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ABSTRACT 

 
  The present investigation was carried out at Rice Research and Training 
Center and lab of Plant Protection Institute, Sakha, Kafr EL-Sheikh, Egypt, during 
2011 and 2012 seasons. The objectives of this investigation is amid to study the 
genetic behavior of ten rice genotypes under three sowing dates (May1

st
, May 15

th
 

and May30
th

), the effect of different sowing dates on grain quality characters, and on 
the infestation by stem borer and to evaluate the susceptibility of certain rice varieties 
against the infestation by Lesser grain borer, Rhizopertha dominica (F.). The tested 
genotypes were; Giza177, Giza 178, Sakha 101, Giza 182, GZ 9057-6-1-3-2, GZ 
9577-4-1-1, GZ 9523-2-1-1-1, GZ 9461-4-2-3-1, Egyptian Yasmin, and SK2034 H1. 
Giza 178 cultivar produced maximum grain yield and it remained statistically at par 
with SK2034 genotype. Egyptian Yasmin gave minimum grain yield. Grain yield 
averaged across all the genotypes seems to be maximum at sowing date of 1

st
 May. 

However, the lowest yield was recorded in sowing date of 30
th

 May. Sowing dates 
significantly affected the milled rice % in the first season only and highest milled rice 
% belonged to the second planting date in the first season. Highest milled rice % were 
obtained for Giza 177 and GZ 9523-2-1-1-1; the lowest percentages were observed 
for GZ 9577-4-1-1 and Giza 178. For Stem borer (Chilo agamemnon Bles.), Giza 178, 

Sakha101, GZ 9577-4-1-1 and GZ 9461-4-2-3-1 were resistant (R) with 1.44, 0.83, 
2.66 and 1.93 WH%, respectively. While, five genotypes (Giza177, Giza182, GZ 
9057, GZ 9577-4-1-1 and SK2034 H1) were  moderately resistant (MR) with 4.18, 
4.14, 5.94, 3.46, and 5.36 WH%, respectively. On the other hand, one genotype 
(Egyptian Yasmin) was moderately susceptible (MS) with 6.32 WH%. The number of 
adult emergence of Rhizopertha  dominica ranged from 1.08 insects (Sakha101) to 
8.25 insects (GZ9577-4-1-1) (low susceptibility varieties to insect infestation). Also, 
the number of adult emergence ranged from 13.08 insects (Giza182) to 17.58 insects 
(Giza177) for moderate susceptibility varieties to insect infestation. Also, the number 
of adult emergence ranged from 21.08 insects (Egyptian Yasmin) to 22.58 insects (GZ  
9057-6-1-3-2) which proved to be high susceptibility varieties to insect infestation. 
Clustering analysis for varieties, based on similarity of quantitative characters, 
produced two large distinct groups. The first one included five rice genotypes; Giza 
178, Giza 182, GZ 9523-2-1-1-1, Egyptian Yasmin and SK2034 H1. These genotypes 
were Indica and Indica-Japonica types except Gz 9523-2-1-1-1 was Japonica type. 
While, the second group included  Giza 177, Sakha 101, GZ 9057-6-1-3-2, GZ 9577-
4-1-1 and GZ 9461-4-2-3-1, these genotypes were Japonica types and similar in 
duration and grain yield characters. 
Keywords: rice, genetic behavior, yield, grain quality, Chilo agamemnon Bles., 

Rhizopertha dominica (F.)   
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INTRODUCTION 
   
  Rice (Oryza sativa L.) is the main food for about 3 billion people of 
the world and is the most common staple food of many countries, however 
90% of the world’s rice is produced and consumed in Asia, (Wassmann et al., 
2009). In Egypt, rice  is an important cash crop after cotton and average yield 
of rice is 10.4 t/ha (RRTC 2006). The potentiality of the varieties expressed 
differently due to planting in different dates (Ganajaxi et al. 2001 and 
Metwally et al. 2012). Also, optimum planting time is a major factor in rice 
cultivation and indirectly determines soil temperature and weather conditions 
(Ashrafuzzaman et al. 2009). Transplanting rice in the optimum period of time 
is critical to achieve high grain yield. However, optimum rice planting dates 
are regional and vary with location and genotypes (Sha and Linscombe, 
2005; and Bruns and Abbas, 2006). Yoshida, (1981) reported that rice plants 
require a particular temperature  for its phonological affairs such as panicle 
initiation; flowering, panicle exertions from flag leaf sheath and  maturity and 
these are very much influenced by the planting dates during the season. 
Early planted photoperiod sensitive rice varieties passed lag vegetative 
phase which increased tallness as well as biomass that tended to lodge 
during grain filling stage (Akhter et al,. 2007). On the other hand, the delay 
sowing date is effected on the grain quality, flowering and yield per unit area 
of rice (Rashid et al., 2003).  
  The major components of rice grain quality its effected by 
environmental temperature during kernel development plays an integral role 
in causing the observed, unexplained fluctuations in rice grain quality (Cooper 
et al., 2006 and  Zheng et al., 2008). Also, delay sowing date in rice 
increasing attacking by insect species and types  specially the stem borer 
(Chilo Agamemnon Bles.) which is one of the most destructive and important 
rice pest in Egypt. In general, the occurrence and prevalence of an insect is 
affected by host plant availability, growth stage, population dynamics, sowing  
and transplanting dates (Chen et al. 2003 and Krell et al. 2005). Synthetic 
insecticides have been used since the 1950s to control stored-products 
insects (Subramanyan and Hagstrum 1995). Pesticide residues in human and 
animal food, and environment is common, therefore alternative methods are 
needed to control stored-products insects.  Since 1911, about 140 varieties of 
rice have been released in the United States of America (USA), with 
improved characteristics for agronomic production, field tolerance to insects 
and diseases, milling and cooking quality, and industrial cooking preferences 
(Moldenhauer et al., 2004). Rhizopertha dominica (F.) the lesser grain borer, 
is an important pest of most stored raw grains, including rough rice. The 
developing  larva feeds inside grain kernels, and can cause weight loss and 
damage to the germ and endosperm in wheat as well as rice (Gundu Rao 
and Wilbur, 1957; Campbell and Sinha, 1976). 
  Genetic diversity can reduce vulnerability to stresses and it 
constitutes the raw material for plant breeders. Relative divergence measures 
among accessions can be based on quantitative morphological traits. Genetic 
relationships among individuals and populations can be measured by 
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similarity of number of quantitative characters (Souza and Sorrells (1991),  
Dinghuhn and Asch (1999), Bahrman et al., (1999) and El-Malky (2004). A 
better knowledge of the genetic behavior of some aromatic varieties under 
different sowing dates would help to classify and identify varieties that would 
be grown successfully under late sowing date. The objectives of the present 
investigation were aimed to study the genetic behavior of ten rice genotypes 
under three sowing dates and the effect of different sowing dates on grain 
quality characters. 3) to evaluate the effect of different sowing dates on the 
infection by stem borer.4) to evaluate the susceptibility of certain rice varieties 
against the infestation by Lesser grain borer,Rhizopertha dominica (F.)   
 

MATERIALS AND METHODS 
 

  Ten entries were selected to perform this study, and were classified 
into three  categories, six entries as Japonica type, two entries as Indica type 
and two entries Indica–Japonica type as shown in (Table 1). These entries 
were inbreed lines except SK2034 the out breeding as hybrid variety and 
namely as Egyptian hybrid one. Three dates of sowing, i.e. May1

st
, May 15

th
 

and May30
th
 were used in 2011 and 2012 seasons. At each sowing date, 

each entry were grown in 10 m
2
 in a randomized complete block design 

(RCBD) experiments with three replications. All the entries were evaluated for 
agronomic characters and stem borer at the experimental farm of Rice 
Research and Training Center (RRTC), Sakha, Kafr El-Sheikh, Egypt, during 
the rice growing seasons; 2011–2012. While, grain quality characters 
evaluated at Rice Research Technology Center, Alexandria. On the other 
hand, insects storage were studied at the lab. of Plant Protection Institute, 
Sakha, Kafr El-Sheikh.  
 
Table  1 : Tested rice entries with parentage, origin and type. 

Type Origin Parentage Entries N0. 

Japonica Egypt Giza171 / Yomji 
No.1//PiNo.4 

Giza 177 
1 

Indica -
Japonica 

Egypt Giza175 / Milyang49 
Giza 178 

2 

Japonica Egypt Giza176 / Milang79 Sakha 101 3 

Indica Egypt Giza181 / IR39422-163-
247-2-3//Giza181 

Giza 182 
4 

Japonica Egypt Gz1368  / Gz6296 GZ 9057-6-1-3-
2(Giza179) 

5 

Japonica Egypt Gz6910  / Yunlong191 GZ 9577-4-1-1 6 

Japonica Egypt Gz6522  / Zhang Jia129 GZ 9523-2-1-1-1 7 

Japonica Egypt Doey2 Beyo / Gz6296 GZ 9461-4-2-3-1 8 

Indica IRRI (Jasmin85) IR841-67 Egyptian Yasmin 9 

Indica -
Japonica 

Egypt IR69625 A/ Giza178 R 
SK2034 H1 

10 

 

Agronomic and grain quality characters: 
  Duration (days), number of panicles/hill, number of filled 
grains/panicle, number of unfilled grains/panicle and grain yield (t/ha) were 
evaluated under different sowing dates and each entry was grown in 10 m

2
 in 
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a randomized complete block design (RCBD) experiment with three 
replications. Grain quality characters i.e. brown rice percentage, milled rice 
percentage, head rice percentage and chalky & green grain percentages.  
Insects tests:  
a- Stem borers 
  Stem borer damage was recorded as white head percentage at the 
maturity stage by counting the number of white head per 100 plants 
according to the standard evaluation system of Rice Research and Training 
Center (RRTC), Sakha, Egypt. Resistance (R) = 0 -3%, Moderately 
resistance (MR) = 3-6%, Moderately susceptible (MS) = 6-9%, Susceptible 
(S) = 9-12% and highly susceptible (HS) = 12% (Anonymous 2009).  
b- Insects storage test: 
  The original strains of all tested insects were obtained from the 
Department of Stored Product Pests, Plant protection Research Institute, 
Agricultural Research Center, Dokki, Egypt. Insect species were tested and 
their life cycles were identified according to the method mentioned by 
Badawy and Doraeham (1991).  
Lesser grain borer, Rhizopertha dominica (F.) (Fam. Bostrichidae):  
  About 300 adults were added to a mixture of 150 gm wheat kernels 
and 10 gm wheat flour in a small jar and covered with muslin. Jars were 

maintained under conditions of 34  3C and 70  1 R.H. Adults were left for 
two weeks for egg laying in the jars and were then removed. After two weeks, 
newly insects were collected by sieving and were used for experimentation. 
For exposure the tested rice grains to insects, three 20 g-grain samples were 
placed in small plastic jars (6 x 10 cm diameter). Twenty of newly emerging 
Rhizopertha dominica adults (0-24 hours old) were released in each jar and 
allowed to lay eggs. The jars were kept in the laboratory at constant 
conditions (30 + 2

o
C, 70 + 5% r.h.). After 20 days, the parents were removed. 

After emergence (23-25 days), No. of emerging adults, were recorded. 
Statistical analysis: 
  A analysis of variance was carried out as a combined analysis for the 
four sowing dates in each season according to Gomez and Gomez (1984). 
Treatment means were compared by Duncan’s Multiple Range Test (Duncan, 
1955). All statistical analysis was performed using analysis of variance 
technique by means of “MSTATC” computer software package. The analysis 
was conducted using the Numerical Taxonomy and Multivariate Analysis 
system, Version 2.1 (NTSYSpc; Rolhf, 2000). The output was analyzed using 
an agglomerative hierarchical clustering method with complete linkage 
strategy. Firstly, the data was subjected to analysis to produce a matrix of 
dissimilarity values and the phenotypic distance between each pair of 
varieties was estimated as Euclidean distance. Secondly, cluster analysis 
was then conducted on the Euclidean distance matrix with un-weighed pair-
group method based on arithmetic average (UPGMA) to develop a 
dendogram. 
 

RESULTS AND DISCUSSION 
 

  Plant growth duration is very important parameter as flowering 
behavior used as a criterion for identifying a rice genotype to be photoperiod 
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sensitive. Duration was significant when assessed through the yardstick of 
statistics (Table 2). The longest duration mean (138 and 156 days) was noted 
for Egyptian Yasmin (156 days) followed by Sakha 101 which was followed 
by SK2034. The effect of different sowing dates on duration also remained 
significant. More number of days to maturity was taken by late sowing date in 
comparison with those in early sowing dates. The interaction between 
different genotypes and sowing dates remained statistically significant. It can 
be depicted from that plant growth duration behavior of all the rice genotypes 
that days to maturity decrease by delaying sowing. These results are in close 
agreement with that of Maiti and Sen (2003) who found that the growth 
duration exhibited an increasing trend of early planted crop and decreasing 
trend of late planted crop. 
 

Table 2. Duration (days)  of different rice genotypes as affected by 
sowing dates in 2011 and 2012 seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 
1

st
 

May 
15

th
 

May 
30

th
 

M 
May 
1

st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

125 
135 
141 
127 
123 
127 
126 
125 
153 
136 

122 
132 
138 
124 
120 
123 
121 
121 
156 
133 

115 
129 
135 
121 
117 
120 
117 
118 
159 
130 

120.7 
132.0 
138.0 
124.0 
120.0 
123.3 
121.3 
121.3 
156.0 
133.0 

125 
135 
141 
127 
123 
127 
126 
125 
153 
136 

122 
132 
138 
124 
120 
123 
121 
121 
155 
133 

116 
127 
139 
118 
117 
119 
116 
115 
160 
129 

121 
131  
139  
123  
120  
123  
121 
120  
156  
133 

Mean 131 129 126.  131 128 125  
L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 1.6 1.4 2.8 
2012 1.8 1.3 2.8 

   

  The ability of various rice genotypes to produce productive tillers was 
affected significantly with different sowing dates. Maximum panicles were 
produced by most genotypes sown on 15

th
 May, whereas, the minimum 

number of panicles hill
-1

 was recorded in sowing date on 30
th
 May irrespective 

of various genotypes (Table 3). When results were averaged across dates for 
the comparison of various genotypes, it was noted that genotype SK2034 
hybrid produced maximum tillers (23.11 and 23.00) in the two seasons 
respectively, which was followed by Giza 178 and GZ 9523-2-1-1-1. 
However, minimum panicles numbers (16.00 and 16.89) were produced by 
Egyptian Yasmin in the two seasons, respectively. The interaction between 
various genotypes and sowing dates indicated that SK2034 hybrid gave 
maximum number of fertile tillers hill

-1
 when sown on 15

th
 May against 

minimum number of fertile tiller shown by GZ 9461-4-2-3-1 in 30
th
 May 

sowing date. These results are in consonance with the findings of Pandey et 
al. (2001) and Safdar et al. (2008). This was due to the fact that rice 
genotypes planted earlier had longer period for their vegetative growth 
compared to those sown later. Dawadi and Chaudhary (2013) indicated that 
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significantly higher effective tiller per square meter in early sowing might be 
due to favorable environmental conditions which enabled the plant to improve 
its growth and development as compared to other sowing dates. It can be 
observed from (Table 4) that number of filled grains per panicle of different 
rice genotypes was affected significantly when assessed through the 
interaction of genotypes and sowing dates. SK2034 genotype showed 
maximum number of filled grains per panicle (206 and 200) an 15

th
 May and 

1
st
 May sowing dates in the two seasons respectively, which was significantly 

different from all other treatment combinations. However, minimum number of 
filled grains per panicle was recorded in GZ 9461-4-2-3-1 genotype (63.7 and 
78.7) when sown on 30

th
 May in the two seasons, respectively. 

 

Table 3.Number of panicles per hill of different rice genotypes as 
affected by sowing dates in 2011 and 2012 seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 
1

st
 

May 
15

th
 

May 
30

th
 

M 
May 
1

st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

18.3    
20.0    
17.6    
18.0    
18.6    
19.0 
18.6    
17.0    
17.0    
23.0 

20.3   
24.3    
19.6    
16.6    
19.3    
18.6 
20.6    
18.0    
17.3    
26.0 

16.0    
18.6    
14.3    
18.6    
18.0    
20.6 
21.0    
16.0    
13.6    
20.3 

18.2    
21.0    
17.2    
17.7    
18.6    
19.4    
20.1 
17.0    
16.0    
23.1 

19.6    
21.6    
18.6    
18.3    
19.0    
22.6 
16.6    
20.0    
17.3    
23.3 

19.6    
21.3    
19.3    
17.6    
18.0    
19.3 
18.3    
20.0    
17.3    
26.0 

18.0    
19.3    
15.6    
25.3    
19.6    
21.3 
18.6    
15.6    
16.0    
19.6 

19.1    
20.7   
17.8    
20.4    
18.8    
21.1    
17.8 
18.5   
16.8    
23.0 

Mean 18.7 20.1 17.7 18.8 19.7 19.7 18.9 19.4 
L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 1.11 1.7 3.0 
2012 N.S 1.4 2.4 

   

  Means of genotypes across three sowing dates showed that 
genotype SK2034 produced maximum number of filled grains per panicle 
(182.4 and 174.8) in the two seasons, respectively, which was significantly 
different from all other genotypes. However minimum number of filled grains 
per panicle (94.7 and 108.4) were recorded in rice genotype GZ 9577-4-1-1 
in the two seasons, respectively. In the same way, average number of filled 
grains per panicle across 10 rice genotypes indicated that rice sowed on 1

st
 

May produced maximum number of filled grains per panicle of 151.2 and 
153.1 in the two seasons respectively, which remained statistically at par with 
that sowed in 15

th
 May. Nazir (1994) reported that earlier transplanting in rice 

causes lower number of grains panicle
-1

 due to grain sterility because of high 
temperature at the time of grain filling and maturation. Transplanting at its 
optimum time reduces grain sterility. Sha X. and  Linscombe (2005) and 
Dawadi and Chaudhary (2013) reported that more number of filled grains per 
panicle was visualized in the early seeding and declined gradually in the 
successive seeding dates. 
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Table 4. Number of filled grains per panicle of different rice genotypes 
as affected by sowing dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st

 May 15
th

 May 30
th

 M May 1
st

 May 15
th

 May 30
th

 M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

145.7    
173.0    
152.3    
134.0    
138.3    
114.3 
176.3    
142.0    
139.7    
196.7 

118.3    
161.7    
104.0    
150.3    
123.3     
90.3 
178.0    
112.0    
164.7    
206.0 

120.3    
143.0    
118.3    
113.7     
91.0     
79.3 
106.7     
63.7    
157.3    
144.7 

128.1    
159.2    
124.9    
132.7    
117.6     
94.7    
153.7 
105.9    
153.9    
182.4 

145.7    
183.0    
157.7    
150.0    
116.3    
123.7 
164.3    
133.7    
156.7    
200.0 

123.3    
186.7    
131.3    
163.3    
115.3    
107.0 
175.7    
113.3    
193.0    
163.7 

121.0    
145.0    
120.7    
106.7    
104.7     
94.7 
124.7     
78.7    
146.7    
160.7 

130.0    
171.6    
136.6    
140.0    
112.1    
108.4    
154.9 
108.6    
165.4    
174.8 

Mean 151.2 140.9 113.8 135.3 153.1 147.3 120.3 140.2 

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 10.5 12.7 22.3 
2012 13.1 11.9 21.8 

  Results presented in Table 5 indicated that difference among various 
genotypes for unfilled grains per panicle was significant statistically 
irrespective of transplanting dates. Egyptian Yasmin produced unfilled grains 
per panicle with maximum values of  20.67 and 25.44 in the two seasons 
respectively, in contrast to GZ 9577-4-1-1 which produced minimum values at 
5.11 and 6.44 in the two seasons respectively. Similarly, means of 
transplanting dates across genotypes expressed that maximum values for 
unfilled grains per panicle (21.58 g) were noted for genotypes sowed on 1

st
 

May while genotypes transplanted on 30
th
 May. Interaction between various 

genotypes and sowing dates, as depicted in Table 5, also remained 
significant when examined through statistics. Egyptian Yasmin produced 
maximum values of unfilled grains per panicle (31.67) in 1

st
 May sowing date 

in the first season and (38.00) in 15
th
 May in the second season, in contrast 

with GZ 9057-6-1-3-2 which gave minimum unfilled grains per panicle valued 
at 1.67 and 4.33 in 30

th
 May in the two seasons, respectively.  

 

Table 5. Number unfilled grains per panicle of different rice genotypes 
as affected by sowing dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st

 May 15
th

 May 30
th

 M May 1
st

 May 15
th

 May 30
th

 M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

16.6     
7.0    

16.0    
29.3    
10.6     
8.0 
19.3    
15.0    
31.6     
8.3 

4.6   
12.0    
11.6    
11.0    
11.3     
3.3 
14.0    
21.0    
17.6    
13.3 

9.0     
3.0     
5.0    

10.3     
1.6     
4.0 
5.6    

10.0    
12.6    
13.3 

10.1     
7.3    

10.8    
16.8     
7.8     
5.1    

13.0 
15.3    
20.6    
11.6 

9.0     
8.6    

26.6    
18.6    
23.0    
10.3 
14.6    
15.3   
32.0     
9.3 

4.0     
9.0    

12.3    
10.3    
15.0     
4.0 
9.3    

19.0    
38.0    
13.3 

7.0     
3.3     
6.3     
6.3     
4.3     
5.0 
6.6     
6.3     
6.3    

16.0 

6.6     
7.0    

15.1    
11.7    
14.1     
6.4    

10.2 
13.5    
25.4    
12.8 

Mean 16.20 12.0 7.4  16.7 13.4 6.7  

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 2.8 2.8 9.4 
2012 3.2 5.0 8.6 

   

  The most important parameter and ultimate task of farming is grain 
yield which was affected significantly with various genotypes as well as 
sowing dates. It can be observed from results presented in Table 6 that Giza 
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178 produced maximum grain yield of 9.040 and 8.99  t ha
-1

 and it remained 
statistically at par with SK2034 genotype with 8.87 and 8.81 t ha

-1
 grain yield 

in the two seasons, respectively. Egyptian Yasmin gave minimum grain yield 
(6.18 and 6.12 t ha

-1
) in the two seasons, respectively. Grain yield averaged 

across all the genotypes seems to be maximum (9.09 and 8.93 t ha
-1

) in 
sowing date on 1

st
 May. However, the lowest yield (5.31 and 5.18 t ha

-1
) was 

recorded in sowing date on 30
th
 May. Interaction between sowing dates and 

genotypes showed that rice Giza 178 gave highest paddy yield of 10.85 and 
10.71t ha

-1
 in 1

st
 May sowing date in the two seasons, respectively, which is 

statistically similar with that obtained by SK2034. The lowest grain yield (2.93 
and 3.01 t ha-1) in the two seasons, respectively were recorded by Egyptian 
Yasmin when sowing on 30

th
 May. Similar results were reported by Akram et 

al., (2007) who found higher paddy yield in earlier transplanting dates 
compared with the late transplanting. The findings of Munda et al., (1994), 
and Safdar et al., (2008). were also in the same direction.  Dawadi and 
Chaudhary (2013) indicated the higher yield in case of early sowing was 
attributed to increased cumulative mean value of temperature and sunshine 
hour due to early sowing, more number of productive tillers, more number of 
grains per panicle, and higher test weight.  
 

Table 6. Grain yield (t ha
-1

)of different rice genotypes as affected by 
sowing dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st
 

May 
15

th
 

May 
30

th
 

M May 1
st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

8.1   
10.8    
8.7    
9.2    
9.8    
8.4 
8.7    
8.2    
8.1   

10.5 

7.9    
9.8    
8.5    
8.2    
9.4    
7.2 
7.5    
7.0    
7.4    
9.3 

5.3    
6.4    
5.2    
5.5    
6.5    
5.1 
4.8    
4.3    
2.9    
6.7 

7.1    
9.0    
7.5    
7.6    
8.6    
6.9    
7.0 
6.5    
6.1    
8.8 

7.9   
10.7   
8.3    

9.1   9.7    
8.3 
8.5    
8.1    
7.9   

10.4 

7.8    
9.7    
8.4    
8.1    
9.3    
7.1 
7.4    
6.9    
7.3    
9.2 

4.7    
6.5    
4.6    
5.6    
6.6    
4.5 
4.9    
4.4    
3.0    
6.7 

6.8    
8.9    
7.1    
7.6    
8.5    
6.7    
6.9 
6.5    
6.1    
8.8 

Mean 9.1 8.2 5.3  8.9 8.1 5.1  

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 0.33 0.41 0.72 
2012 0.32 0.37 0.65 

  These differences among the sowing dates were probably related to 
differences in weather conditions (air temperature Fig. 1). The differences in 
average air temperature were markedly pronounced among sowing dates at 
early growth stage from 1 to 60 days after sowing (DAS) and at the late 
growth stage  from 60 DAS to maturity. Where, air temperature tended to be 
lower at the first period (up to 60 DAS) in the first sowing date than  the 
others. The inverse was true in the second period (from 75 DAS to maturity) 
in both seasons. Suitable solar radiation together with lower soil temperature 
in the first and second sowing dates might have increased photosynthesis 
and decrease respiration, thereby increased the amount of assimilates, 
available for growth which was reflected in more dry matter accumulation 
(more tillers and leaf area per unit area). 
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Fig 1. Mean temperature at the three sowing dates in 2011 and 2012 
seasons.                                         * Number of days after sowing (DAS). 
 

  The influence of sowing date on brown rice percentage was not 
significant but the difference among genotypes and also the interaction effect 
of sowing date and genotype were significant in terms of brown rice 
percentage (Table 7). The lowest brown rice percentage was observed in 
Giza 178 while the highest percentage was produced  by GZ 9057-6-1-3-2 
genotype. The interaction effects of sowing date and genotype were 
significant on brown rice percentage. The highest percentage belonged to GZ 
9057-6-1-3-2 genotype in the first sowing date with an average of 81.90 and 
82.50 in the two seasons respectively. Brown rice percentage analysis 
indicates this percentage is completely influenced by genetic background of 
the genotypes because each genotype exhibited its highest fertility 
percentage under the optimum sowing date. 
 

Table 7. Brown rice % of different rice genotypes as affected by sowing 
dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st
 

May 
15

th
 

May 
30

th
 

M May 1
st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

79.2    
78.6    
80.3    
80.7    
81.9    
78.8 
80.9    
79.8    
81.2    
76.7 

81.4    
79.1    
79.4    
81.4    
80.9    
80.5 
80.2    
80.2    
79.5    
80.7 

78.8    
78.4    
79.9    
78.4    
80.1    
79.1 
80.3    
81.2    
80.0    
79.1 

79.8    
78.7    
79.8    
80.1    
80.9    
79.4    
80.4 
80.4    
80.2    
78.8 

79.8    
79.2    
80.9    
81.3    
82.5    
79.4 
81.5    
80.4    
81.8    
77.3 

80.9    
78.6    
78.9    
80.9    
80.4    
80.0 
79.7    
79.7    
79.0    
80.2 

79.4    
79.0   
80.5    
79.0    
80.7    
79.7 
80.9   
81.8    
80.6    
79.7 

80.0    
78.9    
80.1    
80.4    
81.2    
79.7    
80.7 
80.6    
80.5    
79.1 

Mean 79.8 80.3 79.5 79.8 80.4 79.8 80.1 80.1 

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 N.S 0.74 1.54 
2012 N.S 0.84 1.55 
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  Planting date significantly affected milled rice % in the first season 
only (Table 8). Highest milled rice % belonged to the second planting date in 
the first season. There was a significant difference among genotypes in terms 
of milled rice % . The highest milled rice % were obtained from Giza 177 and 
GZ 9523-2-1-1-1; the lowest percentages were observed for GZ 9577-4-1-1 
and Giza 178 cultivar. This disparity was caused by the difference between 
genotypes in terms of the starch accumulation ability. 
  The interaction effects of planting dates and genotypes were 
significant on milled rice % (Table 8). Highest milled rice % were observed in 
the second planting date for Giza 177 (70.3 and 72.6 %in 2011 and 2012 
resp.)on the other hand, GZ 9577-4-1-1genotype gave the lowest percentage 
in the first planting date (67.0 and 67.5% resp.). Most genotypes exhibited 
their largest milled rice % in the second planting date. This may be due to 
that excessive heat during the pollination period and grain filling stage caused 
disorder in grain formation and grain weight which reduced the milled %. 
 

Table 8. Milled rice % of different rice genotypes as affected by sowing 
dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st
 

May 
15

th
 

May 
30

th
 

M May 1
st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

69.00    
67.80    
70.30    
69.50    
70.30    
67.00 
69.90    
68.10    
70.30    
67.80 

73.30    
68.10    
69.00    
71.10    
69.80    
69.00 
70.30    
70.60    
68.60    
70.40 

68.20    
68.40    
69.30    
67.80    
69.80    
68.20 
69.90    
69.30    
69.50    
67.70 

70.17    
68.10    
69.53    
69.47    
69.97    
68.07    
70.03 
69.33    
69.47    
68.63 

69.55    
68.35    
70.85    
70.05    
70.85    
67.55 
70.45    
68.65    
70.85    
68.35 

72.65    
67.45    
68.35    
70.45    
69.15    
68.35 
69.65    
69.95    
67.95    
69.75 

68.90    
69.10    
70.00    
68.50    
70.50    
68.90 
70.60    
70.00    
70.20    
68.40 

70.37    
68.30    
69.73    
69.67    
70.17    
68.27    
70.23 
69.53    
69.67    
68.83 

Mean 69.00     70.02     68.81  69.55     69.37     69.51 69.48 

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 0.79 0.92 1.29 
2012 N.S. 1.05 1.95 

  Sowing date significantly influenced broken rice percentage in the 
two seasons (Table 9). Rice plants sown on the early and late dates and 
recorded higher broken rice percentage than those sown on the 15

th
 May in 

the two seasons. Rice genotypes revealed a significant difference on broken 
rice percentage in the two seasons. Grains of Giza 182 and GZ 9057-6-1-3-2 
genotype recorded highest broken rice percentage in the two seasons. 
However, Egyptian Yasmin recorded the lowest one. The interaction between 
sowing dates and rice genotypes had a significant effect on broken rice 
percentage in the two season (Table 9). Giza 182 cultivar sown on 1

st
 May 

recorded the highest broken rice percentage in the two seasons while 
Egyptian Yasmin produced the lowest percentage when sowed on the first 
sowing dates. 
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Table 9. Broken rice %  of different rice genotypes as affected by 
sowing dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st
 

May 
15

th
 

May 
30

th
 

M May 1
st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

7.90     
7.10     
9.10    
14.10     
9.60    
11.60 
8.30     
7.10     
3.50     
5.20 

5.75     
5.05     
8.05     
8.65    
10.25     
8.05 
2.85     
3.65     
7.05     
9.05 

9.40     
7.40     
9.50     
7.10     
9.00     
7.80 
9.30    
10.80     
5.90     
5.50 

7.68     
6.52     
8.88     
9.95     
9.62     
9.15     
6.82 
7.18     
5.48     
6.58 

8.30     
7.50     
9.50    

14.50    
10.00    
12.00 
8.70     
7.50     
3.90     
5.60 

6.25     
5.55     
8.55     
9.15    
10.75     
8.55 
3.35     
4.15     
7.55     
9.55 

10.00     
8.00    
10.10     
7.70     
9.60     
8.40 
9.90    
11.40     
6.50     
6.10 

8.18     
7.02     
9.38    

10.45    
10.12     
9.65     
7.32 
7.68     
5.98     
7.08 

Mean 8.35 6.84 8.17  8.75 7.34 8.77 8.29 

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 0.11 0.13 0.22 
2012 0.13 0.16 0-31 

  Sowing dates significantly influenced chalky and green grain 
percentage in the two seasons. Rice plants sown on 15

th
 May recorded 

higher chalky and green grain percentage than those sown on the early and 
late sowing dates in the two seasons. Rice genotypes revealed a significant 
difference on chalky and green grain in the two seasons. Giza 182, Sakha 
101 and SK2034 H1cultivar exceeded the other genotypes in percentage in 
the two seasons. The interaction between sowing date and rice genotypes 
had a significant effect on chalky and green grain percentage in the two 
seasons (Table 10). GZ 9461-4-2-3-1 genotype sown on 1

st
 May recorded 

highest chalky and green grain in the two seasons. 
 
Table 10. Chalky and green grain % of different rice genotypes as 

affected by sowing dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 1
st

 May 15
th

 May 30
th

 M May 1
st

 May 15
th

 May 30
th

 M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

1.10     
1.40     
1.80     
2.00     
1.60     
0.80 
0.60     
2.20     
1.50     
1.80 

1.55     
1.15     
1.95     
1.95     
1.65     
1.95 
1.35     
1.45     
1.05     
2.35 

1.35     
1.65     
1.95     
1.85     
2.05     
1.65 
1.05     
1.15     
0.95     
1.55 

1.33     
1.40     
1.90     
1.93     
1.77     
1.47     
1.00 
1.60     
1.17     
1.90 

1.30     
1.60     
2.00     
2.20     
1.80     
1.00 
0.80     
2.40     
1.70     
2.00 

1.85     
1.45     
2.25     
2.25     
1.95     
2.25 
1.65     
1.75     
1.35     
2.65 

1.65     
1.95     
2.25     
2.15     
2.35     
1.95 
1.35     
1.45     
1.25     
1.85 

1.60     
1.67     
2.17     
2.20     
2.03     
1.73     
1.27 
1.87     
1.43     
2.17 

Mean 1.48 1.64 1.52  1.68 1.94 1.82  

L.S.D.0.05 Sowing S Genotypes  G S x G 
2011 0.05 0.06 0.65 
2012 0.06 0.06 0.66 

 

Evaluation of rice varieties to insects test: 
Stem borer (Chilo agamemnon Bles.)  
  For white head % (stem borer, Chilo agamemnon Bles.)  in season 
2011, results presented in Table 11 revealed that genotypes (Giza 178, 
Sakha101, GZ 9577-4-1-1 and GZ 9461-4-2-3-1) were resistant (R) with 1.44, 
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0.83, 2.66 and 1.93 WH%, respectively. These genotypes were belonged to 
true Japonica types except Giza 178 cultivar that was Indica-Japonica. While, 
five genotypes (Giza177, Giza182, GZ 9057, GZ 9577-4-1-1 and SK2034 H1) 
were moderately resistant (MR) with 4.18, 4.14, 5.94, 3.46, and 5.36 WH%, 
respectively. On the other hand, one genotype (Egyptian Yasmin) was 
moderately susceptible (MS) with 6.32 WH%. these genotypes including  one 
Indica type (Giza182), two Indica-Japonica (GZ 9057-6-1-3-2 and SK2034 
H1) and two true Japonica types (Giza177 and GZ 9523-2-1-1-1). It was 
found that the japonica types were more resistant to stem borer. This was 
previously conformed by Pathak (1967), Tantawi (1985) and Bleih et al 
(1991) who concluded that rice verities belonging to Indica type are more 
susceptible to stem borer than those belonging to japonica or Indica x 
Japonica types. Djamin and Pathak (1967) concluded that japonica rices 
have more silica content than Indica rices. The high level of silica seemed to 
interface with feeding and boring of the rice stem borer larvae and could 
cause defacing of the mandibles. In 2012 season, the rice stem borer 
infestation was the highest with genotypes GZ 9577-4-1-1 and GZ 9461-4-2-
3-1comparing with the data in 2011 rice seasons. This could by attributed that 
inset populations, in general, fluctuated from one season to another, and may 
appear in outbreak in some seasons. This could by attributed to imbalance in 
the ecosystem due to distraction of nature entries, for example as a result to 
high applications of pesticides. These results are in agreement with those of 
Hammoud et al (2012) and El-Malky et al (2013).  
 
Table 11. White head % of different rice genotypes as affected by 
sowing dates in 2011 and 2012  seasons. 

Genotypes 
(G) 

Sowing dates (S) 

2011 season 2012 season 

May 
1

st
 

May 
15

th
 

May 
30

th
 

M 
May 
1

st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

7.17     
1.80     
0.98     
1.96     
4.88     
4.48 
4.26     
1.78     
7.00     
8.55 

1.66     
1.50     
0.75     
6.80    

10.63     
2.32 
5.38     
3.00     
8.27     
4.07 

3.70     
1.02     
0.75     
3.65     
2.31     
1.17 
0.75     
1.00     
3.69     
3.45 

4.18     
1.44     
0.83     
4.14     
5.94     
2.66     
3.46 
1.93     
6.32     
5.36 

8.67     
3.30     
2.48     
3.46     
6.38     
5.98 
5.76     
3.28     
8.50    
10.05 

3.16     
3.00     
2.25     
8.30    

12.13     
3.82 
6.88     
4.50     
9.77     
5.57 

5.20     
2.52     
2.25     
5.15     
3.81     
2.67 
2.25     
2.50     
5.19     
4.95 

5.68     
2.94     
2.33     
5.64     
7.44     
4.16     
4.96 
3.43     
7.82     
6.86 

Mean 4.29 4.44 2.15  5.79 5.94 3.65  

 
Insects storage (Rhizopertha dominica):  
  For evaluate susceptibility of rice varieties to insect infestation in 
storage, Rhizopertha dominica were released on tested varieties. The results 
in (Table 12) showed that significant differences among the mean numbers of 
adult emergence of Rhizopertha dominica. The number of adult emergence 
ranged from 1.08 insect (Sakha101) to 8.25 insect (GZ9577-4-1-1) (low 
susceptibility varieties to insect infestation). Also, the number of adult 
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emergence ranged from 13.08 insect with Giza182 to 17.58 insect with 
Giza177 as  moderate susceptibility varieties to insect infestation). Also, the 
number of adult emergence ranged from 21.08 insect with Egyptian Yasmin 
to 22.58 insect with GZ 9057-6-1-3-2 as (high susceptibility varieties to insect 
infestation). There is no effect of cultivation time on susceptibility, except 
(Giza177) at (May 1

st
 ), number of adult emergence was increased to 28.75, 

30.25 insect, (GZ 9057-6-1-3-2) and (Egyptian Yasmin) at (May 15
th
) was 

increased to 34.75, 36.25 insect at 2011,2012 season, respectively.  
 
Table 12. Mean numbers of adult emergence of Rhizopertha dominica in 

2011 and 2012 seasons at differences sowing dates. 

Genotypes 
 

Mean numbers of adult emergence 

2011 season 2012 season 

May 1
st
 

May 
15

th
 

May 
30

th
 

M May 1
st
 

May 
15

th
 

May 
30

th
 

M 

Giza 177 
Giza 178 
Sakha 101 
Giza 182 
GZ 9057-6-1-3-2 
GZ 9577-4-1-1 
GZ 9523-2-1-1-1 
GZ 9461-4-2-3-1 
Egyptian Yasmin 
SK2034 H1 

28.75     
5.75     
1.75     
5.75    

17.75    
10.75 
16.75     
5.75    

19.75    
16.75 

5.75     
3.75     
0.75    

23.75    
34.75     
6.75 

25.75     
9.75    

34.75    
15.75 

13.75     
1.75     
0.75     
9.75    

10.75     
2.75 
0.75     
1.75     
8.75    

11.75 

16.08     
3.75     
1.08    

13.08    
21.08     
6.75    

14.42 
5.75    

21.08    
14.75 

30.25     
7.25     
3.25     
7.25    

19.25    
12.25 
18.25     
7.25    

21.25    
18.25 

7.25     
5.25     
2.25    

25.25    
36.25     
8.25 

27.25    
11.25    
36.25    
17.25 

15.25     
3.25     
2.25    

11.25    
12.25     
4.25 
2.25     
3.25    

10.25    
13.25 

17.58     
5.25     
2.58    

14.58    
22.58     
8.25    

15.92 
7.25    

22.58    
16.25 

Mean 12.95 16.15 6.25 11.78 14.45 17.65 7.75 13.28 

 
Genetic parameters for yield character: 
  Estimates of genotype variance, phenotypic and genotypic coefficient 
of variability percentages, heritability and genetic advance percentage for 
grain yield (t/ha) character in two years (2011 and 2012) are presented in 
Table (13). The ten rice genotypes showed a wide range of mean 
performance under different seasons. Mean squares for all traits of all 
genotypes were highly significant in different years.  Thus, the selection for all 
traits among these cultivars would be effective to improve traits of all 
genotypes. Similar results were obtained by Han et al., (1995), Tang (1995), 
Veillet et al., (1996), Hammoud et al (2012) and El-Malky et al., (2013). The 
phenotypic coefficient of variability (PCV%) was higher than genotypic 
coefficient variability (GCV%) in different years in all genotypes, indicating 
that the most portion of PCV% was more contributed by environmental 
conditions and cultural practices. Relatively, high genetic coefficient of 
variability was found to be higher for grain yield (t/ha), and gave 15.82 in 
season 2011and 16.77 in season 2012, respectively indicating that this traits 
might be more genotypically predominant, and it would be possible to achieve 
further improvement in both traits. The genetic coefficient of variability refers 
to the additive and non additive genetic variance played an important role in 
inheritance of these traits. These results are in agreement with those of Han 
et al., (1995), Tang (1995), Veillet et al., (1996), Hammoud et al (2012) and 
El-Malky et al., (2013).   
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  Heritability and genetic advance under selection were computed and 
the obtained results are illustrated in Table (13). High estimates of heritability 
were found in this characters under investigation in different two years, which 
ascertains the presence of both additive and non additive genetic variance in 
the inheritance of most traits except panicle weight which ranged from 
87.73% to 91.17%. These traits were stable under different condition and 
culture practices. Therefore, it could be concluded that its selection 
procedures are successful in improving the most traits under examination. 
Some results were previously obtained Han et al., (1995), Tang (1995), 
Veillet et al., (1996), Hammoud et al., (2012) and El-Malky et al., (2013).  
  Genetic advance under selection which presented in (Table 13) 
showed the possible gain from selection when the most desirable 5% of the 
plants are selected. Relatively, moderate genetic gains were obtained for 
grain yield (t/ha), which gave more than 20%. Low genetic advance were 
found in remaining characters less than 10% under different years. Johnson 
et al (1955) revealed that heritability estimates along with genetic gain upon 
selection were more valuable than the former alone in predicting the effect of 
selection. On the other hand, Dixit et al. (1970) pointed out that high 
heritability is not always associated with high genetic gain, but in order to 
make effective selection, high heritability should be associated with high 
genetic gain. In this investigation, high genetic gain was found to be 
associated with high heritability estimates for gain. Consequently, selection 
for these traits should be effective and satisfactory for successful breeding 
purposes. Moderate estimates of both heritability and genetic advance were 
obtained for plant height and grain yield (t/ha). Therefore, selection for these 
traits in these two characters will be effective, but probably of less success 
than in the former characters. Low genetic gain was associated with low 
heritability values for the rest of the characters studied. Hence, selection for 
these traits would be of less effectiveness. Similar results were obtained by 
Han et al., (1995), Tang (1995), Veillet et al., (1996), Hammoud et al., (2012) 
and El-Malky et al.,(2013). 
 
Table 13:Estimates of phenotypic (PCV) and genotypic coefficient of 

variability (GCV), heritability (H. bs) and expected genetic 
advance (Δg%) for grain yield (t/ha) traits in 10 genotypes of 
rice. 

Genetic parameters grain yield (t/ha) 

2011 2012 

Mean 7.558 7.426 

Variance 8.79** 9.45** 

M.S. Error 0.19 0.15 

GV 1.43 1.55 

PV 1.63 1.70 

GCV% 15.82 16.77 

PCV% 16.89 17.56 

H. bs  87.73 91.18 

Δg 2.31 2.45 

Δg% 30.53 32.99 
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 Clustering of the varieties based on agronomic characters:  
  The characters used for this purpose in the present study were the 
same morphological agronomical quantitative characters. Normality was 
checked for all traits, which indicated that all traits had good approximations 
of normal distributions (Fahmi et al 2005 and El-Malky et al 2013). Clustering 
varieties, based on similarity of quantitative characters, produced two large 
groups (Fig.2).  The first one included five rice genotypes Giza 178, Giza 182, 
GZ 9523-2-1-1-1, Egyptian Yasmin and SK2034 H1. These genotypes were 
Indica and Indica-Japonica types except Gz 9523-2-1-1-1 genotype and also 
simlar in filled grains character. While, the second group included  Giza 177, 
Sakha 101, GZ 9057-6-1-3-2, GZ 9577-4-1-1 and GZ 9461-4-2-3-1 
genotypes were Japonica types and similar in duration and grain yield 
characters. 

 
Fig. 2: Cluster diagram for ten rice cultivars classified by 11 

morphological quantitative characters. 
 

CONCLUSION 
 

  It could be concluded that there is a significant effect of sowing dates 
on the yield, yield components and days taken to complete maturity of grain 
rice genotypes. Sowing on first May maximized yield of rice genotypes. All 
the rice genotypes under studies were found to be photoperiod sensitive. For 
white head %, the japonica genotypes were more resistant to stem borer this 
du to that Japonica type has more silica content than Indica type as well as, 
the high level of silica seemed to interface with feeding and boring of the rice 
stem borer larvae and could cause defacing of the mandibles.  
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  قبللبلسلل رلا   ل الإصلل ببلب جلل  الالوبلل  للصللت ةلالصوصلل  للالسللك الاللل  ا  
لتوةلص اعي ل  اعبلصختكتبلبعضلالت اكي لال  ا يبلفىلا   لل س سبلالصخ ن

ل2هش ملصصطتىلالظنل ل1صوص لصوص لالص لك 
لص ك لالبو ثلال  اعيبل–الصو صي لالوقكيبللصعه لبو ثلل–ص ك لالبو ثل الت  ي لف لا   لل-1
لص ك لالبو ثلال  اعيبل–لصعه لبو ثل ق يبلالنب ت ةلل–قسملبو ثلآف ةلالص ا لالصخ  نبلل-2
 

 –سواي  –الأرز ومعهد بحووث واييوة الابيتويت  فى تدريبالبحوث والأجريت هذه الدراسة في مركز   
دراسووة السوواوو الوووراري لعخوور  تراكيووب ذه الدراسووة تهووده هووو 1111و  1111 نموسووميالكفوور الخوويل اوو   

دراسوة تويرير مواعيود وموييو   01موييو   12ماتافة من الأرز تحت ر ث مواعيد زراعوة    أو  موييو   ورارية 
ريابووة الحبوووب  الماوويزن  وحخووراتالإووويبة بيلريابوويت والزراعووة عاووى المحوووو  ووووفيت وجووود  الحبوووب 

و  111و جيوووز   111و جيوووز   111راريوووة مووون الأرز هوووي الوووواه جيوووز  . وكياوووت التراكيوووب الو الوووو ر 
ه ييسووومين الموووور  والووووا 1-3-2-4-9461و   1-1-1-2-9523و  1-1-4-9577و 9057-6-1-3-2

 :ياياتيئج فيمي و يمكن تاايص أهم ال .وهجين مور  واحد
ب بياموي الوواه الحبو محوو واحد كياي أعاى الأوايه في وفة  مور وهجين  111ز  أن الواه جي -1

 ييسمين المور  كين اا  الأوايه محوولا.
الزراعة في الأو  من موييو  عادوفة محوو  الحبوب لك  التراكيب الورارية كين عيليي  أخيرت الاتيئج أن -1

 من مييو ااافيض في المحوو . 01بيامي سج  ميعيد الزراعة في 
 1-3-2-4-9461و   1-1-1-2-9523و  111وسواي  111التراكيوب الوراريوة جيوز   أظهرت الاتيئج أن -0

كاسبة مئوية عاى التووالي.  كموي وجود امسوة  0..1و  1.33و  1.11باسب  لريابيت السيق مقيومة أظهرت
و هجين موور  واحود  1-1-4-9577و -9057 2-3-1-6و 111و جيز   111طرز ورارية هي جيز  

اى التوالي. في حين سوج  الييسومين ع % 2.03و  0.11و  1.11و  1.11كياوا متوسطي المقيومة باسب 
 %. 3.01المور  إويبة متوسطة باسبة 

  ريابوة الحبووب الوو ر  حخور  الماويزن أن عدد الحخرات الكيماة الايتجة من الإويبة بالاتيئج  أوضحت  -1
وهووذه ااوو   1-1-4-9577حخوور  مووا الووواه  1.12إلووى    111مووا الووواه سوواي  1.11موون  تتراوحوو

موا الوواه  10.11مون  تكين عدد الحخورات الكيماوة الايتجوة مون الإوويبة تراوحو التراكيب إويبة. أيضي
وهذه تمر  أوايه متوسطة الإويبة. كمي أوضوحت  111حخر  ما الواه جيز   11.11إلى  111جيز  

ييسوومين مووا الووواه  11.11ووويبة تراوحووت موون الاتوويئج أيضووي أن أعووداد الحخوورات الكيماووة الايتجووة موون الإ
وهذه تعتبر أعاى الأووايه حسيسوية لاوويبة  2-3-1-6-9057حخر  ما الواه  11.21المور  إلى 

 بيلحخر .
هاويو توويرير معاوو  لمواعيوود الزراعوة بيلاسووبة لووفة الأرز الأبوويض حيوث كياووت الاسووبة  أظهورت الاتوويئج أن -2

وكياوت أعاوى الطورز تحوت الدراسوة هوي المئوية لهذه الووفة عيليوة فوى الميعويد الأو  يايهوي الميعويد الروياي   
والوواه  1-1-4-9577ااو  الطورز السو لة  كياوتبياموي  1-1-1-2-9523والس لة  111الواه جيز  

 .111جيز  
جر  الورارية إلى مجموعتين كبيرتين وخمات المجموعة الأولوى خفى تحاي  الااقسمت هذه الطرز الورارية   -3

ييسوومين المووور  و هجووين و 1-1-1-2-9523السوو لة  و و 111و جيووز   111امسووة طوورز هووي جيووز  
وهووى موون  1-1-1-2-9523ييبووياي ميعوودا السوو لة  –مووور  واحوود وهووذه الطوورز جميعهووي هاوود  وهاوود  

و والسو لة  111و سواي  111الطراز الييبياي. بياموي خومات المجموعوة الريايوة الطورز الييبيايوة وهوى جيوز  
ويرجا هذا إلى تسيويهم فوى طوو  فتور   الاموو   1-3-2-4-9461و  1-1-4-9577و  9057-6-1-3-2

 ووفة محوو  الحبوب.
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