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ABSTRACT: The F3 generation of fifthwheat crosses were used to
estimate the type of gene action and heritability in broad and narrow
sense for the growth characters , i.e plant height , number of
tillers/plant, leaves dry weight and leaf area as well as leaves
chemical contents i.e proline, K, Mg and SO4 in dry weight and yield
and its components ie number of spikes/plant , number of
grains/spike, 1000 grain weight and grain yield/plant. The results
indicated that, the dominance components played the major role in
the inheritance of all growth characters except plant height, the
additive was controlled one. The heritability in broad sense was
ranged from 38.11 to 85.5% however, in narrow sense was ranged
from 21.57 te 56.0% for all the studied growth characters. The
(H/D)” was more than one for number of tillers/plant and leaves
area meter. The dominance genetic variance accounted for proline in
fresh leaves contents and the crosses second, third and fifth of Mg in
dry leaves contents while, the additive genetic 'variance was played
major controlling in K and SO, as well as the crosses number first
and fourth in Mg Leaves dry contents. The -Weritability in broad
sense was more than 53.1% for all the Leaves chemical contents
while, narrow sense herltahlllty was more 20.5% up to 51.1% The
(H,/D)® was more than one for proline and Mg content. Whereas,
the ratio was less than unity for K and SO4 in Leaves contents.
Dominance genetic variance estimated for all the studied characters
of yield i.e number of grains /spike and grain yield as well as the
first, second and fifth crosses for number of spikes/plant and 1000-
grain weight except the third and fourth crosses the additive was
controlled inheritance ones . The heritability in broad sense was



406

Hassan, ALA,

more than 50% for the all studied yield characters whereas , lidrirow
sense heritability was ranged from 21.7 to 50.7% in this respect . The

(H,/D)” was more than unity for number of grains/spike, grain

yield/plant and the first, second

and fifth crosses for number of

spikes/plant and 1000-grain weight the ratio was less than unity.

Keyword : Additive - dominance — variance:— heritability — narrow -
broad - selection - hybrid- saline — generation.

INTRODUTION

In the initial stages of breeding
program breeders need general
knowledge about gene action and
genetic
studied characters. Estimation of
additive(D) and dominance (H)
genetic components depending on
one generation does not allow
testing their significance, thus
-leading to unambiguous tests for
these components. To overcome
this problem Mather and Jinks
(1982) proposed a method called a
multigenerational technique (Joint
scaling test) which includes any
combination of the parameters of
mode gene action and tests the
goodness fit of the controlled
model. Many researchers used
diallel  techmique to  obtain
genetical information about yield
and its attributes characters. In this
respect, additive gene effect was
preat importance to dominance
controlied the genetic system for
number of spikes/plant was noticed

system controlling of -

by Eissa (1989 ), AL-Kaddoussi
(1996) and Awaad (1996). The
importance of dominace gene
effects for grains/spike was also
reported by Eissa (1989) . But,

“Eissa and Alkaddoussi (1996) and

Awaad (1996) found that additive
gene effects accounted for the
large part of the total variation for
number of grains spike, In this
respect, additive gene effects
played a great role in the
wnheritance of 1000-grain weight
Hassaballa efal (1984) and; AL-
Kaddoussi etal , (1994)

For grain yield/plant, the
additive gene effects were found to
be the predominant type
controlling this character. This

result contradicted with those of
Chatreath and Gupta (1986), Al-
Kaddoussi (1996) and Hendawy
etal (1998). However, information

on heritability estimates are useful

to formulate the exacted genetic
gain from selection through
segregating generation in wheat
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improvement program. Further |,
high heritability values, especially
those estimated in narrow sense,
indicate the effective of selection
for  characters  improvement.
Previous studies indicated that
heritability values estimated for
yield and its contributors are
variable from low to high either in
broad or narrow sense using
different materials and methods.
For, instance, -high heritability
values (over:50%) for grain yield
/plant were reported by Ismail and
El-Haddad (1978) and Kheiralla
and Sherif (1992). While, moderate
to low values were reported by
Hassan (1993) .

The present investigation was
under taken to obtain. information
about gene action of genetic
system and heritability for growth
and leaves chemical contents were
measured at 90 days after sowing
as well as grain yield / plant and its
related characters in  the
segregating generations of fifth
wheat crosses made among seven
local and introduced wheat
varieties were grown and irrigated
by water salinity levels from 8000
up to 10000 ppm .

MATERIALS AND METHODS
This study was carried out at
the Experimental Farm of Ras

.29 No.(2) 2002
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Sudr Station, South of Sinai
Governorate, D.R.C. Egypt, during
four successive seasons started in
1997/1998.Seven Parental genotypes
of bread wheat (Triticim aestivum.l)
with  genpetic  variation  and
differences between of them . One
parent is local cultivar, Sakha-8,
the other parents genotypes are
introduces from ICARDA. Namely
,code number and pedigree are
presented in Table (1) .

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

Parent Pedigree Origin
s " Indus 66 X Norteno (s)
-8 Egyp
Pk 34186,y
SWMi2008-2AP
IC. 2 Syria
JIAP-3AP-LAP-OAP.
SWMI1162515A
Ic. , ; Syria
' GAP-1IAP-IAP-OAP . .
1c CM64335-3AP- .
3 Mexico
L1AP-4AP-OAP.
CM58924-1AP-4
1C. 9 Mexico
AP-LAP-IAP-OAP .
- CM58804-6AP 2 ,
IC. ¢ Mexico
AP-IAP-]IAP-IAP-CAP

In 1997/1998 | the parents were
grown in calcareous soil and
imgated by water salinity level
8000 ppm, fifth crosses were made
among parents and designated as
follows: cross 1(Sakha8 x
ICARDA-2 ), cross 2 (ICARDA -
4 x ICARDA-5), cross 3 (Sakha —
8 x ICARDA-7), cross 4
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(ICARDA - 4 x ICARDA -2) ,
and cross S5 (Sakha -8 «x
ICARDA-8) . In 1998 / 1999
some Fis heads were selfed to

produce F2 grain . Thirty F3
families grains in each cross were
handly sown in the first week of
November 1999/2000 .

A randomized complete block
design with three replications was
used. Each cross of F3 was
allocated to each plot and
consisted of 32 rows (30 rows for
F3 families and one row of each
parent) . Row length was 3m long ,
row to row and plant to plant
spacings were 15 and 5 com,
respectively .

In each season all the agricultural
"recommended  practices  were
applied in the proper time and it
was used in the new Jand and
increasing levels of salinity in
water irrigation from 8000 ppm
with 1000 ppm every season and
the selection for the plants under
saline condition for the plant
which of high yielding and some
chemical contents were related to
salinity tolerance.

Data recorded on 10 guarded
plants in each family for the
.growth characters were measured
at 90 days after sowing i.e plant
height(cm), number of tillers/plant,
leaves dry weight(gm)/plant and
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leaf area(cm®) as well as analysis
of leaves chemical contents in each
of fresh and dry leaves i.e
Proline(in fresh leaves), K, Mg and
S04 in leaves dry weight in the
same age (90 DAS). At harvesting
date , the data recorded on 10
guarded plants in each family for
yield characters , ie number of
spikes / plant , number of grains /
spike, 1000 - grain weight (gm)

and grain yield / plant (gm) .
Statistical procedure
I- Variance means of F3
families were  estimated
separately as outlined by
Mather and Jinks (1982) .

2- Partitioning of variance was
calculated . by solving the
following equations
(according to Mather and
Jinks 1982 ). '
O'F3=1%D +1/16 H+E

(genetic variance components

for F3 means ) '

Where :

D=amount of Additive genetic variance
H=amount of dominance genetic variance
E=plant 10 plant environmental variance

3- Heritability in broad and
narrow sense were calculated
{according to Mather and
Jinks 1982).
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RESULTS AND DISCUSSION
Growth character

Separation out the total genetic
variance to its mean items additive
(D) and dominance (H) gene
effects using diallel  analysis
method was performed for the
most important growth character
appeared to be more associated
with yield and its attributes ie
plant height , number of tillers/
plant , leaves dry weight and leaf
area were measured at 90 days
after sowing . Also , estimate of
leaves chemical content in the
same age (90 DAS) and its content
related and associated with salinity
tolerance when it irrigated and
grown under saline condition i.e
proline , K Mg, and SO4 in leaves
fresh or dry weight . As well as the
genetic components of variance
were computed for wheat yield and
its attributes .

Partitioning of genelic variance
into additive (D), dominance (H)
and , environmental effects (E) as
well as heritability in broad and
narrow sense shown in tables
(2,3and4) for F3 families . Since
variances were estimated negative
will be considered as zero .

The relative contribution of
additive dominance gene effects
and heritability in broad and
narrow sense for wheat growth
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characters were measured at 90
days after sowing are shown in
Table (2). The results revealed that
, dominance genetic variance was
significant and larger than the
corresponding additive ones in all
studied growth characters, except
plant height for all the wheat
crosses families , indicated that the
dominance component played the
major role in the inheritance of
number of tillers/plant, leaves dry
weight/plant and leaf area. While ,
the additive component played the
major -role in the inheritance of
plant height. Thus, superior
genotypes could be identified from
its phenotypic expression in this
character only and this was true in
all crosses of wheat. -

The environmental component
(E) was insignificant in plant
height only . However , the other
wheat growth characters ie
number of tillers/plant , leaves dry
weight and leaf area was larger and
significantly influenced by the
environment fluctuations , this
result was appeared the effect of
irrigation water salinity on the
studied growth characters for all
the wheat crosses families .

Heritability ~ estimates  for
growth characters varied greatly
from cross to another and from
character to character and tended
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Table (2) : Additive (D) , dominance (H) , Environmental and heritability in
" broad and narrow sense of F3families for some growth characters of
wheat crosses measured at 90 days after sowing

CROSSES
1 7 3 7 3
TCARDA T TCARDAS Sk B ICARDA 4 TCARDAE
X Sakiu. 8 X ICARDA § X ICARDA 7 X ICARDA 2 X Sakha &
Plant height / cm
pt sE 1557+ 2 patosm st an 106 + 1m 241 E Ln
At se | et g | 27000 £ o108 ass 02 A4t oses 2381 L ss2
ex sz 19 & anm 475 £ 109 61+ 17 1817 £ 1646 ¥ 645
Hb+SE gagger k339 nsweEt a4 | wust sriprd 2284 $315 T 2126
Hn+SE %170 L iaa 87t 14 »ect un w1t s 2157+ 863
HID 0.00 .00 000 000 0.00
Number of tilters / Plant
o+ sz it 4 st s L8t o4 amt s oo 1 0w
1t sE 763 F 30 et 3w te27 + an o13 F 365 041 & als
el sE wne I osms 168 + 1 w0t s nset an 8o T as6
w+ sE saart nm snst 124 §70=% 131 steet 2116 671*+ 2680
n t sE 46 T 1070 as+t 78 247t 9ms =t 15 w7 E 1468
"D ;! %3 1003 ¥ %0
Leaves dry weight
ptse 175 X 63t ns*tsa 218 1+ 144 g L oer nat um
atse 154+t 167 622+t 1688 61511 1048 s wm 6241+t 1831
gtse w1+t 78 09X 746 17 1 47+ 1600 it e
Hb + SE meet n4 6281 £ 187 00 ** 1 3051 63t 1am 669 T 1616
ek SE as ke 455 1 a4 s00* % 1881 56.4°0016.00 a7t ust
D rys 75 X7 Th 737
Leaf area meter/ cm2
DT sk %0+ 1nas Mo F 1516 war T 1617 gave 1936 ao 1676
HT sE a1t uyg a4+ 207 a4+ T o2 sitest 2064 | sosavt 2
gt sE g4 ¥ ap 1736+ F 817 0451 sss st 1 18 & 592
mEsE | wreE s 807" 4015 85.48 * 4150 ®msed a4 667 % 1668
Bn t SE ws+t 1.n uet 187 st 0 wzs t onw w3t je12
Ri/D o0 T 3% i3 5]

.

D= amount of additive genetic variance .
E= plant to plant environmental variance . S.E= Standard Errore .
Hb ang Hn = Heritability in broad narrow sense .

H= amount of dominance genetic variance
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to be increased above from 50%
and larger than in broad sense in
all characters of growth and all
crosses families . The values of
heritability in broad sense were
ranged from 53.15 to 84.84% for
plant height , 51.71 to 67.1% for
number of tillers/plant from 65.8 to
77.8% for leaves dry weight as
well as 66.7 to 85.48% for leaf
area in F3 wheat families. The
values of heritability in narrow
sense were ranged from 21.57 to
36.17% for plant height , 24.6 to
36.7 for number of tillers/plant
ranged from 415 to 56.0% for
leaves dry weight as well as 30.81
to 50.71% for leaf area in F3
generation . Thus, improving these
growth characters measured at 90
DAS could be achieved through
straight forward current hybridization
in the following generation due to
the accumulate the additive gene
effect and could not depends on
the phenotypice for selection in F3
generation under saline condition
at 90 days after sowing .

The obtained results indicated
that the (H/D)” degree was higher
than the unity for all the studied
growth characters and all the
wheat crosses and this result stated
that the dominance gene action
was major effect and controlling
these characters, except plant

height.  In
crosses,
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the studied wheat
over dominance gene
effects played an important role in
the genetic control of these growth
characters. Hybrid  breeding
method would be an effective
procedure for improving these
characters.

Leaves chemical contents

Data presented in Table (3)
show additive (D),dominance(H)
enviro-nmental (E) components
and heritability in broad and
narrow sense, for leaves chemical
contents each of fresh and dry
weight measured at 90 days after
sowing . The results indicated that
the dominance genetic variance
were significant for proline (ppm)
in fresh leaves content and Mg
(ppm) in dry leaves content , while
the additive gene effect was
significant for K (ppm) and SO4
(ppm) in dry leaves in age about
90 DAS. The results revealed that
additive genetic variance was the
main component controlled the
leaves chemical contents from K
and SO4 indicating that improving
the wheat 'plants under saline
condition (soil or water) could be
achieved through straight forward
phenotypic selection for content of
leaves from K and SO4 which
measured at 90 DAS for F3
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Table (3) : Additive (D) , dominance (H) , Environmental and heritability in broad and
narrow sense of F3families for leaves chemical contents of wheat crosses plant

measured at 90 days afler sowing .
CROSSES
a 1 2 3 4 5
g CARDA 2 ICARDA 4 Sakha B ICARDA 4 ICARDAR
g X Sakha. 3 X ICARDA 5 X ICARDA 7 X ICARDA 2 X Sakha &

Proline content in leaves fresh weight ppm

pt sE g 5764 1489* + 5936 1960+ m1 2040 + 2161 nia ¥ a4

HE SE | 12004+ 845 | 11a70v + asms | sosor T o344 werte=r+ a4 | gy oans

ET SE nsi* £ s 987+t 3048 1997+ 18 lgs* X a6 M7+ ns
Hb+ SE 553+ no 3t an 31t am slamt s éast 26
Hn+SE 24t s wat 1856 w7 % 1588 L L wet 1152
H/D Y] T3 456 3200 10.0%
Potassium { X ) content in Leaves dry weight- ppm
pt sp | aupF s 41sg= L 1675 gt 1504 2671 864 2304 1 920
Ht sE 1mge L s 93 a6 1404 ss00 1675+ % 670 1673 + o6
E+ sE 675 T 268 BLI* 324 1oo=t 4400 sz7 £ 251 617 L 2468
w tsE s+t ®s ssset 264 a4t 244 1t 3004 eg7vt 2748
it sE o1+t wo aast 1656 as7et mam z1+t pu w1+t 1604
HD ALl 0261 05 (REED 0.684
Magnesium ( Mg ) contents in leaves dry weight — ppm
ptse 1045 T 416 u7r t asses 1206~ F 5224 1677 L s 1565+ 1 624
HY sE 453 + 1m9 g+t vim | 2weret 19me At ko 408+t 164:
EX sE 150 * 600 95 am gt 8es 76 t 204 Mzt 092
mEsE] Tert me R T s6s+ 1t 2660 611t 2684 nat n»n
Bt sE st 32 w1t v Aot 124 su 2044 07+ 28
D7H ) 77 1555 0750 1598
; Sulfate { SO4 ) contertts in leaves dry weight- ppm
pEsE | wmrt wa | st siess | nuied 4 9116 £ 36704 s176 £ 360
Bt s | w7t o2 sizs+k 200 s107° % 2443 %15 1846 sss1n + 2o
Et sE Hg+t 290 s67+ L 2170 as=t 166 175 T 48 st m
w X sg 6.4 T 2456 s11 B 503 T 2412 sagr £ 2524 656+ 2626
Bn ¥ SE soret 2008 a7t s urt e s07+F 2028 ws=T 198
AI/D 0% T30 504 o563 057

D= amount of additive genetic variance.  H= amounti of dominance genetic variance
E= plant to plant environmental variance . S.E= Standard Errore .
Hb and Hn = Heritability in bread narrow sense .
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generation, The result confirmed to
the accumulation of additive gene
effects in these characters under
saline condition .

The environmental variances
were significant for the studied
characters of leaves chemical
contents i.e proline , K, and SO4 in
first, second and third crosses only.
While, Mg content in leaves was
not significant for the three crosse.
The environmental variance for
S04 content was not significant
for the fourth and fifth crosses.

In the F3 generation, heritability
in broad sense were ranged from
53.1 to 64.4% for proline content,
from 614 to75.1% for K content
from 61.5 to71 6% for Mg content
as wall as from 57.1 to 65.6% for
SO4  content indicating the
effectiveness of selection among
families in  these  crosses.
Heritability in narrow sense were
ranged from 288 to 464% for
proline content , from 40.1 to
50.1% for K, from 20.5 to 51.1%
for Mg, from 44.7 to 50.7% for
SO4. 1t is interesting to mention

that heritability values in the
studied crosses for leaves
chemical contents under saline

condition were significant and may
indicate that the complex genetic
model played a great role in the

indicates
- effect was controlled and played
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inheritance of leaves chemical
contents condition .

Concerning the drive parameter
(H/D)" were more than unit for
proline content in fresh leaves of
wheat plant and Mg (ppm) content
in leaves dry weight. These results
that dominance gene

an important role in the genetic of
proline and Mg (ppm) in leaves.
While, additive gene effects played
an important role in the genetic
control for K and SO4, which the
ratio (H/D)* were less than unity.
Thus, the breeder of wheat under
saline condition could be using the
selection in F3 generation for K~
and SO4 in leaves chemical
contents after 30 DAS.

Generally, it could be concluded
that the genetic variance and
improving wheat plants under
irrigation water salinity level more
than 8000 (ppm) using the
selection method in F3generation
for K and SO4 in wheat leaves
chemical contents measured at 90
DAS .

Yield and its Attributes
1- Number of spikes/plant

The relative contribution of
additive (D), dominance (H),
environmental (E) and heritability
in broad and narrow sense were
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Table (4) ; Additive (D), dominance (H) , Environmental (E) and Heritability in broad
and narrow sense of F3families for yield and its attributes of wheat crosses at

harvesting .
- CROSSES date
] ] 3 ] 3
ICARDA 2 ICARDA 4 Sakha 8 ICARDA 4 ICARDA &
X X X X X
Sakha 8 ICARDA ICARDA 7 ICARDA 2 Sakha 8
Number of spikes / plant
Dt sE 859 L 344 nsnt am wses T 1595 nan* + us w74t 1540
Ht sE 1488 + 651 1275 730 W=t 1475 1998 + 799 61t 183
BT SE 231 t 004 sat o2 1+t s st a2 nes+t 456
Hb+SE so1=+ 26 @7+t 104 syed e sa1t 2124 6000t 240
Hn+3SE w5+ 1584 w5t us 07+ 200 14t 1136 2910 + 1164
HID im 1587 0925 054 1217
Number of grains / spike
Dt sE 71+t v sa6 L 2584 57t gm w8t w2 sag1+e k3704
Ht sE | meo=t 1o m1 E oea 105+ a3 usred s sast 1m0
E+sE Wi+t sm o+ 10 135~ L 54 w0t 148 ws T 1220
"mtsE 615 s it nss 547 3 2188 647t 1538 N1+t 14
Hn t SBE n1 ¥ o w7+t s mict 1524 18 T 24 ns L 1264
H/D 4733 7655 2.05 101 T 3476
1000 - grain weight / g
DEse | moedt ue | n6E 1704 665+ 16 98 15:m w5t 114
H+sE POV T PRI P, JPTPEY st 178 s ¥ 16 61+ 114
E L SE 157 % 68 wat ars 125t so 106 & 424 3t e,
m t SE slz ¥ us a4t n 71t 2m08 @31t 53 513+ sz
Hn * SE st a2 w3t un s07 F 2028 w5t 162 M1+ 1364
“H/D 7251 7597 0,669 0754 301
Grain yield / plant — gm
D+ sE 197 1 788 107+ azs 167 £ 568 w3 F a2 157+ em
H sE gt s | w7k m w1+ 2o s3a*r 1691 o2+ 1968
Et sE a3k am st oam g4t 3% a8t 192 satoan
Ht sE | ma~T 1w 13 wm 1t nu @it a2 w1t 1o
Brt SE | mitE um 03 & 1032 st zm Wit o4 217 E wek
D/H ) 1654 1802 6.149 314

D= amount of additive genetic variance .  H= amount of dominance genetic variance
E= plant to plant environmental variance . S.E= Standard Errore .
Hb and Hn = Heritability in broad narrow sense .
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shown in Table (4) . The results
indicated that the dominance
component (H) was significant and
larger in magnitude than the
corresponding additive one in the
first, second and fith crosses,
resulting in an average degree
(H/D)* of dominance more than
unity , suggesting that non fixable
genes could be  exploited
efficiently through hybrid breeding
method for improving number of
spikes/plant. While , the crosses
number third (Sakha-8x ICARDA-
7) and cross fourth (ICARDA-4
x ICARDA-2) additive gene effect
was controlled inheritance of
aumber of spikes/plant under
saline condition . Thys, it would be
using the pedigree selection
method in F3 generation to
improving wheat in this respect. In
this connection, overdominance
accounted for the most part of the
genetic  vanation in  spikes
number/plant  Al-kaddoussi and
Eissa (1990) and 1skandar (1999) .
The environmental component
(E) was significant in the third,
fourth and fifth crosses, suggesting
that number of spikes/plant was
greatly affected by environments.
The environmental effect for the
number of spikes/plant of the first
and second crosses of wheat was
not reached the significant level.
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The heritabitity values in
narrow and broad sense were
nearly in all the crosses under this
study. The heritability was ranged
from48.7 to 60.0% for broad sense
and from 29.1 to 50.7% for the
narrow sense in F3 generation.
Thus, improving these characters
under saline condition could be
reached by using both: selection
and hybridization in the foliow
generation, These results were
confirmed those recorded by Eissa
and Awaad (1993), El-Marakby
etal (1994), Iskandar (1999) and
Salama (2000). ' :

2-Number of grains /spike

In the F3 generatlon, dominance
variance was the main component
controlling this character in the all
studied crosses, and the dominance
genetic component was greater
than the corresponding additive
one. Thus, data in Table (4) show
the importance of overdominance
gene effects in the genetic control
of wheat grains number/spike. So,
the drive prameter (H/D)” - was
more than the unity and this was
indicated that number of grains
/spike greater than by salinity as
the environmental effects. The
environmental component (E) was
significant for the studied crosses.
Similar results were reported by
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Kheiralla and Sherif (1992), Eissa
and Awaad (1993) El-Marakby
etal (1994) , Iskandar (1999) .

The heritability values in broad
sense were ranged from 547
to71.1%. While, the heritability
values in narrow sense  were
ranged from 22.7 to 38.1% to these
results indicating the accumulation of
dominance gene effects from the
F3 generation. Thus, improving
this characters could be achieved
through  hybridization in the
following generation and this was
true in all the wheat studied
crosses under water irrigation
salinity. These results are opposite
by those reported by Eissa and
Awaad (1993) .

. 3- Thousand grain weight

In the F3 generation, the genetic
variance was due to dominance for
the first and second as well as fifth
crosses. While, the genetic variance
was due to additive for the third
and fourth crosses, resulting in
(H/D)” was more than unity for
the first, second and fifth crosses.
Drived parameter (H/D)* was less
than unity for the third and fourth
crosses and this indicating the
important role of overdominance
gene effects. In the third and fourth
crosses , the additive genetic
component was the prevailed type
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in  1000-grain weight indicating
that phenotypic selection could be
effective to be used for improving
1000-grain weight. These results
are In agreement with those
reported by Kheiralla and Sherif
(1992), Eissa and Awaad (1993).
The environmental component
(E) was not reached the significant
level and this was true in all the
studied wheat crosses, indicating
that 1000-grain weight was lowly
affected by increasing water
salinity as the environment at
fluctuations . These results differed
with those reported by Pawar etal
(1988) and Eissa and Awaad
(1993) as well as Iskander (1999).
Heritability estimates in broad
sense (Hp) ranged from low

(51.3%) for the fifth cross to
(70.1%) for the third cross and this
value for the third cross indicating
accumulation of additive gene
effects. While, heritability estimates
in narrow sense (H;,) ranged from,

low (29.8%) for the second cross
to moderate (50.7%) for the third
cross. These results showed the
variance between the values of
heritability in broad and narrow
sense in the third and fourth
crosses and this meaning the
decrease of environmental effect
on this character, so it could be
using the selection method to
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improving  1000-grain  weight
under saline condition. These
results are in harmony with those
obtained by Kheiralla and Sherif
(1992)and Eissa and Awaad (1993)

4- Grain yield/plant (gm)

Result of D,H and E for grain
yield/plant are  presented in
Table(4) indicated that, the
dominance components (H) was
found to be significant and larger
in magnitude than the corresp-
onding additive one for all the
wheat studied crosses and this
indicated that overdominance gene
effects was controlled in grain
yield/plant of wheat under saline
condition . Improving grain yield
/plant by current hybrid method is
considered effective under saline
condition and the selection method
was not succeeded.

The environmental component
(E) was insignificant for all the
studied crosses and this result
showed clearly that grain yield is
quantitatively inherited character
and influenced by the environ-
mental condition but not reached
the level of significance. Opposite
results were previous obtained by
Igbal Singh efal (1989) as well as
Eissa and Awaad (1993).

In the F3 generation, the genetic
variances were due to dominance
in all the studied wheat crosses.
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Heritability: in  broad sense
estimates were ranged from
{48.1%) in the fifth cross to
(60.3%) in the fourth cross. While,
the heritability in narrow sense
estimates were ranged from
(21.7%) in the fifth cross to
(31.3%) in the first cross. The
differences between values of
heritability in broad and narrow
sense for grain yield/plant of wheat
under  saline condition  was
revealed that the selection method
was not_effective to improving this
character. The dominance gene
effects were controlled and larger
than the additive ones, so it could
be recommended for using the
hybrid method in improving this
character . These results are in
agreement with those obtained by
Afiah and Abdel-Sattar{1998), AL-
Kaddoussi etal (1994), Eissa
(1993), and EL-Marakby etal
(1994).

Data in Table (4) indicated that
the ratio of (H/D) mean degree of
dominance is more than the unity
in all the studied wheat crosses for
grain yield and this confirmed the
above mentioned before. The
dominance gene effect was found
and  highly important and
controlling inheritance of grain
yield/plant. Thus, the continuous
of hybrid for the following
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generation in wheat crosses was
succeeded in improving the wheat

plant under saline condition and it.

could be using some selection
criteria for the salt tolerance ie
proline, K and SO4 in leaves
chemical -contents as well as the
plant height in growth stage as the
indicator for selection Indices
under saline condition and the

program  of  selection was
continuous in the following
generations .
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