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ABSTRACT

The present investigation was carried out at the Rice Research
and Training Center, Sakha, Kafr EL-Sheikh, Egypt, during 2007 and
2008 seasons to study the developmental pattern of different growth
stages four very early maturing (below 115 days) as compared with
that of an early (up to 125 days), medium maturing (up to 140 days)
and late maturing (above 140 days). The genetic variability of some
physiological traits and grain yield and its components for the tested
genotypes were also assessed. All the twenty four varieties required
almost 3 weeks to reach 3-leaf stage although they differed in total
duration, seedling height and plant height. Vegetative phase was
mainly responsible for the variation in the total duration of the variety.
Marginal variation observed in reproductive and ripening phases
among the varieties. The period from 5- leaf stage to panicle initiation
which represents panicle development stage was shorter for early
maturing varieties and overlap's both vegetative developmental stage
with the reproductive developmental stage (panicle initiation).Broad
sense heritability estimates were high ( ranged between 86 to 99.4%
)for all studied traits. The expected genetic advance from selection
appeared to be effective and ranged between 3.56 % to 44.88 %over
the two seasons. The cluster analysis were carried out using 3
parameters i.e, vegetative period, days to heading and reproductive
period. Since reproductive phase was almost constant and had a very
low range, the cluster was mainly influenced with days to heading and
vegetative stage period.

Key words: Rice, Genetic Variability, Genetic Advance,
Physiological.




859 Sedeek, S.EM. et al.

INTRODUCTION

Rice is considered the most popular and important field crop in
Egypt for several reasons: as a staple food after wheat for the Egyptian
population, as a second exporting crop after cotton, as a land
reclamation crop for improving the productivity of the saline soils
widely spread in North delta and coastal area, and finally it is a social
crop in which all farmers family member could gain money during its
growing season. Rice productivity and production have remarkably
increased year after year according to the percentage replacement of
the rice area with the modern varieties to realize a maximum yield
average (9.9 t/ha) in the year 2004 against (5.7 t/ha) for the past period
1986-1988. Because adopting of the new short duration rice varieties,
about 30% of the irrigation water consumption was saved every year,
(Aidy and Maximos 2006).

The prediction of genetic advance is a prerequisite for crop
improvement breeding programs especially when large populations
are subjected to selection. Facilitated by obtaining phenotypic and
genotypic coefficients of variation in the absence of which field
evaluation of every genotype would be physically less feasibie. Hence
there is need to study variability. Variability for different traits in the
source population is a prerequisite for crop improvement since all
attempts of breeding and selection would be futile unless major
portion of variability is heritable. Mruthunjaya and Mahadevappa
(1995) reported that the success of crop improvement program
depends on' the definition and assembly of the required genetic
variations and selection for yield through high heritable traits,
excluding the environmental components. Vergara and Chang (1976)
divided the total duration of rice crop into three major growth phases
as (1) vegetative phase (from germination to panicle initiation), (2)
reproductive phase (from panicle initiation to flowering) and (3)
repining phase (from flowering to maturity).

The current investigation aims to study the behavior of
different growth stages for the tested genotypes that differs mainly in
their growth duration and relationship between growth duration and
grain yield and what the period which the breeder can play major role
to produce new varieties short duration with high grain yield (critical
period which if shorter the grain yield decreased).
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MATERIAL AND METHODS

Twenty four rice varieties included very early maturing group
below 115 days (HR 5824-B-3-2-3, M202, M101 and M201), early
maturing group below 125 days (Sakha 103, GZ 6522-15-1-1-3, Giza
177and Sakha 102,), medium duration up to 140 days ( GZ 6214-4-1-
1-1,Giza 182, GZ 6296-12-1-2-1-1, Giza 178, SK2034H1, CT9852-3-
2-1-4-PM, Sakha 104, GZ 6903-2-2-1, Sakha 101, GZ 6910-28-1-3-1
and GZ 6906-1-1-1-1) and late type having maturity above 140 days
(Gizal76, Giza 181, IR50, IR8 and Giza 171) were grown in 2007 and
2008 seasons at the Rice Research and Training Center, Sakha , Kafr
EL-Sheik, Egypt. The experiment was laid out in a Randomized
Complete Block Design (RCBD) with four replications. The seeds
were direct seeded in dry soil followed by irrigation and single seed
per hill was maintained in the nursery, thirty days after sowing,
seedlings of each genotype were individually transplanted in the
permanent field in three rows (5 meters long) and 20 x 20 cm spacing.
Plot samples were taken 7 days intervals to determine panicle
initiation stage. Plant height was recorded at 5 leaf stage and at
maturity. Ear baring tillers (EBT) was measured at harvest, while the
total number of tillers was recorded at panicle initiation stage. Each
variety in a replication was represented by 3 rows with 20 cm spacing
and 25 plants in each row. Total chlorophyll content in the flag leaf
was recorded using chlorophyll meter (5 SPAD-502 minolta Camera
Co. Itd., Japan) at heading stage. Panicle primordium initiation
character (3 mm length approximately) was recorded by dissecting the
main culm of five plants randomly taken from each variety per
replication. = Combined analysis of variance was used (after
performing homogeneity test) to estimate the genotypic variance
(O2 ), envnronmental variance (02e), ;enotyplc X environmental
variance (O gy), phenotypic variance (0°ph), genotypic (GCV) and
phenotypic (PCV) coefficient of variation components according to
the formula suggested by Burton (1952) as follows:

Mi-M2

Genotypic variance (07 g) =
ry

Environmental variance (0% ¢) = M3

Phenotypic variance (3 ph) = O%g + O%gy + 0% ¢

Where: M1 = Mean squares due to varieties within treatment,
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M2 = Mean square due to varieties X year interaction,
M3 = Mean squares due to error, and

r = Number of replication.

O’ph
Phenotypic coefficient of variability (P.C.V) = --me-mecmuene- x 100
' X
O’g
Genotypic coefficient of variability (G.C.V.) = ~-=e-meceneemv x 100
X

Other genetic parameters, i.e. heritability (H?) and genetic
advance upon selection (AG) were calculated as follows:

Heritability (H?: was estimated as the percent ratio of
genotypic variance to phenotypic variance (Hansen et al, 1956).
O’ g
H2 (%)= -—eeeemmee- x 100

Genetic advance upon selection (AGS) and as percent of the
mean (AG%) were computed according to Johnson et al., (1955) as
follows:

AGS =K. H? O%ph

AG
AG%: ------------- X 100
X

Where K is the selection differential and equals 2.06 at selection
intensity of 5%.

The difference among varieties means were compared using
Duncan Multiple Range Test DMRT (as mentioned by Duncan, 1955).

All recommended agricultural practices were applied for the
permanent rice field. Weeds were chemically controlled by 2 liter
stern.
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RESULTS AND DISCUSSION

1-Mean performance:
Growth stages and duration:

Results showed that , the vegetative phase take 42 days in HR
5824-B-3-2-3, 62 days in M202 (as a very early group), 65 days in
Sakha 103, 68 days in GZ 6522-15-1-1-3 (early), 71 days in GZ 6214-
4-1-1-1, 73 days in GZ 6903-1-2-2-1 (medium) and 99 days in Giza
171 (late type), Table (1). Panicle initiation in very early varieties was
much quicker compared to early, medium and late duration varieties.

A narrow range of 19 days to 33 days of reproductive phase
was observed in M201 ( very early) as well as Giza 171 (as late type),
Table (1), indicating the variation in reproductive phase is very
narrow among the tested varieties regardless their total duration, these
results are agreement with those obtained by Tanaka et al. (1964).

Regarding to days to heading, data in Table (2) revealed that
rice varieties are varied in their number of days to heading in 2007
and 2008 seasons and their combined data. It was clear that HR 5824~
B-3-2-3 and M202 rice varieties were earlier heading ( 74 and 81
days, respectively) representing the very early group followed by
Sakha 103 and GZ 6522-15-1-1-3 (93 and 90 days respectively) as
early maturing group, GZ 6214-4-1-1-1 and Giza 178 (101 days as
medium maturing group while, Giza 171 exhibited 132 days (late
variety). These differences among rice varieties might be attributed to
the genetic diversity among all genotypes under this study. Similar
trends were found by Sedeek (2001).

Concerning the repining phase, varieties of different maturity
groups showed very less variation for repining phase (Table, 2), it
took a range of 22 days (CT 9852-3-2-1-2-4-PM) to 35 days (HR
5824-B-3-2-3, GZ 6522 -15-1-1-3 and IR8) of different maturity
groups. This clarify indicated the very less variation in repining phase
and generally varied from 25 to 35 days.

Therefore it could be concluded that variation in total duration (seed
to seed) between the different groups is largely due to the differences in
vegetative phase (57 days). Meanwhile, variation in reproductive phase
(14 days) and ripening phase (13 days) was very less.
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’

Table (1): Vegetative phase and reproductive stage of rice varieties in
2007 and 2008 seasons and combined data.

Vegetative stage (days) reproductive stage(days)
varieties " -
2007 2008 | combined | 2007 2008 combined
Very early varieties
HRS5824-B-3-2-3 42.0p 42.0q 4200 33.0a 31.0bc 32.0a
M202 62.0n | 61.0m 62.0m 19.0j 20.0j 20.0h
M101 60.00 59.0n 60.0n 23.0h 24.0gh 24.0f
M201 68.0k | 67.0ik 68.0jk 18.0j 19.0j 19.0h
Early varieties
Sakha 103 64.0m | 66.0k 65.0k 28.0ef 28.0e 28.0d
GZ 6522-15-1-1-3 67.0kl 68.0j 68.0j 22.0hi 23.0hi 23.0fg
Giza 177 72.0hij | 72.0hi 72.0hi 21.0i 22.0i 22.0g
Sakha 102 66.01 64.01 65.01 25.0g 25.0fg 25.0e
Medium varieties
GZ 6214-4-1-1-1 71.0 71.0i 71.0i 29.0de | 30.0cd 30.0bc
Giza 182 80.0g 80.0g 80.0g 27.0f 28.0¢ 28.0d
GZ 6296-12-1-2-1-1 73.0hi | 72.0hi 73.0hi 31.0bc | 30.0cd 31.0b
Giza 178 74.0h | 72.0hi 73.0hi 28.0ef | 29.0de 29.0cd
SK 2034 H1 80.0g 81.0g 81.0g 25.0g 25.0fg 25.0e
CT 9852-3-2-1-4-PM 89.0d 90.0d 90.0d 30.0cd | 31.0bc 31.0b
Sakha 104 74.0h 73.0h 74.0h 30.0cd | 31.0bc 31.0b
GZ 6903-2-2-1 - 74.0nh | 72.0hi 73.0hi 32.0ab 33.0a 33.0a
Sakha 101 90.0d 90.0d 90.0d 27.0f 28.0e 28.0d
GZ 6910-28-1-3-1 87.0e 88.0e 88.0e 28.0ef | 29.0de 29.0cd
GZ 6906-1-1-1-1 84.0f 85.0f 85.0f 31.0bc | 30.0bcd 31.0b
Late varieties
Giza 176 90.0d 91.0d 90.0d 30.0cd | 31.0bc 31.0b
Giza 181 89.0d 90.0d 90.0d 33.0a 31.0be 32.0a
IR 50 94.0c 93.0c 94.0c 25.0g 25.0fg 25.0e
IR 8 97.0b 95.0b 96.0b 25.0g 26.0f 26.0e
Giza 171 99.0a 98.0a 99.0a 33.0a 32.0ab 33.0a

In a column, means followed by the same letter are not significantly different at the

5% level by DMRT.
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Table (2): Days to heading (days) and ripening stage of rice varieties
in 2007 and 2008 seasons and combined data.

Days to heading (days) Ripening stage(days)
varieties
2007 2008 | combined | 2007 2008 | combined
Very early varieties
HR5824-B-3-2-3 75.0r 73.00 74.00 35.0a | 34.0q 35.0a
M202 81.0q 81.0n 81.0n 29.0de | 30.0de 30.8de
M101 83.0p 83.01 83.01 30.0d | 29.0e 30.0e
M201 86.00 86.01 86.01 28.0e | 30.0de 29.0e
Early varieties
Sakha 103 92.0lm 94.0i 93.0i 28.0e | 29.0e 29.0e
GZ 6522-15-1-1-3 89.0n 91.0y 90.0 35.0a | 34.0a 35.0a
Giza 177 93.01 94.0i 94.01 32.0c | 33.0ab 33.0b
Sakha 102 91.0m 89.0k 90.0k 34.0ab | 35.0a 34.0a
Medium varieties ’
GZ 6214-4-1-1-1 100.0k | 101.0h 101.0h 30.0d | 31.0cd 31.0cd
Giza 182 107.0g | 108.0e 108.0e 23.0g | 24.0g 24.0g
GZ 6296-12-1-2-1-1 104.0i | 102.0h 103.0h 26.0f | 27.0f 27.0f
Giza 178 102.0; 101.0h 102.0h 33.0bc | 34.0a 34.7a
SK 2034 H1 105.0hi | 106.0f 106.0f 30.0d | 32.0bc 31.0cd
CT 9852-3-2-1-4-PM 119.0¢cd | 121.0b 120.0b 21.0h | 22.0nh 22.0h
Sakha 104 104.0i | 104.0g 104.0g 35.0a | 34.0a 35.0a
GZ 6903-2-2-1 106.0gh | 105.0fg 106. g 34.0ab | 33.0ab 34.3ab
Sakha 101 117.0e | 118.0¢c 118.0¢c 28.0e | 29.0e 29.0e
GZ 6910-28-1-3-1 115.0f | 117.0¢ 116.0c 30.0d | 31.0cd 31.0cd
GZ 6906-1-1-1-1 115.0f | 115.0d 115.0d 30.0d { 32.0bc 31.0cd
Late varieties
Giza 176 120.0c | 122.0b 121.0b 30.0d | 31.0cd 31.0cd
Giza 181 122.0b | 121.0b 122.0b 28.0e | 29.0e 29.0e
IR 50 118.0d | 118.0c 118.0¢c 32.0c | 31.0cd 32.0cd
IRS8 122.0b | 121.0b 122.0b 35.0a | 34.0a 35.0a
Giza 171 132.0a | 131.0a 132.0a 28.0e | 27.0f 28.0f

In a column, means followed by the same letter are not significantly different at the
5% level by DMRT.

Chlorophyll content and flag leaf area:

Data in Table (3) showed that rice varieties varied significantly
in their chlorophyll content. M201 rice variety recorded the highest
value (51 SPAD), while, CT 9852-3-2-1-2-4-PM gave the lowest one
(34.5 SPAD). The differences among those varieties for chlorophyll
content may be attributed to nature of the varieties, which is mainly
affected by the genetic and partially by the environmental factors such
as fertilizer, soil condition and weather. Similar findings were
reported by Abd Alla (1996)
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Regarding flag leaf area, data in Table (3) indicated that rice varieties
differ significantly in their flag leaf area. Giza 181 gave the highest
flag leaf area (44.1 cm?), while, HR 5824-B-3-2-3 recorded the lowest
one (18.5 cm?). The differences among the rice varieties for their flag
leaf area mainly attributed to nature of variety, similar trend found by
Hammoud (2005).

Table (3): Flag leaf area (cm®) and Chlorophyll content (SPAD) of
rice varieties in 2007 and 2008 seasons and combined data.

» Flag leaf area (cm) Chlorophyll content (SPAD)

varieties 2007 | 2008 | combined | 2007 | 2008 | combined
Very early varieties
HR5824-B-3-2-3 184n 1850 185q 43.6d | 43.0de 433 fg
M202 423b | 415¢ 419¢ 50.0ab | 49.3b 49.7b
M101 37.6d | 37.0ef 373f 490b 48.7b 48.8b
M201 403c¢c | 404d 404 ¢ 510a 510a 51.0a
Early varieties
Sakha 103 294k | 29.6kl 29.5m 43.0def | 42.7 de 42.8 gh
GZ 6522-15-1-1-3 37.0de | 37.6¢ 373f 420ef | 41.7ef 41.8 hi
Giza 177 273m | 272n 272p 439cd | 440cd | 440d-g
Sakha 102 28.7kl 1| 284 m 28.60 43.4de | 42.7 de 43.1g
Medium varieties
GZ 6214-4-1-1-1 30.6ij | 30.4jk 30.5kl 415f | 41.0fg 4131
Giza 182 41.1¢ 413 ¢ 41.2d 372h 36.0ij 36.6kl
GZ 6296-12-1-2-1-1 294k 29.4 ] 29.4 mn 4543¢c | 440cd 44.7 cd
Giza 178 428b | 43.0b 4290 43.0 def | 42.7 de 42.8 gh
SK 2034 H1 43,1b | 43.7ab 434b 390g | 40.0gh 395j
CT 9852-3-2-1-4- 3061 | 304 jk 30.5kl 340] 35.0 jk 345m.
PM 31.21 308 310k 440cd | 450¢ 44.5 cde
Sakha 104 326h 32.1i 324j 43.0def | 44.0cd 435 efg
GZ 6903-2-2-1 34.11fg ( 33.1h 336i 456 ¢ 453 ¢ 455¢
Sakha 101 334¢ | 332h 33314 39.03g | 38.7h 389j
GZ 6910-28-1-3-1 | 2841 | 283 m 2840 446¢cd | 44.0cd | 44.3def
GZ 6906-1-1-1-1
Late varieties 303j | 304 jk 3041 453c | 44.0cd 44.7 cd
Giza 176 44,1a | 44.1a 44.1a 36.5hi | 36.4ij 36.5kl
Giza 181 36.5¢ 36.6f 366¢g 340j 34.0k 34.0m
IR 50 348f | 342¢g 345h 352 36.0ij 3561
IR8 293k | 283 m 28.8 no 38.0gh 36.7i 375k
Giza 171

In a column, means followed by the same letter are not significantly different at the
5% level by DMRT.

Seedling height at panicle initiation and plant height at harvest:

The seedling height up to 5 leaf stage and plant height at
harvest showed significant differences among the twenty four varieties
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of different duration groups (Table, 4). Giza 171 recorded the longest
seedling height at 5 leaf stage and plant height at harvest (29.5 and
128 cm respectively), while, Sakha 101 recorded the shortest seedling
height (17.8cm) and HR 5824-B-3-2-3 recorded the shortest plant
height at harvest 77.5cm).These differences mainly due to their
different in genetic background.

Growth stage and tillering:

Tiller development in all the varieties was generally observed
in 4™ week i.. just after 5 leaf stage. The variation in tiller number
among of different duration groups even within the very early types
was observed from 5" week on-wards; active vegetative phase is the
period to acquired maximum tillers (Tanaka et al 1964). The period
of tiller development (number of days) extended from5 leaf stage to
panicle initiation stage i.e. 13 days in HR 5824-B-3-2-3, 31 days in
M202 (very early), 35days in Sakhal03 (early), 41 days in GZ 6214-
4-1-1-1 (medium) and 68 days in Giza 171 (late type). In the very
early rice group the period for tillers development in the vegetative
phase was very much shorter as compared to early, medium and late
varieties. This is mainly attributed to low grain yield of very early
rice.

The vegetative development particularly, tillers development
overlapped with the reproductive stage especially in the very early
group. Similar findings in very early rice varieties were also observed
by Mohanty and Srivastava (1990), due to these overlapping stages
the very early varieties showed more number of ear bearing tillers at
maturity than the total tillers observed at panicle initiation (Table, 5),
indicating that in these varieties produces more tillers even after
panicle initiation i.e. still producing tillers after it had come productive
(formed). While, this was not the case in the other groups, in the early,
medium and late varieties, where the number of ear bearing tillers at
maturity in general were less than the total number of tillers at panicle
initiation stage. It means some developed tillers at panicle initiation
being unproductive. Though the late developed tillers in the very
early maturing group did produce normal panicles, it didn’t mature at
the same time as tillers produced before panicle initiation and was in
general later in maturity.
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Table (4): Seedling height (cm) at 5 leaf stage and plant height (cm) at
harvest of rice varieties in 2007 and 2008 seasons and
combined data.

Seedling height (cm) at 5 leaf

plant height (cm) at harvest

varieties stage

2007 2008 combined 2007 2008 combined
Yery early varjeties
HR5824-B-3-2-3 25.3cde | 27.0bed 26.2cd 717.01 78.0n 77.5m
M202 27.0b 28.0b 27.5b 98.0h 98.0gh 98.0h
M101 25.0def 25.0ef 25.0¢efg 123.0b 125.0b 124.0b
M201 23.0gh 24.0fg 23.5ijk 94.0j 93.0k 93.5j
Early varieties
Sakha 103 25.0def | 26.0de 25.5def 98.0h 97.0hi 97.5h
GZ 6522-15-1-1-3 25.3cde | 26.3cde 25.8de 99.0gh | 98.0gh 98.5gh
Giza 177 26.0bcd | 27.0bcd 26.5bcd 101.0f 100.3f 100.6f
Sakha 102 27.0b 28.0b 27.5b 107.0d 106.0d 106.5d
Medium varieties
GZ 6214-4-1-1-1 26.6bc 27.6bc 27.2b¢ 96.0i 96.0ij 96.0i
Giza 182 23.6fgh 24.0fg 23.8hij 65.0gh 97.0hi 98.0h
GZ 6296-12-1-2-1-1 22.3hi 23.0gh 22.6k 87.0k 86.0m 86.51
Giza 178 23.3gh 24.3fg 23.8hij 99.0gh 97.0hi 98.0h
SK 2034 H1 24.3efg 25.3¢f 24.8¢-h 103.0e 103.0e 103.0¢
CT 9852-3-2-14-PM Sakha 104 24.0efg 25.0ef 24.5f-i 103.0e 103.0¢ 103.0¢
GZ 6903-2-2-1 27.0b 28.0b 27.5b 107.0d 107.0d 107.0d
Sakha 101 21.0i 22.0h 2151 96.0i 95.0 95.5i
GZ 6910-28-1-3-1 17.6 18.0i 17.8m 88.0k 88.01 88.0k
GZ 6906-1-1-1-1 23.0gh 23.0gh 23.0jk 96.0i 96.0ij 96.0i
Late varieties 27.0b 28.0b 27.5b 95.0ij 95.0§ 95.0i
Giza 176
Giza 181 24.0efg 24.0fg 24.0g45 | 100.0fg | 99.0fg 99.5fg
IR 50 24.0efg 25.0ef 24.5f+ 100.0fg | 99.0fg 99.5fg
IR8 24 3efg 25.0ef 24.6fgh 98.6gh | 98.0gh 98.3gh
Giza 171 25.0def | 26.0de 25.5def 119.6c 120.0¢ 119.8¢

29.0a 30.0a 29.5a 127.6a 128.3a 128.0a

In a column, means followed by the same letter are not significantly different at the

5% level by DMRT.
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Table (5): Number of tillers/plant at panicle initiation and number of
panicles/plant at harvest of rice varieties in 2007 and 2008
seasons and combined data.

Number of tillers/plant number of panicles/plant
varieties
2007 2008 | combined | 2007 2008 combined

Very early varieties

HR5824-B-3-2-3 14.0hi 13.0i 14.0k 16.0j 15.0j 16.0n
M202 18.0f 17.0g 17.0h 18.0hi 16.0ij 17.0lm
M101 14.0hi | 14.0hi 14.0jk 17.0ij 16.0ij 17.0m
M201 13.0i 14.0hi 14.0k 18.0ghi 17.0hi 18.0kl
Early varieties

Sakha 103- 16.0g 17.0g 16.0i 21.0bed 20.0def 20.0efg
GZ 6522-15-1-1-3 20.0e 21.0ef 20.0g 20.0def 19.0efg 20.0ghi
Giza 177 16.0g 17. 0g 17.0hi 20.0d-g 19.0e-h 19.06hij
Sakha 102 15.0gh | 15.0h 15.0f 19.0e-h 18.0fgh 19.0ijk
Medium varieties

GZ 62144-1-1-1 22.0cd | 23.0abc | 22.0def 19.0fgh 18.0gh 18.0jk
Giza 182 240b | 23.0abc | 24.0bc 22.0ab 21.0a-d 22.0bcd
GZ 6296-12-1-2-1-1 23.0bc | 22.0bcd 23.0c-f | 22.0abc 21.0a-d 21.0b-¢
Giza 178 22.0cd | 22.0bcd 220¢ef 22.0ab 21.0abc 22.0abc
SK 2034 H1 23.0bc | 23.0abc | 23.0cde | 20.0cde 20.0def 20.0fgh
CT 9852-3-2-1-4-PM 23.0bc | 22.0cde | 22.0def | 20.0def 20.0def 20.0fgh
Sakha 104 23.0bc | 23.0abc | 23.0cde 22.0ab 21.0a-d 22.0bcd
GZ 6903-2-2-1 20.0e | 21.0def 21.0g 21.0bcd 21.0bcd 21.0 c-f
Sakha 101 23.0bc | 24.0ab 23.0bcd 22.0ab 21.0a-d 22.0abc
GZ 6910-28-1-3-1 21.0de | 20.0f 220g 22.0ab 22.0ab 22.0ab
GZ 6906-1-1-1-1 20.0e 20.0f 22.0g 22.0ab 21.0a-d 22.0bcd
Late varieties

Giza 176 22.0cd | 22.0cde 22.0f 20.0def 20.0cde 20.0fgh
Giza 181 24.0b | 23.0abc 24.0bc 20.0cde 20.0def 20.0fgh
IR 50 24.0b 24.0a 24.0ab 21.0bed 21.0bcd 21.0c-f
IR8 26.0a 24.0a 25.0a 23.0a 22.0a 23.0a
Giza 171 23.0bc [ 23.0abc | 23.0b-e | 21.0bcd 20.0cde 21.0d-e

In a column, means followed by the same letter are not significantly different at the
5% level by DMRT.

Panicle length and number of filled grains/panicle:

Regarding to panicle length, rice varieties differ significantly
in this trait. IR 50 as late type gave the longest panicle (28.0cm), while
HR 5824-B-3-2-3 (very early) recorded the shortest one
(16.0cm).Theses differences among rice varieties mainly due to
genetic background. '

Regarding number of filled grains/panicle, data in Table (6)
indicted significant differences among the 24 rice varieties for this
trait in two seasons and their combined analysis. SK2034HI
(medium) and IR 50 (late) varieties gave the highest number of filled
grains/panicle (171 and 172 grains, respectively). While, HR 5824-B-
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Ia23(very early) gave the lowest oumber (79grainy), the differences

in number of filled grains/panicle could be attributed to genotypes.
Similar trend was found by Ebaid and El-Rewainy (2005).

Table (6): Panicle length (cm) and Number of filled grains/panicle
of rice varieties in 2007 and 2008 seasons and combined data.

Panicle length (cm) Number of filled grains/panicle
varieties
2007 | 2008 | combined 2007 2008 combined
Very early varieties
HR5824-B-3-2-3 163k | 16.0i 16.2k 80.0n 79.0r 80.0n
M202 21.3h | 21.0f 21.2h 140.0f 140.0h 140.0f
M101 21.3h | 21.0f 21.2h 123.0k 123.0n 123.0k
M201 19.71 | 20.0g 19.8i 100.0m | 100.0q 100.0m
Early varieties
Sakha 103 22.0g | 22.0e 22.0g 127.0i 125.0m 126.0i
GZ 6522-15-1-1-3 20.0i | 20.0g 20.0i 130.0h 127.01 128.0h
Giza 177 20.0i | 20.0g 20.0i - | 122.0k 120.00 121.0k
Sakha 102 24.0d | 23.7¢c 23.9d 125.0j 123.0n 124.0j
Medium varieties
GZ 6214-4-1-1-1 18.0j | 18.0h 18.0 116.01 115.0p 116.0i
Giza 182 24.0d | 24.0c 24.0d 160.0c 158.0d 159.0¢c
GZ 6296-12-1-2-1-1 224g | 22.1e 223g 116.01 115.0p 115.01
Giza 178 23.0f | 23.0d 23.0f 154.0d 152.0¢ 153.0d
SK 2034 H1 24.0d | 23.8¢ 23.9d 176.0a 166.0b 171.0a
CT 9852-3-2-1-4-PM 25.0c | 25.0b 25.0¢ 135.0g 133.0j 134.0g
Sakha 104 22.1g | 23.0d 22.6g 136.0g 134.0j 135.0g
GZ 6903-2-2-1 22.0g | 22.0e 22.0g 129.0h 127.01 128.0h
Sakha 101 22.0g | 22.0e 22.0g 149.0¢ 147.0g 148.0¢
GZ 6910-28-1-3-1 22.1g | 22.0e 22.1g 116.01 114.0p 115.01
GZ 6906-1-1-1-1 22.2g | 22.0e 22.1g 131.0h 129.0k 130.0h
Late varieties
Giza 176 222g | 22.0¢ 22.1g 141.0f 138.0i 140.0
Giza 181 26.0b | 25.3b 25.7b 154.0d 149.0f 152.0d
IR 50 28.0a | 28.0a 28.0a 175.0a 170.a 172.0a
IR8 23.5¢ | 23.0d 23.3e 165.0b 162.0c 164.0b
Giza 171 21.2h | 21.0f 21.1h 140.0f | 139.0hi 140.0f

In a column, means followed by the same letter are not significantly different at the
5% level by DMRT.

1000-grain weight and grain yield/plant:

Data in Table (7) revealed a significant difference among the
rice varieties in their 1000-grain weight in the two seasons and their
combined data. M101 (very early) and GZ 6906-1-1-1-1 (medium)
gave the highest value of 1000-grain weight (31.5 and 30.0 grams,
respectively). While, HR 5824-B-3-2-3 (very early) and Giza 178
(medium) gave the lowest one (21.3 and 21.5 grams, respectively).
These differences may be due to the differences in their genetic
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structures. These results are in agreement with those obtained by
Hammoud et al. (2006). :

Table (7):1000-grain weight (g) and grain yield/plant (g) of rice
varieties in 2007 and 2008 seasons and combined data.

1000-grain weight (g) Grain yield/plant
varieties 2007 | 2008 | combined | 2007 | 2008 | combined

VCQ' early varieties .
HR5824-B-3-2-3 21.001 21.66k1 21.33m 33.0m | 35.0mn 34.0n
M202 24.33ij 24.66h 24.50§ 32.6m 34.0n 33.3n
M101 31.33a 31.66a 31.50a 46.6] 47.0k 46.8k
M201 21.661 22.335k 22.00m 35.01 36.0m 35.5m
Early varieties
Sakha 103 24.66hi 24.66h 24.66j 52.0h 53.0hi 52.5i
GZ 6522-15-1-1-3 27.66¢ 28.66¢ 28.16¢ 47.0j 48.0jk 47.5k
Giza 177 27.00cd 27.0ef 27.00def 40.0k 41.01 40.51
Sakha 102 27.66¢ 27.66de 27.66¢cd 52.0h 53.6h 52.8i
Medium varieties .
GZ 6214-4-1-1-1 26.66de 27.33¢ 27.00def 47.0j 49.0j 48.0k
Giza 182 27.00cd 27.33¢ 27.16de 47.9j 48.3jk 47.6k
GZ 6296-12-1-2-1-1 25.66fg 25.66g 25.66hi 49.0i 51.3i ‘ 50.25
Giza 178 21.661 21.331 21.50m 55.0g 57.3g 56.1h
SK 2034 H1 23.66j 23.66i 23.66k 76.0a 79.6a 77.8a
CT 9852-3-2-1-4-PM Sakha 104 | 26.00efg | 26.33fg | 26.16ghi | 56.7fz | $9.0fg 57.8g
GZ 6903-2-2-1 26.33def | 26.33fg 26.33fgh 65.0d 68.0d 66.5d
Sakha 101 27.66¢ 2733e 27.50cd 58.0f 60.0f 59.0g
GZ 6910-28-1-3-1 26.66de 26.33fg 26.50¢fg 71.6b 74.0b 72.8b
GZ 6906-1-1-1-1 27.66c | 28.33cd 28.00c 69.0¢ 70.0¢ 69.5¢
Late varieties 29.66b 30.33b 30.00b 63.0¢ 65.0e 64.0f
Giza 176 .
Giza 181 25.33gh 25.66g 25.50i 65.0d 66.0¢ 65.5de
IR 50 26.33def | 26.33fg 26.33fgh 68.0¢c 69.6¢d 68.8¢c
IR8 : 24.33j) 24.66h 24.50j 64.0de 65.0¢ 64.5¢f
Giza 171 26.33def | 26.33fg 26.33fgh 67.0c 69.6¢cd 68.5¢

27.66¢ 26.66fg 26.60efg 56.61g 59.0fg 57.8g

In a column, means followed by the same letter are not significantly different at
the 5% level by DMRT.

Regardmg gram y1eld/plant the rice varieties differed
significantly in their grain yield in the two seasons of the study and

combined. SK 2034 HI1 and Sakha 101 (medium varieties) produced
the highest grain yield/plant (77.83 and 72.83 grams, respectively). On
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the other hand HR 5824-B-3-2-3, M202 and M201 (very early
varieties) produced the lowest grain yield/plant (34.0, 33.33 and 35.5
grams respectively). The superiority of SK 2034H1 and Sakha 101
rice varieties in grain yield/plant might be due to their higher number
of panicles/plant, number of filled grains/panicle and their agronomic

efficiency. These results are in agreement with those obtained by Abd
EL-Wahab et al. (1998).

Genetic parameters:

Phenotypic and genotypic coefficients of variability,
heritability and genetic advance for each trait are presented in Table
(8). The rice varieties showed a wide range of variation for all studied
traits over the two seasons, where mean squares for all traits were
highly significant. Thus, selection for these traits among these
varieties would be effective in all cases. Similar results were obtained
by Aly et al. (1984). The genetic coefficient of variability (G.C.V) for
some physiological and yield and its components ranged between 9.31
and 22.5 % over the two seasons. The relatively high genetic
coefficient of wvariability for physiological and yield and its
components indicated that these traits might be more genotypically
predominant and it would be possible to achieve further improvement
in them. However, the phenotypic coefficient of variability was higher
than the genotypic one in all studied characters, but the most portion
of P.C.V was contributed by the genotypic component, less by
environmental component.

Heritability percentage is estimated as a ratio between the
genotypic variance and the total phenotypic variance. Estimates of
heritability in broad sense were high for all studied traits and ranged
between 86 and 99.4% (Table, 8), high heritability estimates are
useful while, making selection based on phenotype. High heritability
coupled with high genetic advance (Table, 8) were observed for
vegetative phase, number of days to heading, flag leaf area, number of
- filled grains/panicle and grain yield/plant. This indicates that selection
process for these traits would certainly bring improvement in the
genotypes. Burton (1952) reported that genotypic coefficient of
variability, together with heritability estimates would give a clear
picture about the extent of advance to be expected from selection,
therefore the expected gain from selection (Ag%) would be a better
indicator for selection response. With regard to Burton (1952), all the
studied traits showed relatively high G.C.V with high heritability
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estimates in broad sense. Accordingly, the expected genetic advance
(Ag %) from selection appeared to be effective for these traits. In
conclusion, genetic improvement would be feasible among the tested
genetic background for further enhancement of such physiological
parameters which decimally results in a higher yield potential.

Table (8): Estimates of phenotypic and genotypic coefficients of

variability, heritability and expected genetic advance
forl4 traits in 24 genotypes of rice (Oryza sativa L)
combined data (2007 and 2008).
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Parameters
Characters Means | M5 Error | Ph ¢ | ccv | peyv | Hertabilit [ o [ o
genotype _y
Vegetative phase 7678 | 112354 | 1016 | 18855 | 18719 | 17.82 | 17.88 99.4 2811 | 3661
Reproductive 274 101.01 1.01 1797 | 1681 | 1496 | 155 93.5 816 | 2978
phase
Days to heading 1042 | 141373 | 1080 | 27314 | 23552 | 1473 | 1477 99.3 315 | 3014
Repining phase 304 | 71256 | rtez | 1312 | 1183 | 1132 | 119 902 672 | 2211
f’c":;““g height 2499 | 3506 | 0727 | 643 | 587 | 968 | 1016 913 477 | 1908
Plant height (cm) | 10031 | 73998 | 105 | 12431 | 12332 | 1107 | 111 99.2 278 | 27
No.of tillers/plant | 2032 | 8044 | 0644 | 1412 | 1339 | 1801 | 1845 9438 732 | 36.02
No. of
Do iele/plant 1998 | 20659 | 07189 | 403 | 347 | 931 | 1010 86.0 356 | 1781
Flagleafarea(cm) | 3381 | 239.88 | 0249 | 4023 | 3997 | 1869 | 1875 99.3 1296 | 3833
Chlorophyll N
ot tePAD) 4203 | 12893 | o834 | 232 | 2148 | 1102 | 1123 9.2 93s | 2224
Paniclelength cm) | 221 | 35756 | 006079 | 615 | s95 | 1104 | 1122 96.7 494 | 224
No. of filled 13387 | 286922 | 1038 | 48062 | 47753 | 1633 | 1637 99.4 4488 | 3353
grains/panicle
1000-grain 259 | 3181 | o315 | 651 | 631 | 969 | 985 96.9 51 | 1969
weight(g)
Grain
: : . 3 7. ] 7 } 7| s

yiidihlants) 5573 | 943926 | 1091 | 15835 | 15733 | 225 | 225 994 2573 16
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Fig. (1): Hierarchical cluster analysis based on vegetative stage

CASE O S 10 15 20 %
Label Mon 4or=ca---e e amans —fenmocnas R foosmnns -+
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GZ6296 1~
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GZ6214 o
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GZ6903 it
Sk2034H 16

Giza 182 :i-
Sakha 103 5

Gizal 77 "
GZ6522 -
Sakha 102 8-
M202 2

M101 3

M201 .
HR5824 11—

Cluster analysis:

Hierarchical cluster analysis based on vegetative stage are
presented in fig. (1). as shown in the figure, two main groups were
formed at only 25% similarity. The first group (A) represented 16
genotypes all of them belonged to medium and late maturing groups
while, the remaining (B) eight represented the very early and early
groups. The large group A sub grouped at almost 85% similarity into
two groups Al and A2. a further divergence occurred in Al group at
95% similarity to out yield two subgroups All and Al2. All
represented 8 genotypes four late genotypes (Giza 176, Giza 181, IR
50 and IR8) and four medium varieties, i.e., GZ6910-28-1-3-1,
GZ6906-1-1-1-1, Sakha 101 and CT 9852-3-2-1-2-4-PM. The four
medium duration genotypes, however, recorded long period at
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vegetative stage explain their clustering with the late maturing
varieties. A12 group had only one very late variety Giza 171, With 99
days at vegetative stage. This clearly indicates the genotypes grouping
based on their vegetative period length. The main Al group had
genotypes with vegetative period ranged from 85 to 99 days,
meanwhile, the other main sub group A2 consisted of seven genotypes
i.e, GZ 6296-12-1-2-1-1, Giza 178, GZ 6214-4-1-1-1, Sakha 104, GZ
6903-1-2-2-1, SK 2034H and Giza 182. It is worthnoting that though
all medium duration varieties almost had some total duration, but their
clustering in different groups based on the length of vegetative stage
period. Although the Al seven genotypes are all medium duration
varieties, but they had relatively shorter vegetative period than the
other four genotypes that were clustered with late duration group, their
vegetative period ranged from 71 days to 81 days. The main group B
also represented both the very early and early group genotypes. This
group was spited near 90% similarity into two sub groups Bl and B2.
The former group B1 was again sub grouped into two groups B11 and
B12. B11 consisted of the four early genotypes, i.e, Sakha 103, Giza
177, GZ 6522-15-1-1-3 and Sakha 102. B12 had three genotypes
from the very early group i.e., M202, M101land M201 with vegetative
period ranging from 60-68 days. HR 5824-B-3-2-3 formed a sub
cluster group B2since it had the shortest vegetative period at all where
it recorded only 42 days. Conclusions, the clustering were show to be
influenced mainly with vegetative stage period and with lesser extend
with days to heading. Though B group consisted of 8 japonica rice
varieties, the A group was not the case, it had japonica, indica and
indica japonica varieties and hence, the clustering was not able to
classify genotypes based on their pedigree in all cases.

Correlation coefficient

The relationships among the studied traits represented as
correlation coefficient are presented in Table (9). The correlation
coefficient was statistically estimated as reported by Gomez and
Gomez (1983). A significant positive correlation between seedling
height at S leaf stage and plant height at harvest stage. Meanwhile,
highly significant and positive)correlation were observed between
vegetative stage (from seeding to panicle initiation), reproductive
stage ( from panicle initiation to heading) and days to heading. These
results were in a agreement with that of Takane et al. (1997).
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As for as the correlation coefficient between physiological
characters and grain yield is concern significant and highly significant
positive correlations were found between each of vegetative stage,
days to heading and reproductive stage with grain yield. While,
significant and negative correlation was observed between chlorophyll
content and grain yield. Also, positive correlations were observed
between yield components and physiological characters i.e., days to
heading, vegetative stage, flag leaf area with no. of filled
grains/panicle. Also, no. of panicles/plant was positively correlated
with days to heading, no. of tillers/plant and vegetative stage.

Regarding the correlation between grain yield and its components,
grain yield was highly significant and positively correlated with no. of
panicles/plant, no. of filled grains/panicle and panicle length. Also, no.
of panicles were highly significant and positively correlated with no.
of filled grains/panicle and panicle length. These findings were in
agreement with Yolanda and Das (1995) and Ashvani et al. (1997).

The results also showed higher values of significant and
positive correlation between vegetative stage at almost all studied
traits compared to that of the values of reproductive stage and ripping
stage (Table, 9). For vegetative stage correlation values were higher of
reproductive stage correlation values and the later were even higher
than ripping stage correlation values. These findings clearly reflects
the relative significance of each of the three stages and their effect on
plant growth and reproductively. Thus vegetative stage again proved
to be the most important factor determining grain yield among all
growth stages. Plant breeders could in turn utilize such critical and
determental factor for breeding very early maturing varieties without
significant yield reduction.
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Table (9): Correlation coefficient amohg some physiological

characters and yield and its components.
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1 2 3 4 s ‘ 7 s s 10 | n 12 13 14
. l‘.'d:';:“ 24 | ] as | a1 ) 38 | 28 | 36 | -0 | o1 | a8 | .22 | as
7". D'I. "g“’ 18 | 27 82 75 s8+e | 5700 | 9% | 52 32 | .07 | 65 | a8
3. lm;n‘ in 19 08 .14 02 07 a9 07 -.08 -10 ~011 10
4 Grain yield Joes | g2%e | g2en | goes | see | a2e | 03 | a7 | -s0 | -30
i;ﬂ‘:‘,:;m g7 1 jpee | mgee | o9 | a3 |2 | 27 | g6 | -m
:"f;l;‘/phm Sree | sges | 730 | 34 | a07 | a8 | 47 | -3
;::sg:':e a1 | eeer | 03 | 12 | g0 -1
;“P’::'d' s ] w07 | -7 | e -19
;"V:g“““ 27 | -3 a1 | -eee | a8
10.Re-
productive -13 - 42 -40 -.06
stage
::. Ripping 17 .21 24
2 Flagleal 05 | .m2
13. Chlorophyll 05
Content -
14, Seediing
height

*correlation is significant at the 0.05 level (2- tailed).
** correlation is significant at the 0.01 level (2- tailed).
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