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1.7 INFLUENCE OF TOP LEAF CLIPPING ON GROWTH AND
YIELD OF RICE UNDER DIFFERENT SOWING DATES
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Abstract
R ice (Oryza sativa) is an important cereal crop that is

affected by sowing date and some cultural practices.

A two-year experiment was conducted at the Farm of
Sakha Agric. Res. Stn., Kafr El-Sheikh, Egypt during 2012
and 2013 growing season to study the effect of sowing date
(20" of April, 10" of May and 1% of June) and the leaf
clipping (without clip (C1), clip flag leaf (C2), clip flag leaf
plus second upper leaf (C3) and clip flag leaf plus second
and third upper leaves (C4) on grain yield of 12 rice
genotypes. The main objective was to study the role of flag,
2" and 3" leaf on yield and yield characteristics of some rice
genotypes under different sowing dates. The highest
number of filled grains panicle?, panicle length (cm),
number of primary branches panicle?, plant height (cm),
number of effective tillers hill"l, and grain yield ha™ were
recorded at May 10" plantings which was significantly
superior to those of April 20" and June 1% plantation.
Genotype, GZ 9461-4-2-3-1 produced the maximum grain
yield across leaf removal treatments (8.14 and 8.53 t ha in
2012 and 2013 seasons, respectively). Treatments of C2, C3
and C4 resulted in an average decreases in grain yield by
23.2, 30.6 and 42.8 %, respectively compared to Ci.
Interaction among sowing date, rice genotype and leaf
clipping had a significant effect on grain yield in the first
season. However, the highest grain yield was obtained by GZ
9461-4-2-3-1, sown on May 10" without clipping.
Keywords: Oryza sativa L.~ flag leaf - leaf clipping.

INTRODUCTION

Since planting date affects the genetic efficiency of rice in environmental
resources consumption, the selection of appropriate planting date is of a high
importance for optimum  rice productivity (Ali and Rahman, 1992). Environmental
condition, as a factor affecting vyield related properties of rice, varies at

different planting dates. The relationship between environmental condition and yield
related properties of plant is well documented (Rudall, 1994).

Sowing and transplanting at the optimum time is important for obtaining high
paddy yield. Too early or too late transplanting causes yield reduction due to crop
sterility and lower number of productive tillers (Nazir, 1994). Sowing in time ensures

that vegetative growth occurs during a period of satisfactory temperature and
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high levels of solar radiation, and guarantees that grain filling occurs when
temperatures are more likely, hence good grain yield and quality were achieved
(Farrell et. al., 2003).

Under Egyptian condition, both day length and average temperature during
the different growth stages have significant effects on rice yield. Thus, planting date
plays a significant role in rice productivity in Egypt (RRTC, 2002). Delaying sowing
date sharply decreased the Ileaf area index, dry matter production and
chiorophyll content. In addition, delaying sowing date by 2-4 weeks significantly
reduced the period from sowing to heading (El-Khoby, 2004).

Flag leaves play a major role in synthesis and translocation of photo
assimilates to the rice seeds, affecting grain yield. Removal of the rice flag leaf at any
stage after panicle emergence was reported to cause significant reduction in grain
yield (Singh and Ghosh, 1981). Another report showed that flag leaf contributed to
45% of rice grain yield and, when removed, was the major component for yield loss
(Abou-Khalifa et. al, 2008). According to Mae (1997), 60-90% of total carbon in the
panicles at harvest is derived from photosynthesis after heading, while 80% or more
of nitrogen (N) in the panicles at harvest is absorbed before heading and remobilized
from vegetative organs. In wheat, up to 34.5% grain yield reduction was reported
after flag leaf removal at the heading stage (Mahmood and Chowdhry, 1997), while
Birsin (2005) showed that flag leaf removal resulted in approximately 13, 34, 24%
reduction in grains per spike, grain weight per spike and 1000-grain weight,
respectively, and 2.8% increase in grain protein contents. Similarly, rice flag leaves
are also believedv to be @ major source of remobilized minerals for the seeds, and
recent reports tried to correlate gene expression levels on flag leaves with
concentration of mineral nutrients in rice seeds (Narayanan et. al, 2007, Sperotto et.
al,, 2009, 2010). However, to the best of our knowledge, no single report has pointed
out that flag leaves as the major source of metals to the rice developing seeds.
According to Yoshida (1981) all rice leaves-from the flag leaf down to the third leaf
from the top export assimilates to the panicle. The top three leaves not only
assimilate majority of carbon for grain filling during ripening phase, but ' provide large
proportion of remobilized-nitrogaen for grain development during their senescence
(Misra and Misra, 1991; Mae, 1997). Viewing these facts, the field experiment
was conducted to evaluafe the effectiveness of sowing dates, clipping leaves on

growth and yield of some rice genotypes.
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MATERIALS AND METHODS

This experiment was conducted at at the Farm of Sakha Agric. Res. Stn., Kafr
El-Sheikh, Egypt during 2012 and 2013 grdwing seasons to study the effect of
different sowing dates (20th of April, 10th of May and 1st of June) and the flag leaf
clipping (without clipping (C1), clip flag leaf (C2), clip flag leaf plus second upper leaf
(C3) and clip flag leaf plus second and third upper leaves (C4) on grain yield of 12
rice genotypes. Some chemical and physical properties of the soil of experimental
site are presented in Table 1.

Tablel. Soil chemical properties of experimental sites during 2012and 2013seasons.

EC oM N P ) ) e
Season pH Cation and anion meq L™ (soil paste)

DSM* % % ppm
ca®* | Mgt | K* Na* | HCOy cr S04*

2012 8.09 2.95 1.51 | 0.052 | 14.20 | 10.04 | 7.42 | 1.40 | 14.10 | 9.40 | 19.34 3.22

sl

2013 8.20 2.30 1.60 | 0.065 18.8 540 | 2.19 | 0.50 | 1230 | 3.90 | 15.10 -2?20

The experiment was laid out in split-split plots based on RCBD in three
replications where main plots were assigned to sowing date (20 April, 10 May and
1 June) and subplots were allocated to rice genotypes (Giza 177, Giza 178, Sakha
105, Sakha 106, GZ 9057-6-1-3-2, GZ 9057-6-3-3, GZ 9577-4-1-1, GZ 9523-2-1-1-1,
GZ 9328-1-2-1-3, GZ 9362-34-2-1-3, GZ9461-4-2-3-1 and GZ 9514-3-1-3-1), while the
sub-subplots were assigned to leaf clipping treatments (without leaves clip (C1), clip
flag leaf (C2), clip flag leaf [’3Ius second upper leaf (C3) and clip flag leaf plus second
and third upper leaf (C4). Leaves were removed at the heading stage according to
the treatments mentioned. According to the experimental design, seeds at the rate of
100 kg ha™ of each genotype were sown on three dates: 20" of April, 10" of May and )
1 of June in both 2012 and 2013 season. Seedlings were transplanted to
experimental fields 30 days after sowing with a hill spacing of 20cm x 20cm and
with 2-3 seedlings per hill. Nitrogen fertilizer at rate of 165 kg N ha was added as
urea form (46.5% N). Two third of N was applied as basal application, and the other
one third was top dressed at 30 days after transplanting (DAT). All plots received
identical cuitural treatments in terms of ploughing, cultivation, seed rate, sowing
method, P, K and Zn fertilizers, and disease control.

At harvest, plant height (cm), number of éffective tillers hill'* were counted.
Ten panicles were randomly collected from inner rows to estimate the panicle length

(cm), number of filled grains and unfilled grains panicle® and number of primary
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branches panicle™. Grain yield was assessed from 4 m? (2x2 m) at the center of each
plot and adjusted to 14 % moisture content. Data collected were statistically analyzed
according to Gomez and Gomez (1984) using GENSTAT, 5™ Edition Computer

Program.
RESULTS AND DISCUSSION

Effect of sowing date

Data in Tables (283) showed that sowing date had a highly significant effect
on plant height (cm), panicle length (cm), number of effective tillers hill"!, number of
primary branches panicle?, number of filed grains panicale, number of unfilled
grains panicale® and grain yield ha™ at harvest time during both seasons.

The highest values of plant height (cm), panicle length (¢cm), number of
effective tillers hill™!, number of primary branches panicle, number of filled grains
panicale’’, and grain vyield ha! were recorded on 10" of May sowing date which was
significantly superior to each of 20™ April and 1 of June. The highest effective tillers
hill in May 10" plantation might be due to favourable environmental con“aitions
which improved plant development growth as compared to other sowing dates.
These results are in agreement with RRTC Report (2002) which reported that several
conducted experiments showed that the first of May is the optimum data of sowing
rice in Egypt.

Filled grains panicle® were highest on May 10" sowing (127.7 and 129.9
respectively 2012 and 2013) followed by April 20" (127.2 and 128.5 respectively 2012
and 2013) and lower number of filled grains was observed on June 1% sowing (104.9
and 106.1, respectively, 2012 and 2013) (Table 2). The lower number of filled
grains per panicle beyond the May 10™ sowing might be due to synchronization of
grain filling stage with low temperature, which increased the grain sterility and
hence less filled grains. percentage. This result is aligned with the findings of Dawadi
and Chaudhary (2013). Late sowing shorténed the growth period of the plant,
which reduced the leaf area, length of panicle and number of grains per panicle
compared to early sowing. These results are in line with the findings of Shah and
Bhurer (2005) who reported that more number of filled grains per panicle was

visualized in the early seeding and declined gradually in the successive seeding dates.
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Table 2. Performance of rice genotypes as affected by sowing date and leaf clipping in
2012and 2013 seasons.

Panicle length No. primary
Plant height (cm) No. tiller hili?

Treatment (cm) branches panicle™

2012 2013 2012 2013 | 2012 2013 2012 2013
Sowing date (S)
20" of April 91.34 91.93 22.13 22.21 21.39 22.42 10.20 10.48
10" of May 93.77 94.67 22.87 24.31 22.64 22.68 10.49 10.64
1% of June 82.07 82.53 20.94 21.15 12.46 13.15 8.96 9.11
LSD 0.05 0.37 0.42 0.19 0.26 0.29 0.36 0.16 0.14
Genotype (G)
Giza 177 91.50 92.14 21.26 21.73 19.08 19.89 10.19 10.31
Giza 178 93.05 ‘ 93.48 22,51 23.11 19.70 20.58 9.89 10.16
Sakha 105 94.11 94.66 2171 22.28 18.67 19.71 9.87 10.52
Sakha 106 95.20 96.47 21.77 22.49 17.17 18.24 10.18 10.39
GZ 9057-6-1-3-2 89.33 89.72 21.01 21.69 19.31 19.75 9.38 9__.5;9
GZ 9057-6-3-3 89.73 90.30 20.63 21.06 19.47 20.47 9.46 9.62
GZ 9577-4-1-1 87.83 89.73 22.54 23.13 18.09 19.20 10.58 10.72
GZ 9523-2-1-1-1 85.28 86.09 21.80 22.28 18.89 19.82 9.97 10.19
GZ 9328-1-2-1-3 82.22 83.45 21.94 22.49 19.84 20.65 9.46 9.46
GZ 9362-34-2-1-3 8231 83.55 22.64 23.40 18.11 19.01 9.27 9.35
GZ 9461-4-2-3-1 89.84 89.53 24.21 24.96 19.97 21.28 10.67 10.97
GZ 9514-3-1-3-1 88.33 . 89.58 21.66 22.04 17.67 18.86 9.72 9.90
LSD 0.05 0.86 0.93 0.52 0.62 0.69 0.64 0.34 0.31
Leaf clipping (C)
Without 90.66 91.44 23.39 23.72 20.33 20.97 11.67 12.00
Flag leaf '80.03 | 89.82 | 22.89 | 2356 | 19.11 | 2014 | 10.18 | 1035
Flag +2™ leaf 88.89 | 89.70 | 2141 | 22,07 | 1814 | 1954 | 9.26 9.34
Flag +2" +3" [eaf 87.94 86.55 20.21 20.85 17.73 | 18.50 8.44 8.62
LSD 0.05 0.56 0.64 0.27 0.74 0.37 1.06 0.24 0.27
Interaction F test
SxG ok ok *ok ok *ok ok *ok sk
SxC *k *k *% *k *x *k *x *x
CxG *k ** NS NS Lok *ok NS NS
SXCXG *x ** NS NS ** * NS NS
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Table 3. Performance of rice genotypes as affected by sowing date and leaf clipping in
2012and 2013 seasons.

No. filled grains No. unfilled grains Grain yield ha™
Treatment Panicle! Panicle!

2012 2013 2012 2013 2012 2013
Sowing date (S) '
20™ of April 127.23 128.51 | 12.34 12.68 7.39 8.05
10% of May 127.68 129.95 | 10.03 10.92 8.04 8.77
1% of June 104.87 106.14 16.74 17.83 5.95 6.18
LSD 0.05 0.91 0.89 0.38 0.29 0.12 0.17
Genotype (G)
Giza 177 117.53 118.75 | 13.44 13.93 6.57 7.13
Giza 178 138.92 140.96 | 17.53 18.68 7.18 7.70
Sakha 105 105.50 107.58 9.91 10.19 7.32 7.76
Sakha 106 114.00 116.33 12.75 13.14 6.71 7.27
GZ 9057-6-1-3-2 112.94 11491 | 12.02 12.82 6.82 7,61
GZ 9057-6-3-3 127.67 129.58 14.03 14.80 7.30 “?.95
GZ 9577-4-1-1 117.94 120.57 | 14.83 15.49 6.90 7.36
GZ 9523-2-1-1-1 110.50 111.61 10.77 11.68 7.12 7.70
GZ 9328-1-2-1-3 112.61 114.43 12.42 13.03 6.93 7.54
GZ 9362-34-2-1-3 110.47 111.45 13.12 13.74 7.30 7.78
GZ 9461-4-2-3-1 150.42 150.90 15.19 15.62 8.14 8.53
GZ 9514-3-1-3-1 . 121.30 121.62 9.56 10.09 . 7.28 7.84
LSD 0.05 4.67 1.87 1.13 0.74 0.19 0.32
Leaf clipping (C)
Without 147.54 150.06 | 5.62 5.65 9.49 10.01
Flag leaf K 127.46 128.36 10.51 11.28 7.25 7.72 )
Flag +2" leaf ' 110.96 112.61 | 15.89 16.49 6.47 7.07
Flag +2" +3" leaf 93.97 95.11 19.78 20.98 5.30 5.87
LSD 0.05 2.61 4.06 0.55 0.45 0.17 0.40
Interaction F test
SxG *x *x *x *x *ok *x
SxC *x *x *x *ok *ok *k
CxG ek **‘ xk *ok *ok NS
SXCXG ) kK % % *k *%k *x NS
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Data also showed that significantly more unfilled grains panicale’ was
observed on June 1% sowing (16.7 and 17.8 in 2012 and 2013 seasons, respectively).
On the other hand, sowing date of 10 May produced lowest number of unfilled grains
panicale™ (Table2). Lower number of unfilled grains panicale™ in early sowing was
tue to optimum photoperiod that enhanced plant growth, development and starch
filling in the grains. This result is in line with the findings of Dawadi and Chaudhary
(2013). |
Data also showed that grain yield of sowing date on 10" May increased by
about 8.1 and 27.8% than sowing dates on 20" of April and 1% of June, respectively.
This might have been due to that sowing date of 10 May produced the highest
effective tillers hill* (22.6 and 22.7 in 2012 and 2013 seasons, respectively) and the
highest number of filled grains panicale? (127.7 and 129.9 in 2012 and 2013 seasons,
respectively). Delaying the sowing date beyond the first half of May will shorten rice
vegetative phase. A shorter vegetative period means less carbohydrates and mineral
accumulation in the different plant organs which, in turn, will be translocated fo the
panicle. Consequently, low yields will be expected. Similar conclusion was previously
drawn by Nahar et. a/. (2009) and Metwally et, a/. (2012).

Effect of genotypes

Data in Tables (2&3) showed that there were significant differences among
rice genotypes for all studied traits. Plant height differed significantly among rice
genotypes. The maximum plant height was recorded in Sakha 106 whereas
minimum plant height was observed in GZ 9328-1-2-1-3 (Table 2). Panicle length
with genotypes differed significantly among each other (Table 2). GZ 9461-4-2-3-1
had longer panicles (24.2 and 24.9 cm, respectively 2012 and 2013 seasons), which
was significantly longer than other genotypes, while GZ 9057-6-3-3 gave the shortest
panicle during both seasons. Significant differences were found in the production of
effective tillers hill am<ong rice genotypes (Table 2). GZ 9461-4-2-3-1 produced
higher number of effective tillers hill?, while Sakha 106 produced lower number of
effective” tillers hill*. The difference in tiller production among cultivars may be
attributed to varietals characters (Chandrashekhar et, a/, 2001).

Data also showed that GZ 9461-4-2-3-1 produced the highest number of
primary branches panicle”, while GZ 9362-34-2-1-3 produced the lowest number of
primary branches panicle” during both growing seasons (Table 2). Among the
varieties, relatively higher number of filled grains panicle® were recorded in GZ
9461-4-2-3-1 (150.42 and 150.90 in 2012 and 2013, respectively ) while the lowest
number of filled grains panicle was obtained with Sakha 105. In both seasons, Giza

178 had the highest number of unfilled grains panicle™ which was significantly more
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than other genotypes. GZ 9514-3-1-3-1 produced the lowest number of unfilled grains
panicle™. Grain yield was significantly influenced by different rice genotypes. The
results showed that genotype GZ 9461-4-2-3-1 produced the maximum grain yield
(8.14 and 8.53 t ha™ respective 2012 and 2013 seasons). Higher yield in the GZ 9461-
4-2-3-1 was attributed to the higher number of effective tillers hill*, more panicle
length and higher numbers of filled grains panicle™. The minimum grain yield (6.6 and
7.1 t ha™ respectively 2012 and 2013 season) was obtained from Giza 177, which was
statistically similar with Sakha 106 in both seasons.

Effect of leaf clipping

Results revealed significant influences of leaf clipping on all studied traits,
Tables (2&3). All the studied parameters showed maximum values under C1 (without
leaves clipped) except values of number of unfilled grains panicle. The values
decreased significantly in order C1, C2, C3 and C4. From data in Table 2 treatments of
C2, C3 and C4 resulted in an average decrease number of filled grains panicle™ by
14.14, 24.97 and 36.56 %, respectively compared to Cl1. Flag leaf has an impqrtant
role in grain filling (Asli et. al, 2011). Supply of assimilates from other sources such
as flag leaf sheath and the leaves below the flag Jeaf can somewhat compensate the
lack of flag leaf, although contribution of flag leaf in grain filling is more than 12 %
(Das and Mukharjee, 1989). _

Data in Table 2 also showed that the highest number of unfilled grains
panicle was obtained with C4 treatment, while the lowest number of unfilled grains
panicle was obtained with C1 treatment. Khatun et a/ (2011) reported that flag leaf
in particular provides phofosynthate for grain filling. The uppermost leaves receive
highef quantity of sunlight (Sarkar et. a/, 1998) and higher photosynthetic activity as
compared to lower leaves. When flag leaf was removed the rice crop was deprived of
having sufficient amount of photosynthates, which increases unfertile grains andm
fertile grains were not filled properly.

Data showed aiso that plant height (c.m), number of effective tillers hill”* and
grain yield ha' were significantly influenced by different clipping leaf treatments,
which gave the highest values when the leaves were not clipped (C1) while, the
lowest values were obtained with C4 treatment. This result was consistent with the
findings of Abou-Khalifa ef. a/. (2008) and Khatun et. a/. (2011) which concluded that
leaf cutting reduced grain yield. It's worthy noted that treatments of C2, C3 and C4
resulted in an average decrease in grain yield by 23.2, 30.6 and 42.8 percent
respectively compared to Cl1. These results are in agreement with Asli et. a/. (2011)
who reported that removal of the flag leaf blade at anthesis resulted in a decrease of

18 % in rice grain yield because the ﬂag leaf blade is the principal source of



METWALLY, T.F., et al. 95

photoassimilates imported by grains during grain filling. Tari et. a/. (2009) reported
that the top three leaves, especially flag leaf contributes most to grain yield. Greater
carbohydrate translocation from vegetative plant parts to the spikelets and larger leaf
area index (LAI) takes place during the grain filling period. They also indicated that
flag leaf has an important role in rice yield by increasing grain weight by abdut 41 to
43 percent. |
Interaction effects
Plant height was highly significantly affected by the interaction between SxG,
SxC, GxC and SxGxC (Table 4). Interactions between sowing date and genotype
showed that in the first season, Sakha 105 had the highest value of plant height (100
¢m) sown on 10 May (S2). On the other hand, in the second season Sakha 106 had
the highest value of plant height (101.1cm) sown on 10 May (S2). Interaction
between sowing date by clipping leaves in 2012 season, showed that the tallest plants
were obtained at 20 April sowing (S1) when the leaves were not clipped (C1), while in
2013 season, the tallest plants were obtained at 10 May sowing (S2) when the- flag
leaf was clipped (C2). The shortest plants were obtained at 1 June sowing (S3) when
the three leaves were clipped (C4). Interaction between rice genotype by clipping
leaves showed that in both seasons, genotype Sakha 106 gave taller plants than other
genotypes without clipping, while genotype of GZ 9328-1-2-1-3 gave the shortest
plants when the three leaves were clipped (C4). Interaction of sowing date, rice
genotypes and clipping leaves had a significant effect on plant height. However, the
tallest plants were obtained with Sakha 106, sown on 20 April (S1) without clipping.
Number of effective'“tillers hill* was highly significantly affected by interaction

among SxG, SxC, GxC and SxGxC (Table 5). The interaction of GZ 9461-4-2-3-1with
May 10 sowing produced the highest number of effective tillers hill’(24.6 and 26.1 in
2012 and 2013, respectively) and it was significantly higher than all other interactions
of sowing dates and rice genotypes. GZ 9577-4-1-1 produced the lowest number of
effective tillers hill* (11.4 and 10.6 in 2012 .and 2013, respectively) with June 1
sowing. Interaction of C1 (no leaf clipping) with S2 (10 May sowing) produced the
highest number of effective tillers hill'* (24.1) in the first season while, interaction of
C2 (flag leaf clipped) with S2 (1Q May sowing) produced the highest number of
" effective tillers hill* (24.8) in the second season. On the other hand, in both seasons,
interaction of C4 treatment with S3 (June 1 sowing)-produced the lowest number of
 effective tillers hill™.
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Table 4. Plant height (cm) as affected by the interactions between sowing date,
genotype, and leaf clipping during 2012 and 2013 seasons.

Sowing 2012 2013
Genotype
date Ci c2 C3 c4 Ci c2 C3 C4
Giza 177 97.67 | 91.67 | 89.33 | 87.33 | 10041 | 91.74 | 90.04 | 87.26
Giza 178 96.33 | 95.67 | 9433 | 9533 | 98.59 | 9574 | 94.18 | 95.37
Sakha 105 99.33 | 96.67 | 93.67 | 93.00 | 100.70 | 96.30 | 94.78 | 92.67
Sakha 106 101.00 | 97.00 | 95.00 | 9433 | 102.67 | 97.22 | 95.11 | 96.92
GZ 9057-6-1-3-2 96.00 | 92.33 | 91.00 | 89.00 | 9578 | 92.26 | 91.37 | 89.44
20" of GZ 9057-6-3-3 97.67 | 8933 |8833 |8833 |97.52 | 89.70 | 89.15 | 88.26
April GZ 9577-4-1-1 93.00 |89.33 | 9033 (8767 | 9567 |89.70 | 90.92 | B87.52

GZ 9523-2-1-1-1 88.00 | 86,00 | 8733 | 8433 | 90.00 | 87.00 | 87.81 | 84.26
GZ 9328-1-2-1-3 87.67 | 8333 |8333 |8233 |8796 |8526 | 8437 | 8170
GZ 9362-34-2-1-3 | 89.67 | 8333 | 8433 | 8433 | 92.08 | 8492 | 86.25 | 84.04
GZ 9461-4-2-3-1 98.67 | 9433 | 9433 | 92.00 | 9096 | 96.92 | 95.04 | 91.78
GZ 9514-3-1-3-1 9533 19233 (9233 |91.00 {9681 | 93.26 | 93.55 | 91.66

Mean 95.03 | 90.94 | 9030 |89.08 | 9576 |91.67 |91.05 | 89.24
Giza 177 97.67 | 98.00 | 97.66 | 9733 |97.74 | 99.22 | 99.30 | 98.26
Giza 178 98.67 | 9767 | 9933 |9833 |99.19 |98.29 |97.81.| 97.92
Sakha 105 98.00 | 99.00 | 100.67 | 101.00 | 98.93 | 100.89 | 99.57 | 101.78
Sakha 106 102.67 | 101.00 | 100.00 | 91.67 | 99.00 | 101.44 | 102.56 | 101.41
GZ9057-6-1-32 | 9200 | 97.67 |97.33 | 9633 | 9189 |98.52 | 9837 | 97.92
(g o | 629057633 92.67 | 100.00 | 98.67 | 9833 | 9230 | 100.89 | 100.96 | 99.92
GZ 9577-4-1-1 86.00 | 92.00 | 9166 | 9033 | 9733 | 9344 |9396 | 9225
MY | Gzes3-2111 | 89.00 |91.00 |90.33 | 8967 | 9078 | 9267 | o181 | 91.30
GZ9328-1-2-1-3 | 89.00 |84.67 |8467 |8367 |89.78 | 8563 | 8652 | 85.96
GZ9362-34-2-1-3 | 83.00 |86.00 |8533 | 8433 |8423 |87.11 | 8648 | 8581
Gz 9461-4-2-3-1 | 9267 | 9567 | 9533 | 9567 | 9230 | 9696 | 9637 |96.96
GZ9514-31-3-1 | 9133 | 93.00 | 9267 | 9200 | 91.70 | 94.89 | 9419 | 94.00
Mean 92.72 | 9464 | 9447 | 9322 | 9376 | 9583 | 95.65 | 95.20
Giza 177 87.66 | 8633 | 84.00 | 8333 | 8774 | 8759 | 83.78¢ | 82.59
Gral78. . | 8867 |8500 |84.00 |833 |89.19 |86.00 |8467 | 8481
Sakha 105 88.00 | 87.33 | 8667 |86.00 |8893 |87.25 |87.96 |86.22
Sakha 106 | 91.67 | 90.00 | 89.00 |89.00 |92.00 |89.77 |8922 | 9033
GZ9057-6-1-3-2 | 8200 | 79.00 |79.33 |80.00 |8189 | 7878 | 79.48 | 80.89
g | G2O057633 8267 | 7967 |80.33 |80.67 |8230 |80.63 |8070 |81.19
L | G257 86.00 | 81.67 |83.00 |83.00 |8733 |8174 |8456 | 8233

GZ 9523-2-1-1-1 81.00 | 78.67 | 79.67 | 7833 ;8078 | 7930 | 79.30 | 78.04
GZ 9328-1-2-1-3 79.00 | 76.00 | 77.00 | 76.00 | 79.78 | 75.33 | 78.67 | 76.44
GZ 9362-34-2-1-3 | 80.00 | 75.00 | 76.00 | 76.33 | 81.23 | 76.67 | 76.89 | 76.92
GZ 9461-4-2-3-1 82.67 | 79.00 | 78.67 | 79.00 | 82.30 | 78.11 | 78.07 | 78.56
GZ 9514-3-1-3-1 81.33 {8033 8000 7833 |81.70 {8237 |8233 | 78.48

Mean 84.22 | 8150 |8147 |81.11 | 84.60 | 8196 |82.14 | 8140

Average 90.66 | 89.03 |8875 |87.80 |91.37 | 89.82 {-89.61 | 88.64

C1: Without, C2: Flag leaf, C3: Flag +2" leaf, C4:Flag +2" +3™ |eaf
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Data also showed that interaction effect of rice genotype and clipping leaf
treatments had significant influence on number of effective tillers hill’*. In general,
GZ 9461-4-2-3-1 with different clipping leaf treatment produced more number of
effective tillers hill’* whereas Sakha 106, GZ 9362-34-2-1-3 and GZ 9514-3-1-3-1
with different clipping leaf treatments recorded lower number of effective tillers
hill'. Interaction of sowing date, rice genotypes and leaf clipping had significant effect
on number of effective tiller hill'!. However, in both seasons the highest number of
effective tillers hill'! was observed with GZ 9461-4-2-3-1, sown on 10 May (S2)
without leaf clipping.

Number of filled grains panicle® was highly significantly affected by the
interaction between SxG, SxC, GxC and SxGxC in both seasons (Table 6). Interaction
between sowing date and genotype showed that in both seasons genotype of GZ
9461-4-2-3-1 had the highest number of filled grains panicle” when sown on 20 April
(S1). Interaction between sowing date and leaf clipping (Table 6) showed also that in
both seasons, the highest number of filled grains panicle® was obtained on 10 May
sowing (52) when the clipped leaves were not clipped (C1), while the lowest number
of filled grains panicle™ was ob'tained with 1% June sowing (S3) when the three leaves
were clipped (C4). Interaction between rice genotype and leaf clipping showed that
genotype of GZ 9461-4-2-3-1 gave higher number of filled grains panicle™ than other
genotypes when the leaves were not clipped. Interaction of sowing date, rice
genotype and leaf clipping had significant effect on number of filled grains panicle™.
However, higher number of filled grains panicle” was observed with GZ 9461-4-2-3-1,
sown on 10 May (S2) without clipping.

Data in Table 7 revealed a significant effect for the interaction among sowing
date (S), genotypes (G) and leaf clipping (C) on number of unfilled grains panicle™.
The interaction of GZ 9362-34-2-1-3 with April 20 sowing produced the lowest number
of unfilled grains panicle™ and it was significantly lower than all other sowing dates
and rice genotype interactions. Giza 178 produced the highest number of unfilled
grains panicle® with June 1 sowing. Data also showed that interaction of C1 (no
leaves clipped) with S1 (20 April sowing) gave the lowest number of unfilled grains
panicle!, while interaction of C4 (three leaves clipped) with S3 (June 1 sowing) gave
the highest number of unfilled grains panicle. Interaction among SxGxC had a
significant effect on number of unfilled grains panid\e'?. However, lower number of
unfilled grains panicle” was observed with GZ 177,‘ sown on 1 June (S3) without

'clipping.
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Table 5. Number of effective tillers hill-1 as affected by the interaction between
sowing date, genotype, and leaf clipping during 2012 and 2013 seasons.

2012 2013
Sowing date Genotype
C1 Cc2 C3 C4 Ci C2 C3 ¢4
Giza 177 23.00 | 22.67 | 22.33 | 21.67 | 22.77 | 23.74 | 23.25 | 2241
Giza 178 24.33 | 23.33 | 22.67 | 23.00 | 25.48 { 24.48 | 23.85 | 23.89
Sakha 105 24.00 | 22.67 | 21.00 | 22.00 | 23.78 | 23.74 | 22.22 | 23.22
Sakha 106 21.00 | 20.00 | 19.67 { 19.33 | 23.11 { 20.89 { 21.08 | 20.70

GZ 9057-6-1-3-2 22.67 | 21.67 | 21.00 | 18.00 | 23.85 | 22.19 | 21.89 | 19.22
GZ 9057-6-3-3(~{ | 24.33 | 23.33 | 22.00 | 21.67 | 23.81 | 23.92 | 23.33 | 22.41
20" of April GZ 9577-4-1-1 19.00 | 19.67 | 19.67 | 20.67 | 20.67 | 20.41 | 20.85 | 21.63
GZ 9523-2-1-1-1 22.33 | 20,67 { 21.67 | 21.67 | 24.26 | 21.41 | 21,96 | 22.23
GZ 9328-1-2-1-3 23.00 | 22.67 | 22.67 | 21.33 | 23.22 | 23.74 | 24.52 | 22.26
GZ 9362-34-2-1-3 20:%7' 20.00 | 18.67 | 1833 | 21.19 | 20.89 | 21.22 | 19.15
GZ 9461-4-2-3-1 26.33 | 22.33 | 20.00 | 19.33 | 27.19 | 23.59 | 20.41 | 20.15
GZ 9514-3-1-3-1 20.33 | 20.67 | 19.67 | 18.00 | 23.59 | 21.41 | 21.74 | 18.89

Mean 22.58 | 21.64 | 20,92 | 20.42 | 23.58 | 22.53 | 22.19 | 21.35
Giza 177 24.00 | 21.00 | 20.33 | 19.67 { 23.00 | 22.89 | 22.26 | 20.19
Giza 178 24,67 | 23.33 | 20.67 § 21.00 | 22.52 | 23.37 | 22.41 |21.78
Sakha 105 22.33 | 22.00 | 20.67 | 20.33 | 23.59 | 24.22 | 22.197] 21.26
Sakha 106 21.67 | 21.00 | 19.67 | 19.67 | 22.46 | 22.89 | 21.74 | 20.19
GZ 9057-6-1-3-2 26.00 | 23.33 | 21.33 | 21.33 | 23.19 | 24.70 | 22.59 | 22.48
GZ 9057-6-3-3 25.00 | 24.33 | 21.00 | 20.33 | 24.89 | 26.04 | 23.56 | 23.26
10" of May GZ 9577-4-1-1 22.00 | 26.00 { 24.00 | 23.67 | 23.44 | 27.44 | 26.00 | 24.52

GZ 9523-2-1-1-1 2233 | 24.33 | 23.67 | 23.33 | 22.48 | 26.25 | 25.96 | 24.48
GZ 9328-1-2-1-3 25.67 | 24.67 | 23.67 | 23.67 | 25.30 | 26.19 | 25.52 | 24.52
GZ 9362-34-2-1-3 | 25.00 | 21.33 | 20.33 | 20.67 | 26.06 | 23.26 | 22.59 | 21.30
GZ 9461-4-2-3-1 27.33 { 2433 | 23.67 | 24.00 | 27.70 | 26.26 | 25.41 | 25.33
GZ 9514-3-1-3-1 23.00 | 22.00 | 21.67 | 21.67 | 23.56 | 24.22 | 24.19 | 22.85

Mean 24.08 | 23.14 | 21,72 | 21.61 | 24.02 | 24.81 | 23.70 | 22.68
Giza 177 15.00 | 13.33 | 12.33 | 12.67 | 17.00 | 1437 | 13.37 | 1341
Giza 178 13.67 | 14.00 | 13.00 | 10.67 | 15.52 } 15.33 | 14.00 | 11.30
Sakha 105 1333 | 1267 | 1133 | 1167 | 13.59 | 14.19 | 12.37 | 12.08
Sakha 106- 11.67 | 10.67 | 10.67 | 11.00 | 12.46 | 10.63 | 11.63 | 11.11
GZ 9057-6-1-3-2 17.00 | 13.00 | 13.33 | 12.00 | 18.19 | 12,56 | 13.92 | 12.22
GZ 9057-6-3-3 15.00 | 12.33 | 12.67 | 11.67 ] 16.89 | 12,48 | 13.52 | 11.52
1% of June GZ 9577-4-1-1 12.00 § 10.00 | 10.67 | 9.67 | 13.44 | 9.89 | 11.74 | 1041

GZ 9523-2-1-1-1 12.33 ) 12.00 | 11.67 | 10.67 | 12.48 | 12,22 | 12.74 | 1141
GZ 9328-1-2-1-3 15.67 | 12,67 | 12.33 | 10.00 | 15.30 | 13.19 | 13.04 | 11.00
GZ 9362-34-2-1-3 | 17.00 ; 12.33 | 11.00 | 12,00 | 17.06 | 11.78 | 12.04 | 11.52
GZ 9461-4-2-3-1 1633 | 16.00 | 12.33 | 11.67 | 18.19 | 17.37 | 13.33 | 13.37
GZ 9514-3-1-3-1 13.00 } 11.67 1 10,00 | 10.33 | 13.56 | 10.96 | 11.00 | 10.26

Mean : 1433 (12,56 | 11.78 | 11.17 | 1531 | 12.91 { 12.73 | 11.63

Average ' 20.33 | 19.11 | 18.14 | 17.73 } 20.97 | 20.09 | 19.54 | 18.55

C1: Without, C2: Flag leaf, C3: Flag +2™ leaf, C4: Flag +2™ +3" leaf
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Table 6. Number of filled grains panicle-1 as affected by the interaction between
sowing date, genotype, and leaf clipping during 2012 and 2013 seasons.

Sowing 2012 2013
Genotype
date C1 C2 C3 C4 C1l Cc2 C3 C4
Giza 177 145.67 | 120.33 | 114.00 | 96.33 | 160.78 | 129.56 | 119.56 | 103.19
Giza 178 176.00 | 154.33 | 135.33 | 120.33 | 173.52 | 155.08 | 141.19 | 107.26
Sakha 105 136.33 | 11833 | 101.33 | 87.00 | 145.11 | 108.19 { 102.04 | 91.08
Sakha 106 148.33 | 112.67 | 98.00 | 89.33 | 164.11 | 134.37 | 107.81 | 97.78
GZ 9057-6-1-3-2 146.00 | 129.67 | 101.67 | 101.67 | 151.30 | 117.15 | 104.26 | 91.96
207 of GZ 9057-6-3-3 167.00 | 160.67 | 127.00 | 99.67 | 166.08 | 136.63 | 123.44 | 113.92
] GZ 9577-4-1-1 160.33 | 138.00 | 132.67 | 107.67 { 159.11 | 126.63 | 114.41 | 99.96
April GZ 9523-2-1-1-1 140.00 | 126.33 | 102.00 | 85.33 | 151.33 | 126.19 | 114.67 | 107.56
GZ 9328-1-2-1-3 136.33 | 129.67 | 112.67 | 95.00 | 165.81 | 124.41 | 108.78 | 99.74
GZ 9362-34-2-1-3 | 140.00 | 133.33 | 114.33 | 100.00 | 151.85 | 114.22 | 100.33 | 89.04
GZ 9461-4-2-3-1 187.33 | 181.67 | 164.67 | 137.67 | 193.22 | 167.52 | 150.11 | 109.04
GZ 9514-3-1-3-1 145.33 | 140.00 | 120.00 | 89.67 | 170.67 | 143.37 | 127.70 | 107.70
Mean 152.39 | 137.08 | 118.64 | 100.81 | 162.74 | 131.94 | 117.86 | 101.52
Giza 177 157.00 | 130.00 | 120.00 | 102.67 | 146.74 { 121.00 | 119.00 | 98.00
Giza 178 171.67 | 153.67 | 140.67 | 107.33 | 179.11 | 159.00 | 139.00 | 122.67
Sakha 105 144.00 | 107.67 | 101.33 | 91.67 | 140.04 | 122.33 | 106.00 | 86.00
Sakha 106 160.00 | 133.33 | 108.33 | 98.00 | 151.81 | 118.33 | 103.67 | 90.33
GZ 9057-6-1-3-2 149.67 | 116.33 | 103.33 | 91.67 | 145.78 | 137.33 | 108.67 | 104.33
10" of | GZ 9057-6-3-3 165.00 | 135.67 | 123.00 | 112.33 | 173.67 | 163.56 | 130.67 | 102.67
May GZ 9577-4-1-1 156.00 | 125.67 | 113.67 | 98.67 | 165.33 | 141.78 | 138.33 | 113.67
GZ 9523-2-1-1-1 150.00 | 125.67 | 114.00 | 108.00 | 142.67 | 128.67 | 105.00 | 86.67
GZ 9328-1-2-1-3 164.33 | 123.67 | 109.00 | 98.67 | 140.26 | 127.00 | 112.33 | 100.67
GZ 9362-34-2-1-3 | 152.67 | 113.00 | 99.00 | 88.33 | 143.11 | 133.67 | 116.33 { 102.33
GZ 9461-4-2-3-1 191.00 | 167.00 | 151.00 | 108.33 | 184.15 | 172.67 | 166.67 | 148.67
GZ 9514-3-1-3-1 168.00 |141.33 | 128.33 | 108.33 | 148.81 | 137.33 | 122.33 | 89.33
Mean 160.78 | 131.08 | 117.64 | 101.17 | 155.12 | 138.56 | 122.33 | 103.78
Giza 177 125.67 | 112.33 | 101.67 | 84.67 | 126.74 | 113.15 | 103.63 | 83.63
Giza 178 156.00 | 143.00 | 115.33 | 93.33 | 159.11 | 145.33 | 114.37 | 92.59
Sakha 105 "116.33 | 100.00 | 92.00 | 70.00 | 120.04 | 101.11 | 95.11 | 73.89
Sakha 106 128.33 | 110.00 | 98.00 | 83.67 | 131.81 | 113.33 | 100.89 | 81.74
GZ 9057-6-1-3-2 126.00 | 116.33 | 98.67 | 74.33 | 125.78 | 117.81 | 98.74 | 75.81
1% of GZ 9057-6-3-3 140.00 | 125.33 | 90.67 | 85.67 | 143.56 | 126.92 | 87.19 | 86.63
GZ 9577-4-1-1 118.00 | 99.67 | 88.67 | 76.33 | 121.78 | 96.96 | 89.41 | 79.48
June GZ 9523-2-1-1-1 120.00 | 103.33 | 84.33 | 67.00 | 122.67 | 103.26 | 85.37 | 65.22
GZ 9328-1-2-1-3 116.33 | 102.33 | 92.00 | 71.33 | 120.26 | 104.59 | 95.22 | 74.i5
GZ 9362-34-2-1-3 | 120.00 | 110.00 | 87.33 | 67.67 | 123.11 | 113.33 | 85.48 | 64.63
GZ 9461-4-2-3-1 161.33 | 138.00 | 113.33 | 103.67 | 164.15 | 136.00 | 116.48 | 102.19
GZ 9514-3-1-3-1 12533 | 110.33 | 97.33 | 81.67 | 128.81 | 103.04 { 99.92 | 80.41
Mean 129.44 | 114.22 [ 96.61 | 79.95 | 132.32 | 114.57 | 97.65 | 80.03
Average 147.54 | 127.46 | 110.96 | 93.97 | 150.06 | 128.36 | 112.61 | 95.11

Cl: Without, C2: Flag leaf, C3: Flag +2™ leaf, C4:Flag +2" +3" leaf
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Table 7. Number of unfilled grains panicle-1 as affected by the interaction between
sowing date, genotype, and leaf clipping during 2012 and 2013 seasons.

2012 2013
Sowing date Genotype
C1 c2 a 4 Ci c2 c3 C4
Giza 177 6.33 | 11.00 | 15.00 | 18.67 | 2.44 | 4.00 | 17.55 | 21.59
Giza 178 11.67 | 13.00 } 1767 | 1833 | 8.78 | 9.89 | 14.41 | 18.96
Sakha 105 5.67 | 6.33 1133 | 15.00 | 348 [ 8.26 | 9.74 | 11.74
Sakha 106 733 (933 13.33 [ 19.33 | 3.52 [ 7.19 | 14.55 | 14.96
GZ 9057-6-1-3-2 633 {1100 | 1433 | 1533 | 3.77 | 6.44 | 13.04 | 16.33
GZ 9057-6-3-3 533 | 9.00 1633 ) 2133 1 478 | 7.70 | 12.96 | 13.04
20™ of April GZ 9577-4-1-1 6.00 | 10.00 | 16.67 | 23.33 | 6.39 | 8.22 | 13.00 | 14.78
GZ 9523-2-1-1-1 533 | 12..67 | 18.67 | 13.33 { 537 | 6.08 | 12.52 | 14.92
GZ 9328-1-2-1-3 6.00 | 9.33 15.67 | 16.67 | 5.22 | 8.48 | 14.08 | 20.57
GZ 9362-34-2-1-3 | 5.67 | 10.00 | 14.67 | 13.00 | 2.44 | 6.30 | 10.96 | 12.22
GZ 9461-4-2-3-1 10.00 | 13.33 [ 17.33 | 19.00 | 7.74 | 8.74 | 13.30 | 16.04
GZ 9514-3-1-3-1 333 |8.33 13.00 | 13.00 | 4.56 ) 6.52 |} 12,52 | 13.92
Mean 658 | 10.06 ] 1533 j 17.19 ;487 | 7.32 | 13.22 | 15.76
Giza 177 3.00 j 9.00 13.00 | 18.33 | 2.44 | 17.66 | 20.00 | 30.33
Giza 178 900 | 11.00 | 1567 | 16.67 | 8.78 | 20.33 | 33.33 | 48.00
Sakha 105 333 | 7.33 10.67 | 11.67 | 3.48 | 11.00 | 16.33 | 19.00
Sakha 106 3.67 | 8.67 11.00 | 14.67 | 7.19 | 10.67 | 20.33 | 32.00
GZ 9057-6-1-3-2 4.00 | 6.00 13.33 | 15.00 | 3.77 | 14.33 | 21.00 | 25.00
GZ 9057-6-3-3 5.00 ( 7.33 10.67 | 14.33 | 4.77 | 18.33 |} 24,67 | 37.00
10" of May | GZ 9577-4-1-1 6.00 | 8.00 12.00 ) 15.00 | 6.39 | 20.00 | 21.33 | 39.00
GZ 9523-2-1-1-1 433 | 4.67 12.67 | 1533 | 5.37 | 12.00 { 13.33 | 17.00
GZ 9328-1-2-1-3 5.00 | 6.33 14.67 | 20.00 { 5.22 | 14.00 | 17.33 | 23.67
GZ 9362-34-2-1-3 | 4.67 | 5.00 9.67 | 11.00 | 4.30 | 23.33 ) 28.67 | 32.00
GZ 9461°4-2-3-1 7.67 | 8.67 13.67 | 1533 | 7.74 | 17.33 | 25.00 | 30.67
GZ 9514-3-1-3-1 5.00 | 6.67 13.33 [ 12.67 | 4.56 | 8.66 | 13.67 { 15.67
Mean 506 (739 12.53 | 15.00 | 5.33 | 15.64 | 21.25 | 29.11
Giza 177 200 | 17.00 | 19.00 } 29.00 j 5.59 | 10.78 | 16.00 | 18.74
Giza 178 9.00 | 19.00 | 23.00 | 46.33 | 8.29 | 14.67 | 20.41 | 18.25
Sakha 105 3.33 | 7.00 18.00 | 19.33 | 5.18 | 8.52 | 11.26 | 14.22
Sakha 106 6.66 |( 1Q.00 { 18.00 | 31.00 | 6.23 | 8.15 | 13.81 | 19.03
GZ 9057-6-1-3-2 4.00 | 14.00 ] 19.00 } 22.00 ) 7.26 | 12.56 | 15.25 | 15.04
GZ 9057-6-3-3 5.00 | 16.00 | 23.00.{ 35.00 | 6.37 | 9.22 | 16.92 | 21.92
1% of June GZ 9577-4-1-1 6.00 15.00 { 27.00 | 33.00 | 7.50 | 12.22 | 16.74 | 20.25
GZ 9523-2-1-1-1 4.33 11.00 | 12.33 ) 14.67 | 6.15 | 13.41 | 1492 | 19.08
GZ 9328-1-2-1-3 5.00 j 13.33 | 15.00 j 22.00 | 5.78 | 9.26 | 14.01 | 18.74
GZ 9362-34-2-1-3 | 4.67 | 21.00 | 27.00 { 31.00 { 5.74 { 9.78 | 12.11 ] 17.08
GZ 9461-4-2-3-1 7.66 17.00 | 24.00 | 28.67 | 9.78 | 14.15 ] 17.48 | 19.50
GZ 9514-3-1-3-1 5.00 | 833 | 1233 ] 13.67 | 6.92 | 8.04 | 11.11 | 14.89
Mean 520 | 14.06 | 19.81 | 27.14 | 6.73 | 10.90 | 15.00 | 18.06 .
Average 5.61 10.50 | 1589 | 19.78 | 5.65 | 11.28 | 16.49 | 20.98

C1: Without, C2: Flag leaf, C3: Flag +2™ leaf, C4

: Flag +2™ 43" {eaf
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Grain yield was highly significantly affected by interaction between SxG, SxC,
GxC and SxGxC in first season, while it was highly significantly affected by interaction
between SxG and SxC in the second season (Table 8). Interaction between sowing
date and genotype showed that in both seasons, genotype GZ 9461-4-2-3-1 had the
highest grain yield when sown on 10 May (S2). Interaction between sowing date and
leaf clipping data in Table 8 showed also that, in both seasons, the highest grain yield
was obtained on 10th of May sowing (52) without clipping (C1), while the lowest grain
yield was obtained at 1 June sowing (S3) when three leaves were clipped (C4).
Interaction between rice genotype and leaf clipping in the first season showed that
genotybe GZ 9461-4-2-3-1 produced higher grain yield than other genotypes without
cIipping;'Interaction of sowing date, rice genotypes and leaf clipping had significant
effect on grain yield in the first season. However, the highest grain yield was obtained
with GZ 9461-4-2-3-1, which was sown on 10th of May (52) when the clipped leaves
were not don‘ev. Tari el. al/, (2009) found that flag leaf and morphophysiologicaﬁ
characteristics were influenced significantly by nitrogen fertilization Ieveis. Early
transplanting date with application of 138 kg N ha-1 for the best performance of flag

leaf and yield attributes.
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Table 8. Grain yield t ha-1 as affected by the interaction between sowing date,
genotype, and leaf clipping during 2012 and 2013 seasons.

2012 2013
Sowing date Genotype
Cl C2 C3 C4 C1 C2 C3 C4
Giza 177 881 | 687 |681]|559|887 |767 794|643
Giza 178 984 | 762 |6.62| 5431|1066 | 755 | 7.39 ] 6.33
Sakha 105 9.76 7.54 7.33 |1 5.74 | 10.45 | 8.18 7.58 | 6.63
Sakha 106 873 | 698 | 6.54 | 5671947 | 752 |[7.24]6.49

GZ 9057-6-1-3-2 | 8.73 | 675 | 6.62 | 574 | 9.78 | 7.47 | 7.02 | 6.65
GZ 9057-6-3-3 944 | 725 |714|598 | 10.74| 823 |7.36 | 6.78
20" of April GZ 9577-4-1-1 913 | 730 |[710590]950 | 787 |6.89|6.72
GZ 9523-2-1-1-1 | 9.21 | 690 | 733 | 6.14| 10.19 | 8.07 | 7.24 | 6.96
GZ9328-1-2-1-3 | 913 1698 {686 |574(991 |779 | 7.48 | 6.65
GZ 9362-34-2-1-3 | 1048 | 7.38 | 7.10 | 6.06 | 11.40 | 794 | 7.31 | 6.83
GZ 9461-4-2-3-1 11831794 | 773 | 551 | 1279 | 841 | 7.71 | 6.36
GZ9514-3-1-3-1 1860 [757 |7.22622(926 {840 |7.42|7.05

Mean 947 |7.26 |7.03 581 ]1025]793 | 738 ) 6.66
Giza 177 941 | 741 |630|559]| 1029} 8.18 | 7.12 | 5.95
Giza 178 1139 | 8.68 | 6.60 [ 543 ; 11.88 | 9.43 | 7.47 | 6.17
Sakha 105 10.29 ( 9.08 | 7.33 | 5.74 ( 11.13 | 9.69 | 7.39- ‘. 6.39
Sakha 106 933 {797 |654 566 1007|879 {7.36]6.33

GZ9057-6-1-3-2 | 11.87 | 7.33 | 6.62 | 5.74 | 12.58 | 8.86 | 7.39 | 6.57
GZ 9057-6-3-3 11,52 | 860 | 7.25 | 598 | 1226 { 943 | 8.23 | 6.72
10" of May GZ 9577-4-1-1 9.65 [8.05 |7.10)|590 | 1034|890 (794 | 6.65
GZ 9523-2-1-1-1 | 10.28 [ 837 [ 733 | 6.14 | 11.06 | 9.19 | 8.07 | 6.88
GZ9328-1-2-1-3 | 1052|797 | 686} 574 | 11.09 | 8.75 | 7.71 | 6.49
GZ 9362-34-2-1-3 | 1068 | 829 | 7.10 | 6.06 | 11.59 | 9.03 | 7.07 | 6.91
GZ 9461-4-2-3-1 | 1343 | 10.70 | 8.23 | 6.01 | 13.27 | 12.47 | 8.33 | 6.28
GZ9514-3-1-3-1 | 11.16 1 9.00 [ 7,57 | 6.22 | 12.03 [ 9.74 | 8.23 | 7.21

Mean 10.79 | 845 | 7.07 | 5.85 | 1147 [ 9.37 | 7.69 | 6.55
Giza 177 775 | 543 (471|414 | 7913|588 |501 424
Giza 178 870 [6.22 |559]4.00]|879 {654 }57914.16
Sakha 105 846 | 6.22 | 559471843 |654 | 587|482
Sakha 106 798 |58 |511]413,810 | 629 |542) 4.18

GZ 9057-6-1-3-2 7.75 | 558 |487|426|791 |6.06 |518 | 4.05
GZ 9057-6-3-3 838 |6.14 | 543|448 | 856 | 686 | 567 {4.58
1 of June GZ 9577-4-1-1 782 | 574 [503(405]|786 |6.18 |[530]4.16
GZ 9523-2-1-1-1 [ 822 {590 |519} 448|833 |630 }543|4.71
GZ 9328-1-2-1-3 | 806 [ 590 | 519 (424831 |635 |548 | 4.44
GZ 9362-34-2-1-3 | 830 | 6.14 [543 [ 456|845 | 648 [ 561|476
GZ9461-4-2-3-1 | 9.02 | 694 |[622|410|9.08 |702 [6.55]4.10
GZ9514-3-1-3-1 1798 |606 {543 |4.32|8.16 | 637 | 567 |4.51
Mean ‘ 820 |6.00 |532]429)832 |64 | 558|439
Average , 949 | 724 [647 (532 ]10.01 ] 7.90 | 6.89 |5.87

Ct: Without, C2: Flag leaf, C3: Flag +2" leaf, C4:Flag +2™ +3™ leaf
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CONCLUSION

From the above-mentioned resuits we could conclude that the highest grain

yield was recorded with GZ 9461-4-2-3-1, sown on May 10™ without leaf clipping. The

flag leaf had more important role in grain yielding than 2" and 3™ leaf of the studied

promising rice genotypes.

10.
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