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ABSTRACT

Five Fs and Fs selected families of five bread wheat crosses were evaluated
at Ras Sudr Research station of Desert Research Center, south- Sinai Governorate in
two growing seasons 2001 / 2002 and 2002 / 2003 winter under salinity of irrigation
water (about 10000 and 11000 ppm around the two seasons respectively. ) .At 80
days after sowing, 10 guarded plants were selected randomly to measure chemical
contents in composite sample leaves of each Fs and Fs families i. e. praline (in fresh
samples), K/Na ratio, Mg, Ca and SO. ( in dry sample ). At harvest, fifteen
competitive plants from each plot were selected to record observation on plant height.
NO. of spikes / plant, NO. of grains/ spike, 1000 — grain weight and grain yield / plant ,
Simple correlation , genotypic coefficients of variability , hertability and path analysis
were calculated .

The obtained results can be summarized as follows:

1- Interrelationships among the studied characters under such saline conditions
varied in magnitude according to the F4 and Fs populations.

2- Correlation between grain yield / plant and each of leaves chemical contents and
yield attributes were positive and significant in most cases correlated to grain yield
Iplant, for improving grain yield under such saline conditions. Heavy grains, high
NO. of grains / spike , high content of praline in fresh leaves and high SOs
content in dry leaves considered to be a suitable selection criteria .

3- Hertability values varied among traits and between populations studied therefore,
selection for the yield attributes may be effective for improving grain yield which
had moderate to high ( GCV) values among F4 and Fs selected families .Hence,
the direct selection for improving yielding ability was effective and path analysis
must be done to detect the joint effects .

4- The total contribution of each leaves chemical contents showed that praline and
S04 contents were the most shurefull characters of grain yield for the studied
wheat crosses of Fs and Fs families as it contributed by 24.09 and 33.87%
respectively. In general, chemical contents could be arranged over all studied F4
and Fs populations as follows: SO, praline, Mg, K /Na and Ca.

5- The main source of grain yield variation was 1000 - grain weight followed by NO. of
grains / spike and Grain yield / plant under saline conditions in three or more F
and Fs families . Such highly contributed traits easily measured and gave a
valuable idea for selection to yield improvement under saline conditions.

Keywords: Bread wheat (Trticum aestivum L.) . Segregating, generation, salinity

stress, genotypic correlation, hertability, variability, path coefficient
analysis.

INTRODUCTION

Improvement cereal crops as wheat under saline water irrigation is
more difficult than breeding under favorable conditions. The greater degree
of difficulty is due to complexity of genotype - environment interactions
associated with yield and its contributing traits. An effective breeding
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program for improving wheat under saline such as south Sinai depends not
only on amount of variability among the divers genotypes, but also on
hertability for the traits under consideration. The breeder can reduce the time
required for improving promising genotypes. If they have significant
genotypic variability, In this respect.

Most genetic analysis methods in wheat concentrate on elucidating
the mode of characters separately. However, it is equally of great importance
to study the genetic relationship between different characters on the
performance of another characters, which can be predicted. The genetic
relationship between pairs of characters. The correlation coefficient
functionally, significant relationship implies the pleiotropic effect of the genes
linkage controlling the separate characters.

The progress in research for developing wheat genotypes for stress
tolerance and good agronomic procedures has not been commensurate with
the needs because the used narrow base of germplasm and inadequacy of
the selection methods to detect genotypes superior under stress
environments. At the Meantime many reports identified lines with wide
adaptation and ability to with stand the aimed environments outlined using
early segregation generations. Hence, many investigators used correlation
analysis to as certain relationships between variables and tested various
path analysis models to determine the relative importance of the yield
components contributing to grain yield under saline conditions and found that
path analysis is among useful these one Dhanda and Sethi (1996) , Deswal
et. al (1996) ,uddin et al. ( 1997 ), Krishnawat and sharma (1998) , Afiah
(1999) ,Khan et al, ( 1999) , Thakur et al. ( 1999), Vijai ecal. (1999) and
Tammam et al. (2000) .

The percent studied mainly aimed to assess variation, association
heritability and path coefficients analysis for grain yield and its components
and leaves mineral contents of F4 and F5 bread wheat families derived from
crosses grown under saline conditions of Ras Sudr, south Sinai during two
winter growing 2001 / 2002 and 2002 / 2003.

MATERIAL AND METHODS

Six genetically divers wheat genotypes i . e Sakha - 8 (Sg) as local
cultivar I, . 14,15 ,7and| g ( Introduced from ICARDA) were crossed using
sakha -8 as a male parent with the other ICARDA linesi.e(Sgxl;),
(Se x 1s), (S x Is ),( Ss xl7 ).,( Ss x lg) . Pedigree and origin of the studied
parental genotypes are shown in table (1). Such salt tolerance genetic
materials were chosen after estimating the characters related to sait
tolerance in sixteen local and exotic bread wheat genotypes by Hassan
(1996) .
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Table (1): ICARDA line number (No) , Origin , Entry name and pedigree
and origin of the studied parental wheat genotypes

No. Origin Entry Name Pedigree

- Egypt Sakha -8 PK3418-65-1SW-0S

2 ICARDA - Rbs /Anza SWM12008-2AP-1AP-3AP-1AP-0AP
4 ICARDA S$S.1744/7¢ SWM11625 -15AP — 6AP -1AP — 0AP
5 ICARDA - -Tsi Vee'"s" CM64335 -3AP -1AP-4AP-1AP-0AP
7 ICARDA Maya 74 / Son CM58924 -1AP-4AP -1AP-0AP

8 ICARDA Bove "s"/Buc"s" CM58804 -6AP -2AP-1AP -0AP

ICARDA: international center for Agriculture Research in dry area, Aleppo, Syria

The crosses were made by hand in winter growing season of 1997 /
1998 at the nursery field of plant Genetic Resources Dept. Desert Research
Center (DRC). The F, hybrids grains and the parental genotypes were sown
using randomized complete blocks design with three replication on 10"
November 1998 at Ras Sudr Research Station of (DRC), south — Sinai
Governorate. The experiment unit consisted of 7 rows i.e. 3 rows for each
female parent, One row for F4 hybrids and 3 rows for the male parent (Sg). At
harvesting time 60 F» plants were selected from each replicate and threshed
and sown separately in 3™ season (1999 / 2000). Grains of each F, selected
plants were represented by one row 1m length, 20 cm apart and 5 cm
between plants (20 plants / row in each replicate) . Also, the check cultivar
(Sakha 8), five female parents and F; bulk population were grown in three
replicates. From each of the 5 crossing F3 sets, the family was selected
according to its superiority in growth behavior, yield and one or more of its
components obtain. At F; selected families were sown in 19", November
2000 following the last experimental procecures in November 2001 following
grown the different plants were selected from F; to F4 Also, the same steps
on the different plant of the family was selected according to its superiority in
growth, behavior, leaves chemical contents and yield as well as one or more
of its attributes. All Fs through F, selected famnlles were sown in November
2002. Each experimental unit area was 7.5 m? (3 x 2.5 m ) consisted of the
two parents and its F; selected family . During this program the genetic
materials were evaluated urider soil salinity conditions (ranged from 10000 to
11000ppm with 43.8% CaCO; and artesian irrigation water that started by
about 8000 ppm (in the first season, 1998 / 1999) and increased by 1000
ppm every year through out the study (lasted in 2002 / 2003). Normal
agricultural practices for wheat production under desert conditions were
following during each growing seasons. At 80 days after sowing, 10 guarded
plants were selected randomly to measured chemical contents in a
composite sample of each Fs and F, family leaves i.e., praline (in fresh
sample) , K/ Na ratio , Mg , Ca and SO, ( in dry sample ) . At harvest, fifteen
competitive plants from each plot were selected to record observation on
plant height, number of spikes / plant, spike length (cm), Number of grains /
spike , 1000 — grain weight and grain yield / plant (gm) . Data of the three
replications were pooled to use statistical interpretations for each Fs and F,
families.
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Biometrics assessment for genotypic correlation, genotypic coefficients
of variability, hertability and path coefficient analysis:

Associations among various characters studied were expressed as genotypic
(rg) correlation coefficients. They were calculated according to the
covariance analysis as described by Harvey (1990)

Estimating genotypic of variability for the studied characters were done
according to Comstock and moil (1963).

Hertability in broad sense (Hb) was estimated all studied characters using
equation as follows:
Hertability in according = Genotypic variation / phenotypic variation.

Path coefficient analysis was caused to calculate the coefficient of
determination (CD) and percentage of total contribution of leaves chemical
components and yield and its attributes on genotypic feature according to
Dewey.

RESULTS AND DISSCUSIONS

Genotypic associations:

The genotypic (rg) correlation coefficients were estimated from
individual F4 and Fs plants data of the five wheat crosses:Sakha 8 ( Ss) x
ICARDA , 2(l2) , (Sex 14) ., (S x Is) ,Sgx |7 ),and ( Sg x Ig ). Estimates of (rg)
between grain yield and leaves chemical contents are presented in Table(2) .

The resuits of genotypic correlation coefficient indicted strong inherent
association among grain yield and each of the studied traits. Simple
correlation values varied in magnitude and sign of some cases among
characters in each F, and F5 families.

The obtained results in Table ( 2 ) revealed that grain yield / plant was
positively correlated at genotypic with each of leaves chemical contents i.e.
proline , K/Na , Mg™, Ca™ and SO, in F, and Fs families derived from the
wheat crosses under study and this was true in every crosses through out F,
and Fs . Also, grain yield /plant was significantly positive associated with
each of the studied leaves chemical content. The genotypic association
among yielding ability and each of such traits suggested that genes
controlling grain yield / plant is linked with those controlling the correlated
traits. The earlier results reported by Hassan (1996) are harmony with these
findings. At the results indicated that under saline soil condition and water
could be used leaves chemical content as a selection criteria in the late
wheat generation families i.e., F, and Fsto improve wheat grain yield.

The association among grain yields and its contributing characters measured
as genotypic (rg) correlation coefficients are presented in Table (3).

It could be seen from the presented data that the inter — relationship
among the studied characters under such saline conditions varied in
magnitude according to the F, and Fs families. Response to environments
depend on mean performance of studied traits, the previous studied traits.
However, the previous studies Deswal et al. . (1996) , Uddin etal .( 1997
and Tamman et al . (2000) Also reported that grain yield was positively and
significantly associated at genotypic level with each of number of spikes /
plant, NO. of kernels /spike , 1000 — kernel weight and spike length in bread
wheat under varying environments .
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Data in Table (3) revealed that yield attribute and components i.e. spike
length, NO. of spikes/ plant , NO. of grains /spike and 1000- grain weight had
positive and significant simple correlation coefficient values with grain yield /
plant in most wheat crosses families for F4 and Fs .1t could be note that NO.
of grains / spike , 1000 - grain weight and NO. of spikes/ plant were highly
significant and positive correlated to grain. Yield in Sg x |; and S; x lg in both
of F4 and Fs families. Generally, the inter-relationships of grain yield / plant
and chemical content of leaves (at 80 days after sowing) as well as yield
components were positive and significant in most cases. For improving grain
yield under soil saline water conditions .The studied wheat genotypes
characterized by some traits as heavy grains, high number of grains / plant,
high content of praline in fresh wheat leaves and high Mg™ and K*/Na" ratio
in dry leaves. These findings are more less in accordance with those
reported by Hassan (1996) and Afiah (1999).

Hertability and genotypic variations:

Estimates of broad sense hertability percentage (Hb%), genotypic
variability coefficients for the studied chemical contents of leaves, yield and
yield components of five F, and Fs families under saline conditions are
illustrated in Table (4).

Qver all the studied F, and Fs families, K/Na ratio and SO, content,
1000- grain weight and grain yield / plant had the highest values of Hb %
among the F, and Fs selected families. However, spike length the lowest
value for broad sense hertability Praline content had a relatively high and
constant ( Hb) percentage among all studied F, and Fs families . Data in
Table (4) clearly shown that, all character had high values of broad sense
hertability, slightly differences noticed genotypic coefficients of variability
suggesting a small effect of environmental factors on these characters. Also
it is hertability values varied among traits and between populations studied,
thus selection for such characters may be effective for improving grain yield
of wheat under saline conditions. However, the traits had relatively low
values of genotypic coefficients of variability and hertability suggesting little
scope for improving grain yield through such traits.

The studied characters, which, exhibited great amount of genetic
variability, could be considered adequate for improving breeding programs.
Moreover, grain yield had high values among the F, and Fs selected families
in this respect. Hence, the direct selection for improving yielding ability
effective ingeneration late i.e. F4 and Fs and path analysis must be done to
detect the joint effects.

Several investigators suggested that knowledge of genetic variability is
helpful in selection a suitable plant type for salt affected regions in Sinai .
Hassan (1996 ) and Afiah ( 1999) .

Path coefficient analysis: -

The direct and joint effects of the studied leaves chemical content for
five F4 and Fs selected families measured as genotypic variation to grain
yield / piant are presented in Table (5).
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The highest direct effect was exerted by SO, followed by praline
content in most F4 and F5 studied families. Regarding the indirect effects on
grain yield variation was recorded for, Mg via K/Na , Mg via Ca over all F,
and Fs population . It is evident to mention that, the studied chemical content
accounted by 63.79, 86.79 and 84 of the total grain yield variation for the F4
families, while in F,4 families the studied chemical content accounted by 82 ,
90, 86, 87 and 90 derived from all wheat crosses under these studied i.e. Sg
Xl ,Sex ls, Segxls, Sg x I; and Sg x |g respectively . That total contribution
of each chemical contents in leaves showed that SO, with the most powerful
determination of grain yield in S; x |3 showed F, and Fs family as it
contributed ranged from 18.27 to 33.87 %. In general, the basis of total
contribution of the determined chemical contents could be arranged over all
studied F, and Fs population as follows: SO, , praline , Mg , K/Na and Ca
contents . Theses findings are in partial harmony with that reported by
Hassan (1996) .

Table (6) presented the direct and joint effects of studied yield
compenents for the selected F, and Fs families measured as genotypic
variations to grain yield / plant.

All sources of yield variations were positive whereas, largest
contribution was detected for number of spikes. Plant in most of the studied 3
families as direct effect. The indirect (joint) effects of different characters
recorded towards grain yield revealed that spike length via 1000- grain
weight, number of grains / spike, NO. of spikes / plant via plant height and
number of grain / spike via 1000- grain weight had an important positive
effected in almost the studied F, and Fs families .

Total contribution percentage showed that the main source of grain
yield variation was 1000- grain weight followed by number of grains / spike
and number of spikes / plant in three or more of F, and Fs families. Such
highly contributed traits easily measured and gave a valuable idea for
selection to yield improvement under saline environment either soil or water.
Finding of ( Afiah (1999) , Narwal etal ( 1999) and Jag —Shoran et.al
.(2000) mentioned that number of grains /spike and weight had the most
direct and joint effects in grain yield variation and considered as important
selection criteria for improving bread wheat under saline conditions .
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