found that both GCA and SCA were significant for plant
height.

However, Sharma and Smith (1986) as well as Salem and Hassan
(1991) found that non-additive gene effects were more important in the
inheritance of number of spikes/plant and grain yield/plant. Similarly,
Dawam and Hendawy (1990), and Darwish (1992) found that dominance
genetic effects were significant for grain yield/plant, number of kernels/spike
and kernel weight, Reversely, Mekhamer (1995) recorded additive genetic
effects for number of kernels/spike and 100 kernel weights.

El-Sayed (1997), applying graphical analysis, reported partial
dominance for plant height, 1000 grain weight, and number of tillers/plant,
complete dominance for number of tillers/plant, and number of grains/spike,
and overdominance for grain yield/plant and number of grains/spike.

Azza (2005), using the variance ratio (Hy/D )", determined partial
dominance for all traits, complete dominance for number of grains/spike and
overdominance for total yield/plant. However, these results depended on
level of nitrogen applied.

Heterosis can be recongnized as the superiority in performance of
hybnid individuals compared with their better parents, (Feher, 1987).

Tamam and Abdel-Gawad (1999), and Abdel-Wahed (2001) found
significant heterosis over the better parents for number of of spikes/plant,
100 kernel weight, and grain yield/plant, while Mitkees (1981} reported
heterosis for number of kemels/spike, and 100 kernel weight, where
Hendawy (1998) recorded significant heterosis for grain yield.

inbreeding depression is the converse of heterosis that reflect
deterioration accompanying inbreeding through the successive generation of
self pollination. Estimates of inbreeding depression in F; generation have
been reported by many workers. Moustafa (1981) and Mitkees (1981) found
significantly inbreeding depression for plant height, number of spikes/plant,
number of kernels/spike, 100 kemel weight and grain yield. Mohammed
(1999) found that fifteen crosses showed significantly inbreeding depression
for grain yield/plant.

The objectives of this investigation were to study potence ratio
(degree of dominance), heterosis, and inbreeding depression in some wheat
crosses and to determine the combining ability effects on plant height, grain
yield and its components in a half diallel set of crosses among six bread
wheat genotypes to identify the best parents and crosses useful for breeding
high yielding ability cultivars.

MATERIALS AND METHODS

The field work of this investigation was conducted at Etay El-Baroud
Agricultural Research Station, EL- Behera Govemnorate, Egypt, during the
three successive growing seasons 2002/2003, {o 2004/2005. Six bread
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wheat genotypes (three newly released cultivars and three promising lines)
representing a wide range of genetic variability were selected for this study.
Names, pedigrees and sources of these genotypes are presented in Table

(1).

Table{1): Names, pedigrees & sources of six parents of bread wheat.

No Variety &line Name & Pedigree Sources
P Sakha 94 OPATA/RAYON/KAUZ, EGYPT
CMBW 90Y3180 - OTOPM - 3Y - 10M--010M ~
010Y -10M - 015Y ~ OY - OAP ~ 0§,
P2 Gemmeiza 10 MAYA 74"S"/ ON #1160 - 147/3/BB/GLUAICHAT *3"|  EGYPT
IS/ CROW "$".
CGM 5820 - 3GM -1GM - 2GM ~ OGM.
Py Giza 170 KAUZ /ALTRAB4/AOQS EGYPT
CM11163-8M-020Y- 010M ~ 010Y- 010Y -2Y - OM ~
OGZ.
Py Line 5 MIANYANG 20 CIMMYT
2CHN -~ OCHN - OET.
Ps Line 42 2v879 ~ CB - 11/G/OIf VOTIIISTAR/AISTAR. CiMMyYT
CMSS82Y0OI815T ~ 20Y - 010M - 010Y ~ IKBY - 9M -
oY ~ OET.
Ps Line 23 OAFIS/2'BORLSS. CIMMYT
CMBYS1MO2626M - OTOBY — 16M ~ 010Y - OET.

In 2002/2003 season, all possible crosses {excluding reciprocals)
among the six parents were made. In the second season (2003/2004), the
21 entries (15 Fy's and 6 parents) were planted in field experiments with three
replications, Also, some of F, plant were selfed to obtain F, seeds. in 2004
/2005, F, and parents were planted in an experiment with three replications.
The two experiments were laid out in a randomized complete block design.
Each entry was planted in a plot of two rows for each parent and F,, being
six rows for each F, population. Every row was 3 m long and 30 cm apant,
and plants within rows spaced 20 cm, i.e. 15 seeds/row.

Data were recorded on a random sample of 10 guarded plants from
each row. The studied characters were plant height (cm), number of
spikes/plant, number of kernels/spike, 100-kemel weight (g), grain yield/plant
(g), and total plant weight (@).

Regular analysis of variance followed Steel and Tomri (1980) as
General and specific combining ability effects (GCA and SCA) were obtained
by employing Griffing's (1956) diallel crosses analysis designated as Method
2, Model 1(fixed Model). Better parent heterosis was estimated as the
percentage deviationn of F; mean from the better parent; i.e. H %=
((FBP)/BP) x 100.

Degree of dominance, expressed as potence ratio followed the method
of Smith (1952), i.e. P = 2IF .- MPI1P,-P4t.

Inbreeding depression, 1D, is the converse of heterosis that reflects
deterioration accompanying inbreeding through the successive generations
of self pollination. This was estimated as the percentage of the difference
between F, and F;, generations means divided by F; mean; i.e.

D% = «F1' FQ)IF1) x 100
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RESULTS AND DISCUSSION

Analysis of variance (ANOVA):

Analysis of variance of parents and F; populations (Table 2),
revealed significant differences among genotypes, in all characters under
study. These differences could be considerably attributed to both generai
and specific combining ability effects. GSA [/ SCA ratios cleared
predomination of general combining ability effects (GCA), i.e. additive gene
action, on 100 kernel weight (100KW). In agreement with Mekhamer (1995)
who reported significant additive genetic effects for kemel weight.

Tablie(2): Mean square analysis for traits studied in bread wheat

Crosses
....... Parents [df] PLht | #5P/P | #KISP | 100KW | GVIP | T.PLW _
Blocks 2 214017 8.8730" 8.77787 [ 1203867 210.6825 | 5615.25007]
Genotype 20| 126.6653**| 48.6206"* | 114.1302**| 55.6718*[2215.2825"" .1440"*
G.CA S | 190.6805**] 40.8444* | 127.3778*"| 124.9756™| 797.2111** 8709.4944*"
S.CA 15 1053136 51.2127*" | 1090.7143** 32.5706"2687.9730"2434.6944&
Eror 140 22000 | 28730 | 90278 | 83600 | 1982159 [3019.1500
1G.CAJS.C.A ratio 18105 | 0.0184 1.1608 3.837* 0.2965 L0.3577

Pl ht =Plant height , # SP/P=Number of spikes { plant , # K/SP =Number of kernels /
spike , 100 KW= 100 kerne! weight, GY /P = Grain yield / plant , T. Pl. W = total plant
weight.

Mean Performance:

The mean Performances of the six parental genotypes were presented
in Table (3). The cultivar Gemmeiza 10 (P;) was ranked the first for
increased number of spikes / plant, number of kemels / spike, and grain yield
I plant. The cultivar Giza 170 (P3) was ranked the first fortotal plant weight
while was the second for increased number of spikes and number of kemeis /
spike. The Line 42 (Ps) and Line 23 (Ps) were ranked the first for 100 kernel
weight,

Regarding the F, hybrids for plant height, the tallest crosses were ; PxPs,

P3xPy, and PsxPg , while for number of spikes / plant, six crosses possessed

the highest values; i.e. Psxpa, Pz"P5 , PyxPs | Pz"P4 . P3"P4 and P1"‘P5.

Meanwhile, the three crosses; PixPs , PxP; | and P;xPs; possessed the

highest number of kernels / spike. The three heaviest 100 kemel weight

crosses were PoxP;  PyxPs and P.xPs; |, while the four crosses; PyxPs |

PxPs . P;xPgand P,xPs gave the highest grain yield / plant. Finally, the

crosses P3xPg , P,xPs; and P;xPg possessed the highest total plant

weight.

Combining ability effects:

Equal importance of both types, i.e. additive and non additive gene
effects due to the unity ratio of GCA / SCA was indicated for number of
kernels per spike (# K/ 8) and plant height (P!. ht), being in full agreement
with Hendawy ( 1990 ), lkram and Tanach ( 1991 ), El-Henawy ( 1992 ),
Mahmoud ( 1999 ), and El-Sayed ef a/ ( 2000 ). Hamada and Tawfelis (
2001 ), Mostafa ( 2000 ), and EL-Sayed ( 2004 ). Number of spikes / plant
(# S/ P), grain yield / plant (GY / P), and total plant weight { T.PLW ), were
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complelely controlled by non-additive gene action as affected greatly by
variances due to SCA, similarly as reported by Sharma and Smith (1986 ),
Salem and Hassan ( 1991).

Table (3) Mean performance of six varieties and their fifteen Fq's

Genotype | Pi. ht | #SP/P |#K/SP [100KW| GY/P | T.PiW
P, _(Sakha 94) 100.70 | 18.67 | 71.33| 380 6333 | 203.33
P, (Gemmieza 10)| 118.33 | 2467 | 79.00] 489| 8267 | 20167
P, (Giza 170) 100.67 | 22.00 | 78.00] 445 6233 | 247.00
Pe_(Line 5) 105.00 | 22.00 | 74271 425| 4167 | 137.67
P (Line 42) 110.00 | 21.33 | 64.67| 510| 4567 | 20500
Ps (Line 23) 106.00 | 2133 | 6367| 503] 53.67 | 163.00
P1xP3 114,67 | 23.00 | 7467| 484 63.00 | 243.33
PyxPs 109.33 | 2367 | 72.00| 445 66.00 | 200.00
P1*Ps 112.00 | 2167 | 7467 429 60.00 | 21500
PyxPs 112.33 | 2033 | 89.00| 4.41| 117.00 | 440.00
Py xPg 111.00 | 28.00 | 7200| 4.05] 76.67 | 269.00
PyxPy 113.33 | 2367 | 7467| 486| 60.33 | 25667
PaxPs 192.00 | 28.00 | B667| 564| 7867 | 243.33
[ PyxPs 12400 | 30.00 | 80.00] 5.19] 117.00 | 28967
P2*Ps 11167 | 2533 | 77.67| 4.72| 112.33 | 360.00
P3xPs 124.00 | 28.00 | 72.00| 463| 73.00 | 280.00
P3xPs 11333 | 26.00 | 70.00| 432 63.00 | 205.00
P3xPg 101.00 | 2367 | 7933| A474| 76.33 | 475.00
PaxPs 11467 | 2967 | 7467| 521, 10867 | 266.67
P.xPg 109.33 | 2033 | 7133| 470| 5900 | 23533
P5xPe 116.00 | 3500 | 6867] 450 56.67 | 163.00
LSD. at 0.05% | 1550 280 4.9 057 2323 ] 9070

Pl. ht =Plant height , # SP/P=Number of spikes / plant , # K/ SP =Number of kernels /
spike , 100 KW= 100 kernel weight, GY / P = Grain yield / plant , T. Pl. W = total plant
weight,

a- General combining ability:

For general combining ability effects, Table (4), the best combiners for
taliness were P, and Ps while Py, Py and P were good for shortness. The
best combiners for taliness were also the best for increased number of spikes
/ plant, heavier 100 kemel weight and higher grain yield / plant. For number

of kernels per spike, it was only P; which proved to be good combiner for
such characler,

Table (4): Estimates of general combining ability effects

Parents Pl ht #SPIP # KISP 100KW GY/P T.PLW
P, Sakha 84 -2.40"* -2.28"" 0.26 -3.09" -3.24 -0.89
P,  Gemmeizat0 410" 0.93* 3.80" 2.91*" 7.68** 1.90
P, Giza170 -2.20" 0.40 0.14 -0.97 .65 16.19
P, lina 5 0.26 0.07 0.72 0.34 -8.07** 36.76*
Ps line 42 2.60* 147 -1.40" 1.43" 2.56 8.19
Py line 23 -2.36* 0.35 -3.32* 0.10 272 11.35
LSD siG 0.5593 063851 1136 1.058 52798 20.69
0.05 % Gi-G) 0.8401 0.9590 1.7000 1.1167 7.9659 31.089

Pl ht =Plant height , # SP/P=Number of spikes / plant , # K/SP =Number of kernels /
spike , 100 KW= 100 kernel weight, GY / P = Grain yield / plant , T. Pl. W = total plant
weight.
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Thus, it is clear that both P, (Gemmeiza10) and Ps (L 42) may have
valuable genes to be used to improve grain yield / plant through increased
number of spikes / plant and 100 kernel weight mainly, and probably number
of kernels / spike, especially the newly released cultivar P, (Gemmeiza10)

b- Specific combining ability: X

Tabfe (5) presented specific combining ability effects, S,. Irespective of
type of gene action, all characters showed significant S.,, either positively or
negatively. Positively significant estimates were recorded in eight crosses for
tallness, six crosses for increased number of spikes / plant, five crosses for
increased number of kernels / spike, three crosses for heavier 100 kernel
weight, five crosses for higher grain yield and three crosses for the high total
plant weight.

The best promising crosses, to utilize non additive genes, may be PxPs,
P2xPs, P;xPg and P3xPg for grain yield and increased number of kernels /
spike, beside increased number of spikes / plant in P2xPs followed by PyxP,
for the three yield components and P,xPs for number of spikes / plant, 100
kernel weight and grain yield / plant.

Table (5): Estimates of specific combining ability effects (S;) of the
fifteen F, Crosses.

E Crosses | PL":'"':)' #SPIP | # KISP | 100KW | GY/P ~ TP \ﬂ
PyxPy 1.55" -0.26 -3.89" 0.87 -17.91" 1213 |
PPy 251 0.88 -3.447 2.60° -6.57 -62.75° |
P1xPs 0.39 -0.59 -1.02 -0.35 -4.18 179 |
PixPy 0.72 -3.46 1544 | 020 4122 178257 |
PyxPy___ 4.34* 5.33* 0.36 247" 0.72 408 |
P2*P; 0.02 -0.33 -3,56 0.01 2316 -1585 |
P2xPg 6.94"" 254" 7.65'" 6.65 360 2377
PyxPs_ 6.23° 3.33 311" 0.87 3030 [ 2543
P2xPs_ -1.48 D55 269 | -25%° 2547 222"
Py*Ps 1452 3.87 356 0.25 6.26 4513
PyxPs 1.52" 0.33 -3.44°* -3.93" -15.36° 7383
PixPy__ -5.86"" 0.88 782" 1.59 64.47°" 18300°"
PyxPs 0.39 366 0.65 367" 38.72"" 40.79
PuxPq_ 0.02 4,55+ 077 017 1113 -22.38
PsxP 4.35% B.58"" -1.31 325 | -23.07 -38.67

LSD < 5 1.54 1.75 3N 2.04 1456 5583
cos% | Si-8 252 254 450 255 21.08 §2.25
8-8% 216 235 4.16 274 19.51 7845

Pl. ht =Plant height , # SP/P=Number of spikes/ plant , # K/ SP =Number of kerneis /
spike , 100 KW= 100 kernels weight, GY /P = Grain yield / plant , T. Pl. W = total plant
weight.

Potence Ratio:

Values of potence ratio, Table (6), were significantly greater than unity
(=1) in ten crosses for plant height and two for shortness, seven crosses for
increased number of spikes/plant, nine crosses for increased number of
kernels/spike and six for heavier 100 kernel weight, eight crosses for high
plant grain yield, and seven crosses for total plant weight indicating
overdominance for these characters in the respective crosses. Although, &li
characters showed different degrees of dominance for different crosses in
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different directions, they averaged positively overdominance. El-Sayed
(1997) found overdominance for number of grains / spike and grain yield /
plot, as Azza (2005) recorded it for total plant weight.

Table (6) : Potence ratio of the twenty one crosses for the six traits

Crosses Dominance degree
Pl.Ht{cm)| #SP/P [ # KS/P| 100KW | GY/P | T.PLW

PxPy 0.58* 0.44 .0.13 | o091+ -1.03 24.59
PyxPy 8,63 2.00° .0.80 1.01* 6 34 -1.15
P1xP, 426" 0.80 1.27 1.18° 0.69 1.36
PixPs 1.50%* 0.25 6.31** 0.08 7.08* | 28243
PyxPg 2.89* 8.02* 1.17* -0.50* ] 376" 4.06*
PaxP3 -0.43** 0.25 - 768 0.90 -1.20 1.43
PaxP, -0.05 3.49** 424 3.36* 0.80" 2.30
PoxPg 567" 4.20* 1.94** 1.88 2.85*" 51.86*
PaxPg -0.08 1.40 0.83** 331 | 3.05" 18.38~"
PaxPy 9.78* e -2.23* 2.79" 2.03 1.60*
PaxPg 1.67* 12.94* | -0.20 -1.40*" 1.08 -1.00
PaxPg -0.88* 599 1.4 0.00 4.23¢ 5.43
P.xPs 2.87* 11.95* 1.03" 1.27* | 32.50** 2.83*
PsxPg 7.66** -3.99 0.45 0.15 1.89 68.71"
PsxPg 0.00"* o 4.48* | 17.45** 2.25 -1.00

Average 3.40° 3.34** 221 | D.4p 4597 27.18*

PL ht =Pfant height , # SP/P=Number of spikes/plant , # K/ SP =Number of kernels/
spike , 100 kw = 100 kernel weight, GY /P = Grain yield / plant , T. Pl. W = total plant
vieight.

N8 gSignincam:y of potance ratio was investigated by the dilference (F(- MP)/(P,-P4/2)
compared with it's respective error.

Heterosis:

Due to predomination of SCA, i.e. non-additive gene action for ali
characters, except 100 kernel weight, as weli as average overdominance,
valuable heterosis was indicated considerably for number of crosses in all
characters, .g. len for tallness, eight for increased number of spikes / plant,
three for increased number of kernels / spike, six for higher grain yield /
plant and five for higher plant weight, with ranges of 3.03 - 18.09 % ,
7.59-64.09 % ,6.19~2523 %, 22.46 -137.95 % , and 4130 - 114.63 %
for the five characters respectively, Table (7). Most of these crosses
exhibited significant non-additive gene action, through significant estimates
of S;, i.e. six out of ten crosses, six out of eight crosses, two out of three
crosses, five out of six c¢rosses and iwo out of five crosses for the five
reported characters, respectively. Mitkees (1981) recorded 12 % heterosis
for number of kemels / spike, as Hendawy (1998) obtzined heterosis of 62.9-
81.3 % for grain yield. Azza (2005) obtained heterosis of 1.65-3.28 %, 0.48-
3.35 %, 2.8-21.59 %, 4.19-15.26 % and 0.17-8.54 % for plant height, number
of kemels / spike, 100 kernel weight, grain yield / plant and total plant weight,
respectively.

Furthermore, all crosses exhibiting significant heterosis did also show
overdominance through potence ratio, Table (8).
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This result indicates that heterosis exhibited on characters, except 100
kernels weight, could be attributed to non-additive gene action and may be to
epistate effects utilizing non-additive gene.

On the other hand, though predomination of additive genetic effects for
100 kernel weight, one cross only showed 15.41 % heterosis to suggest
effects with additive gene action, e.g. additive x additive, or additive x
dominance.

Table (7): Percentage of heterosis over better parent (B.P. ) for all
triats recorded in fifteen hybrid bread wheat.

[ —
Crosses '(’é"'l"‘ r#spf P | #KISP | 100 KW GYIP | T.PLW
PP, .3.09 - 86.77 .5.48 1.02 -23.79 19.67
PPy 857" 7.59 769 0.04 4.27 1903 |
P*Pa 667" -1.50 059 0.97 576 574
PyxPs 217 4,69 25.23" 13.44 84.75 114.63™
P.xPg 472+ 31.27" 0.94 -19.48 4285 3230 |
PoxPs 4.23 4,08 .5.48 0.45 .27.02 391 |
P,xP, 5.35 13.50° 9.71*" 15.41" 454 20.66
P2*Ps 479 21.61° 1.27 1.82 41.53* 4130 |
P1*Ps 563 268 -1.68 6.30 35.88" 78,51
PyxP, 1808 | 2727 -7.69 4.09 17.12 133 |
Py*Ps 303" 1818 10.26 1521 1.07 17.00
PyxPs_ 472 759 1.71 576 22.46 92.31""
PoPs | 425 39.08" 0.54 2.28 137.95* 30.08
PPy} 314 | 469 (395 |  -666 983 4437
Ps*Pa 5.45 64.00* 6.19° 1177 | 943 -20.48

PL. ht =Plant height , # SP / PxNumber of spikes / plant ,

# K/ SP =Number of kernels /

spike , 100 KW= 100 kernel weightGY / P = Grain yield / plant , T. Pl. W = total plant

weight.

N.B. : Significancy of hetrosis was investigated by the difference {(F- BP)/BP x100 )
compared with it's respective error.

inbreeding depression:

Average performance of F, populations are given in Table (8). As
compared to F, average performance, it showed valuable depression by
inbreeding, Table (9). This depression supported the dominance effect
indicated for all the six characters. The least depression was recorded for
plant height 7 — 18 % as compared to 14 ~ 48 %, 13 -39 %, 14 .22 %, 23 -
62 %, and 22 - 54 % for number of spikes / plant, number of kemels / spike,
100 kemel weight, plant grain yield and total plant weight, respectively.
Mitkees (1981) recorded inbreeding depression of 3-43 % for plant height,
20-36 % for number of spikes/plant, 15-21 % for number of kemels / spike
and 9-40 % for 100 kernel weight.
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Tabie (8) : Mean performance of six varieties and their fifteen F,'s

Genotype Pl.ht | #SP/P|#K/SP|100KW | GY/P |T.PLW
Py 96.66 19.67 ) 69.00 4217 64.00 | 203.33
P2 115.00 23.33 81.00 45.89 B2.00 | 20067
) 97.33 23.34 71.33 38,98 50.00 | 248.33 |
Pa 100.00 21.00 74.00 39.88 4800 | 14167
Ps 107.00 19.00 60.33 44.26 48.00 ] 210.20
Pg 93.00 21.66 61.87 41.98 54.00 | 164.00

PyxP, 102.23 18.33 63.33 38.30 51.33 | 18867
PyxPs 89.67 22.67 62.33 48.62 47.00 { 20867
P1xP4 98.67 18.66 £62.66 356.37 38.00 | 135.00
P1xPs 92.00 17.33 54.33 36.43 58.00 | 31567
P1%Pg 101.00 18.67 69.33 34.83 58.67 | 232.76 |
P2xPs3 104.33 22.00 53.67 41.95 42.33 | 200.00
PaxPe 110.33 21.33 55.00 44.00 57.00 | 19667
P2xPs 101.33 22,66 67.67 45.585 65.00 | 233.33
PyxPg 107.67 19.67 52.33 39.86 59.00 | 280.00
P3xP, 107.87 21.67 51.67 41.84 51.00 | 206867
P3xPs 100.00 18.33 54.67 48.02 47.00 | 179.67
P3xPg 100.67 19.33 62.00 40.66 47.67 | 220.00
P:xPs 104.67 18.00 61.33 43.65 41.66 | 20867
P:xPg 98.33 20.00 55.00 41.75 46.00 | 182.33
PsxPg 103.00 18.33 50.00 37.06 43.00 | 173.33
L.S.D. at 0.05% 7.18 3.05 .20 8.18 10.76 46.38

Pl hi =Plant height , # SP/ P=Number of spikes /plant , # K/ SP =Number of kerneis /
spike , 100 KW= 100 kernels weight, GY / P = Grain yield/plant, T. Pl. W = total plant
weight.

Table (9): F, inbreading depression % from F,

Crosses (Pl Ht(cm)| #SP/P |# K/SP | 100KW | GY/IP | T.PLW
PyxP 10.85* 15.86% | 15.19* | 20.79" 18,52 23.29
PyxPsy 17.98* 4.22 13.43* 9.21 28.78* -4.34
P(xPs4 11.90* 13.89* | 16.08™ | 17.51* 36.67* 37.21*
PyxPs 18.10* 14.76% | 38.96* | 17.43* | 5043** | 28.26"
P1xPg 9.01* 33.32* 3.71 14.04 23.48* 13.47
P2*P3 7.94™ 7.06 28.12* | 13.74* 29.84* 22.08
PaxPy 1.49 23.82* | 36.84* | 21.86* | 27.54* 71.24
PaxPs 18.28* | 2447 | 1541* | 12.24* | 44.44* 19.45
PoxPg 3.58 22.35% | 32.63* | 15625 | 47.47* | 22.22**
PaxPy 13.17 | 22.61* | 28.24* 9.67 30.14* 26.19*
P3xPs 11.76* | 25.65" | 21.90* 11.11 25.40 12.36
P3xPs 0.33 18.34** | 21.85* | 14.26" | 37.55* | 53.68*
PynPs B.72* 39.33** | 17.87~ | 16.27" | 81.68" 21.75
Py*Ps 9.48* 1.62 22.89™ 11.11 22.03 22.52
PsxPg 11.21** | 47.83" | 27.19* | 17.59* 26.71 6.34

Pl ht =Plant height , # SP/P=Number of spikes / plant , # K/ SP =Number of kernels /
spike , 100 KW= 100 kernels welght , GY / P = Grain yield / plant , T. Pl. W = total plant
weight.

N8 Significancy of Inbreeding depression was investigated by the difference {(F,-
Fa)iF, x100 ) compared with it's respective error.
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