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ABSTRACT

Fifteen rice varieties and five promising lines were grown at Sakha and
Gemmeiza Farm Stations during 2006 and 2007, seasons. The effect of genotype x
environment (G x E) interactions and genotypic (GCV) and phenotypic (PCV)
- coefficients of variability, broad sense heritability, genetic advance and phenotypic
- correlation coefficients were estimated for days to 50% heading, plant height, panicle
length, no. of panicies/ plant, no. of filled grains/panicle, sterility%, 100-grairt weight,
grain yield/plant, .grain shape, huiling%, milling%, head rice%, grain elongation,
gelatinization temperature (GT.), gel consistency (GC) and amylose content. The
results indicated that the interaction of genotypes x location was highly significant for
plant height, panicle length, no. of panicles/ plant, no. of filled grains/panicle, grain
yield/plant, and significant for head rice%, and gelatinization temperature. The
interaction of variety x location x year was highly significant for alt studied characters
except gel consistency and amylose content characters. Genotypic and phenotypic
coefficient of vanation (GCV,PCV) were found to be high for no. of filled
grains/panicle, days to 50% heading, amylose content, grain elorigation- and head
rice. Broad- sense heritability estimates ranged from.moderate to high for all studied
characters. High expected genetic agdvance was associated with high heritability. High
heritability values coupled in plant height, no. of filled grains/panicie, gel consistency,
milling %, hilling % and head rice%. These results indicated that individual piant
‘selection for these characters should be effective and satisfactory for successful
breeding purpose. The genotypes, GZ 8851-9-7-1-3, Sakha, 101, GZ 8372-13-1-3-1,
-Sakha 104, Giza 176, GZ 8494-2-1-3-1, Sakha 102, Giza 178, GZ 8455-6-8-3-1 and
Sakha 103 gave the highest mean values for the yield and its component characters
under Gemmeiza Farm Station. Highly significant and positive phenctypic correlation
was found between grain yieki/plant and each of panicle.length, no. of panicle/plant,
no. of filled grains/panicle, 100-grain weight, hdlmg %. milling % and head rice at both
locations
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INTRODUCTION < -~

Rice is one of the most cereal crops affected by enwronmental
condition, therefore the genotypic x environmental (GE) interaction is very
important in breeding programs ' ‘'of rice improvement. Concermng the
confounding effects it introduces in companson among genofypes tested at

'

different locations and different yedrs, therefore the genotype x envirormental .-

(GE) interaction is & concemn to breeders as to reduce. The knowledge of the
magnitude and the nature-of GE interaction is a valile of determmmg the
number of years and locations to estimate the level of precision necessary to
measure differences among genotypes (Allard and Bradshow 1964). - '

Widehing of the genetic diversity for the Egyptian varieties is the
main target of Egyptian breeders to reach the hlghest yield potential under
different environmental conditions. Many years ago, mast of Egyptian rice
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verities were having a narrow genetic background for tall in height, late in
heading and sensitive to adverse soil. All there constraints. negatively affected
the yield (Badawi and Draz 2004). The estimates of variability in respect of
yield and its heritable components in the material with the breeder is working
are therefore, prerequisites for any breedmg program.

“- Hence, it is also necessary to spilt the phenotypic varrabmty into
heritable and non-heritable components with the help of certain genetic
parameters such as genotypic (GCV) and phenotyprc (PCV) coefficients
heritahility and genetic advance.

More than one environments is very important for breeders to make
based selection on the ranking of genotypes, therefore fifteen rice varieties
and five promising lines were grown under two locations and two years to
determine the relative magnitudes of genotypes, environmental, GE
interaction, extent of genetic variability, heritability and expected genetic
advance for yield and its related characters and some grain quality and the
assocnatlon between all possible pairs of the studied characters

MATERIALS AND METHODS

( Two experiments were carried out at the Experimental Farm of
Sakha and Germmiza Agricultural Research Stations during two successive
rice growing seasons; 2006 and 2007 to study the genotypic x environmental
(GE) interaction, genetic variability, heritability and genetic advance for yield
and its related -characters as well as grain quality characters for 20
genotypes. These genotypes are: Sakha 101, Sakha 102, Sakha 103, Sakha
104, Giza 176, Giza 177, Giza 178, IET 1444, Milyang 97, BG 35, Cica 4, RD
23, GZ 1368, Rieho, Ratna, GZ 8372-13-1-3-1, GZ 8951-9-7-1-3, GZ 8455-6-
8-3-1, GZ8479-6-2-3-1 and GZ 8484-2-1-3-1. All these genotypes were
grown in a randomized complete ‘block design with. three replication. Thirty
‘days old seedlings of each genotype were individually transplanted in 10
rows / rephcate Rews were 5 m long, 20 cm apart with 20 cm between
plants.

Data were recoded on each plant ten competitive plants / replicate
were randomly selected to record observations on yield and its attributes, viz.
days to 50% heading, plant height, panicle iength, number of panicles/plant,
number of filled grains/panicle, sterility: %, 100-grain weight and grain
yield/plant _according to standard evaluation system for rice ( IRRI, 1996).
Duplicate samples from each replicate for every genotype were used in the
grain quality test. The grain quahty traits, namely grain shape, hulling %,
milling %, head rice %, grain elongation, gel consistency, gelatinization
temperature and amylose content were estimated according to Khush et
al.,(1979) and little et al. (1968). Maczinger (1963) showed that the three-way
interactions were usually of greater importantce of various crops. Therefore
the data were analyzed as a three-way factorial as discussed by kempthorne
(1952) and Comstock and Moll (1963). -

Genbtypes (G), years (Y), and Iocatlons (L) were treated as random
effects. The G x L x Y interaction was tested by the error mean square, while
GxLandGx Y rnteractlons were tested by méan square of the G x L x Y
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. interactions. The main effect of genotype was tested as suggested by Cohran
(1951) with effective degree of freedom according to Satterthwaite (1946).
Phenotypic and genotypic coefficients of variability (PCV and GCV), broad —
sense heritability and expected. genetic advance at 5§ % selection were
-estimated by using formula suggested by Johanson et al. (1955). Phenotypic
correlation. coefficients were estlmated by the method of Dewey and Lu

- (19B8).. :

'RESULTS AND DISCUSSION

Genotype X envrronment (GE)

The mean values of yield and its related characters of 20 rice
genotypes grown in two years and two locations are presented in Table (1).
Data showed, highly significant differences among genotypes for grain yield
and associated traits, indicating that rice genotypes differed in their genetic
potential for grain yield and is comiponents. The interaction between
genotypes and locations was highly significant for plant height, panicie length,
no. of panicles/piant, no. of field grains / panicle and grain yield / plant, but
significant for sterility % and 100-grain weight. Mean squares. of genotypes x
year interaction was significant only for panicle length, 100 grain weight and
grain yield / ptant indicating that some of the studied varieties were superior
in some years than the others so, it could not be recommend which. variety
would be suitable in certain years and locations. The interaction -among
genotypes x location x year was highly significant for all yield and retated
characters as shown in Table (1). This means that the interaction between
the genotypes and years was not stable at different locations. .

Table (1): Mean squares of yield and its related characters of 20 rice

jgnowpes grown over two years and two locations.

-No. of .

Days to No. of 100- Grain
S.0.V. af | so% | Pt m" panicte| fited SRy orain | vield/
heading| 9 plantl 3 el | weight |  plant

G Genotypes | 19 [103.26°*|94.32°| 25.46" | 23,61 |108.53| 16.53" | 2.30" | 34.68
G x iocation | 19 | 563 [16.94|20.26™|19.62|25.63 | 9.54" | 0.94* | 28.54
Gxyears | 19 | 342 | 0.84 | 645 | 823 | 126 | 0.92 | 132 | 18.61

Gxlixy 19 | 20.64™ [36.41"] 19.52* [ 20.64"" | 40.93** [ 12.16** | 2.17* | 25.92*"
[Error | 158 | 10.84 | 9.41 5.23 1.94 3.26 7.42 5.32 9.41

*and * significant and highly significant at 0.05 and 0.01 levels, respectively

Mean square values of grain quality characters are given in Table (2).
Highly significant differences among genotypes for grain quality characters,
indicating that rice genotypes differed in their genetic potential for grain
quality characters. The interaction of variety x location was highly significant
for hulling % and milling %, but, head rice and gelatinization temperature
were only significant. The interaction of genotypes x years was not significant
for. all grain quality characters except for gelatinization temperature. This
indicates that the genotypes were not superior in some years than the others
for all the grain quality characters, except for gelatinization temperature.

. These significant and highly significant values for genotypes x
locations interaction show that the grain yield and its related characters and
grain quality were affected by location and evaluated genotypes responded
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differently by locations. These data were expected as soil type, drainage and
fertility level vary from place to piace (El-Hissewy and El-kady 1990).
Moreover, the non significance for the iriteraction of genotypes x years show
that the performance ‘of the genotypes was basically the same in each of the
two years of testing. If genotypes x year interaction actually is greater than
the estimates obtained, it would be desirable to evaluate the genotypes in
more than one year ( Liang et al., 1966 ), while it would be possible to
shorten the evaluation program of potential new varieties by testing them at
an adequate number of locations in one year only. The significant interaction
indicated that the genotypes involved responded differently when grown
under different environments. While the significant three- factor interaction of
genotypes x lacations and years illustrated that the genotypes x locations
interaction varied. From here, the relatively larger genotypes x locations x
_years interaction must be due to one or. more aspects of environment for
“which the pattern of variation among locations differs from year to year.

Table (2): Mean squares of grain quality characters of 20 rice genotypes
grown over two years and two focations.

Grain | Hulling | Milling | Head Grain

E.o.v. d.f shape| % % | rice % | Elongation GT | GC | AC
G) Genotypes| 10 | 8.64*" | 78.62** | 97.36** [ 71.66**| 0.87** | 0.31**[0.94™ [10.81**
xlocatlon| 19 | 0.35 | 26.27* [ 28.72** | 30.82* 0.34 0.37* | 0.52 | 7.62

X years 19 | 0.16 2.63 9.28 3.25 0.21 0.28" | 0.31 241
xixy 19 | 4.27™ | 19.92" | 28.61™ | 38.24™ 0.59* 0.36* | 0.64 | 531
fTor . 158 | 2.51 5.51 428 | 8.79 0.19 0.21 | 0.81 1.72

* and ** significant and highly significant at 0.05 and 0.01 levels, respectively

The mean values of eight yield and its related characters for the
genotypes grown at Sakha and Gemmeiza Farm Stations during 2006 and
2007 seasons are presented in table (3). A wide range of days to 50%
heading was detected and ranged from 91.13 days in GZ.8479-6-2-3-1 to
111.64 days in Rieho at Gemmiza farm station. The genotypes. GZ8479-6-2-
3-1, Giza 177, Sakha 103, Milyang 97, Sakha 102, and GZ8951-9-7-1-3 were
found to be earlier than the others. The values were 90.49 and 91.13, 93.36
and 92.07, 93.63 and92.84, 93.17 and 94.14, 95.49 and 94.26 and 99.25
and 97.13 at Sakha and Gemmeiza, resp. Significant differences among the
genotypes studied were observed for Sakha and Gemmeiza conditions. The
mean values in plant height ranged from 90.14 cm to 115.16 cm and from
91.68 cm to 116.32 cm in sakha 101, GZ8455-6-8-3-1,GZ 8479-6-2-3-1 and
IET 1444 for both Sakha and Gemmeiza conditions, respectively.

The panicle length ranged from 17.62 to 25.72 cm and from 18.41 to
27.13 cm in Rieho and sakha 101 at Sakha and Gemmeiza Farm Stations,
respectively. The tallest panicles were recorded for Sakha 101, Milyang 97,
GZ8494-2-1-3-1, Sakha 102, GZ 8372-13-1-3-1, GZ 8479-6-2-3-1, BG 35
and GZ 8951-9-7-1-3 at both two locations. Moreover, number of
panicles/plant varied from 12.31 in Ratna to 24.44 in Giza 178 and from
11.26 in Cica 4 to 25.46 in Sakha 101 at Gemmeiza and Sakha farm station
respectively. The mean values of number of filled grains / panicle ranged
from 104.42 in-Ratna to 157.64 in" Sakha 101 and from 110.48 in Riho to
170.26 in Sakha 104 at Sakha and Gemmeiza Farm Stations; respectively. -
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Table (3): Mean performance for grain yield and its related characters of rice genotypes grown over two years at
two locations.

Li6
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Days to 50% Plant high Panicle {ength No. of No. of filled Sterility 100-grain Grain

Genotype heading {cm) {cm) panicles/plant|grains / panicle (%) weight (g) yieldlglant (g)
‘ Sakha |Gemm| Sakha | Gemm | Sakha | Gemm |{Sakhal Gemm | Sakha | Gemm | Sakha | Gemm [Sakha] Gemm |Sakha| Gemm

miza miza miza miza miza miza miza miza

ISakha 101 109.21 | 106.36| 90.14 | 96.63 | 25.72 | 27.13 [22.63] 25.46 |157.64169.81| 8.73 | 526 | 252 | 2.61 |43.12] 45.63
Sakha 102 95.49 | 94.26 | 103.22 {107.31] 20.21 | 24.36 {21.72]| 23.63 [ 152.411159.36] 9.44 |} 652 | 241 254 13841 41.31
akha 103 93.63 |1 9284 | 98.34 10046} 20.81 | 22.41 [ 19.46) 21.46 |13242]1135.61] 9.32 | 541 | 231 232 {3641| 39.84
akha 104 103.41 {101.26} 105.31 | 109.41| 22.62 | 23.63 [22.81{ 23.51 | 156.63]170.26) 7.24 | 7.18 | 2.52 | 2.54 [40.53} 44.28
iza 176 113.14 [ 111.46] 101.24 [ 103.63| 21.34 | 22.97 ;20.21{ 21.26 | 122.41}125.36] 6.61 481 [ 234 | 2.38 |42.41; 42.73
iza 177 93.36 j 92.07 | 95.14 | 98.42 | 21.24 | 22.31 [ 19.63| 22,52 [115.42]120.36| 8.41 6.91 | 251 | 2.63 135.61] 38.62
iza 178 105.46 [104.28| 101.63 [100.62] 20.51 | 23..32 124.44| 20.41 |129.42{13541| 7.27 | 7.14 ;216 | 232 14042| 41.46
ET 1444 100.12 1102.36| 115.16 {116.32} 22.26 | 24.12 [18.12] 19.82 ;125.421137.51; 8.31 762 1233 251 136.31] 38.28
ilyang 97 93.17 | 94.14 | 10541 {115.26| 25.32 | 26.36 [21.31] 23.41 |123.63{125.14| 9.26 | 10.42 | 2.24 | 2.26 |38.14[ 38.27
BG 35 106.31 [107.24 107.62 ]106.32} 22.26 | 23.73 | 16.34| 18.41 |11526]114.13| 954 | 835 | 2.12 | 2.32 3241 3244
iCica 4 111.321110.14] 108.41 [110.26 | 21.14 | 22.63 113.14} 11.26 | 110.14[115.23] 8.30 | 6.26 | 2.36 | 2.44 [33.14| 33.26
RD 23 107.36 | 105.24| 99.23 | 99.41 | 19.63 | 19.98 {19.11| 19.81 ]115.36]119.12| 1246 | 8.24 | 231 2.32 |30.64] 31.82
IGZ 1368 101.42 | 101.14] 108.64 | 105.64 § 22.42 | 23.32 {20.42] 21.63 [122.41}12563| 8.36 | 648 | 2.63 | 2.61 ;3548| 37.36
Rieho 110.26 | 111.64| 101.81 [102.36( 17.62 | 18.41 114.26] 17.23 | 112.24|110.48| 10.62 { 10.25 | 2.54 | 2.64 }34.63| 36.24
Ratna . 110.91 1 109.62{ 100.63 |100.12} 19.42 ] 20.16 |12.31] 13.42 {104.42]11231| 642 | 6.84 | 245 | 2.53 }30.26] 32.13
GZ 8372-13-1-3-] 102.31 [101.14{ 102.53 | 91.68 | 23.25 | 24.11 {20.83} 20.32 | 115.31|120.62] 8.73 | 561 | 2.54 | 2.61 ]40.36| 44.53
IGZ 8951-9-7-1-3] 98.25 | 97.13 | 103.12 | 93.62 | 23.17 | 23.73 |22.21| 22.36 | 156.75| 161.47] 6.11 7.63 | 241} 2.52 [42.12] 46.82
JGZ 8455-6-8-3-1| 103.60 ] 101.14| 90.48 ) 98.76 | 22.42 | 22.26 |21.83| 22.52 | 140.16]168.25| 10.26 | 11.23 | 2.33 | 2.41 [38.14| 40.62
IGZ 8479-6-2-3-1} 90.49 | 91.13 | 91.16 | 99.63 | 22.36 j 23.24 [20.21] 21.97 | 148.48]152.41] 9.26 | 9.48 | 2.52 | 2.63 |39.36] 39.48
IGZ 8494-2-1-3-1] 101.00 | 100.14| 109.12 [110.41] 24.21 ] 25..31 122.62 22.82 | 131.31]145.23) 8.16 j 8.27 | 2.51 | 2.54 141.42] 42.71
Bange from 93.17 1 91.13 | 90.14 | 91.68 | 17.62 | 18.41 |12.31| 11.26 |122.241{110.48] 6.11 481 1212 | 226 130.26§ 31.82
- to 113.14 {11164 115.16 | 116.32] 25.72 | 27.13 {24.44{ 2546 | 57.64 {170.26] 1246 | 11.23 | 263 | 2.64 [43.12] 46.82
1Grand mean 102.56 1101.73} 101.91 }103.31( 21.89 | 23.16 1 19.68{ 20.66 | 129.36]135.68] 9.11 7.49 {241 248 |37.87] 39.89
1 L.S.Dogos 4.31 3.62 4.24 3,71 4.22 | 412 {237 322 | 542 | 486 | 352 | 472 {095] 1.26 | 647 ) 547
L.S.D oo 725 | 841 5.32 6.28 | 562 | 492 [ 541 467 | 863 | 742 | 463 | 496 [ 1.79| 184 | 863 | 7.62
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In addition, the lowest estimates of sterility % were 6.11% in GZ 8951-9-7-1-

3, 6.42% in Ratna, 6.61% in Giza 176, 7.24% in Sakha 104 and, 7.27% in
Giza 178 at Sakha Farm Station. The lowest estimates of sterility % was
recorded in Giza 176 (4.81%), Sakha 103 (5.41%) and GZ8372-13-1-3-
1(5.61%) at Gemmeiza Farm Station. The lowest sterility % at Gemmiza
Farm Station indicated to high yielding and superior rice genotypes compared
with other rice genotypes.

High weights of 100-grain were detected in Sakha 101, Sakha 104,
Sakha 102, GZ 8494-2-1-3-1, Giza 177 and GZ 8372-1-13-1-3-1. According
to high number of panicles / plant, 100-grain weight and lowest mean values
for panicle length, sterility % in , GZ 8951-9-7-1-3, Sakha, 101, GZ 8372-13-
1-3-1, Sakha 104, Giza 176, GZ 8494-2-1-3-1, Sakha 102, Giza 178, GZ
8455-6-8-3-1 and Sakha 103, these genotypes had high grain vield / plant
(46.82, 45.63, 44.53, 44.28, 42.73, 42.71, 41.46, 41.31,5 40.62 and39.84 g)
under Gemmeiza farm station.

Mean values of eight grain quality characters for the 20 genotypes are

presented in Table (4). Mean values of grain shape showed a wide range
from 1.79 for Giza 177 to 3.59 for Milyang 97 at Gemmiza Farm Station these
results indicated that the grain genotypes ranged from medium to long grain
shape.
Concerning to mean values of hulling %, Giza 177 variety has highest (83.8
%) followed by GZ 8372-13-1-3-1 (83.2%) at Gemmeiza Farm Station while,
Milyang 97 variety was lowest (73.8 %) indicating a wide range of genetic
variability among these genotypes.

Mean values of milling % exhibitéd a wide range from 76.2% for GZ
8951-9-7-1-3 to 65.4 % for IET 1444 at Gemmiza and Sakha Farm Stations
resp. It could be concluded that there was a wide range of genetic variation
among the genotypes used in this study. It is clear from Table (4) that the
mean values of the genotypes showed a wide range of head rice percentage,
from 49.21% to 68.64 for Cica 4and GZ 8372-13-1-3-1 and from 50.31% to
69.51% for Sakha 101 and RD 23 at Sakha and Gemmiza Farm Stations,
respectively.

Table (4) show the mean values of cooking and eating quality
characters namely, grain elongation, gelatinization temperature(G.T.), gel
consistency (G.C.) and amylase content (A.C.) for fifteen rice varieties and
five promising lines at Gemmeiza and Sakha Farm Stations. The mean
values of grain elongation of the genotypes showed Sakha 103 variety had a
wide volume after cooking; the increasing value was 0.83 % at Gemmiza
Farm Station. While, RD 23 variety had a narrow volume after cooking, the
increasing value was 0.25 % at Sakha Farm Station.

Low gelatinization temperature mean values were found in the GZ
8494-2-1-3-1 (6.96), GZ 8951-9-7-1-3 (6.64), Giza 177 (6.72), Sakha 104
(6.64), Sakha (6.52) and Sakha 101 (6.43). These results indicate that these
genotypes take a shorter cooking time comparing with the others studied.

Low gel consistency (over 60 mm) were recorded for all studied
genotype except Cica 4 (42 mm) and Rieho (55.1 mm) varieties at Sakha
farm station these finding indicated that these genotypes had a soft gel
consistency. It could be stile along time as soft grains after cooking.
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Table (4): Mean performance of grain quality characters of rice enbtypes grown over two years at two Idcations.
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248

5.24

1.97

Grain shape Hulling % Milling % Head rice % Elongation | Gelatinization Gel Amyiose

enotypes temperature | consistency’ content
fG Sakha| Gemm |Sakhal Gemm | Sakha | Gemm | Sakha | Gemm [Sakha| Gemm |Sakha| Gemm |Sakha| Gemm {Sakha| Gemm
miza miza ‘miza miza miza miza miza | . miza
akha 101 213 ] 221 |8160) 8230 | 73.60 | 7521 | 68.31 | 69.51 | 0.79 | 080 | 6.12 | 643 |98.62| 98.43 | 187 | 183
" [Sakha 102 215 | 2.14 (7862 80.43 7051 |'7462 | 6722 | 6873 | 0.71 | 0.72 | 614 | 6.25 [89.24| 87.54 | 193 | 194
1Sakha 103 210 | 2.12 {79.90( 80.91 | 7110 | 72.84 | 6471 | 6591 | 0.82 | 0.83 | 6.33 | 6.52 }93.27}] 92.35 | 185 | 182
akha 104 203 ) 209 ;77.20| 78.63 | 72.84 | 7263 | 6563 | 68.36 | 0.72 | 073 | 6.25 | 6.64 |9563| 9649 | 195 | 192
iza176 219 | 229 (8090 81.41 | 7230 | 73.24'} 56.42 | 63.62 | 0.53 | 0.60 | 6.12 | 6.23 (9521 9515 | 21.9 ] 206
iza 177 176 | 179 {8260 83.82 { 73.17 | 7541 | 67.44 | 6843 | 066 | 069 | 634 | 6.72 [78.30] 79.40 [ 195 | 189
iza 178 1.90 { 2.02 |78.12) 7961 | 70.84 | 7242 | 65.71 | 6631 | 0.39 | 045 | 533y 631 [71.91| 7262 | 193 | 188
ET 1444 224 | 223 7570 77.66 | 65.40 | 68.10 | 58.47 - 59.22 | 0.30 | 0.52 | 4.16 | 4.43 |90.53] 94.63 | 28.6 { 29.3
ilyang 97 | 3.51 | 3.59 (73.80 79.60 { 67.91 | 70.73 | 5522 | 59.85 | 0.42 | 043 } 6.32 | 623 [66.32| 65.47 | 284 | 29.7
G 35 2.36 | 243 }76.30] 77.20 | 68:33 | 69.82 | 54.63 | 55.84 | 0.47 | 0.45 | 6.54 | 662 166.55] 70.42 | 29.3 | 285
Cica 4 3.10 { 340 {78207 78.33 | 68.23 | 69.37 | 49.21 | 50.31 ] 0.29 | 0.30 | 6.22 | 6.34 (4342} 45.36 | 21.5 | 21.2
D23 290 | 2.60 [79.10; 79.76 | 68.36' | 68951 57,56 | 58.83 | 0.25 | 0.30 | 424 | 4.11 |6584| 75.22 | 30.3 | 29.5
GZ 1368 220°] 221 |78.20| 8281 | 6841 | 71.16 | 58.82 { 63.81 | 033 | 048 | 513 | 6.23 |87.23| 88.53 | 252 | 233
Rieha 310 | 330 )77.60) 83.13 | 69.22 | 71.34 .| 60.71 | 6232 | 045 | 049 | 6.36 | 636 5515} 5564 | 23.2 | 223
Ratna 251 | 260 (7620 7712 | 6596 | 68.12 | 58:23 | 5946 | 039 [ 0.40 { 2.73 | 312 |90.61] 94.36 | 26.7 | 29.4
JGZ 8372-13-1-3 . 2.21 | 236 }82.30) 83.21 { 73.82-| 75.13 | 68.67 § 66.71 | 0.50 | 0.69 ') 6.14 | 6.26 |91.32] 9525 | 183 | 17.6
GZ 8951-9-7-1-3| 243 | 239 |80:60{ 81.22 | 7514 | 76.25 | 65.21 | 68.73 | 0.68 | 0.75 { 532 | 694 {8644 9033 | 16.2 | 16.8
GZ 8455-6-8-3-1| 2.34 | 2.23 |81.20| 8243 [ 73.32 ) 74.72 | 66.15 ; 68.32 | 062 | 054 | 251 | 3.22 |90.56( 92.25 | 186 § 17.2
Z BA79-6-2-3-1| 256 | 246 |82.10| 81.32 | 74.20 | 7564 | 68.22 | 67.26°] 0.52 | 085 ]| 4.36 | 543 |94.42| 9463 | 154 | 19.8
Z 8494-2-1-3-1| 2.22 | 2.33 [7940| 80.40 | 71.31 | 73.26 | 65.33 | 65.91 { 048 { 0.52'"| 542 | 696 [93.23) 9422 | 183 | 179
'Fange from 1.76 | 1.79 [73.80( 77.12 ] 65.40 | 68.10 | 49.21 | 50.31 | 0.25 | 0.30 | 251 | -3.12 |43.24] 45.36 | 154 | 16.8
. - to 3.51 ] 3.59 18260} 83.82 | 75.15 | 76.25 | 68.67 | 69.51 | 0.82 | 0.83 | 654 | 696 [98.62} 98.43 ) 30.3 | 297
" .{Grand mean 229 | 243 |78,98( 80.56 | 70.69 | 72.44 | 62.00 | 63.88 | 0.51 | 0.56 | 537 | 5.83 [82.19| 83.91 [21.93| 21.79
£.S5.Dgps : 0.63 ] 221 | 3621 3147 | 2.67. ] 197 | 463 | 387 {463 328.|142] 099 | 021 ] 022 | 372 ] 4.37
L.8.D om 167 | 1.36 | 417 | 366 { 3.14 664 | 5221 437 1.82 | 034 | 041 | 456 | 524
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Low amylose content % 16.8%, 17.2%, 17.6%, 17.9 %, 18.3 %, 18.4 %. 18.8
% and 18.9 % for GZ 8951-9-7-1-3, GZ 8455-6-8-3-1, GZ 8372-13-1-3-1, GZ
8484-2-1-3-1, Sakha 101, Sakha 103, Giza 178 and Giza 177 respectively.
While Cica 4, Giza 176 and Rieho had intermediate amylose content (21.2
%), (21.9 %) and (22.3 %) respectively and high amylose content were
determined for the other remaining genotypes. These results indicated that
genotypes with low amylose content % was more sticky compared with that
of including interaction or high amylose content%.

Genetic Parameters
Variance components, genetic variability, broad sense heritability and
genetic advance are presented in table (5).

Table (5): Variance component, genotypic (G.C.V), phenotypic (P.C.V.)
coefficient of variability, broad sense heritability (H%) and
genetic advance (GS %) for grain yield and associated traits of
20 rice genotypes across two years and two locations.

Component of Genetic Genetic
Character Variance variability H’B advance
aog | oe | aph | G.CV.[P.CV. GS [GS5%
. 4718 1 32.63 | 79.81 50.51 66.12 [ 0.76 | 15.46
Days to 50% heading | 3162 | 21.81 | 52.43 | 32.32 | 42.37 | 0.80 | 18.28 g
. 9 18.30 | 1592 | 30.62 29.17 | 39.52 { 0.52 | 5.94 ’
Panicte length 517 | 324 | 841 | 1173 | 19.46 | 0.66 | 6.28 | 2548
INo. of panicles/plant : . y ) : - Y 26.59
61.03 [ 40.59 ) 101.62 | 78.26 | 96.31 | 0.75 | 10.94
INo. of filled grains / panicle 10.08
Sterility % 545 | 3.97 | 932 | 1514 | 2562 |0.62 | 4.62 | , '
: : 3.01 | 2.41 5.43 10.42 | 13.26 | 0.54 | 5.41 :
100-grain weight 59.74
Grain yield/plant 27.32| 9.63 | 36.95 | 18.44 | 2253 | 0.43| 6.92 | Joor

The (c’g) was greater than that of (%) in all the studied characters for
yield and its component. While, high estimates of phenotypic (czph) and
genotypic (c°g) variances (101.62 and 61.03) were recorded for number of
filled grains / panicle followed by 79.81 and 47.18 for days to 50% heading,
52.43 and 31.62 for plant height indicating better scope for the genetic
improvement in these characters. These results indicated that days to 50%
heading was more affected by the environmental condition than number of
filled grains/panicle and plant height.

On the other hand, the extent of coefficient of variation showed that
high estimates of genotypic (G.C.V.) and phenotypic (P.C.V.) were located for
number of filled grains/panicle, days to 50% heading and plant height. These
data indicated that these characters confirmed to be high variable, while a
moderate influence of environment was indicated by nearly moderate
estimates of abroad-sense heritability in most of them. Low values of G.C.V.
for the remaining studied traits showed lack of inherent variability and limited
scope for improvement -through selection for these characters. Moreover,
convenient estimates of G.C.V. coupled with high broad sense heritability and
high genetic advance for plant height, days to 50% heading, number of filled
grains/panicle and number of panicies /plant. These characters showed to be
highly heritable, points to the predominance of additive gene effect, easily
fixable and can be taken as unit characters for effective selection.
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These results are in agreement with theose of Basavaraja et al.,
(1997), Marekar and Siddiqui (1997), Kumar et al., (1988), Singh et al .,
(1998), Niranjana et al., (1999), Sadhukhan and Chattopadhyay (2000) and
El-Abd (2003). '

Table (6) show estimates of phenotypic (o’ph), genotypic (c°g) and
environmental variance (o%e), phenotypic coefficient of variation (P.C.V),
genotypic coefficient of variation (G.C.V.), heritability in broad-sense (H%)
and genetic advance% (G.S. %) for 8 rice grain quality characters. The
genotypic variance (c%g) was greater than that of (c%e) in- all grain quality
characters except hulling % and grain elongation. The highest values of
genotypic variance (ng) and phenotypic variance (c°ph) were recorded for
amylase content (9.87 and 15.13) followed by head rice % (6.47 and 10.73)
and milling % (4.60 and 5.62) these results suggested that amylose content,
head rice % and milling % were more affected by environmental condition
more than the other characters study.

Table (6): Variance component, genotypic (G.C.V), phenotypic (P.C.V.)
coefficient of variability, broad sense heritability (H%) and
genetic advance (GS %) for grain quality characters of 20 rice
genotypes across two years and two locations.

Component of Genetic Genetic
Character Variance variability | h’B advance
c’g | o’e | o'ph [ G.CV.[P.CV. GS. [GS%
iGrain shape 032 | 032 | 0.64 9.85 16.21 | 0.59 1.25 | 14.46
Hulling % 145 ( 297 | 442 | 8.94 965 | 0.76 | 3.26 | 4.14
Milling % 460 ( 1.02 | 562 | 7.97 842 | 0.79 ] 926 | 9.51
Head rice % 6.47 ( 426 | 10.73 | 1582 | 20.71 | 0.69 | 813 | 11.34
Grain elongation 0.23 ( 042 | 0.65 | 18.62 | 2531 | 0.59 | 247 | 13.61
Gelatinization temperature { 0.68 | 0.31 | 0.99 | 841 | 13.62 { 0.62 | 143 | 4.61
Gel consistency 231 | 048 | 2.97 | 3.14 3.52 | 0.81 | 1279 | 42.83
/Amylose content 9.87 | 526 | 1513 | 23.21 | 24.81 | 065 | 4.63 | 2.83

Moreover, the phenotypic coefficient of variability (P.C.V), was
greater than genotypic coefficient of variability (G.C.V.) for all studied
characters. High (G.C.V) values were recorded for amylose content (23.21)
followed by grain elongation (18.62), these findings indicated that the
selection for improving these traits in early generation would be effective. The
low values of (G.V.C) for the other remaining studied characters indicated
lack of inherent variability and limited scope for improvement through
individual plant selection and would be effective in late generations.

Heritability estimates were moderate to high for all studied characters.
High heritability estimates were recorded for gel consistency (81%), followed
by milling % (79%) and hulling % (76%) according to high genetic variability.
The genetic advance couid be an efficient parameter for effective selection
for hulling %, milling %, head rice and amylose content in conjunction with
genotypic (G.C.V.) coefficient for variability and for efficient genetic advance
in these traits. Similar resuits were reported by Govidarasu and Natarajan
(1995), Pathak and Sharma (1996), Chikkalingaiah et al., (1999), El-Abd
(1999), Sarawgi et al., (2000) and El-abd (2003) ’
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Phenotypic correlation coefficient among ail pOSSlble pairs of the
studied characters.

I-Phenotypic- correlation coefficient among yield and it's related and
grain quality characters at Sakha Farm Station:

As shown from tabie ( 7 ). The phenotypic correlation coefficient at
Sakha Farm Station, were negatively significant for grain shape with piant
height (-0.44), panicle length (-0.36),and negatively highly significant with no.
of panicles /plant (-0.52), no. of filled grain/panicle (-0.41), and grain
yield/plant (-0.42), while the positive significant and highly significant for grain
shape with sterility % (0.38) and 100-grain weight (0.52).

Significant negative phenotypic correlations were found between
hulling % and no. of panicles/plant (-0.48), no. of filled grain/panicle (-0.39),
and grain yield/plant (-0.38), while correlatlon was positive with 100-grain
weight (0.49).

On the other hand, negative significant correlations were recorded for
milling % and head rice % with no. of panicles, no. of filled gram/pamcle and
_grain yield/plant and the positive significant and highly significant were
recorded for 100-grain weight with milling % and head rice %.

But the insignificant phenotypic correlation coefficient were recorded
for the other remaining studied characters at Sakha farm station. These
results are in agreement with those obtained by Basavaraja et al., (1997),
Marekar and siddiui (1997), Kumar et al., (1998), El-Abd (1999), Chaudhari et
al., (2000), Sarawgi et al.,(2000), Abd El-lattef, et al., (2006), Ei-Abd et a/ .,
(2007) and Abd El-lattef and Badr (2007).

IIl- phenotypic correlation coefficient between yield and its related
. characters and grain quality characters at Gemmeiza Farm Station.

: Data in table ( 7 ) show negative correlation between grain shape,
hulling %, milling %, head rice % with plant height (-0.41), ( 0.31), (-0.28),
panicle length (-0.45) no. of panicles/plant (-0.62), (-0.53),(-0.42), no. of filled
grains/panicle (-0.52), (-0.42),(-0.35) and grain yield/plant (-0.48), (-0.50), (-
- 0.42) and (-0.39) respectively. While the positive highly significant phenotypic
~ correlation caefficient were recorded for grain shape %, hulling %, milling%

and head rice% with days to 50% heading (0.38), (0.35), (0.36), sterility %

(0.41), (0.38), (0.39), and 100-grain weight (0.61), (0.52), (0.48) respectively.
On the other hand, the insignificant phenotypic correlation coefficient was
recorded for the other remaining studied characters under Gemmeiza farm
station. These data show strong phenotypic correlation coefficient between
grain yield and its related characters with grain quality characters at Gemiza
farm station comparing with Sakha Farm Station to environmental condition
effect.
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Table (7): Estimates of phenotypic correlation coefficient among grain
yield and its related characters with grain quality characters at
sakha and gemmiza over two years.

i[Sakha Farm Station
[Character Days to| Pfant | Panicle | No. of [ No. of | Sterilit| 100- | Grain
50% |height| length |panicie| filled | y% | grain lyield/pl
headin s /plant|grains/p weight| ant
g anicle
Grain shape 0.22 [-0.44*[ -0.36* [-0.52*| -0.41™ | 0.39* [0.52** |-0.42*"
Hulling % 021 | 0.25| 0.14 |[-0.48*} -0.39" [ 0.30 |0.49"*|-0.39"
Milling % 0.18 | 0.21 | 0.25 |-0.35"|-0.42*"| 0.28 | 0.38* |-0.45"*
Head rice % 028 | 0.11 | 022 | -0.29 | -0.66* | 0.24 |0.40* |-0.44*
el consistency 0.15 | 0.13 0.15 0.18 0.14 0.28 | 0.28 | 0.32
Gelatinization temperature | 0.20 | 0.12 | 0.26 | 0.22 | 0.28 | 0.16 | 0.18 | 0.28
Grain elongation 022 (026 | 0.18 | 0.15 | 013 { 0.18 | 0.26 | 0.15
Amylose content 0.16 | 0.18 L 023 | 028 | 025 | 011 | 0.22 | 0.18
Gemmiza Farm Station
rain shape 0.38* | -0.41* | -0.45" [-0.92**[ -0.52** ] 0.41** [ 0.61** [-0.48*"]
Hulling % 0.35* | -0.31* | 0.29 |-0.53**| -0.42** | 0.38** | 0.52** |-0.50"*
Milling % 0.36" |-0.28*| 0.18 {-0.42**{ -0.35* |0.39** | 0.48"* {-0.42**
Head rice % 0.37* | 0.25 | 0.27 |-0.38*|-0.48" | 0.38" | 0.51** | -0.39*
Gel consistency 0.18 | 0.25 0.15 0.25 0.25 013 | 0.38* | 0.28
Gelatinization temperature | 0.26 | 0.18 | 0.28 | 028 | 0.30 | 0.25 | 0.25 | 0.29
Grain elongation 022 | 026 | 0.13 | 019 | 022 | 012 | 0.16 | 0.30
iAmylose content 0.15 | 022 | 011 | 022 | 018 | 0.12 | 0.23 | 0.18

* and ™ significant and highly significant at 0.05 and 0.01 levels, respectively

- Phenotypic correlation coefficients among. all possible pairs of yield
and its related characters and grain quality characters.

The phenotypic correlation coefficients were estimated among all possible
combinations of yield and its related characters and grain quality characters
( table 8).

Positive significant or highly significant phenotypic correlation
coefficient was recorded for panicle length with no. of panicles /plant (0.46),
no. of filled grains / panicle (0.52). Also sterility % with plant height (0.39), no.
of panicles / plant (0.43) and 100-grain weight (0.68), Also grain shape with
no. of field grains / panicle (0.42) and 100 grain weight (0.62). hulling % with
100 grain weight (0.48) and grain shape (0.44), milling % with 100 grain
weight (0.41), grain shape (0.48) and hulling % (0.54), head rice % with 100
grain weight (0.39), grain shape (0.42), hulling % (0.62) and milling % (0.45),
gelatinization temperature with gel consistency (0.55), grain elongation with
grain shape (0.42) and gelatinization temperature (0.39), amylose content
with gel consistency (0.39) and grain elongation (0.42) and grain yield / plant
with panicle length (0.49), no. of panicles / plant (0.66), no. of field grains /
panicle (0.52), 100 grain weight (0.51), grain shape (0.42), hulling % (0.45),
milling % (0.39) and head rice (0.52).

977



8.6

Table (8): Estimates of phenotypic correlation coefficient among all possible pairs of yield and its related

characters and grain quality characters over two locations, and two years (2006 and 2007).

haracter - c -
-9 -l £ g 2 :E’ 2 E‘ 5 _0_ §
2|5 |BP |2 |38 =g | & |=|=|%|28 |38/ 8 |¢
£l 8 ce |8 2 = o | @ | © 2 | R8| € ] ©
23 ® 88| % = £ 4 £ £ x 2 £ k) @
e8| |2 |s2|%8| 5| E | S|E| 3| &5 |88|° |8
- | 8 e gL % o g T = o o * E e =
a |a |8 |g [=8 g8 | O Tl 3 |82 B | E
z o - Q (0] LS
Days to 50% heading -
Plant height -0.44* -
Panicle length 0.25 | 0.28 -
INo. of panicles/plant 0.36 | 0.32 | 0.46* -
INo. of filled grains/panicle 0.38 |-0.40**] 0.52** |-042** —
Sterility % 0.26 | 0.39* |-0.41**| 0.43** |-0.48""| -
100-grain weight -0.40**{-0.42**} -0.39* | -0.41**}| -0.39* | 0.68** -
IGrain shape 039 | -0.38 | -0.32 | -0.37 | 0.42** | 0.32 j0.62**] -
Hulling % 025 { 011 | 0.25 | 028 | 033 | 0.25 {0.48*[044*"| -
Milling % 0.18 { 0.15 | 026 | 036 | 0.22 | 0.31 }0.41**{0.48"[0.54""| -
Head rice % 026 { 012 | 031 | 0.22 | 0.34 | 0.28 | 0.39* {0.42**10.62" | 0.45**} -~
IGel consistency 012 | 023 |1 025 | 028 | 026 | 0.19 | 0.28 | 0.36 | 0.22 | 0.36 | 0.13 -
iGelatinization temperature 014 | 018 | 028 | 012 | 021 | 025 | 0.16 | 0.25 | 0.28 | 0.32 | 0.26 | 0.55" -
Grain elongation 022 | 026 | 0.16 | 026 | 0.11 | 0.28 | 0.25 [042**} 0.32 | 0.25 | 0.32 |-0.42**| 0.39" -
IAmylose content 015 | 019 | 022 | 018 | 028 | 0.26 | 0.32 ) 026 | 0.25 { 0.18 | 0.21 | 0.38" | 0.32 |0.42* ] --
Grain yield/ plant -0.48'*|-0.41**| 0.49** | 0.66** | 0.52** |-0.47**10.51** ) 0.42** 0.39* |0.52**| 0.25 0.26 §0.31

* and ** significant and highly significant at 0.05 and 0.01 levels, respectively

0.15
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Negative significant or highly significant phenotypic correlation
coefficient were recorded for plant height with days to 50 % heading (-0.44),
no. of field grains / panicle with plant height (-0.40) and no of panicle / plant (-
0.42), steriiity % with panicle length {-0.41) and no of field grains'/ panicle (-
0.48), 100-grain weight with days to 50 % heading (-0.40), plant height ( -
0.42), panicle length (-0.39), no. of panicle / plant {-0.41) and no. of field
grains / panicle (-0.39), grain elongatfon with gel consistency (-0.42) and
grain yield/plant with days to 50% heading (-0.48), plant height (-0.41) and
sterility % (-0.47).

But the insignificant positive or negatlve phenotypic correlation
coefficient was recorded for other remaining studied character as shown in
table (8). These results were agreement with those obtained by Singh et al.,
(1997), Mokate et al., (1998), Meeanakshi et al., (1999), Chaudhari et a/.,
(2000) ,Abd —El-lattef (2004), Abd —El-lattef et al. (2006) and ,Abd —El-lattef
and Badr (2007).

Finally, from the forgoing results the ‘most desirabie mean values
were detected from the genotypes, GZ 8951-9-7-1-3, Sakha, 101, GZ 8372-
13-1-3-1, Sakha 104, Giza 176, GZ 8494-2-1-3-1, Sakha 102, Giza 178, GZ
8455-6-8-3-1 and Sakha 103for most of all studied characters at’ Gemm;za
farm station.

Grain yield / plant character was strongly phenotypic correlatlon posmve
or negative with many of other characters as days to 50% heading, plant
height, panicle length, no. of panicles/plant, no. of filled grains/panicle,
sterility %, 100-grain weight, grain shape, hulling %, milling % and head rice
% at Gemmiza farm station indicating that these genotypes affected by the
interaction between genotypes and environmental condition.
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