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ABSTRACT

Grains of eight rice mutants; SC 1, SC 6, RTY 1, RTY 3, HY 14, HYI 17, EH 4
and HYPI 22 were secured from Botany Department Faculty of Agriculture Cairo
university. The procedures and the methodology for induction these mutants as well
as the original mean performance of such mutants are presented else where;
Sabbour, (1989) and Sabbour etal. (2002). Grains were sown (M4 generation) at the
experimental farm in Itai El-Baroud Agricultural Research Station Behaira
Governorate Agricultural Research Center (ARC) in the summer season (2007). The
mean performance of such mutants was studied during M4 generation. The most
exciting results were as follows:, the selected line SC 1 showed in M4 generation
superior agronomic and yield traits. Sc 1 mutant line is not bred truly and it need more
generations to reach stability. SC 6 in M4 generation showed considerable number of
individuals scored low mean values toward the negative direction and lowering the
over all trait mean performance. The rice lines RTY 1 and RTY 3 proved that, the
average number of fertile tillers per plant of the selected lines maintained previously
recorded mean values of M3 generation in M4. The traits showed significant
differences among their progeny that recorded high CV% values as compared with
those showed no significant differences. The rice lines HY 14 & HYI 17 showed a true
breeding signs and no more breeding generations are required. Rice lines EH 4,
showed a considerable reduction in number of days elapsed from date of cultivation
till harvest. As, this mutant maintained 86.58 days till heading. Rice mutant line HYPI
22 did not bred truly for the original selected traits (high yield and high protein content)
and it still need more generations of selection to reach considerable stability.

INTRODUCTION

Rice is the most remarkable of cultivated crops. It is the stable diet of
over half of the world population including countless millions in Asia and
Africa who subsist almost eating rice. Moreover Egypt rice is grown in about
1.5 million Fadden (about 0.64 million hectare), (Anonymous 2007) recorded
this area because of the limited water resources. In Egypt, further increase in
rice production from increased vyield per unit area is needed; this can be
achieved through varietals improvement and other agricultural means.
Improved varieties of self-pollinated crops such as rice have been developed
traditionally through selection in segregation progenies or intra varietal
hybridization. Rice is an autogiros plant; consequently, the intra-varietal
variability is small. Therefore, the seek of an increase in the genetic variability
of the starting material should be needed. Since (1934) Incijima used X-rays
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and ultraviolet as a tool for induced mutations in rice. Futsuhara (1968)
reported the first induced high-yielding rice mutant "Reimei" which was
released in Japan as national variety. In Egypt, the effect of ionizing radiation
on rice plant and improving rice via mutation breeding using different sources
of mutagens were early reported by El-Balall (1967, 1972), El-Keredy and
Niwa (1973) and Sabbour (1989).

The present work is further studies that undertaken to continue long
term programmer started since 1984 at the Botany Dept. Faculty of Agric.,
Cairo Univ. aiming to evaluate eight selected rice mutants in M4 generation
and assigned the degree of stability for next generations. Stability is
commonly predicted as the product of heritability values and selection
differential, the latter being the difference between the mean of the selected
group and the mean of entire population. Since the genetic advance and
other genetic estimates will be discussed later.

MATERIALS AND METHODS

The present investigation was conducted during 2007, in the
experimental farm in Itai El-Baroud Agricultural Research Station Behaira
Governorate Agricultural Research Center (ARC). Plant materials were the
grains of eight rice mutants; SC 1, SC 6, RTY 1, RTY 3, HY 14, HYI 17, EH 4
and HYPI 22 which secured from Botany Department Faculty of Agriculture
Cairo university. The procedures and the methodology for induction these
mutants as well as the original mean performance of such mutants are
presented else where; Sabbour, (1989) and Sabbour etal.,(2002).

Field procedures implies raising M4 generation plants in the nursery for
about 30 days, Plantation was performed after field preparation and the
experiment was arranged in Randomized Complete Block Design (RCBD)
with three replicates. Grains of eight rice mutants were laid out in each Block
randomly. The studied characters includes; plant height, in cm. flag leaf area
index (LAI), number of fertile tillers/hill, panicle length, in cm, panicle weight,
in gm, grain + straw yield per plant, grain yield per plant, harvest index, grain
index (1000-grain weight, in gm), number of days to heading and number of
days to maturity and Protein contents mg/g was conducted according to
(AOAC, 1990). Data were subjected to conventional methods of statistical
analysis using SAS system (SAS Institute, 1996)

RESULTS AND DISCUSSION

1- Short Culm Mutation

Data represented in Table (1&2) showed the mean performance and
the descriptive values of the selected rice line SC 1 and SC 6 in M4
generation. Statistically, most of the studied traits; plant height, number of
fertile tillers, grain and straw vyield, harvest index, grain index as well as
heading and maturity age showed no significant differences within M4
individuals. On the contrary, significant differences detected in case of Flag
leaf area. panicle length and weight.
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It is noticeable that average plant height of the selected plants maintains
nearly the same values of M3 generation. Where, M3 mean plant height of
the selected line was 81.5 cm and their progenies in M4 showed an average
mean of 87.92 cm and the range of the growing plants ranged between 80.5
and 95.34 cm. It is evident that, the selected line SC 1 showed in M4
generation superior agronomic and yield traits. Where the average grains
yield per plant as well the harvest index values were 11.7 g and 0.46,
respectively. The correspondent values of M3 generation were 10.2 g and
0.48 for average grain yield per plant and harvest index, table (1). With
regard to the traits that showed significant differences within its individuals, it
is clear that these progenies exhibited a wide range of distribution where, a
considerable number of individuals scored low mean values toward the
negative direction and lowering the over all trait mean performance.
Indicating that such traits are not bred truly and it need more generations to
reach stability. Moreover, such traits may affected by the environment.
Variability as estimated by Coefficient of variation (CV%) within the selected
lines in M4 were mostly smaller as compared with the traits that showed
significant differences. It is notably that the mutant line SC 6 that showed
86.07 cm height as compared with its original and selected M3 parents which
scored 131.7 cm and 85.53 cm for both the original and the selected M3,
respectively. This is indicated that SC 6 line maintained and preserve its
deviated characters and bred truly through the M4 generation. Unfortunately
this line produced low yield as compared with its parents. So it need more
generations of selection to improve this trait. It is obvious that generally traits
showed significant differences among their progeny scored high CV% values
as compared with those showed no significant differences. Indicating the
uniformity within the progenies of both SC1 and SC 6 in M4 generation.

2- Rich tiller and high yield mutation

Data represented in Tables (3&4) showed the mean performance and the
descriptive values of the rice lines RTY 1 and RTY 3 (Rich tiller & High yield
mutation) in M4 generation. Statistically, most of the studied traits; number of
fertile tillers, grain yield per plant height, flag leaf area, panicle length as well
as heading and maturity age showed no significant differences found within
M4 individuals. On the contrary, significant differences detected of in case of
grain and straw yield, harvest index and panicle weight for the line RTY 1
while the line RTY 3 showed significant differences in harvest index, panicle
weight and grain index. It is obvious that average number of fertile tillers per
plant of the selected plants maintained previously recorded mean values of
M3 generation. Since, M3 mean number of fertile tillers per plant of the
selected M3 line were 14.82 and 13.75 for RTY 1 and RTY 3, respectively.
Their progenies in M4 showed an average of 13.0 and 12.5 the range of
tillers number was between 10.0 and 16.0 for RTY 1 and 10.0 to 15.0 for the
mutant line RTY 3. However, line RTY 1 showed promising yield traits. As,
the average grain yield per plant in M4 generation was 12.18 g comparing
with 10. 20 g per plant for the original selected strain. The corresponding
values for the line RTY 3 were: 12.31, compared with 10.20 g of the original
plants.It is apparent from Table (3&4) that, both grain + straw yield, harvest
index and average panicle weight.
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Regarding to the traits that showed significant differences, it is clear that
these progenies exhibited wide ranges as a considerable number of
individuals scored low mean values toward the negative direction though it
lowering the mean performance of such trait. So it could be concluded that
these traits; grain + straw yield, plant harvest index and panicle weight are
not bred truly. So, more successive generations are required to reach stability
for such traits. Moreover, these traits may affected greatly by the
environmental factors. The degrees of variability as indicated by CV% values
in M4 generation of the studied traits were used as an indicator of the
uniformity within the individuals in M4. It is clear that the traits showed
significant differences among their progeny that recorded high CV% values
as compared with those showed no significant differences.

3- High yield mutations

Data represented in Table (5&6) showed the mean performance and
the descriptive values of the rice lines HY 14 & HYI 17 (High yield mutation)
in M4 generation. It is obvious that , most of the studied traits; plant height,
number of fertile tillers, flag leaf area, grain + straw yield, grain yield per
plant height, as well as heading and maturity age showed no significant
differences within the individuals of M4. | t is obvious that average grain yield
per plant of the selected plants maintained previously recorded mean values
of M3 generation. The average grain yield per plant of the original plants was
10.20. However, M3 mean grain yield per plant of the selected M3 line were
12.84 and 13.1 for HY 14 and HYI 17, respectively. Their progenies in M4
showed an average of 12.6 and 12.8. The grain yield range was between
10.8 to 14.4 for HY 14 and 10.77 to 14.83. However, line HY 14 showed
promising yield traits. As, the average grain yield per plant in M4 generation
was 12.84 g comparing with 13.10 g for the original selected line in M3. It is
apparent from Table (5) that, that, significant differences detected in case of
harvest index, average panicle length and weight, for HY 14 while the line
HYI 17 showed significant differences for protein content, panicle length and
panicle weight. These indicated that the two selected lines progenies in M4
exhibited considerable number of individuals scored low mean values toward
the negative direction though it lowering the mean of such trait. Moreover, the
degrees of variability as indicated by CV% values were almost greater than
the other traits which showed no significant differences. So, it could be
concluded that these traits; harvest index, panicle length and weight are not
bred truly and still need more generation to reach considerable stability.

With regard to the mean performance and the descriptive values of
high yield and high protein content mutant (HY! 17) data presented in Table
(6) proved that, most of the agronomic traits showed non significant
differences indicating high amount of uniformity within its individuals. This
uniformity may reflect on the narrow ranges recorded for their descriptive
values. This is a good signal that the line HYI 17 showed a true breeding
signs and no more breeding generations are required. Moreover, the
recorded CV% values of its agronomic traits were considerably of high
magnitude concerning their uniformity. In addition the average grain protein
contents of this mutant line showed significant differences in M4. These
differences indicated that, grain protein content in this mutant line still need
more generations of selection.
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4- Early Heading mutation

Data represented in Table (7) showed the mean performance and the
descriptive values of the rice lines EH 4 (Early Heading mutation) in M4
generation. It is clear that , most of the studied traits; plant height, number of
fertile tillers, flag leaf area, grain + straw yield, Panicle length, grain index as
well as heading and maturity age showed no significant differences within the
individuals of M4. On the contrary, significant differences detected in case of
grain yield per plant, harvest index and average panicle weight, table, 7. Data
proved that the average grain yield per plant of the selected plants
maintained previously recorded mean values of M3 generation. Since, M3
mean grain yield per plant of the selected M3 line was 11.8 g as compared
with 10.20 g for the original plants. This mutant progeny in M4 showed an
average of 11.68 g. As, the average grain yield per plant in M4 generation
was 11.68 g comparing with 11.8 g for the selected line in M3. It is apparent
from Table (7) that, number of days elapsed from date of cultivation till
harvest showed a considerable reduction. Where this mutant maintained the
same period elapsed for heading 82.5 days as compared with 96.1 and 77.4
for both the original and M3 selected plants. Moreover, the degrees of
variability as indicated by CV% values were almost small. The uniformity
within its individuals may reflect on the narrow ranges recorded for heading
age descriptive values. So, it could concluded that this mutant bred truly for
the original selected trait (heading age) but it still need more generation to
reach considerable stability on its other agronomic traits.
5- High yield + high protein contents

Data presented in Table (8) showed the mean performance and the
descriptive values for the rice mutant line HYPI 22 (High yield + high protein
contents). Statistically this mutant proved that; significant differences were
recorded within M4 generation. Crude protein contents mg/g, harvest index
as well as average panicle weight per plant showed no homogeneity within its
individuals. As protein content was the major selected factor. This mutant in
M4 showed sergeants with low protein content and lowering the mutant mean
performance in M4 as the average protein content was 9.04 mg/g which
proved that this mutant is not stable and retained its original values which
was 9.16 mg/g, table(8). The other agronomic traits plant height, number of
fertile tillers, flag leaf area, grain + straw yield, panicle length, grain index as
well as heading and maturity age showed no significant differences within the
individuals of M4. As, the average grain yield per plant in M4 generation was
11.80 g comparing with 12.20 g for the selected line in M3. It is apparent from
Table (8) that, grain yield per plant showed considerable reduction in M4
generation. Moreover, the degrees of variability as indicated by CV% values
were almost high for both average protein content and grain yield. The
inconsistency within the individuals may reflect on the wide ranges recorded
for protein content mg/g values. So, it could concluded that this mutant did
not bred truly for the original selected traits (high yield and high protein
content) and it still need more generations of selection to reach considerable
stability.
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DISCUSSION

Six out of eight mutants under investigation showed relatively high
stability during M4 generation. The other two mutations maintained their
original characteristics by different extents. These effects in M4 indicated that
certain heritable changes took place in M3 and were transmitted to M4. This
support the hypothesis put forward by Brock (1970) that random mutation in
quantitative traits which are controlled by a large number of genes, with small
positive and negative effects, are expected to increase the variances and
shift the means away from the direction of previous selection history. This
was of particular significance since most of the agronomic important
characteristics, were controed in their inheritance by polygenic systems. The
same trend of results was recorded in various plants by Abo-Hegazi (1968),
Hanna (1969), Hassan (1977), Abo-Hegazi (1980), Harb (1981), Raaft
(1984), Nofal (1989) and EI-Sgai (1993).

The degree of variability as indicated by C.V. % values for the
agronomic and vyield traits in M4 generation, showed variable values within
the individual for the six stable mutants.This may be a reflection of its higher
mean which is used in the calculation of C.V. % in this connection, Scossirol
(1970) attributed the increased variability resulting from irradiation to the
mutation in minor genes, but Gupta and Virk (1977) attributed it to both
additive and non-additive effects. The same results were recorded in different
crops by Balint and Sutka (1968), Marwan et al., (1974), Harb (1981), Raaft
(1984) and Nofal (1989).

Stability is commonly predicted as the product of heritability values and
selection differential, which is the difference between the mean of the
selected group and the mean of entire population. Since the selection
intensity was minimized most of M4 characters, showed non significant
differences within each mutant progeny which composed the M4 population.
The most stable characters were; plant height, number of fertile tillers/hill,
grain yield per plant, grain weight, , number of days to heading and number of
days to maturity. The other studied traits, flag leaf area index (LAI), panicle
length, panicle weight, harvest index, grain index, grain + straw yield per
plant as well as protein contents showed a relatively low ability to stability.
So, these characters may need more extensive selection during the next
generation. So, according to the results found in the present study it could be
concluded that raising M4 was important to ensure the major characters of
these eight promising rice mutations and establishing the base for rising M5
generation.
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Table (1): Mean performance and the descriptive values of the rice line SC1 (Short Culm) in M4 generation

Original M3 sele;:ted Number Sianii
mean mean for 2 ignific-
Descriptive traits /Entry values deviated F?Ifarl\w/lt‘; Mean +SE Range CV% 5 gnce
Giza 172 characters
Mo M3 Ma

Plant height (cm) 131.7 81.50 180 87.92 +£0.36 80.5-95.34 0.054 23.13 NS
Number of fertile tillers 11.61 11.73 180 10.0 +£0.90 8.0 -12.0 0.188 24.50 NS
Flag leaf area  (cm?) 31.63 32.74 180 33.82 £0.20 26.25-41.4 0.479 7.18 *
Grain + straw yield (g) 21.89 21.73 180 21.62 +0.28 19.46 — 23.78 0.173 14.06 Ns
Grain Yield (g) 10.20 10.24 180 11.70 +0.32 9.94 — 13.46 0.220 18.38 Ns
Harvest index 0.46 0.48 180 046 =+ 0.01 0.43 - 0.49 0.273 0.016 Ns
Panicle length (cm) 22.7 23.8 180 245 £0.09 19.4—29.6 0.354 1.54 *
Panicle weight (g) 3.42 3.46 180 3.03 +0.02 1.83-4.23 0.381 0.073 *
Grain index (1000 grain) 23.48 23.56 180 23.55 +0.13 21.3- 25.8 0.074 3.03 Ns
Heading Age (Days) 96.1 99.2 180 95.0 £+0.44 90.0 — 100.0 0.062 34.69 Ns
Maturity Age (Days) 132.1 136.1 180 134.0 £0.62 129.0 — 138.0 0.060 69.06 Ns

Table (2): Mean performance and the descriptive values of the rice line SC 6 (Short culm ) in M4 generation
&°

Original [M3 selected|Number of| Mean + SE Range CV% Signific-
mean mean for | Ma Plants ance
Descriptive traits /Entry values deviated
Giza 172 | characters
Mo M3 Ma

Plant height (cm) 131.7 85.53 180 86.07 = 0.32 82.4-89.74 0.045 17.92 Ns
Number of fertile tillers 11.61 10.21 180 10.5 #0.13 8.0-13.0 0.402 18.97 Ns
Flag leaf area  (cm?) 31.63 30.04 180 31.8+ 0.18 29.8-33.8 0.065 5.56 Ns
Grain + straw yield (g) 21.89 22.5 180 22.35+ 0.15 19.8-24.9 0.143 10.89 Ns
Grain Yield (g) 10.20 10.06 180 10.36 + 0.02 9.42-113 0.345 14.19 Ns
Harvest index 0.46 0.48 180 047+ 0.01 0.45-0.49 0.227 0.01 *
Panicle length (cm) 22.7 19.59 180 21.85+0.18 19.1-24.6 0.244 1.19 *
Panicle weight (g) 3.42 2.86 180 2.64+ 0.07 2.27-3.01 0.267 0.06 *
Grain index (1000 grain) 23.48 21.18 180 2165+ 0.11 20.7-22.6 0.061 2.34 Ns
Heading Age (Days) 96.1 88.9 180 92.0 £0.39 86.0-98.0 0.051 26.87 Ns
Maturity Age (Days) 132.1 1234 ]180 128.0 + 0.51 [122.0 —134.0  |0.050 53.48 Ns
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Table (3): Mean performance and the descriptive values of the rice line RTY 1 (Rich tiller & High yield mutation) in

M4 generation

Original |M3 selected| Number Mean * SE Range CV% &2 Significance
mean mean for |of Plants

Descriptive traits /Entry| values | deviated

Giza 172| characters

Mo M3 Ma

Plant height (cm) 131.7 102.53 180 98.5 +0.51 93.4-103.6 0.070 47.3 Ns
Number of fertile tillers 11.61 14.82 180 13.0+0.34 10.0-16.0 0.379 | 21.0 Ns
Flag leaf area  (cm?) 31.63 32.04 180 37.17 £0.71 31.4-42.94 0.191 88.7 Ns
Grain + straw yield (g) 21.89 24.98 180 22.48 +0.21 21.4 —24.34 0.117 7.8 *
Grain Yield (g) 10.20 12.46 180 12.18 £ 0.04 10.7 — 13.66 0.043 0.3 Ns
Harvest index 0.46 0.48 180 0.47 £ 0.06 0.46 — 0.48 1.559 0.6 *
Panicle length (cm) 22.7 23.6 180 23.05 +0.34 20.8-25.3 0.191 | 21.0 Ns
Panicle weight (q) 3.42 3.81 180 3.2 *0.15 24-4.0 0.593 4.1 *
Grain index (1000 grain) 23.48 23.37 180 21.53 +0.25 19.6 — 23.46 0.154 | 11.0 Ns
Heading Age (Days) 96.1 98.9 180 102. 5+ 0.80 97.0-108.0 0.104 70.3 Ns
Maturity Age (Days) 132.1 127.4 180 133.0+1.06 | 128.0—138.0 | 0.102 | 835 Ns

Table (4): Mean performance and the descriptive values of the rice line RTY 3 (Rich tiller & High yield mutation
in M4 generation

Original |M3 selected| Number Mean * SE Range CV% 0?2 Significance
mean mean for |of Plants
Descriptive traits /Entry | values deviated
Giza 172| characters
Mo Ms Ma

Plant height (cm) 131.7 101.13 180 94.6 + 0.62 89.4 —-99.8 0.087 69.0 Ns
Number of fertile tillers 11.61 13.75 180 12.50 + 0.49 10.0 -15.0 0.577 43.1 Ns
Flag leaf area (cm?) 31.63 34.57 180 38.15 £+ 0.31 34.6 —41.7 0.083 17.3 Ns
Grain + straw yield (g) 21.89 23.83 180 219 + 0.27 20.3-235 0.158 13.1 Ns
Grain Yield (g) 10.20 11.92 180 12.31 + 0.24 10.7 —13.92 0.259 10.3 Ns
Harvest index 0.46 0.48 180 0.48 = 0.01 0.47 -0.49 0.274 0.0 *
Panicle length (cm) 22.7 24.1 180 20.50 £ 0.08 18.3-22.8 0.522 | 1149 Ns
Panicle weight () 3.42 3.64 180 3.05 £ 0.13 2.8-3.3 0.498 3.0 *
Grain index (1000 grain) 23.48 23.00 180 215 + 0.22 19.90 - 23.1 0.134 8.7 *
Heading Age (Days) 96.1 102.5 180 104.0 + 0.53 97.0-111.0 0.068 50.4 Ns
Maturity Age (Days) 132.1 130.4 180 133.0 £0.79 129.0 - 139.0 0.074 72.1 Ns
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Table (5) Mean performance and the descriptive values of the rice line HY 14 (High yield mutation) in M4

generation
Original |M3 selected| Number Mean * SE Range CV% A? Significance
mean mean for |of Plants
Descriptive traits /Entry | values deviated
Giza 172| characters
Mo M3 Ma
Plant height (cm) 131.7 107.03 180 110.75 +£0.42 102.5-119 0.056 | 32.26 Ns
Number of fertile tillers 11.61 12.90 180 115 +0.44 9.0-14.0 0.508 | 34.10 Ns
Flag leaf area  (cm?) 31.63 35.02 180 38.91 £0.24 33.12-44.7 0.082 9.98 Ns
Grain + straw yield (g) 21.89 25.94 180 2251 +0.33 18.8 — 26.22 0.180 | 19.62 Ns
Grain Yield (g) 10.20 12.84 180 126 +0.38 10.8-14.4 0.437 | 25.50 Ns
Harvest index 0.46 0.49 180 0.48 +0.01 0.47-0.49 0.284 | 0.023 *
Panicle length (cm) 22.7 22.9 180 23.26  +£0.11 19.8 —26.72 0.056 | 2.13 *
Panicle weight (g) 3.42 4.04 180 3.79 +0.02 2.83-4.75 0.084 | 0.103 *
Grain index (1000 grain) 23.48 23.12 180 2375 +0.15 | 21.89-25.61 | 0.177 | 4.20 Ns
Heading Age (Days) 96.1 102.5 180 103.82 +0.52 99.0 —108.0 0.064 | 43.43 Ns
Maturity Age (Days) 132.1 135.1 180 139.0 £0.42 135.0 — 143.0 0.043 | 31.67 Ns
Table (6): Mean performance and the descriptive values of the rice line HYI 17 in M4 generation
Original |M3 selected|Number off Mean + SE Range CV% &° Signif-
mean mean for Plants icance
Descriptive traits /Entry values deviated
Giza 172 characters
Mo M3 Ma
Crude Protein Content (mg/g) 9.16 11.53 12 10.36 + 0.05 9.52-11.2 0.014 0.030 *
Plant height (cm) 98.7 85.53 180 88.54 £+ 0.41 80.68 — 96.4 0.062 | 30.184 NS
Number of fertile tillers 11.99 12.43 180 12.0 £0.31 10.0-14.0 0.392 17.256 NS
Flag leaf area (cm?) 29.10 30.04 180 34.55+ 0.24 28.7-404 0.073 | 10.343 NS
Grain + straw yield (g) 19.93 22.21 180 24.1+ 0.31 20.7-27.5 0.197 17.256 NS
Grain Yield (g) 9.91 13.1 180 12.8£0.27 10.77-14.83 | 0.368 | 13.090 | NS
Harvest index 0.48 0.49 180 0.47+ 0.06 0.46 —0.48 1.748 0.646 NS
Panicle length (cm) 18.30 19.59 180 22.1£0.19 17.3-26.9 0.115 6.482 *
Panicle weight () 2.83 2.86 180 3.81+ 0.08 2.87-4.75 0.297 1.149 *
Grain index (1000 grain) 21.89 21.18 180 23.08 £0.21 20.3 — 25.86 0.123 7.919 NS
Heading Age (Days) 86.7 88.9 180 93.0 £ 0.32 89.0-97.0 0.048 | 18.387 | NS
Maturity Age (Days) 119.5 1234 180 128.0 £+ 0.34 122.0-134.0 0.035 | 20.757 NS
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Table (7): Mean performance

and the descriptive values of the rice line EH 4 (Early Heading mutation) in M4

generation
Original [M3 selectedNumber off Mean + SE Range CV% &2 Signif-
mean mean for Plants icance
Descriptive traits /Entry values deviated
Giza 172| characters
Mo M3 Ma

Plant height (cm) 131.7 96.83 180 95.19+0.17 89.4—-100.98 | 0.048 13.09 Ns
Number of fertile tillers 11.61 11.43 180 9.5 +0.11 7.0-12.0 0.248 5.82 Ns
Flag leaf area  (cm?) 31.63 31.36 180 29.11 +£0.37 21.5-36.72 0.153 24.58 Ns
Grain + straw yield (g) 21.89 18.22 180 19.76 £0.11 17.8-21.72 0.057 2.17 Ns
Grain Yield (g) 10.20 11.8 180 11.68 £0.02 9.4 -13.96 0.024 0.07 *
Harvest index 0.46 0.48 180 0.48 +0.03 0.47-0.49 0.851 0.16 *
Panicle length (cm) 22.7 18.26 180 20.18 +0.18 18.6 —21.76 0.109 5.82 Ns
Panicle weight (g) 3.42 2.74 180 2.47 +0.08 2.08 — 2.86 0.338 1.15 *
Grain index (1000 grain) 23.48 21.75 180 20.14 £0.13 18.18 — 22.10 0.088 3.03 Ns
Heading Age (Days) 96.1 77.4 180 82.5 +0.42 76.0— 89.0 0.063 31.67 Ns
Maturity Age (Days) 132.1 106.3 180 112.0 +0.56 108.0—-116.0 | 0.058 56.31 Ns

Table (8): Mean performance and the descriptive values of the rice line HYPI 22 (High yield

contents) in M4 generation

+ high protein

Original |M3 selected|Number off Mean + SE Range CV% &2 Signif-
mean mean for Plants icance
Descriptive traits /Entry IR 1626 | deviated
characters
Mo Ms Ma
Crude Protein Content (mg/g) 9.16 11.34 12 9.04 + 0.03 7.8—-10.28 0.136 0.16 *
Plant height (cm) 98.7 91.83 180 94.64 + 0.45 87.3-101.9 0.060 36.36 Ns
Number of fertile tillers 11.99 11.43 180 115 +0.31 9.0-14.0 0.358 17.26 Ns
Flag leaf area (cm?) 29.10 32.26 180 32.71+0.24 29.52 - 35.9 0.083 10.34 Ns
Grain + straw yield (g) 19.93 22.94 180 23.41+0.29 21.9-24.92 0.160 15.10 Ns
Grain Yield (g) 9.91 12.20 180 11.80+ 0.27 9.6 -14.0 0.310 13.09 Ns
Harvest index 0.48 0.47 180 0.45+ 0.03 0.44 —0.46 0.891 0.16 *
Panicle length (cm) 18.30 22.9 180 23.44+0.16 21.8 —25.08 0.081 4.60 NS
Panicle weight (g) 2.83 3.14 180 3.27+0.07 2.11-4.43 0.449 0.88 *
Grain index (1000 grain) 21.89 23.82 180 22.35+0.24 20.1-24.6 0.119 10.34 Ns
Heading Age (Days) 86.7 91.6 180 92.73+0.47 87.0-97.0 0.063 39.66 Ns
Maturity Age (Days) 119.5 124.3 180 123.0 £ 0.38 116.0-130.0 0.035 25.93 Ns
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