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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
Y+ and Y:\Y seasons. The objectives of this investigation is amid to study the
genetic behavior of ten rice genotypes under three sowing dates (May‘™, May yoth
and May*“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; Giza VY, Giza VA, Sakha ) ), Giza YAY, GZ 4+0oV-1-)-Y-Y GZ 9°oVV-
€)-), GZ A0YY-Y) V) GZ €T -E-YYY Egyptian Yasmin, and SKY:Y¢ H), Giza VA
cultivar produced maximum grain yield and it remained statistically at par with SKY:Y¢
genotype. Egyptian Yasmin gave minimum grain yield. Grain yield averaged across all
the genotypes seems to be maximum at sowing date of ** May. However, the lowest
yield was recorded in sowing date of y.m 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 VY and
GZ 40YY-Y-)-)-); the lowest percentages were observed for GZ 4°eVV-¢-)-) and Giza
YYA. For Stem borer (Chilo agamemnon Bles.), Giza VA, Sakha)+), GZ doVvvy-£-1-)
and GZ A4¢1)-£-Y-Y-) were resistant (R) with Y, «,AY Y,27 and Y, WH%,
respectively. While, five genotypes (Giza'VVy, GizalAY, GZ 4.0V, GZ 4eVYV-£-)-) and
SKY.Y¢ H)) were moderately resistant (MR) with £,YA, £,%¢ ©,3¢ Y,¢7 gnd o,
WH%, respectively. On the other hand, one genotype (Egyptian Yasmin) was
moderately susceptible (MS) with 1,YY WH%. The number of adult emergence of
Rhizopertha dominica ranged from Y, A insects (Sakha)+ V) to A,Ye insects (GZ3oVV-
£€-)-Y) (low susceptibility varieties to insect infestation). Also, the number of adult
emergence ranged from VY,:A insects (Giza‘AY) to YV,°A insects (Giza'YV) for
moderate susceptibility varieties to insect infestation. Also, the number of adult
emergence ranged from Y), A insects (Egyptian Yasmin) to YY,°A insects (GZ
4+0V-1-)-Y-Y) 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
VYA, Giza YAY, GZ 4eYY-Y-)-)-) | Egyptian Yasmin and SKY:Y¢ H). These genotypes
were Indica and Indica-Japonica types except Gz 4°YY-Y-)-)-) was Japonica type.
While, the second group included Giza VY, Sakha ):), GZ 4:0V-1-)-Y.Y GZ doVV-¢-
V- and GZ 4¢1)-£-Y-Y-) | 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.)



El-Malky, M.M. and H.M. EI-Zun

INTRODUCTION

Rice (Oryza sativa L.) is the main food for about Y billion people of
the world and is the most common staple food of many countries, however
4.7 of the world's rice is produced and consumed in Asia, (Wassmann et al.,
Y++4). In Egypt, rice is an important cash crop after cotton and average yield
of rice is Y+,¢ t/ha (RRTC Y-::1). The potentiality of the varieties expressed
differently due to planting in different dates (Ganajaxi et al. Y+ +Y and Metwally
et al. Y+ )Y). Also, optimum planting time is a major factor in rice cultivation
and indirectly determines soil temperature and weather conditions
(Ashrafuzzaman et al. Y+ +%). 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,
Y++.o; and Bruns and Abbas, Y- +1). Yoshida, (Y2A)) 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,. Y:+V). 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., Y+ Y¥).

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, Y++1 and Zheng et al, Y-:A). 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. Y+ Y and Krell et al. Y:+°). Synthetic
insecticides have been used since the Yico. to control stored-products
insects (Subramanyan and Hagstrum Y449). Pesticide residues in human and
animal food, and environment is common, therefore alternative methods are
needed to control stored-products insects. Since Y4)), about )¢+ 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., Y+ +¢£). 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, Y4eVY; Campbell and Sinha, Y4Vv1).

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 (Y34)),
Dinghuhn and Asch (Y444), Bahrman et al., (444) and El-Malky (Y:+¢). 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. ¥) to evaluate the effect of different sowing dates on the
infection by stem borer.¢) 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 ). These entries
were inbreed lines except SKY:Y¢ the out breeding as hybrid variety and
namely as Egypt|an hybrid one. Three dates of sowing, i.e. May'*, May yoit
and May“~ were used in Y+V) and Y)Y seasons. At each sowing date,
each entry were grown in V- m' 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; Y:W-Y:)Y. 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 EI-Sheikh.

Table Y : Tested rice entries with parentage, origin and type.

N-. Entries Parentage Origin Type
A . Giza'V) / Yomiji Egypt Japonica
yvY
Giza No.)//PiNo. ¢
Y Giza VA Giza've / Milyang¢4 Egypt Indica} -
Japonica
v Sakha ) Giza'v1/ MilangVY4 Egypt Japonica
¢ Giza AY Giza'A) /IRVf\EW-\W-*iV- Egypt Indica
Y-Y/IGiza\ M
° GZ 4oV oy Gz\YA [ Gzivat Egypt Japonica
Y(Giza) V)
1 GZ qoVv-¢-)-) Gz14)+ /Yunlong'4) Egypt Japonica
v GZ 20YY-Y-)-1-) Gz1eYY [/ Zhang Jia) Y4 Egypt Japonica
A GZ 1€1)-£-Y-Y2) DoeyY Beyo / Gz1Y41 Egypt Japonica
4 Egyptian Yasmin (JasminAe) [RA£Y-TY IRRI Indica
Ve SKY-T¢ HY IR147Ye A/ Giza'VA R Egypt Indica} -
Japonica

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 ) m"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 ).+ plants
according to the standard evaluation system of Rice Research and Training
Center (RRTC), Sakha, Egypt. Resistance (R) = + -/, Moderately resistance
(MR) = ¥-1Z, Moderately susceptible (MS) = -4/, Susceptible (S) = 3-\V/
and highly susceptible (HS) = Y% (Anonymous Y+ «2).

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 (Y441).

Lesser grain borer, Rhizopertha dominica (F.) (Fam. Bostrichidae):

About ¥+« adults were added to a mixture of Y+ gm wheat kernels
and )+ gm wheat flour in a small jar and covered with muslin. Jars were
maintained under conditions of ¢ + Y°C and Y+ £ Y 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 Y+ g-grain samples were
placed in small plastic jars (* x '+ cm diameter). Twenty of newly emerging
Rhizopertha dominica adults (+-Y¢ hours old) were released in each jar and
allowed to lay eggs. The jars were kept in the laboratory at constant
conditions (¥« + Y°C, ¥+ + o/ r.h.). After Y+ days, the parents were removed.
After emergence (YY-Ye 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 ()3A¢).
Treatment means were compared by Duncan’s Multiple Range Test (Duncan,
Y4e0), 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 Y,) (NTSYSpc; Rolhf, Y+ +). 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 Y). The longest duration mean (YA and )°1 days) was noted
for Egyptian Yasmin ()1 days) followed by Sakha Y+ which was followed by
SKY:¥¢, 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 (Y::Y) who found that the growth
duration exhibited an increasing trend of early planted crop and decreasing
trend of late planted crop.

Table Y. Duration (days) of different rice genotypes as affected by
sowing dates in YY) and Y:\Y seasons.

Sowing dates (S)
Genotypes Y+\V\ season Y+ VY season
© AR AN AR AR A
Giza VY \Yo YYY V1o [ AYa,v | aYe YYY BN 1YY
Giza \YA yyo yYY yY4 YFY, . \yo yYY yYY 1YY
Sakha )+ \F3 VYA Yo | YTA,. \F3 VYA YYa YYa
Giza YAY yYY \Y¢ 1YY VY e, YYY VY¢ A yYY
GZ q:0V-1-)-reY yYY \Y. VWY Y, yYY 'Y VY 'Y
GZ q0ovy-¢-)-) YYY yYY 'Y YYYLY | VYY yYY 114 yYY
GZ 40YY-Y-1-)-) YY 'Y MY ALY | v 'Y AR 'Y
GZ 461 -6-Y-Y-) yYo 1YY WA YT | Ye 1YY VYo 'Y
Egyptian Yasmin Yoy Yot yod Yo, Yoy Yoo AR Y Yot
SKY«Y¢ HY 1Y yYY VY VYT, 1Y yYY 1Y4 yYY
Mean 1YY K VYL 1YY VYA \Yo
L.S.D..... Sowing S Genotypes G SxG
AR R A \, ¢ Y,A
Yory \,A Vv YA

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 yoit May, whereas, the minimum
number of panicles hill" was recorded in sowing date on .o May irrespective
of various genotypes (Table ¥). When results were averaged across dates for
the comparison of various genotypes, it was noted that genotype SKY:Y¢
hybrid produced maximum tillers (Y¥,') and YY¥,:+) in the two seasons
respectively, which was followed by Giza YYA and GZ 4eYY-Y-V-)-). However,
minimum panicles numbers (1,++ and Y1,A%) were produced by Egyptian
Yasmin in the two seasons, respectively. The interaction between various
genotypes and sowing dates indicated that SKY:Y¢ hybrid gave maximum
number of fertile tillers hill" when sown on o™ May against minimum number
of fertile tiller shown by GZ 4£¢%1)-¢-Y-Y-) in y.0 May sowing date. These
results are in consonance with the findings of Pandey et al. (Y++)) and Safdar
et al. (Y++A). 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 (YY) indicated that significantly higher effective tiller
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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 ¢) that
number of filled grains per panicle of different rice genotypes was affected
significantly when assessed through the interaction of genotypes and sowing
dates. SKY:Y¢ genotype showed maximum number of filled grains per
panicle (Y:1 and Y++) an Yo" May and '* 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 4¢1)-¢-Y-Y-) genotype (Y,Y and VYA,Y) when
sownon Y™ May in the two seasons, respectively.

Table Y.Number of panicles per hill of different rice genotypes as
affected by sowing dates in YY) and Y+ Y seasons.

Sowing dates (S)

Genotypes Y+«\) season Y«\Y season
© IR
Giza VY ALY | Y | VT, YA Y 14,1 14,1 YA, 14,9
Giza VA Yo, YEY | YA | Y, YA, YT [ YAy | oYy
Sakha )+ 'Y, 14,1 YEY | VY,Y YA 14,¥ | Ye,n YV, A
Giza YAY YA, ', YA WLY | VALY | WL | Yo | Y
GZ 4+0V-1-)-yeY YA 14,¥ | YA, YA 14, YA, 14,1 YA, A
GZ q0VYV-£-)2) 14, VAT | Y 14,4 | YY1 Y4,Y | YT | Y)Y,
GZ 20YY-Yoy-yo) YA | YT ] Y, Yoo ', ALY | YA YV, A
GZ 1£1)-£-Y-F0) VY, YA, . ', 'Y, Yo,e Yo, yo,1 YA, 0
Egyptian Yasmin YV, \VY,Y AR AR \VY,Y VV,Y Y, YTLA
SKY Yt HY YY,. Y1, Yo r | oYy, YY,Y O Y, 14,7 | Yy,
Mean YAY | Y WY | OYAA | YL [ YA,y | A 14, ¢

L.S.D..... Sowing S Genotypes G SxG

Yoy AR \,v A

Yory N.S V¢ Y.t

Means of genotypes across three sowing dates showed that
genotype SKY-:Y¢ produced maximum number of filled grains per panicle
(YAY,¢ and YVY&,A) in the two seasons, respectively, which was significantly
different from all other genotypes. However minimum number of filled grains
per panicle (4¢,Y and )+ A, €) were recorded in rice genotype GZ 4eYV-¢-)-) in
the two seasons, respectively. In the same way, average number of filled
grains per panicle across ) rice genotypes indicated that rice sowed on *
May produced maximum number of filled grains per panicle of Y°),Y and
YeY,) in the two seasons respectively, which remained statistically at par with
that sowed in Yo" May. Nazir (Y4%¢) reported that earlier transplanting in rice
causes lower number of grains panicle" 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 (Y::¢) and
Dawadi and Chaudhary (Y+)Y) 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 ¢. Number of filled grains per panicle of different rice genotypes
as affected by sowing dates in Y+YYand Y«\Y seasons.

Genotypes Sowing dates (S)
@) Y+«\\ season Y+«\Y season
May \* [May Ye"[May *-"[ M May \* [May Ye"[May *-"[ M
Giza \VV Véo,v VYA, Y VY.,Y VYA, Yéiov YT,V VY, V¥,
Giza VA A [RERY VEY, yoq,Y VAT, VAT,Y Yeo,. WY,
Sakha ) yox,¥ Ve, VVAY 1YE,4 vov,y AT, Y YYLY 1Y,
Giza YAY \YE, You,¥ Ty YYY,Y Vo, Vv, Y [ERRY Ve,
GZ 4+ 0V-1-)-¥-Y \TAY \YY,Y a9, 1Y, V1LY Vye,¥ Vegy 1Y,
GZ 40VY-£-1-) VVEY 4.,y va, ¥ 4,V RARY VoY, 4,V VoAt
GZ 2eYY-Y-)- ) VLY VYA, Yo,y yov,v V1E,Y \ve,v VY,V Vot,4
GZ 4£1)-£-Y-¥0) VEY, Y, AAY V.0,4 RARY ITLY YA,Y VoA
Egyptian Yasmin AR IR AREINY yov,y Yov,q Yo,V Vay,. AR Ylo,¢
SKY Yt HY ERWY% Yo, EEAY YAY, ¢ Yo S RY VLY YYELA
Mean Yoy,Y Ve, VAT, A YYo,¥ Vor,) VEY,Y YYLY Ve X
L.S.D..... Sowing S Genotypes G SxG
ARR R V\eoo VY,V Yy,v
Yory 1Y 19,4 Yy, A

Results presented in Table © 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 Y-,%Y and Yo,¢¢ in the two seasons
respectively, in contrast to GZ 3evY-¢-1-) which produced minimum values at
°,MY and 1,¢¢ in the two seasons respectively. Similarly, means of
transplanting dates across genotypes expressed that maximum values for
unfilled grains per panicle (Y).°A g) were noted for genotypes sowed on *
May while genotypes transplanted on y.0 May. Interaction between various
genotypes and sowing dates, as depicted in Table ¢, also remained
significant when examined through statistics. Egyptian Yasmin produced
maximum values of unfilled grains per panicle (*),1Y) in Y* May sowing date
in the first season and (YA, +) in yoih May in the second season, in contrast
with GZ 4.0v-1-)-Y-Y which gave minimum unfilled grains per panicle valued
at),ivand &Y inv." May in the two seasons, respectively.

Table ¢. Number unfilled grains per panicle of different rice genotypes
as affected by sowing dates in Y+YYand Y«\Y seasons.

Sowing dates (S)
Genotypes TR Y
©) V) season VY season
May *' [May Y™ [May ¥:™ M May *' [May V¢ [May ¥:™ M
iza \YV 1,1
Giza ‘i 7Y, [T C VRSV PR PN LRI
Giza ‘YA Y, q,. Y,
kha )+ ", "t o, Vv R AR (2R NN
S? a ’ Y, ’ Yo, VAL Yo, ¥ ’ ’ 9,y
Giza YAY Y4,y VLY Y ur
Q7 4. 0Y-1-1.¥_¥ N UARA PO VLA Yy, e L, Ve,
2OV T i) Pl ’t ’ ’t
qovy_£-)-) A v SR AN I R G % B
Gzﬂavr_r_v_v ) H’.V Yoo v " e oy T Yo
Gzﬂzn_z_v_r_v Vo, e Yo Yor lo¥ M " e
GZ A&7 T o W, oy Yo Y, YA, a Yot
Egyptian Yasmin ’ VYLY ’ 1,1 a,y Yy VYA
SKY:T¢ H) ALY
Mean YTLY VY, v, ¢ [RKY VY, ¢ [RY%
L.S.D..... Sowing S Genotypes G SxG
Yo Y,A Y,A 4,¢
Yoy Y,y o, A

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 1 that Giza
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\YA produced maximum grain yield of 4.+ £+ and 4,94 t ha” and it remained
statistically at par with SKY:Y¢ genotype with A,AY and A.AY t ha grain yield
in the two seasons, respectlvely Egyptian Yasmin gave minimum grain yield
(YA and V)Y t ha ) in the two seasons, respectively. Grain yield averaged
across all the genotypes seems to be maximum (%,+% and A, t ha ) in
sowing date on \*" May. However the lowest yield (¢,¥) and ¢,YA t ha’ ) was
recorded in sowing date on y.m May. Interaction between sowing dates and
genotypes showed that rice Giza YA gave highest paddy yield of +,A¢ and
VeVt ha in \® May sowing date in the two seasons, respectively, which is
statistically similar with that obtained by SKY:Y¢. The lowest grain yield (Y,4Y
and ¥,+) t ha-V) in the two seasons respectively were recorded by Egyptian
Yasmin when sowing on r.m May. Similar results were reported by Akram et

(Y++Y) who found higher paddy vyield in earlier transplanting dates
compared with the late transplanting. The findings of Munda et al., (Y34%),
and Safdar et al.,, (Y++A). were also in the same direction. Dawadi and
Chaudhary (Y:'Y) 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 1. Grain yield (t ha')of different rice genotypes as affected by
sowing dates in Y:YY and Y:\Y seasons.

Sowing dates (S)
Genotypes Y+ season Y.«\Y season
©) May 1| MaY | MaY v may | May | May |y
Giza VY AN v,4 oY v, va v, A Y LA
Giza VA Vo,A 1,A 1, ¢ . \.’v q,v 1,0 A4
Sakha ) +) ALY A0 °,Y v,o /\’T At £, v,
Giza YAY q,Y ALY 0,0 KO PN ’ ay| M o, A
GZ d.0oVToy vy q,A q,¢ 1,0 A ! A ’ q,Y 1,1 A,0
GZ doVYv-i-y.) At v, Y 0,y 1,4 /\'D v, ¢,0 1Y
GZ 20Y¥-Y)- o) ALY v,0 £,A Y, A” vV, ¢ £, 1,4
GZ £V -£-Y-Y2) ALY Vo 4,y 1,0 v:i 1,4 £, 1,0
Egyptian Yasmin AN v,¢ Y,q A Ves v,Y Y, A
SKY«Y¢ HY Ve,0 q,v hRY% AA ’ q,Y hRY% AA
Mean q,) ALY oY A,4 AN o)
L.S.D..... Sowing S Genotypes G SxG
YoV oy o8 DA
Yory oy N 4% e

These differences among the sowing dates were probably related to
differences in weather conditions (air temperature Fig. )). The differences in
average air temperature were markedly pronounced among sowing dates at
early growth stage from Y to 1+ days after sowing (DAS) and at the late
growth stage from 1+ DAS to maturity. Where, air temperature tended to be
lower at the first period (up to 1+ DAS) in the first sowing date than the
others. The inverse was true in the second period (from Yo 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 Y. Mean temperature at the three sowing dates in Y+VY and Y«\Y
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 v). The lowest brown rice percentage was observed in
Giza YA while the highest percentage was produced by GZ 3:0V-1-)-Y-¥
genotype. The interaction effects of sowing date and genotype were
significant on brown rice percentage. The highest percentage belonged to GZ
4.0V-1-)-Y-Y genotype in the first sowing date with an average of AY,%+ and
AY,e+ 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 V. Brown rice % of different rice genotypes as affected by sowing
datesin Y+Y)and Y:\Y seasons.

Sowing dates (S)
Genotypes Y.\ season Y+VY season
(©) May %! ':ASX “:IE’}X M |May ' '\"'f}?! ':./Ia%/ M
Giza Vv va,xY A, € YA,A Ya,A YA, A A, va,¢ Avye
Giza VA YA, V4, VA, ¢ YA,V va,Y YA, va, . YAA
Sakha Y+ ALY va, ¢ V4,4 Ya,A Av,d YA, 4 Av,0 Ay
Giza YAY ALY AV, YA, £ AvY ALY A,Q va,. Avyg
(YA ARMM AY,4 Ae,d Ay Av,a AY,o ALt A,y ALY
GZ 20VYV-i-) ) YA,A A0 va,y v, ¢ va, ¢ Avye va,v va,y
GZ 40YY-Y-1-) ) A, ALY ALY As,t AY,0 va,v A, ALY
GZ 3£1)-£-Y¥0) Y4, A ALY AV, Y ALt At va,v AY,A A,
Egyptian Yasmin AN, Y v4a,e X ALY AY,A YAa,. A Av,0
SKY ¥t H) YANY Av,Y V4, YA,A VY,¥ ALY va,v V4,
Mean Y4, A ALY V4,0 Y4, A At Y4, A A,) A
L.S.D..... Sowing S Genotypes G SxG
YoV N.S Ve \,0¢
YN Y N.S oAE \,00

ive
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Planting date significantly affected milled rice % in the first season
only (Table A). 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 VY and
GZ 3eYY-Y-)-) -3 the lowest percentages were observed for GZ 2evVv-£-)-)
and Giza YA 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 A). Highest milled rice % were observed in
the second planting date for Giza YYY (V+,¥ and YY,% %in Y)Y and Y)Y
resp.)on the other hand, GZ deVVv-t-)-Ygenotype gave the lowest percentage
in the first planting date (1V,+ and 1Y,°’ 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 A. Milled rice % of different rice genotypes as affected by sowing
datesin Y+YYand Y:\Y seasons.

Sowing dates (S)

Genotypes Y+«)) season Y.\Y¥ season
© may v | VA | MaY e may | MaY | May oy
Giza VY T, | VY [ ALY [ Yoy [ 1,00 [ vy, te | TAe | vy
Giza VA WA | TAY Y [ TAE | TAY e | ALY | av,ee | 19 | ALY
Sakha )+ Vo re | e, [T | 19,0 | Y Ae | ALY | Ve, e | o1d,vy
Giza YAY 14,0, ARN TV, A 14,8V Ya,e0 Vi, g0 A0 14,1V
GZ 4+ova-)-y.y Yo re | A0 [ TA | 19,aY | Y Ae | va e | Yo | VY
GZ d0YV-£-)-) Woee | 4,00 [ TAY Y | TAY | Y00 | TAYe | AL | TAYY
GZ 40YY-Y-1 1) 19,40 | V¥ | 9,80 | Ve, | ve,ge | 9T | Ve, | vy
GZ 3£1)-£-Y¥0) AN | YT [T | 1a,rY | ATe | e, | v, | 19,0
Egyptian Yasmin Va,¥e A 14,0, 14,¢v V.. Ao av,40 Vo,Ye 14,1y
SKY:Y¢ H) TV, A Yao,é0 v,V TATY A, Yo 14,ve TA € TALAY
Mean 4,00 Ve, Y [RAM 149,00 |14,V |14,0) 19, ¢A

L.S.D..... Sowing S Genotypes G SxG

Yony Ve Ay )V, ¥4

Yory N.S. V00 1,40

Sowing date significantly influenced broken rice percentage in the
two seasons (Table 4). Rice plants sown on the early and late dates and
recorded higher broken rice percentage than those sown on the yoih May in
the two seasons. Rice genotypes revealed a significant difference on broken
rice percentage in the two seasons. Grains of Giza YAY and GZ %:0VY-1-)-¥-Y
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 4). Giza YAY cultivar sown on '* 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 4. Broken rice % of different rice genotypes as affected by
sowing dates in YY) and Y:\Y seasons.

Sowing dates (S)
Genotypes Y.\ season Y+VY season
©) May V' "\"ﬁX Mﬁx M |May* '\\Aﬁx Mﬁx M
Giza VY v, °o,vo 9,¢. V1A ALY 1,0 Yo,0e AV A
Giza VYA V). 0,.0 V, ¢ 1,0Y v,0. 0,00 Ayoe Y, oY
Sakha ) +) 9,1 Aro q,0. AAA 9,04 A,00 Yo,)e 4,¥A
Giza YAY YE,) Ao AN 4,40 V¢,00 9,10 AN Vo, 80
(VAT A RN A 9,7 Yo,Yo LN 9,1 Yo,en yo,Vo 9,7 Yoy
GZ doVYv-£-)-) VY, A, 0 YV, A q,Ve VY, e A,00 A g q,7¢
GZ q0Y¥-Y) -y ALY Y,A0 4,7 TL,AY ALY Y,yo 9,94 Y, ¥Y
GZ 9671)-6-Y-¥0) AN Y,ho Y o,A VYA V,0. i,\0 1Y, 6 Y, 1A
Egyptian Yasmin ¥,0. Y,.0 0,4+ 0,8A ¥,4. Y,00 1,00 0,4A
SKY.«Y¢ H)Y o,Y. 4,0 0,0 T1,0A o, 4,00 Y Y, oA
Mean A, Yo AL ANVY A, Vo V,Ye A VY A YA
L.S.D..... Sowing S Genotypes G SxG
Yoy SRR Y NRA
Yoy Y o1 s )

Sowing dates significantly influenced chalky and green grain
percentage in the two seasons. Rice plants sown on yoit 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 AY, Sakha
Y+) and SKY:Y¢ H)cultivar 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 V+). GZ 4¢1)-£-Y.v-) genotype sown on '* May recorded
highest chalky and green grain in the two seasons.

Table Y. Chalky and green grain % of different rice genotypes as
affected by sowing dates in YY) and Y+ )Y seasons.

Sowing dates (S)
Genotypes Y.V season Y.\Yseason
(G) ST th th ST th th
May V> |May ‘¢ |May ¥ M May V> |May ‘¢ |May ¥ M
Giza VY Y0 ),00 ),Yo ),YY \, T Y,A0 ),70 VT
Giza VA Y, 6. V00 ),10 Y, 60 V, )60 ),40 ),y
Sakha ) +) VA ),40 ),40 1,4, Y, Y,Yo Y,Yo Y,Y
Giza YAY Y, ),40 Y,A0 ),4v Y, Y,Yo Y,\e Y,
GZ 4+ 0V-1-)-¥-Y V), Ve Y0 Y,VY VA ),40 Y,vo Y,
GZ q0VV-£-)-) A ),40 Ve V,ev Ve Y,Yo ),40 y,VY
GZ 30YY-Y-)-)) AN ),Yo Y, 00 Voo AL ),10 ),vo V,YY
GZ 2£1V-£-Y-70) \AR ), 80 V00 1,0 Y, 6 ),vo ),¢0 Y,AY
Egyptian Yasmin V,0. V,e0 v,90 VY \,Ve VYo V,Yo V,eY
SKY ¢ H) VA Y,ve ),00 V,4. Y, Y,1e V,A0 YY
Mean Y, A V,¢ Y,0Y VA ),4¢ VLAY
L.S.D..... Sowing S Genotypes G SxG
YNy ] v e
Yoy e e A

Evaluation of rice varieties to insects test:
Stem borer (Chilo agamemnon Bles.)

For white head % (stem borer, Chilo agamemnon Bles.) in season
Y+V), results presented in Table ‘) revealed that genotypes (Giza VA,
Sakha'+), GZ doVv-£-)-) and GZ 1£1)-£-Y-Y-)) were resistant (R) with V,¢¢£,

vy
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+AY Y, and ), 4Y WH%, respectively. These genotypes were belonged to
true Japonica types except Giza VA cultivar that was Indica-Japonica. While,
five genotypes (Giza'VV, Giza'AY, GZ 4+2oY, GZ 2°eVV-£-)-) and SKY:Y¢ H)Y)
were moderately resistant (MR) with £,YA, £,7¢ 0,4¢ ¥,£7 and ©,¥1 WH%,
respectively. On the other hand, one genotype (Egyptian Yasmin) was
moderately susceptible (MS) with 1,¥Y WH%. these genotypes including one
Indica type (Giza)AY), two Indica-Japonica (GZ 4+°oV-1-)-Y-Y and SKY:¥¢ H)Y)
and two true Japonica types (Giza'YY and GZ 3eYY¥-Y-)-) 1), It was found that
the japonica types were more resistant to stem borer. This was previously
conformed by Pathak (Y37Y), Tantawi (Y%A°) and Bleih et al (Y%%)) 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 (Y47V) 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 Y)Y season, the rice stem borer infestation was the
highest with genotypes GZ 4eVvVv-i-)-) and GZ 3£1)-£-Y-Y-Ycomparing with
the data in Y+ 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 (Y+'Y) and EI-Malky et al (Y+\Y).

Table ‘). White head % of different rice genotypes as affected by
sowing datesin Y+YYand Y:\Y seasons.

Sowing dates (S)

Genotypes Y+«\) season Y+«\Y season
© NN R m N YR
Giza VY VLAY [y oYY SN | AY | ¥ | oY | onA
Giza ‘YA VA Y,00 Voo | V,EE | Y. | Y, | Yoy | oY,a¢
Sakha )+ GAA | Yo | Yo | G AY | Y, EA | Y,Ye | Y,Ye | Y,YY
Giza YAY 97 | LA | Yte | g | YET | ALY | oNe | o,
GZ d+0VY-T-)-Foy EAN | YT ] YLEY | 0,48 | LYA [ YY)V | YA | Ve
GZ d0VY-£-)-) 60 | Y,YY | VY | YT | o, aA | LAY | oYY | g,
GZ 40YY-Y-1-)-) SYT | o, ¥A | wve | vLet | oo,v1 | LAA | Y,Ye | £,4%
GZ A£1)-6-Y-Y-) VYA Y, Y,ee 1,47 | YLYA | f00 | Y00 | WY
Egyptian Yasmin A ALYV Y,14 T1,YY A0 a,vy 0,14 Y,AY
SKY+¥¢ HY Moo | g,y | Yoee | o, ¥ | Ve,v0 | o0v | £,40 | T,AR

Mean £,Y4 ¢ 8¢ Y,\o o,v4 0,9¢ Y,70e

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 YY) showed that significant differences among the mean numbers of
adult emergence of Rhizopertha dominica. The number of adult emergence
ranged from Y,+A insect (Sakha):)) to A,Ye insect (GZA3evYV-£-1-1) (low
susceptibility varieties to insect infestation). Also, the number of adult

AYA
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emergence ranged from YY,«A insect with Giza'AY to YV,°A insect with
Giza'YY as moderate susceptibility varieties to insect infestation). Also, the
number of adult emergence ranged from Y),:A insect with Egyptian Yasmin
to YY,°A insect with GZ 4.oY-1-)-¥-Y as (high susceptibility varieties to insect
infestation). There is no effect of cultivation time on susceptibility, except
(Giza)YV) at (May ™), number of adult emergence was increased to YA,Yo,
Y.,Ye insect, (GZ 4:0V-1-)-v-Y) and (Egyptian Yasmin) at (May W°th) was
increased to Y¢,vYo, Y1,Ye insect at Y+ Y)Y+ 1Y season, respectively.

Table VY. Mean numbers of adult emergence of Rhizopertha dominica in
Y+YYand Y:VY seasons at differences sowing dates.

Mean numbers of adult emergence
Genotypes Y+«)) season Y.«\Y season
May V' “"'3?! ':."%X M [May \* '\‘ASX ':."%X M
Giza VY YA,Vo o,vo YY,ve [ YT, eA | Y, Ye v,Yo Yo,Yo [ VV,0A
Giza VA o,ve Y,ve \,Ye Y,ve v,Ye o,Yo v,Yo o,Yo
Sakha ) ) ),Yo Yo Yo V0 A Y,Yo Y,Yo Y,Yo Y,0A
Giza YAY o,ve YY,ve q,ve V¥, A v,Yo Yo,Yo | Vy,Yo | YV¢,0A
(VAT A RN A YV,Yo | ¥E,Ve | Yu,ve | YN, WA | Y4,Ye | YILYe | YY,Ye | YY,0A
GZ qoVV-£-1-) Yo,Yo 1,ve Y,vo 1,vo \Y,Yo A, Yo £,Yo A,Yo
GZ q0Y¥-Y) -y y1ye | Yo,ve Yo VE,6Y | YA,Yo | YV,Yo Y,Yo Yyo,qY
GZ 4¢7)-£-Y-¥2) o,Yo q,ve \,Ve o,Vo v,Yo Vy,Yo Y,Yo Y,Yo
Egyptian Yasmin V4,Ye Yé,ve A,Ye AR Yy, Yo ¥1,Ye V.,Yo YY,0A
SKY Yt H) YL,Ye | Ye,ve | Yy,ve | Ye,ve | YA Yo | YV,Yeo | Y¥,Yo | V1Yo
Mean YY,90 [ V1,00 1,v0 YVI,VA | Ye,ge [ av,Te v,ve VY, YA

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 (Y+)) and YY) are presented in
Table (¥). 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., (Y4%¢), Tang ()4%°),
Veillet et al., (Y447), Hammoud et al (Y:'Y) and EI-Malky et al., (Y:Y¥). 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 )2,AY in
season Y:YYand Y1,YY in season Y)Y, 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
etal., (Y449), Tang (Y44¢9), Veillet et al., (Y 447), Hammoud et al (Y+'Y) and EI-
Malky et al., (Y+Y).
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Heritability and genetic advance under selection were computed and
the obtained results are illustrated in Table (1Y¥). 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 AY,v¥7
to 4V,'V/Z. 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., (Y44°), Tang (Y%4°), Veillet et al., (Y44%),
Hammoud et al., (Y+)Y) and El-Malky et al., (Y+Y).

Genetic advance under selection which presented in (Table ‘Y)
showed the possible gain from selection when the most desirable ¢/ of the
plants are selected. Relatively, moderate genetic gains were obtained for
grain yield (t/ha), which gave more than Y:Z. Low genetic advance were
found in remaining characters less than Y :7 under different years. Johnson et
al (Y1e9) 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. (Y4Y+) 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., (Y44¢), Tang (Y%4¢), Veillet et al., (Y441), Hammoud et al., (Y:)Y)
and El-Malky et al.,(Y+Y).

Table ‘Y:Estimates of phenotypic (PCV) and genotypic coefficient of
variability (GCV), heritability (H. bs) and expected genetic
advance (Ag%) for grain yield (t/ha) traits in Y+ genotypes of

rice.
Genetic parameters grain yield (t/ha)
(XK Yoy
Mean YV,00A V,eY1
Variance A,V axx 4, Eor*
M.S. Error )4 10
GV V,67 ),00
PV ),y Y,V
GCV% Yo,AY YT, VY
PCV% Y1,A4 VV,01
H. bs AV, VY ) NA
Ag Y, T Y,¢0
Ag% ¥.,ov rY,44

ar.
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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 Y+ +° and EI-Malky et al Y+\Y). Clustering
varieties, based on similarity of quantitative characters, produced two large
groups (Fig.Y). The first one included five rice genotypes Giza ‘YA, Giza AY,
GZ 3eYY-Y-)-)-) | Egyptian Yasmin and SKY:Y¢ H). These genotypes were
Indica and Indica-Japonica types except Gz 1eYY¥-Y-)-)-) genotype and also
simlar in filled grains character. While, the second group included Giza VYV,
Sakha Y+), GZ 4.0V-1)-Y.Y GZ 4oYV-£-)-) and GZ 4£1)-£-Y-Y-) genotypes
were Japonica types and similar in duration and grain yield characters.

Dendogram of 10 rice genotypes based on 11 quantitative characters

Gizal77,

Gz9461.4.2.3.1

Sakha101 :_
Gr9877-4-1-1

GZ9057-6-1-3-2

Gizal78

Gizals2

Gz9523-2-1-1-1

EgyptianYasmin

SKI034H1

r T T T J
18.56 3104 43.52 56.00 68.48
Coefflicient

Fig. Y: Cluster diagram for ten rice -cultivars classified by )
morphological quantitative characters.

CONCLUSION

It could be concluded that there is a significant effect of sowing dates
on the vyield, 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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