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ABSTRACT
A line x tester analysis involving 28 top-crosses generated by crossing seven elites maize inbred lines (yellow) with four
testers (yellow single crosses) was conducted for different some traits during 2015 cropping season at the Experimental Farm of
Agricultural Faculty, M ansoura University, Egypt. The experimental design was the Randomized Complete Block Design
(RCBD), with three replications. The objectives of this study were to estimate of general and specific combining ability effects of
the parents (the inbred lines and the testers) and to evaluate the top-crosses performance of the hybrids for flowering, vegetative
and ears yield plant -1 traits. The GCA/SCA ratio was found to be less than unity in all studied traits under both conditions, except
ear height under stress condition, revealing that non-additive gene effects were more important than additive gene effects in the
expression of these traits. Results showed that line (1), line (2), line (6), tester (1) and tester (2) were the best general combiners
among the parents for ears yield per plant. Top-crosses no. 3, 4, 7, 9, 13, 20 and 26 under both conditions, 10, 19, 21, 22, 27 and
28 under water stress condition and 14, 23, 24 and 25 under normal irrigation condition showed negative and highly significant
specific combining ability estimates for tasseling date. Top-Crosses no. 3, 4, 7, 9, 10, 13, 20 and 26 under both conditions, 19, 21,
22 and 28 under water stress condition and 6, 8, 23, 24 and 25 under normal irrigation condition showed negative and highly
significant specific combining ability estimates for silking date. Negative and significant or highly significant specific combining
ability estimates were detected for top-crosses no. 1, 11, 16, 19 and 26 under stress condition for ear height. Significant or highly
significant and negative specific combining ability estimates were detected for top-crosses no. 1, 6, 9, 16 and 20 under stress
water condition and 7, 12 and 13 under normal watering condition for plant height. Highly significant and positive specific
combining ability estimates were detected for top-crosses no. 3, 4, 10, 13, 17 and 24 under stress water condition, 1, 2, 9, 16 and
20 under normal water condition and 5, 8, 11, 15, 18, 22, 25 and 26 under both water conditions for ears yield per plant.
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INTRODUTION
Drought is a worldwide phenomenon and is a
major production constraint, reducing crop yields.
Drought, like many other environmental stresses, has
adverse effects on crop yield. Low water availability is
one of the major causes for crop yield reductions affecting
the majority of the farmed regions around the world. As
water resources for agronomic uses become more limiting,
the development of drought-tolerant lines becomes
increasingly more important. Although several methods
have been developed, it remains difficult to judge where
water is and whether it will be scare (Araus et al., 2002
and Tester and Bacic, 2005). Estimation of combining
ability and genetic variance components are important in
the breeding programs for hybridization (Fehr, 1993). In
any breeding program, the choice of the correct parents is
the secret of the success. One of the most important
criteria in breeding programs for identifying the hybrids
with high yield is knowledge of parents genetic structure
and information regarding their combining ability
(Ceyhan, 2003). To initiate effective hybrid breeding
program, information on the combining ability of inbred
lines is an essential and critical factor. In the current study,
therefore, an attempt was made to generate information on
seven elites maize inbred lines (yellow) crossed to four
testers ( yellow single cross) of known heterotic groups in
line x tester mating fashion and evaluated with the
objectives of estimation of the GCA and SCA effects of
the inbred lines and evaluation of the top- cross
performance of the hybrids for study traits.
The present investigation was accomplished to
get information regarding general and specific
combining abilities and gene action in the inheritance of
some earliness, vegetative and yield characters under
drought stress and non-drought stress for improving
drought tolerance in maize.

MATERIALS AND METHODS
1-Genetic materials: The genetic materials used in this
study were seven inbred lines (L1 (CML52), L2 (LZI3),
L3 (PHG35), L4 (LH123), L5 (Inb.204), L6 (Inb.209)
and L7 (R.39)) with four testers (T1 (S.C.167), T2
(S.C.168), T3 (S.C.173 and T430M84) of diverse
genetic back ground. The first four inbred lines were
obtained from United States of America (USA). While,
the last inbred line (R39) was obtained from Quality
Techno Seed Company and two inbred lines (Inb. 204
and Inb. 209) were obtained by Agriculture Research
Center (ARC) and four testers were obtained by
Agriculture Research Center (ARC) and Misr Pioneer
Seeds Company.
Field experiments: In 2014 growing season, the seven
inbred lines and the four testers were planted on April
30th and May 15th , in separate plots and top crosses were
made between lines and testers on according to line x
tester design II Kempthorne (1957). Each top cross was
constituted by collecting pollen from 40-50 protected
tassels, representing the tester, then top crossing on to
protected silks of 20 plants representing the inbred lines
by hand pollinating.
In 2015 summer growing season, each of seven
inbred lines, four testers and the 28 top crosses resulting
from the first season were sown in two experiments
representing two irrigation treatments, which were
every 12 days (normal) and every 18 days (stress) at
70cm between ridges and 25 cm between hills. Each
experiment was designated in a Randomized Complete
Blocks Design (RCBD) with three replicates.
Each experimental plot consisted of only one
ridge at five meters long. Plants were thinned to secure
one plant hill-1 after seedling emergence. Each
experiment was hoed twice, before 1st and 2nd
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irrigations. Nitrogen (Urea, 46% N) at dose of 120 kg N
fad -1 . was added in two equal split doses, before the 1st
and 2nd irrigations.
Phosphorus (calcium super phosphate, 15.5 %
P 2 O 5 ) at dose of 200 kg fad -1 . was added to the soil
during seedbed preparation, and potassium sulphate (48
% K 2 O) at a level of 50 kg fad -1 was applied after
thinning. Moreover, other agriculture practices were
applied as recommended
Studied traits: The following measurements were
recorded: Tasseling date (days), silking date (days), ear
height (cm), plant height (cm) and ears yield per plant (g).
Statistical analysis: Statistical procedures used in this
study were done to the analysis of variance for
randomized complete blocks design as outlined by
Cochran and Cox (1957). Mean of values were
compared at 5% level of probability using least
significant difference (LSD).
An ordinary analysis of variance was performed
for the data collected from top crosses to test the
differences and significance of all genotypes. When
differences among top crosses were significant, the line

x tester analysis according to Kempthorne (1957) and
Singh and Chaudhary (1977) was done to estimate
variance due to general and specific combining ability
of the tested lines and testers interaction as well as
various types of the gene effects.

RESULTS AND DISCUSSION
1-Analysis of Variance :
The analysis of variance for maize genotypes
involved 28 top crosses resulting from (7 inbred lines x
4 testers) are presented in Table 1. Genotypes i.e.
parents and crosses exhibited highly significant
variation for all studied traits under normal irrigation
and water stress conditions, indicting differences among
these genotypes under investigation. Results presented
in Table 1 showed that mean squares of parents vs.
crosses (which indicated the variance due to heterosis)
were found to be significant and highly significant for
all studied characters, illustrating the wide range of
heterosis values among the hybrids for all studied traits
for both normal irrigation and water stress conditions.

Table1. Mean squares of analysis of variance for studied maize traits (tasseling date, silking date, ear height,
plant height and ears yield per plant) under normal irrigation and water stress conditions:
Source of
Tasse lling date
Silking date
( Ear he ight(cm
( Plant he ight(cm
( plant (g /Ears we ight
Variation Df Normal Stre ss Normal Stre ss
Normal
Stre ss
Normal
Stre ss
N
S
Replication ۲
۰.۰۱
۰.۰۰۱
۰.۰۰٤
۰.۰۰۲
** ۱۲٦.۷۸ 16.06**
** ٦۳.۲۲ ** ۲۱۱.۱۱
۰.۰۰٤
۰.۰۰۲
Genotypes ۳۸ ** ٥۷.۰۳ ** ٥۱.٥۳ ** ٦٤.۰٦ ** ٥۹.۸۱ ** ۱٦٥۲.۱۱ ** ۱٥۰۹.۰۷ ** ۳۷٦٦.۳٥ ** ۳٤۳۰.۳٤ ** ۷۹۲۷.۳٤ ** ۷۰۱۷.۰۰
Parents(P) ۱۰ ** ۲٤.۷٤ ** ٤۲.٦٦ ** ۳٤.۸۰ ** ٥۸.٤۲ ** ۱٤۹۰.۷٤ ** ۱٤۱۱.۹۳ ** ۳٤٥۱.٥۰ ** ٤٤۳۳.۸۲ ** ۱۷٦۹۲.٤٦ ** ۱۷۸۳۳.٥۹
Crosses(C)
۲۷ ** ٥۹.٦٦ ** ٥۰.۳۲ ** ٦۷.۳۸ ** ٥۳.۱۲ ** ۱۰٤۸.۳۷ ** ۹۰۷.۲٥ ** ۱۸۹۸.۲۲ ** ۱۰٥٥.۹٤ ** ٤۰٥۸.٤٤ ** ۲۷۱۲.٦٦
P.VS.C
۱ ** ۳۰۹.۰۱ ** ۱۷۲.۸۸ ** ۲٦۷.۰۲ ** ۲٥٤.۲۷ ** ۱۹٥٦٦.۹۰ ** ۱۸۷۲۹.٥۹ ** ٥۷۳٥٤.۲۳ ** ٥۷٥۰٤.٦۱ ** ۱٤۷۳٦.٥۰ ** ۱٥۰٦۸.٤٥
Lines(L)
٦ ** ۱٥۹.٦۱ ** ۱۱۲.۹۳ ** ۱٥٦.۷۱ ** ۱۱۷.۹۳ ** ۳٦٦۸.۹۲ ** ۳۱٥۷.۷۱ ** ٤۱۷٥.۷۱ ** ۳۸٤٦.۳۱ ** ۹۹۷۹.۰۲ ** ٦۰۱٦.۹۱
T esters(T )
۳ ** ٦٥.۲٥ ** ۹۰.۰۰ ** ٦٥.٥۷ ** ۸۰.۳۹ ** ٤۸۹.۹۷ ** ۸۲۷.٦۹ ** ۸٦۷.٦٤ ** ۳۲٥.٥۰ ** ۷۸٤٦.۷۷ ** ٤۳۹٥.۱۲
LXT
۱۸ ** ۲٦.٤۲ ** ۲۲.۸۳ ** ۳۷.۹۱ ** ۲٦.۹۸ ** ۲٦۷.۹۲ ** ۱۷۰.۳٦ ** ۱۳۱۰.۸۲ ** ۲٤۷.٥۸ ** ۱٤٥۳.٥۳ ** ۱۳۳۰.۸۳
Error
۷٦
۰.۰۱
۰.۰۰۲
۰.۰۰۱
۰.۰۰۲
۱۷۲.۰۸
۱٥۷.۹۷
۲۹۹.٥۸
۱٤٥.٥۸
۰.۰۰۱
۰.۰۰۲
*and **, indicate significant at 0.05 and 0.01 le ve ls of probability, re spe ctive ly.

Further partitioning of crosses, mean squares i.e.
line x tester analysis indicated that the difference due to
both lines and testers were significant and highly
significant for all studied characters. Considering the
interaction of lines x testers was highly significant
differences for all the studied traits, indicating that
testers did not express similar orders of ranking
according to the performance of their crosses with the
four testers .These results are in similar with those obtained
by Sultan ،et al (؛۲۰۱۳) .Abdel-Moneam ،et al (؛۲۰۱٤) .
Abdel-Moneam ،et al (۲۰۱٥) .and Attia ،et al (۲۰۱٥) .in
their maize genotypes.

2-The proportional contributions:
The proportional contributions of lines (female),
testers (male) and their interactions (top crosses) to total
variance for different traits (Table 2) under different
irrigation conditions revealed that females lines (maternal)
contributed higher compared to male testers (paternal)
under both normal irrigation and water stress conditions in
all studied traits. Results showed that maternal parents
play the most important role under drought stress
conditions. Maternal parents should be used in further
programs to improve drought stress tolerance. Studies
have shown that proportional contributions of line, tester
and line x tester change for different traits.

Table 2. Proportional contribution of lines, testers and their interactions to total variance under normal and
water stress conditions for studied traits of maize.
Traits
Source
Due to lines
Due to testers
Due to lines x testers

Tasse ling date
Silking
Normal Stre ss Normal
58.33
49.87
51.68
12.15
19.87
10.81
29.52
30.25
37.50

date
Stre ss
49.33
16.81
33.85

Ear he ight(cm)
Normal Stre ss
77.77
77.35
5.19
10.14
17.04
12.52

3-Combining ability analysis:
The results in Table 3 showed that the ratios of
GCA/SCA were lesser than unity for all studied traits
under normal and stress water conditions, except ear
height under stress water conditions, which mean that

Plant he ight(cm)
Normal Stre ss
48.88
80.94
5.08
3.43
46.04
15.63

Ears yie ld /plant (g)
Normal
Stre ss
٥٤.٦٤
٤۹.۲۹
۲۱.٤۸
۱۸.۰۰
۲۳.۸۸
۳۲.۷۱

non-additive gene effects played an important role in the
inheritance of these traits in table 3. Similar results were
obtained by Osman and Ibrahim (2007), Majid et al.
(2010), Aslam et al. (2012), Aminu and Izge (2013) and
Aminu et al. (2014) in their maize genotypes.
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Table 3. Analysis of variance for general (GCA), specific (SCA) combining ability and GCA/SCA for studied
maize traits under normal irrigation and water stress conditions.
S ource of
Variation
σ2GCA
σ2SCA
σ2GCA/σ2SCA

Tasseling date
Normal S tress
۰.۷٤
۰.٦۱
۸.۸۰
۷.٦۱
۰.۰۸
۰.۰۸

S ilking date
Normal S tress
۰.٦٦
۰.٥۸
۱۲.٦٤
۸.۹۹
۰.۰٥
۰.۰٦

Ear height(cm)
Normal S tress
۱۷.۳٤
۱٦.۳۸
۳۱.۹٥
٤.۱۳
۰.٥٤
۳.۹۷

Plant height(cm) Ears yield /plant (g)
Normal S tress Normal
S tress
۱۳.۰٥
۱۷.۹٦
٥۷.۸۹
۳۰.۷۱
۳۳۷.۰۸
۳٤.۱۷
٤۸٤.٥۱
٤٤۳.٦۱
۰.۰٤
۰.٥۳
۰.۱۲
۰.۰۷

General combining ability effects (gi):
GCA effects, suggesting that these inbred lines are
Results in Table 4 showed that lines namely: L2 the best general combiners for ear height (shortness).
(LZI3) and L3 (PHG35) had negative and highly
Results show that testers under both water levels show
significant GCA effects for under both conditions, non-significant GCA effects for ear height. Shushay et
indicating that these inbreds could be considered as
al. (2013) had similar results.
good general combiners under both conditions for
Plant height (cm) results show that inbred
earliness. Results show that testers namely: T1 parents: L3 (PHG35) under normal water level,
(S.C.167) under normal watering and T3 (S.C.173) L5(Inb.204)
and
L6(Inb.209) under water stress
under both conditions had negative and highly
condition and L7(R.39) under both water conditions
significant GCA effects, indicating that these testers
show significant and highly significant negative GCA
could be considered as good general combiners for effects, suggesting that these inbred lines are the best
earliness. Regarding silking date results show that lines
general combiners for plant shortness. Results show
L2 (LZI3) and L3 (PHG35) under both water levels and that testers under both water levels show non-significant
L6 (Inb.209) under stress water level had negative and GCA effects for plant height. Similar results were
highly significant GCA effects, these result indicating obtained by Umar et al. (2014). Estimates of GCA
that parents: L2 (LZI3) and L3 (PHG35) under both effects for ears weight per plant show that inbred
water conditions and L6 (Inb.209) under water stress
parents: L1 (CML52), L2(LZI3) and L6(Inb.209) under
condition could be considered as good general combiner both water levels had highly significant and positive
for earliness. Results show that testers: T1 (S.C.167) GCA effects, indicating that these inbred lines could be
under water stress condition and T3 (S.C.173) under considered as the best general combiners for increasing
both water conditions had negative and highly
ears weight plant-1 under both water conditions.
significant GCA effects; these results indicate that Estimates of GCA effects for ears weight plant-1 show
parents: T1 (S.C.167) under normal irrigation condition that testers: T1 (S.C.167) and T2 (S.C.168) under both
and T3 (S.C.173) under both water conditions could be water conditions had highly significant and positive
considered as good general combiners for earliness. Ear GCA effects, indicating that these testers could be
height (cm) of results show that lines: L3 (PHG35) considered as the best general combiners for increasing
under normal irrigation condition and L7 (R.39) under ears weight plant-1 under both conditions.
both water conditions show highly significant negative
Table 4. Estimates of general combining ability of maize inbred lines and testers for studied traits under
normal irrigation and water stress conditions.
Traits
Genotypes
Lines
L1 (CM L52)
L2(LZI3)
L3(PHG35)
L4(LH123)
L5(Inb.204)
L6(Inb.209)
L7(R.39)
SEgca (Li)
SEgca (Li-Lj)
LSD at 5%
LSD at 1%
Testers
T1(S.C.167)
T2(S.C.168)
T3(S.C.173)
T4(S.C.3084)
SEgca (Ti)
SEgca (Ti-Tj)
LSD at 5%
LSD at 1%

Tasselling date
N
S

S ilking date
N
S

Ear height(cm)
N
S

**۲.۷۹
**۳.۹٦**٥.۹٦**۰.۲۹
**۳.۷۹
**۱.۷۹
**۱.۲۹
۰.۰۳۰
۰.۰٤۰
۰.۰۸۲
۰.۱۳۳

**۲.٦۸
**۲.۸۲**٥.٥۷**۲.٤۳
**۱.۱۸
**۰.٤۳
**۱.٦۸
۰.۰۰۱
۰.۰۰۲
۰.۰۰۳
۰.۰۰٤

**۲.۱۱
**۳.۳۹**٦.٦٤**۱.٦۱
**۳.۳٦
**۱.۳٦
**۱.٦۱
۰.۰۰۱
۰.۰۰۳
۰.۰۰۳
۰.۰۰٤

**۲.۸۲
**۲.۹۳**٥.٤۳**۲.۸۲
**۰.۸۲
**۰.۱۸**۲.۰۷
۰.۰۰۲
۰.۰۰٤
۰.۰۰٥
۰.۰۰۹

**۳۱.٦٦
۰.۷۰
*۱۳.٥۱٦.۲٤٤.۱٥
٦.٦٦
**۲۳.٤۲۳.۷۹۰
٥.۳٦۰
۱۰.٤۱٤
۱٦.۸٤٦

**۲۹.۸۱
۲.٦۱
۷.۱٥٥.۷۸
۰.٤۷
۸.٦٤**۲۲.۸۹۳.٦۳۰
٥.۱۳۰
۹.۹۷٥
۱٦.۱۳٥

*۰.۱۱**۲.۰٤
**۲.۲٥**۰.۳۲
۰.۰۲۰
۰.۰۳۰
۰.۰٦۷
۰.۱۲۸

**۰.۲۹
**۱.٥۷
**۳.۰۰**۱.۱٤
۰.۰۰۱
۰.۰۰۲
۰.۰۰۳
۰.۰۰٦

**۰.۲۱
**۱.۹۳
**۲.۳٦**۰.۲۱
۰.۰۰۱
۰.۰۰۳
۰.۰۰۳
۰.۰۰٦

**۰.۰٤**۱.۲٥
**۲.۷٥**۱.٥٤
۰.۰۰۱
۰.۰۰۲
۰.۰۰۳
۰.۰۰٦

۳.٥٦
۲.۱۱
۷.۱۲۱.٤٥
۲.۸٦۰
٤.۰٥۰
۹.٥۱۷
۱۸.۳٦۷

٤.٤٦
۰.۳٦۸.۷٥٤.٦٥
۲.۷٤۰
۳.۸۸۰
۹.۱۱۸
۱۷.٥۹٦

Plant height(cm)
N
S

plant (g/Ears yield)
N
S

**۳٦.٦۰ **۳٤.۲٥
۰.٦٥۷.۸٦*۱٦.۷۸۸.۸٥
۱۰.۰٥٤.۷٥
۳.۳۷
*۹.٦۹٥.٥۱
*۱۱.۰۰*۱۷.۱۰- **۱۹.۳۰٥.۰۰۰
۳.٤۸۰
۷.۰۷۰
٤.۹۲۰
۱۳.۷۳۹
۹.٥٦۲
۲۲.۲۲٤
۱٥.٤٦۸

**٤۲.۳٦
**۹.٦٦
**۱۸.۲۹**۱۹.۱٤**۲.۳۲**۲۷.۹۳
**٤۰.۱۹۰.۰۰۳
۰.۰۰٤
۰.۰۰۸
۰.۰۱۳

**۲۷.٤۰
**۲٥.٥٥
**۳.۹۰**۱٤.۰٥**٥.۹٥**۷.۰۸
**۳٦.۱٥۰.۰۰۲
۰.۰۰٤
۰.۰۰٥
۰.۰۰۹

۳.۸۲
٦.۷٥۳.۹۹٦.۹۲
۳.۷۸۰
٥.۳٤۰
۱۲.٥۷۸
۲٤.۲۷٥

**۱٤.۲۹
**۱۳.۱۳
**۲۷.۲۹**۰.۱۳۰.۰۰۲
۰.۰۰۳
۰.۰۰۷
۰.۰۱۳

**۱۲.۰٥
**۱۱.۷۳
**۱۷.٤۸**٦.۳۰۰.۰۰۱
۰.۰۰۳
۰.۰۰۳
۰.۰۰٦

۳.۳۰۲.۷۹۰.۹۰
٥.۲۰
۲.٦۳۰
۳.۷۲۰
۸.۷٥۲
۱٦.۸۹۰

*and **, indicate significant at 0.05 and 0.01 le ve ls of probability, re spe ctive ly.

Specific combining ability effects (Si):
Results in table 5 show that top crosses: L1 X T3,
L1 X T4, L2 X T3, L3 X T1, L4 X T1, L5 X T4 and L7
X T2 under both watering conditions, L3 X T2, L5 X

T3, L6 X T1, L6 X T2, L7 X T3 and L7 X T4 under
water stress and L4 X T2, L6 X T3, L6 X T4 and L7 X
T1 had negative and highly significant SCA effects,
indicating that these crosses are the best combinations
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between lines and testers for tasseling date (days) results show that top crosses: L2 X T3, L3 X T4 and L4
(earliness). Results of silking date (days) show that top X T1 under normal irrigation and L1 X T1, L2 X T2, L3
crosses: L1 X T3, L1 X T4, L2 X T3, L3 X T1, L3 X X T1, L4 X T4 and L5 X T4under water stress showed
T2, L 4 X T1, L5 X T4 and L7 X T2under both water significant, highly significant and negative SCA effects
conditions, L2 X T2, L2 X T4, L6 X T3, L6 X T4, and for plant height, indicating that these crosses are the best
L7 X T1 under normal water condition and L5 X T3, L5 combinations between lines and testers for plant height
X T4, L6 X T1, L6 X T2 and L7 X T4L2 X T4, L3 X shortness. Ears weight plant -1 (g) results show that top
T1, L5 X T3, L6 X T1, L6 X T2 and L7 X T4 under crosses: L1 X T1, L1 X T2, L3 X T1, L4 X T4 and L5
X T4 under normal watering, L1 X T3, L1 X T4, L3 X
water stress had negative and highly significant SCA
effects, indicating that these crosses are the best T2, L4 X T1, L5 X T1 and L6 X T4 under water stress
combinations between lines and testers for earliness. and L2 X T1, L2 X T4, L3 X T3, L4 X T3, L5 X T2, L6
Results of ear height (cm) show that crosses L1 X T1, X T2, L7 X T1 and L7 X T2 under both water
L3 X T3, L4 X T4, L5 X T3 and L7 X T2 under water conditions showed highly significant positive SCA
stress condition showed significant, highly significant effects for ears weight plant-1 , indicating that these
and negative SCA effects for ear height, indicating that crosses are the best combinations between lines and
testers for increasing ears weight plant-1 .
these crosses are the best combinations between lines
and testers for ear height shortness. Plant height (cm)
Table 5. Estimates of the specific combining ability of maize top-crosses (line x tester) for tasseling date,
silking date, ear height (cm), plant height (cm) and ears yield per plant (g) under normal irrigation
and water stress conditions:
Traits
Line X Tester
L1 X T1(1)
L1 X T2(2)
L1 X T3(3)
L1 X T4(4)
L2 X T1(5)
L2 X T2(6)
L2 X T3(7)
L2 X T4(8)
L3 X T1(9)
L3 X T2(10)
L3 X T3(11)
L3 X T4(12)
L4 X T1(13)
L4 X T2(14)
L4 X T3(15)
L4 X T4(16)
L5 X T1(17)
L5 X T2(18)
L5 X T3(19)
L5 X T4(20)
L6 X T1(21)
L6 X T2(22)
L6 X T3(23)
L6 X T4(24)
L7 X T1(25)
L7 X T2(26)
L7 X T3(27)
L7 X T4(28)
(TL)S.E.sca
(TL 1 -l 2 )S.E.sca
%٥L.S.D. at
%۱L.S.D. at

Tasseling date
N
S
**۳.۳٦ **۱.٤٦
**۱.۲۱ **۰.۱۸
**۳.٥۰- **۱.۲٥**۱.۰۷- **۰.۳۹**۱.۱۱ **۰.۹٦
۰.۰٤**۰.٦۸
**۱.۷٥- **۱.۷٥**۰.٦۸ **۰.۱۱
**۰.۸۹- **۱.۲۹۰.۰٤**۰.٥۷**۰.۲٥ **۱.۰۰
**۰.٦۸ **۰.۸٦
**٥.۱٤- **٦.۲۹**۰.۲۹- **۰.٤۳
**٤.۰۰ **٥.۰۰
**۰.٤۳ **۰.۸٦
**۰.۳٦ **۳.۹٦
**۰.۲۱ **۱.٦۸
**۰.٥۰ **٤.۷٥**۲.۰۷- **۰.۸۹**۲.۳٦ **۱.۲۹**۳.۲۱ **۱.٥۷**۲.٥۰- **۲.۰۰
**۳.۰۷- **۰.۸٦
**۲.۱٤- **۲.٤٦
**٤.۲۹- **۰.۸۲**۳.۰۰ **۰.۲٥**۳.٤۳ **۱.۳۹۰.۰٥۰
۰.۰۰۲
۰.۰۸۰
۰.۰۰۳
۰.۱۲۰
۰.۰۰٥
۰.۱۷٥
۰.۰۰۷

S ilking date
N
S
**۳.۰٤
**۲.۰٤
**۱.۳۲
**۰.۷٥
**۳.۳۹**۱.۲٥**۰.۹٦**۱.٥٤**٤.٥٤
**۰.۷۹
**۰.۱۸**۱.٥۰
**۳.۸۹**۲.٥۰**۰.٤٦**۰.۲۱
**۰.۲۱**۰.۷۱**۰.۹۳**۱.۰۰**۰.۳٦
**۱.۰۰
**۰.۷۹
**۰.۷۱
**۸.٤٦**٦.۹٦**۰.۸۲
**۰.۷٥
**٥.۱۱
**٤.۷٥
**۲.٥٤
**۱.٤٦
**۱.۷۹
**٤.۰٤
**۰.۰۷
**۱.۷٥
**۰.۳٦
**٥.۲٥**۲.۲۱**۰.٥٤**۰.۷۹
**۰.۹٦**۳.۰۷
**۲.۲٥**۱.٦٤**۲.۷٥
**۲.۲۱**۰.٤٦
**۱.٤٦**۱.۷۹
**٤.۱۸**۱.٥۰**۳.۱۱
**۰.٥۰
**۲.٥٤
**۰.۷۹۰.۰۰۱
۰.۰۰۲
۰.۰۰۳
۰.۰۰۳
۰.۰۰۲
۰.۰۰٥
۰.۰۰۳
۰.۰۰۷

Ear height(cm)
N
S
۳.۸٥
**۹.۷٤۱.۸٦۰.۹۲
۱۰.٦۳۰.۷٤
۸.٦۳
*۸.۰۸
٥.۳۱
۰.۰٦
۰.۱۰
٥.۳۲۲.٥۰٤.۸۸
۲.۹۱۰.۳۸
۱.۸۱۲.۳۷۱٥.٦٤
**۱۳.۰۸
۳.۱۳**۱۰.۷۲۱۰.۷۰۰.۰۱
۱٥.۰۸*۷.٦۹
۹.٥٦۰.٥۸
۱۱.۷٦
۱.٥۱
۱۲.۸۸
**۹.۷۹۱.۹۳
٤.٤۹
۷.۱۸٤.۸٦
۱.۳۸*۸.۸٥٦.٦٤
۰.٤٥۳.٦٥۲.۹۲۲.٤۷
٥.۱۷٦.۰٤
**۹.٦۳
٤.۸۷۱.٥٤۹.٤٤
۲.۸۳
۰.۳۹
*۸.۹٥۰.۱٦۲.۸۱
۹.٦۷۳.۳۱
۷.٥۷۰
۲.۷٤۰
۱۰.۷۱۰
۳.۸۸۰
۱۸.۲۳۲
٦.٥۹۹
۲٦.٤۷٥
۹.٥۸۳

Plant height(cm)
N
S
۱۰.۷۸*۸.٥۲۷.٥٤٤.٦٤۰.۱۳۳۱.۳۹۱۸.٤٦
**۱٤.٥٥
۱٤.۹۷
۱.۲۲
۱۱.٥٤
*۸.۲۹**۳۸.۷۲۱.۸٥
۱۲.۲۱
٥.۲۲
۱۸.۰۹
**۱۱.۳۲۱۰.۱۰
٤.۱۷۱٤.٥۸
٤.٥٥
**٤۳.٦۷- **۱۰.۹٥
*۳۰.۱٤- **۱۰.٦٥
۱۲.۰۲
۰.۱٦
٤.۱۰
*٦.۸٥
۱۳.۱۲
**۱۷.٦٥۱.٤۳*۸.۷۲
۱۱.۲۷٤.۱۷
۱۱.۰۲
٤.۷٥۱.٦۸
*۸.۱٥٦.۸٦۰.٤٦
۱۹.۲۹٦.۲۱
۱۳.۲۸
۱.۹۰۱۲.۸۷
٤.۷۷۱٦.۱٤
۱.۲۰۳.٥٥
*٦.٥٥
٥.۰۳٥.۲۰۱٤.٦۷۰.۱٤۹.۹۹۰
۲.٦۳۰
۱٤.۱۳۰
۳.۷۲۰
۲٤.۰٦۰
٦.۳۳٤
۳٤.۹۳۹
۹.۱۹۸

Ears yield /plant (g)
N
S
**۱۰.٤۱
**۱٦.۸۰**۲۳.٦۷
**۲٦.٤۸**۱۹.۱۱**۱٦.۷۳
**۱٤.۹۷**۲٦.٥٥
**۳۷.۱۱
**۲۲.۰٥
**٤۱.۹۳**۳٥.٦۳**۱.٥۱**۰.٤۳**٦.۳۳
**۱٤.۰۰
**۲.۰٦
**۱٥.۲۰**۳.۰۸**٥.۸۳
**۱۳.۷٤
**۱٤.٥۳
**۱۲.۷۲**٥.۱٥**۱۸.۱۹**۰.۷٥
**۲۰.٤۳**۷.۹۳**۱۱.۲۹
**۱۲.۱۸
**۲۷.۳۳
**٥.۰۰**۱۰.۳۱**۹.٤٥
**۲.۰٥
**۲۱.۱۸
**۱.۲٤**٥.٦۳**۹.٥۰
**۲٥.۰۰**۲۷.۳٦**۳.۸۸**۳۳.٥۰
**۲۳.۹٥
**۱.۷۹**۲۸.٦٥**٤.۳٥**۸.٥۸
**٦.۲٦
**۳.٦٥
**٦.۲۲
**۱۹.۰۸
**۱.۳٦**۸.۷۳**۱۱.۱۲**۱٤.۰۰۰.۰۰٥
۰.۰۰۲
۰.۰۰۸
۰.۰۰٤
۰.۰۱۲
۰.۰۰٥
۰.۰۱۷
۰.۰۰۷

*, ** significant at 0.05 and 0.01 le ve l of probability, re spe ctive ly.
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اﻟﻘﺪرة ﻋﻠﻲ اﻟﺘﺂﻟﻒ و اﻟﻔﻌﻞ اﻟﺠﯿﻨﻲ ﻓﻲ اﻟﺬرة اﻟﺸﺎﻣﯿﺔ ﺑﻨﻈﺎم اﻟﺴﻼﻟﺔ ﻓﻰ اﻟﻜﺸﺎف ﺗﺤﺖ ظﺮوف اﻟﺮي اﻟﻌﺎدى و اﻹﺟﮭﺎد اﻟﻤﺎﺋﻲ
۲

 و أﺣﻤﺪ ﻣﺤﻤﺪ اﻟﺴﯿﺪ ﻋﺮاﺑﻲ۱ ﻣﺄﻣﻮن أﺣﻤﺪ ﻋﺒﺪ اﻟﻤﻨﻌﻢ،۱ﻣﺤﻤﻮد ﺳﻠﯿﻤﺎن ﺳﻠﻄﺎن

 ﻗﺴﻢ اﻟﻤﺤﺎﺻﯿﻞ – ﻛﻠﯿﺔ اﻟﺰراﻋﺔ – ﺟﺎﻣﻌﺔ اﻟﻤﻨﺼﻮرة۱
 ﺷﺮﻛﺔ ﻣﺼﺮ ﺑﺎﯾﻮﻧﯿﺮ ﻟﻠﺒﺬور۲

 ﯾﻮم( ﻟ�ﺒﻌﺾ۱۸  ﯾﻮم واﻟﺜﺎﻧﻲ ﻛﻞ۱۲ اﻟﮭﺪف ﻣﻦ اﻟﺒﺤﺚ أﺟﺮاء دراﺳﺎت ﻋﻠﻰ اﻟﺬرة اﻟﺸﺎﻣﯿﺔ ﺗﺤﺖ ﻣﺴﺘﻮﯾﯿﻦ ﻣﻦ اﻟﺮي )أﺣﺪھﻤﺎ ﻛﻞ
 ﺗﻢ۲۰۱٤ اﻟﺴﻼﻻت اﻟﻨﻘﯿﺔ واﻟﻜﺸﺎﻓﺎت واﻟﮭﺠﻦ اﻟﻘﻤﯿﺔ اﻟﻨﺎﺗﺠﺔ ﻣﻦ اﻟﺘﮭﺠﯿﻦ ﺑﯿﻨﮭﻤﺎ وﺗﻘﺪﯾﺮ اﻟﻘﺪرة اﻟﻌﺎﻣﺔ واﻟﺨﺎﺻﺔ ﻋﻠﻲ اﻟﺘﺂﻟﻒ ﻟﮭﻢ ﻓﻲ ﻣﻮﺳﻢ
 ﻗﯿﻤﺖ اﻟﺴﻼﻻت۲۰۱٥  ﻛﺸﺎﻓﺎت ﻣﻦ اﻟﮭﺠﻦ اﻟﻔﺮدﯾﺔ اﻟﺼﻔﺮاء وﻓﻲ ﻣﻮﺳﻢ٤  واﺣﺪة ﺣﻤﺮاء( و+ اﻟﺘﮭﺠﯿﻦ ﺑﯿﻦ ﺳﺒﻊ ﺳﻼﻻت ﻧﻘﯿﺔ )ﺳﺘﺔ ﺻﻔﺮاء
واﻟﻜﺸﺎﻓﺎت واﻟﮭﺠﻦ اﻟﻘﻤﯿﺔ اﻟﻨﺎﺗﺠﺔ ﻣﻨﮭﺎ ﺗﺤﺖ ﻣﺴﺘﻮﯾﯿﻦ ﻣﻦ اﻟﺠﻔﺎف ﻟﺼﻔﺎت اﻟﺘﺰھﯿﺮ واﻟﺼﻔﺎت اﻟﺨﻀﺮﯾﺔ وﺻﻔﺔ ﻣﺤﺼﻮل اﻟﻜﯿﺰان ﻟﻜﻞ ﻧﺒﺎت
 إرﺗﻔﺎع اﻟﻨﺒﺎت و ﺻﻔﺔ، إرﺗﻔﺎع اﻟﻜﻮز، ﻣﻦ اﻟﺤﺮﯾﺮة% ٥۰  ﻋﺪد اﻷﯾﺎم ﺣﺘﻲ ظﮭﻮر، ﻣﻦ اﻟﻨﻮرات اﻟﻤﺬﻛﺮة% ٥۰  ﻋﺪد اﻷﯾﺎم ﺣﺘﻲ ظﮭﻮر:وھﻲ
ﻣﺤﺼﻮل اﻟﻜﯿﺰان ﻟﻜﻞ ﻧﺒﺎت ﺣﯿﺚ ﻛﺎﻧﺖ ﻣﺘﻮﺳﻂ اﻟﺘﺒﺎﯾﻦ ﻟﻠﺘﺮاﻛﯿﺐ اﻟﻮراﺛﯿﺔ ﻟﻜﻞ اﻟﺼﻔﺎت اﻟﻤﺪروﺳﺔ ﻣﻌﻨﻮﯾﺔ ﺗﺤﺖ ﻛﻼ ظﺮوف اﻟﺮي اﻟﻌﺎدى
 اظﮭﺮت اﻟﻨﺴﺒﺔ ﺑﯿﻦ اﻟﻘﺪرة. ﻛﺎن اﻟﺘﺒﺎﯾﻦ ﻟﻠﻘﺪرة اﻟﻌﺎﻣﺔ واﻟﺨﺎﺻﺔ ﻋﻠﻲ اﻟﺘﺂﻟﻒ ﻣﻌﻨﻮﯾﺔ ﻟﻜﻞ اﻟﺼﻔﺎت اﻟﻤﺪروﺳﺔ ﺗﺤﺖ ﻣﺴﺘﻮﯾﯿﻦ اﻟﺠﻔﺎف.واﻟﺠﻔﺎف
اﻟﻌﺎﻣﺔ واﻟﺨﺎﺻﺔ ﻋﻠﻲ اﻟﺘﺄﻟﻒ أن اﻟﻔﻌﻞ اﻟﺠﯿﻨﻲ اﻟﻐﯿﺮ ﻣﻀﯿﻒ ﻟﮫ دور رﺋﯿﺴﻰ ﻓﻰ ﺗﻮرﯾﺚ ﻛﻞ اﻟﺼﻔﺎت اﻟﻤﺪروﺳﺔ ﻣﺎﻋﺪا إرﺗﻔﺎع اﻟﻜﻮز ﺗﺤﺖ
 أﻓﻀﻞ ﻗﺪرة ﻋﺎﻣﺔ ﻋﻠﻲ اﻟﺘﺄﻟﻒ ﻟﻠﺼﻔﺎت اﻟﻤﺪروﺳﺔ ﺗﺤﺖ۲  و۱ : واﻟﻜﺸﺎﻓﺎت رﻗﻢ٦  و۲ ،۱ : أظﮭﺮات اﻟﺴﻼﻻت رﻗﻢ.ظﺮوف اﻹﺟﮭﺎد اﻟﻤﺎﺋﻲ
،۹ ،۷ ،٤ ،۳ : أظﮭﺮت اﻟﮭﺠﻦ اﻟﻘﻤﯿﺔ رﻗﻢ.ﻛﻼ ظﺮوف اﻟﺮي اﻟﻌﺎدى واﻟﺠﻔﺎف ﺣﯿﺚ ﯾﻤﻜﻦ اﺳﺘﺨﺪﻣﮭﺎ ﻓﻲ ﺑﺮاﻣﺞ ﺗﺮﺑﯿﺔ ﻟﺘﺤﺴﯿﻦ ھﺬه اﻟﺼﻔﺎت
 واﻟﮭﺠﻦ، ﻣﻦ اﻟﻨﻮرات اﻟﻤﺬﻛﺮة% ٥۰  ﺗﺤﺖ ﻛﻼ ظﺮوف اﻟﺮي اﻟﻌﺎدى واﻟﺠﻔﺎف ﻟﺼﻔﺔ ﻋﺪد اﻻﯾﺎم ﻣﻦ اﻟﺰراﻋﺔ وﺣﺘﻰ ظﮭﻮر۲٦  و۲۰ ،۱۳
% ٥۰  ﺗﺤﺖ ﻛﻼ ظﺮوف اﻟﺮي اﻟﻌﺎدى واﻟﺠﻔﺎف ﻟﺼﻔﺔ ﻋﺪد اﻻﯾﺎم ﻣﻦ اﻟﺰراﻋﺔ وﺣﺘﻰ ظﮭﻮر۲٦  و۲۰ ،۱۳ ،۱۰ ،۹ ،۷ ،٤ ،۳ :اﻟﻘﻤﯿﺔ رﻗﻢ
 ﺗﺤﺖ ظﺮوف۲۰و۱٦ ،۹ ،٦ ،۱ : اﻟﮭﺠﻦ اﻟﻘﻤﯿﺔ رﻗﻢ، ﺗﺤﺖ ظﺮوف اﻹﺟﮭﺎد اﻟﻤﺎﺋﻲ ﻟﺼﻔﺔ إرﺗﻔﺎع اﻟﻜﻮز۲۰  و۱۹ ،۱٦ ،۱۱ ،۱ ،اﻟﺤﺮﯾﺮة
 ﺗﺤﺖ ﻛﻼ ظﺮوف اﻟﺮي اﻟﻌﺎدى واﻟﺠﻔﺎف۲٦  و۲٥ ،۲۲ ،۱۸ ،۱٥ ،۱۱ ،۸ ،٥ :اﻹﺟﮭﺎد اﻟﻤﺎﺋﻲ ﻟﺼﻔﺔ إرﺗﻔﺎع اﻟﻨﺒﺎت و اﻟﮭﺠﻦ اﻟﻘﻤﯿﺔ رﻗﻢ
.ﻟﺼﻔﺔ ﻣﺤﺼﻮل اﻟﻜﯿﺰان ﻟﻜﻞ ﻧﺒﺎت ﻟﺬﻟﻚ ﯾﻤﻜﻦ اﻧﺘﺨﺎب ھﺬه اﻟﮭﺠﻦ وادﺧﺎﻟﮭﺎ ﻓﻲ ﺑﺮاﻣﺞ ﺗﺮﺑﯿﺔ ﻟﺘﺤﺴﯿﻦ ھﺬه اﻟﺼﻔﺎت
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