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ABSTRACT

This experiment was conducted in 2004 and 2005 seasons to study response of
two hybrid rice varieties HI (SK 2034), H2 (SK 2046} and the pure line cultivars Sakha
101 to three levels of nimogen fertilizer and three sowing dates:_Three_nitrogen levels
used were (55, 110 and 165 kg N/ha). Three sowing dates were (15* April, 1" May and
15" May). Results showed that H2 surpassed other varisties under study in number of
days from sowing to (maximum tllering and pamicle initiation)leaf area index at
complete heading, LAI and CGR at 74 days after sowing, amylose content, and grain
yield (tha). In the other hand H1 gave the kighest value of no of days from sowing up to
heading date, LAI and CGR at period 60 and 67 days after sowing, While Sakha 101,
outperform in protein content and light penetration. H2 with 165 KgN/ha, gave the
highest value of LAI at I may date of sowing. However H1 with 165 KgN/ha) gave the
highest value in chiorophyll content. All attributes studied were increased form 165 (kg
N/ha, 1™ May gave the highest value of number of days from sowing up to moximum
tillering, panicle initiation, leaf area index at complete heading, LAl, C.G.R.at three
dates after sowing (60,67 and 74 ), Amplose content, and grain yield except light
penetration were decreased.
Key words: Hybrid rice, Sowing date, N-level.

ITRODUCTION _

Rice crop is a main cereal crops in Egypt allover the world. Rice
hybrids have a mean yield advantage of 10-15 % over inbred varieties (Li
1981, Yang and Sun 1988).Growth and development processes associated
with higher grain yields of rice hybrids include a more vigorous and
extensive root system (Li 1981, Yang and Sun’1988),increased growﬂl'f-ate
during vegetative growth (Yamauchi 1994), more efficient sink formation
and greater sink size (Kabaki 1993) , greater carbohydrate translocation
from vegetative plant parts to the spikelets ( Song ef al 1990 ), arid larger
leaf area index (LAI) during the grain-filling period, but the physiological
basis for heterosis remains unknown (Peng 1998). Specific characteristics
of the uptake and physiology of N in hybrid rice appear to play a key role in
this. Sowing dates is one of the most factors affecting the yield of rice.
Whereas, it had a pronounced effect on physiological process and
development and (duration) and yield of rice. El-Hity et af (1987) found that
the number of days from sowing up to panicle initiation (P.I), maximum
tillering (M.T.), heading dates (H.D.) and grain yield (T/ha) were drastically
reduced with delay of sowing time. Kabai (1991), in Japan reported that
delaying sowing date of rice from May 10™ to May'30"" reduced the-spikelet °



‘number/panicle and grain yteld while sterility percentage was mcreasecl
Abou Khalifa (1996) found that plant height, number of tillers/m, and crop
growth rate at 75-90 and 90-105 days from sowing were Stgmf cant
decreased by the delay in sowing dates from May 25" to June 15"
Dewedar (2004) found that sowing rice on May 15 gave the highest value of
grain yield and straw yield. E-Khoby (2004) showed that delaying sowing
datc sharply decreased the leaf area index, dry matter production a.nd
chlorophyll content. In addition, delaying sowing date up to June 15
significantly reduced the period from sowing to heading. Abou Khalifa
(2005) found that number of days from sowing up to maximum tillering,
panicle initiation and heading date were significant affected by different
sowing dates. The number of days from sowing up to maximum is tlllenng,
panicle initiation and heading dates were increased under early sowing
(April 20"') and gradually decreased with delayed sowmg up to May 20™ .
El-Reface er al (2005) showed that some inbred rice cultivars produced
more dry matter production at booting stage, while, the highest dry matter at
complete heading stage was obtained by Sakha 101, 104 and Giza 178.
However, Sakha 101 and Giza 178 gave the h:ghest crop growth rate (CGR)
at the first and second stage, respectively. -

Hiremath and Patel (1998) and Sharief er. al. ( 1998) stated that the
rice growth in terms of leaf area index, dry matter productlon, flag leaf area,
yicld and yield components significantly responded to raising nitrogen level
up to 165 kg N/ha. Interestingly, Kamla es af (2002), Omina El-Shayieb
(2003), Shivay and Singh (2003), El-Sherief et al (2004), Singh et al (2004)

‘reported that increasing nm'ogen levels significantly increased rice growth,
yield and its components.

MATERIALS AND METHODS

A field experiment was conducted at Rice Research and Training
Center (Sakha-Kafr El Sheikh, Egypt). In 2004 and 2005 rice growth season
the performance of the investigation was to study the performance of
hybrids and pure line variety to different sowing dates and nitrogen
levels. Three rice varietics ;hybrids H1 (SK 2034), H2 (SK.2046) and the
pure line variety Sakha 101 were tested.

Three nitrogen levels were used were 55, 110 and 165 kg N/ ha in
the urea form (46.5%N) for two splits (2/3 dose was applied mixed in the
dry soil before flooding, 1/3 dose was added at panicle initiation stage of
each rice variety).

Soil sample from the experimental sites were collected from 0-30 cm
depth. Sub sample were taken to the laboratory for chemical analysis
according to Black et al (1965). The soil analysis is presented in Table (1). .
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Table 1. Soil chemical analysis of the experimental sites

Soil characters 2004 2005
PH 73 7.7
EC ) 1.6 1.7
Organic matter % 21 . 2.6
Total N% 0.32 039
Available P ppm 1795 20.20
Available K ppm 6859 . 5980
Available Zn ppm 1.4 L9
Total soluble salts (mg/L) 10 14.0

Three sowing dates were used at 15% April, 1* May and 15™ May
with seedling age 28 days were transplanted in hills spaced 20X20 cm for
all rice varieties in 3X5 meters plots. All cultural practices were applied as
recommended for all rice varieties the same. As split-split plot design with
four replications was used. Sowing dates were alfocated to the main plots,
nitrogen levels in the sup-plot while rice varieties in the sup-sup plots. Crop
growth rate (CGR) (cm/stem/ week)was determined as the increases of plant
materials in unit of ground area (m2) unit of time as the following equation:
CGR=(W2-W/(T2-T1)g/m2/week where: W1 and W2 refer to dry weight
at time T1 and T2 weeks, respectively according to Watson (1952).Leaf area
index (LAI) is the ratio between the leaf area (cm)Leaf area (dm2).Leaf area
(dm2)= 0.75 X length X width. Amylose content was estimated according to
Juliano (1971). Protean content in grains was calculated by multiplying the
total nitrogen value in rice grains by 5.95 as actermined by (Block et
al1965). Heading dates was recorded for each single variety considering the
number of days from sowing up to 50% heading. After complete heading,
leaf area index and total chlorophyll content in the leaves of plants were
recorded using chiorophyll meter 5 SPAD-502 Minolta Camera Co. Lid,,
Japan. (Futuhara et al 1979).Light penetration was determined by Lux/meter
Pu 150 K-Pu), Number of tillers /hill was counted average number of tillers
for five hills collocated. Grain yield was measured from 12 M2 (3 X 4 m) in
the center of sub-plot. Grain yield was adjusted to 14 % moisture content
determined according to Yoshida (1981) Milling percentage was measured
according to the method described by Julino (1971) and khush ez al (1979).
Data collected were subjected to statistical analysis of variance according to
Gomez and Gomez (1984) using IRRISTAT computer program.
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. RESULTS AND DISCUSSION
The effect of sowing dates, nitrogen levels, hybrid and inbred rice on
- maximum tillering, panicle initiation, heading date and leaf area index were
showed in table (2).

Table 2. Maximum tillering, Panicle initiation, Heading dates and leaf
area index as affected by nitrogen levels and same rice
varieties under different date of sowing. .

racters Maxiboum Paniclc Heading dates Leaf area
’ THiering initintion index(cm)at
complete heading |
Trestments 2004 | 2005 | 2004 [ 20085 { 2004 2005 ) 2004 2005
Sowing dates ]
15" April 65 & [ n 67 105 103 531 5.08
™ May 68 6 | 72 69 107 165 5.63 541
15 Msy - 67 &5 70 71 105 102 518 4.90
LSDst5% | 1S3 £72 | 100 | 170} 162 -] -167 | 023 | 026
Nitregen levels . i
N155 kpha 64 63 70 67 103 100 4.713 456
N2 110 kg/hn ] 65 72 70 106 103 5.38 5.16
N3 165 kg/ha 6 67 73 63 108 107 6.01 567
LSD 2t 5% 229 | 14 160 | 139 2.40 3.23 0.64 0.55
Rice varicties
i ¥ _ 67 1] 74 72 108 103 536 5.14
n B A ) 68 75 72 106 104 5.77 554
Sakha 101 62 61 (3] 63 102 103 499 471
LSD atS % 4.17 | 401 55 5.18 3.02 0.76 0.39 0.42

Data in Table (2) showed that sowing date at Ist May gave the highest
value for number of days from sowing up to maximum tillering, heading
date and leaf area index. While sowing date at 15™ April gave the lowest
value for all the precedent attributes except for leaf area index when the
lowest value was recorded at 15" May. These results were for both seasons.
Maximum tillering, panicle initiation, heading dates and leaf area index
were increased by increasing nitrogen levels up to 165 kg/ha for both
seasons and the maximum value was obtained with the Nitrogen level
165kg/ha and the lowest value was obtained with 55 kg/ha. H2 hybrid rice
gave the highest value for number of days from sowing to maximum
tillering, panicle initiation and leaf area index without significant effect
between Hi and H2 hybrid rice varieties these data are in agreement with
thase reported by Kabai (1991), Hiremath and Patel (1998) and Sharief ez al
(1998), Khoby (2004), Abou Khalifa (2005) and El-Refaee e7 al (2005).

Data in Table (3) recorded that leaf area index at three stage(60, 67

and 74 DAS) and chiorophyll content were increased under 1™ May date of
" sowing while 15™ May gave the lowest value for all attributes under study.
Leaf area index and chlorophyll content were significant increase by
increase nitrogen levels up to 165 kg /ha. Leaf area index at two growth
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stage (60, 67 DAS) and chlorophyll content were increased for H1 hybrid
rice variety while H2 surpassed the other varieties in leaf area index at third
growth stage (74 DAS). These results are in agreement with those reposted
by (Song «f 2f 1990}, (kabaki 1953], Hiremath and Pawc: (1598) and Sharief
et al (1998) Peng (1998}, El-Khoby (2004) and El-Refaece et al (2005).

Figure (1-A): showed the effect of the interaction between nitrogen
leveis and rice varieties on LAL H2 hybrid rice with 165 (KgN/ha) gave the
highest value of leaf area index. While Sakha 101 with 55 (kg N/ha) gave
the lowest value in leaf area index. Fig (1- B) sowed that H2 under }* May
date of sowing gave the highest value for L.A.L. previous. The brews data
are in a good harmony with those reported by Dewedar (2004) Kamla e al.
(2002), Omina El-Shayieb (2003), Shivay and Singh (2003), El-Sherief et al
(2004), and Singh et al (2004). .

Table 3. Effect of sowing dates, nitrogen levels and same rice varieties
on leaf area index and chlorophyli content.

Characters Leaf al:a index . Chlorophyll

Treatme Jﬂ;rAs 67 DAS 74 DAS content
2004 | 2005 | 2004 | 2005 ! 2004 | 2005 { 2004 | 2005

Sowing dates
15" April 278 | 2.63 | 356 | 343 | 551 549 | 36.23 | 3.8
1™ May 0 283 in 376 5.79 5.79 | 40.11 | 36.00
15™ May 263 | 251 ; 346 | 326 | 536 | 536 | 3442 | 3192
LSD at 5% 019 | 016 | 024 | 025 | 022 [ 022 | 299 | 204
Nitrogen levels -
N155 Kkgha 255 | 242 | 337 | 323 | 519 | 536 | 34.00 | 3092
N2 1107 kg/ha 279 | 263 | 3.63 | 346 | 555 | 555 | 37.97 | 34.17
N3 165 kg/ha 3.08 291 393 .74 593 593 | .69 | 36.72
LSDat5% 0.2¢ 0.24 8.2 0.24 6.37 6.38 292 191
Rice varieties
H1 2.97 2.81 375 3.58 548 5.46 | 37.78 | 31.33
H2 289 1 24 | 374 | 356 | 596 | 596 | 3489 | 3).86
Sakha 101 286 | 242 § 344 | 329 | 522 | 522 ] 3694 | .61
LSDat5 % 021 0.21 0.17 0.16 0.33 0.38 1.49 336

F=days sfter sowing
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Fig [1-A) Hitrogen levels (Kgfha) |l'lnl1-ﬂ e —
Fig (1-A) Effect of the interaction Flg (1-B) Effect of the interaction
between Nitrogen levels and between sowing dates and some
somse rice varisties an LAT rice varieties on LAI

Data in Table (4) indicated that 1* May gave the highest value of
CGR at three growth stage (60, 67 and 74) and light penetration in both
seasons. While 15™ May gave the highest value at two stage 60 DAS in
2004 season and 74 DAS in 2005 season. So no significant affect was found
between 1* May and 15" May sowing dates for CGR in both seasons. CGR
at three stages were increased by increasing nitrogen levels up to 165 kg/ha
.Light penetration was decreased by increasing nitrogen levels up to 165
kg/ha. H1 hybrid rice variety surpassed the other varieties for CGR at first
growth stage. but H2 hybrid rice gave the highest value for CGR at second
and third growth stage (67 DAS, 74 DAS) while Sakha 101 gave the lowest
value for CGR at three growth date, but light penetration was increased with
Sakha 101 cultivar. These data are in complete conformity with those
obtained by Yang and Sun 1988), Abou Khalifa (1996), Kamla er a/ (2002),
Omina El-Shayieb (2003), Shivay and Singh (2003), El-Sherief et al (2004),
Singh et al ( 2004), and El-Refaee er af (2005).

Figure (2-A). showed the effect of nitrogen levels and some rice
varieties on crop growth rate (CGR). The interaction between 165 (kg'ha)
with H2 hybrid rice gave highest value in { CGR) while Sakha rice cultivar
with 55 kg/ha gave the lowest value of CGR. On the other hand Fig (2-B)
showed the effect of the interaction between sowing dates and rice varieties.
H 2 hybrid rice with 1* May date of sowing surpassed other varieties of
CGR. However H 1 with 15-May date of sowing gave the lowest value of
CGR. Kamla et al. (2002), Omina El-Shayieb (2003), Shivay and Singh
(2003), El-Sherief et al (2004), Singh et al (2004) Khoby (2004), Abou
Khalifa (2005). El-Refaee et al (2005).represented similar results.
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Table 4. Effect of Sowing dates, Iih'ngulnelt:-d same rice varieties on
crop growth rate (CGR) at different growth stages and light

penetration.
Characters CGR 2t three growth stage | Light
nenctration

Triahaes after 60 (DAS) | after 67 (DAS) | afier 74 (DAS)

2004 2005 2004 2005 2004 2005 24 2005
Sowing dates
5™ April 592 3.56 4431 4211 6.1 6215 4111 4183
1™ May 6.73 542 5248 | 4925 699 537 3936 3E06
15™ May 10.81 5.27 3799 | M35 4.77 950 4177 4219
LSD at 5% 2.62 1.04 .m TAS 1.26 2.23 125 219
Nitrogen levels
N155 kp'ha 758 4.21 1397 3169 448 3.66 4472 4481
NI 110 kg/ha 8.02 4.63 44.87 42157 593 486 A06T 42136
N3 165 kgha 7.87 541 5683 | 5145 TAT 13.49 3631 3492
LSD st 5% 0.22 0.61 1153 990 1.50 536 421 515
Rice varieties
H1 751 4.78 4148 | 3948 548 734 3895 3972
H2 6.52 39 5549 | 5005 738 798 4058 4097
Sakha 101 92.13 547 3691 | 3617 50 6.69 4658 4139
LSD 2t 5% 131 0.74 .68 725 1.26 .64 402 86.74

DAS= days afier sowing
CGR=Crop growth rate
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Fig (2-A) Effect of the interaction between
nitrogen level and some rice varicties

Fig (2-B) Effect of the interaction
between sowing dates and some
rice varieties on CGR

Figure (3): showed the effect of three growth stage on crop growth
rate (CGR) and leaf area index (L.A.I). CGR gave the highest value at
second stage (67 DAS) while LAl was increased by increasing number of
days from sowing up to 74 day.
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Data in Table (5) showed amylose content, protein content, milling % as
affected by nitrogen levels and rice varieties under different dates of sowing.
First May date of sowing gave the highest value of amylose content, protein

[~—e+—cCcR ---—L.A.ﬂ
45
35
xw{ VARRN
25 / \
T 20 L N\
=N 7 X
- 18 (%11 / \ 847
- ] Py 3,56 %
0 &1-'-1;:' - %= i 5,58
60 DAS 67 DAS 74 DAS
Fig {3) thres growth dates

Fig (3): Effect of three growth dates on
leaf area index and crop growth
rate.

(2004) Kamia ef al (2002), Omina El-Shayieb (2003), Shivay and Singh
(2003), El-Sherief e af (2004) and Singh et al (2004).

Table 5. Amylose content, protein content, milling % and grain yield
{T/ha) as affected by sowing dates, nitrogen levels and rice

varieties.
Characters Amylose Protein content Milling % Grain yield
content {T/ha)

Treatments 2004 2085 1004 2005 | 2004 2005 2004 2005
Sowing dates -

15® Apri 1834 1363 8.17 799 7269 72.26 10.84 10.32
1* May 19.00 1883 | 842 323 73.01 1289 11.14 11.14
15™ May 13.84 18.57 3. 7485 T2.76 12.23 10.70 10.70
LSD at 5% 0.09 0.14 .19 0.19 0.17 8.37 axn 0.23
Nitrogen levels

N155 Lkg/ha 18.77 1856 738 7.68 72.26 71.86 10.52 10.50
N2 110 kgha 18.37 18,70 826 8.08 7269 7190 10.89 10.89
N3 165 kg/ha 19.04 18.78 .50 831 73.40 73.31 127 11.27
LSD at5 % 0.14 0.11 031 0.32 0.58 0.82 0.37 0.38
Rice varicties R : ' i )

HI . 18.62 1841 | 794 1.73 7242 7153 11.48 1146
H1 19.26 19.01 3.23 8.05 72.64 72.56 1197 1197
Sakha 101 18.79 1861 8.46 828 72.82 7246 9.22 9.22
LSD at 5% 833 031 0.26 0.28 0.20 .31 1.47 1.46

content, milling % and grain yield. While no significant effect a cured
between 15" April and 5t May sowing dates. Amylose content, protein
content, milling % and grain yield (T/ha) were increased by increasing
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nitrogen levels up to 165 (kg/ha). H2 hybrid rice surpassed other varieties
for Amylase content and grain yield (T/ha).while Sakha 101 gave the
highest value of Protein content and milling %. But no significant difference
occurred between Sakha 101 and H2 in milling % second season 2005. The
obtained data are in a good harmony with those reported by Dewedar

Figure (4-A) showed the interaction between nitrogen levels and sowing
dates on chlorophyll content. Fig (4-B) indicated effect of interaction
between nitrogen levels and rice varieties on chlorophyll content. Sowing on
15™ April with 110 N (kg /ha) gave the highest value of chlorophyll content
while 165 kg/ha nitrogen level and 15™ May sowing date gave the lowest
value. H1 hybrid rice variety with 165 kg/ha nitrogen levels gave the highest
value of chlorophyll content. The obtained data are in a good harmony with
those reported by Khoby (2004), Abou Khalifa (2005), and El-Reface ef al
(2005).

OH1

D 16-April B O01-may O16-may

\

Chiora. o
Chiore. [ B
Content .%
oy
M ES N110 N185
Fig (4-A) Mitrogen evels (Kgfha) Fig (4-8) Mitrogen levels (Kg/ha)

Fig (4-A): Effect of the imteraction between Fig (4-B): Effect of the interaction between

Nitrogen levels and somne rice varictics on Nitrogen levels and sowing dates on
chlorophy comtent. chlacanhvll cantent

In conclusion H1 hybrid rice was the best of variety than other
varictics under study, while sowing date 1™ May and nitrogen level 165
(kg/ha) gave the highest values165 (kg/ha).
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