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ABSTRACT

Application of the optimal seed rate and adequate amount of nitrogen
fertilizer led to increase productivity of hybrid rice under broadcast seed condition.
Two field experiments were carried out during 2010 and 2011 rice growing seasons at
the Experimental Farm of Rice Research and Training Center, Sakha, Kafr El-Sheikh,
Egypt to study the response of Egyptian hybrid rice 1 to four seed rates, i.e. 5, 7.5, 10
and 12.5 kg seed fed* and five nitrogen levels, viz 0, 23, 46, 69 and 92 kg N fed?
under broadcast seeded-rice. The results of this study can be concluded as follows:
the seed rate of 7.5 kg seed fed produced the highest mean values of chlorophyll
content, dry matter accumulation and leaf area index (LAI) at 65 days after sowing
(DAS), while after harvesting also, gave the highest mean values of number of filled
grains panicle-! and grain yield tons fed 1. The plots which planted with 10 kg seed
fed recorded the highest mean values of No. of tillers, No. of panicles m without
significant differences with the rate of 7.5 kg seeds fed, but the heaviest 1000 grain
and panicle grain weight. Also, data revealed that Egyptian hybrid rice 1 response
positively to application of nitrogen levels up to 92 kg N fed, which recorded the
highest values of all traits. The highest grain yield was obtained when rice was grown
at seed rate 7.5kg seeds fed-*and fertilized with 92kg Nfed-*.

INTRODUCTION

Importantly, agronomic management practices affect plant
development, is arguably the most important cultural practice in direct-seeded
rice. Rice crop occupies 17 % (1.4 million fed.) of the total agricultural land
area in Egypt during summer season. In this context, there is no alternative
other than a vyield increase per unit area. This is possible by developing
improved and cost-effective technologies. Producing more rice with the same
or less amount of resources is of importance for higher productivity in a cost-
effective manner (M. Harunur Rashida et al 2009)

There have been recent changes from transplanting to direct seeding
for lowland crops (De Datta, 1986 and Fujisaka et al., 1993) to reduce labor
costs particularly where irrigation water is available and weeds can be
controlled with herbicides. Because of reduced water requirement in paddies,
direct seeding can be used to establish the crop earlier than by transplanting.
In the cultivation of paddy rice, direct sowing is both a cost-saving and a
labor-saving practice. In order to produce high and reliable grain yields after
direct sowing, it is necessary to clarify the ecophysiological characteristics
related to dry matter production and yield, as well as methods for high and
reliable rates of seedling establishment and resistance to lodging.

Rice farmers in Egypt have been using high seed rates for direct
seeding and high fertilizer rates than necessary. These practices might have
stemmed from the perceptions that high inputs, particularly seed and fertilizer
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rates would result in higher yields. On the other hand, the use of high seed
rates and fertilizer can lead to higher pest and disease infestations, thus
prompting higher use of pesticides. Research has shown that crops with
enriched nitrogen can make insect pests produce more eggs, survive better,
live longer and become ecologically more fit (Lu et al.,2004 ). Similarly dense
crops sown from high seed rates enriched with fertilizers are more disease
prone (Webster and Gunnell,1992 ). These beliefs formed by researchers as
well as farmers have also contributed to the higher use of pesticides
whenever crops are highly fertilized. Agronomic research has shown that
farmers’ seed rates and the amount of nitrogen used are higher than required
(Luat et al.,1998 ).

Significant yield responses to applied N are obtained on nearly all
lowland rice soils when irrigation is adequate and weeds or pest problems do
not limit growth. In large part, plant N status determines rice yield potential
through effects on leaf area development and canopy photosynthesis (Kropff
et al., 1993), and N drives the demand for other macronutrients in irrigated
rice systems ( Dobermann et al., 1997).

The present study aims to find out the best combination between
seeding rate and nitrogen levels to enhance the growth traits and yield and its
attributes of Egyptian hybrid rice 1 under broadcast seeded condition.

MATERIALS AND METHODS

Two field experiments were conducted at Experimental Farm of the
Rice Research and Training Center, Sakha, Kafr EL-Sheikh, Egypt, during
2010 and 2011 growing seasons to study the performance of Egyptian hybrid
rice 1 (EHR1) under different seeding rate and nitrogen fertilizer levels by
using broadcast seeded method.

Representative soil samples were taken from the experimental site at
the depth of 0-30 cm from the soil surface before sowing. Samples were air-
dried, then ground to pass through a two mm sieve and well mixed. The
procedure of soil analysis was conducted according to the methods described
by Black et al. (1965). Soil chemical analysis in both seasons are shown in
Table 1.

Table (1): Soil properties and chemical analysis of the soil at the
experimental sites in 2010 and 2011 seasons.

Soil prosperities and chemical content 2010 2011
Texture Clay Clay
pH 7.8 8.0
EC (ds/m) 1.73 2.37
OM(%) 1.7 1.6
Ca** (meq. LY) 4.00 4.63
Mg ** (meg. L?) 5.71 5.62
K* (meg. L) 469 467
Na*(mg/L) 11 12
P mg kg 14 15
[Total nitrogen , mg kg 445 563
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The experiments were laid out in a split plot design with four
replications. Main plots were adapted to four seeding rates namely 5, 7.5,10,
and 12.5 kg seeds fed! while, subplots were developed to nitrogen fertilizer
levels i.e. 0, 23, 46, 69 and 92 kg N fedl. The area of each subplot was 15
m? (3m X 5m). Phosphorus in the form of calcium mono phosphate (15.5%
P20s) was added and incorporated into dry soil during land preparation
according to the recommended dose of phosphorus fertilizer in each subplot
while, Zinc fertilizer was added as zinc sulfate form in the rate of 10 kg ZnSo4
fed? after wet leveling immediately . Nitrogen in the form of urea (46.5%N)
was added according to the rate of previously mentioned in the three equal
doses the first one as basal application, the second one at panicle initiation
stage (PI) and last one at late booting stage. Weeds were chemically
controlled.

Seeds at the rate of previously mentioned were soaked in fresh
water for 24 hr then incubated for 48 hr to hasten early germination. Pre-
germinated seeds were uniformly broadcasted in the field on 10t and 12t of
May in 2010 and 2011, respectively. The field was well prepared, i.e. plowed
twice and then well dry leveled and all recommended agricultural practices
were applied.

At harvest, Plant height (cm), number of panicles / m, panicle grain
weight, panicle length (cm), number of filled grains panicle-t,number of
unfilled grains panicle~! and 1000 grain weight were determined.

Harvesting was done when rice plants reached to full maturity. A
guarded area of ten square meters was harvested, air-dried, weighted to
estimate biomass production, then threshed. The grain yield was measured in
kg plot! (10 m?) and adjusted to 14% moisture basis, then converted to tons
ha.

All collected data were subjected to an ordinary analysis of variance
according to the proceeding described by Gomez and Gomez (1984).
Significant different means were compared at P < 0.05 by the revised least
significant difference (LSD) test, which adopted by Waller and Duncan (1969).
Statistical analyses were made with commercial computer software.

RESULTS AND DISCUSSION

Seed rates affected significantly chlorophyll content at 65 days after
sowing (DAS). By increasing seed rate from 5 to 7.5 kg fed! the chlorophyll
content significantly increased. But by increasing it t0o12.5 kg seeds fed! the
chlorophyll content decreased. The fertilizer treatments had significant effect
on the leaf chlorophyll content at 65 DAS. It was found that application of N
fertilizers increased the chlorophyll content significantly, while maximum
chlorophyll content was obtained in plots where 69 kg N fed. ! was applied
and the lowest was recorded for control (Table 2). The increase in chlorophyll
content in response to application of N fertilizers is probably due to enhanced
availability of nitrogen which enhanced more leaf area resulting in higher
photo assimilates and thereby resulted in more chlorophyll content. These
results are supported by the findings of Mandal et al. (1992). There was no
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significant difference in chlorophyll content due to the interaction between
seed rates and nitrogen levels.

Table 2: Chlorophyll content SPAD, Dry matter accumulation g m-2and
leaf area index (LAI) of Egyptian hybrid rice 1 at 65 days after

sowing as affected by seed rates and nitrogen levels.
Chlorophyll content Dry matter

Treatments SPAD accumulation g m? LAl

2010 2011 2010 2011 2010 2011
Seed rate kg fed.-1
5 41.92 42.34 1240.1 1252.5 7.50 7.58
7.5 42.64 43.06 1320.2 13334 7.96 8.04
10 42.2 42.44 1282.8 1295.6 7.50 7.58
12.5 41.3 41.44 1224.3 1136.5 7.30 7.37
L.S.D.0.05 0.52 0.53 18.76 18.95 0.09 0.09
N levels kg fed-1
0 37.63 38.00 722.4 729.6 4.94 4.99
23 41.88 42.30 1083.8 1094.6 6.74 6.81
46 43.33 43.75 1388.6 1402.5 7.84 7.92
69 44.28 44.71 1560.3 1575.9 8.91 8.99
92 42.98 43.41 1579.2 1594.9 9.40 9..49
L.S.D.0.05 0.58 0.59 18.64 18.83 0.11 0.11
Interaction effect N.S. N.S. ** ** ** *

Seed rates treatments significantly affected dry matter accumulation
g m2at 65 DAS. BY increasing seed rate from 5 to 7.5 kg fed! significantly
increased dry matter accumulation. On the other hand, increasing seed rate
from 7.5 to 12.5 kg fed? significantly reduced dry matter accumulation.

Dry matter accumulation increased significantly with N fertilizer
application in rice at 65 DAS (Table 2). Significant highest value of dry-matter
accumulation was obtained at 92 kg N fed?. It was as expected since
vegetative growth resulting from higher photosynthetic activities is well known
to be influenced by nitrogen (Reddy 2000). The higher dry mass of nitrogen
treated plants could be connected with the positive effect of nitrogen in some
important physiological processes ( Sachiko et al. 2009).

There was a significant effect on dry matter accumulation at 65 DAS
due to the interaction between seed rates and nitrogen levels in the two
seasons of the study as shown in Table 3. The highest values of dry matter
accumulation were recorded when seed was applied at the rate of 7.5 kg fed-
Lin combination with 69 kg N fed'. The lowest values were obtained when
seed was broadcasted at the rate of either 5 or 12.5 kg fed-* without nitrogen
fertilizer application. These findings were fairly true in both seasons.

2252



J. Plant Production, Mansoura Univ., Vol. 3 (7), July, 2012

Table 3: Dry matter accumulation g m? of Egyptian hybrid rice 1 as
affected by the interaction between seed rates and N levels at
65 days after sowing.

Kg seed fed.*
Kg N fed.? 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5

(o] 718.2 735.9 721.4 714.2 725.3 743.2 728.6 704.3
23 1060.0 | 11154 | 1108.2 | 1051.6 | 1070.6 | 1126.5 | 1119.2 | 1062.1
46 1331.2 | 1472.6 | 1431.6 | 1318.9 | 13445 | 1487.3 | 14459 | 1332.1
69 1526.4 | 16415 | 1571.7 | 1501.6 | 1541.6 | 1657.9 | 1587.4 | 1516.6
92 1564.7 | 1635.4 | 1581.3 | 1535.2 | 1580.3 | 1651.7 | 1597.1 | 1550.5
L.S.D. 37.14 37.51

The effect of seed rates and nitrogen levels on the leaf area index of
Egyptian hybrid ricel at 65 DAS are shown in Table 2. Data revealed that
seed rate significantly affected leaf area index in both seasons. The highest
values of leaf area index were found when seed was broadcasted at the rate
of 7.5 kg fed*. While, the lowest values were observed at 12.5 kg seed fed-1.
Regarding leaf area index as affected by nitrogen levels data in Table 2
revealed that leaf area index was significantly increased gradually with
increasing of nitrogen application. It might be due to improved nutrients
availability which the reflected in enhancement growth of plant organs. These
results are in line with the findings of (Sachiko et al. 2009).

Data in Table 4 presented the effect of the interaction between seed
rates and nitrogen levels on leaf area index at 65 DAS. Results showed that
there was a significant effect on leaf area index in the two seasons due to the
interaction between seed rates and nitrogen levels. When seed was applied
at 7.5 kg seed fed? in combination with 69 kg N fed, the highest values of
leaf area index were obtained. However, the lowest values of leaf area index,
were obtained when no nitrogen was applied regardless seed rates.

Table 4: Leaf area index of Egyptian hybrid rice 1 as affected by the interaction
between seed rates and N levels at 65 days after swoing.

Kg seed fed. *

Kg N fed. * 2010 2011

5 7.5 10 12.5 5 7.5 10 125
0 4.85 5.10 5.06 4.75 4.89 5.15 511 4.79
23 6.67 7.01 6.89 6.37 6.73 7.08 6.95 6.43
46 7.94 8.36 7.62 7.43 8.01 8.44 7.69 7.50
69 8.83 9.75 8.42 8.65 8.91 9.84 8.50 8.73
92 9.20 9.60 9.51 9.32 9.29 9.69 9.60 9.41
L.S.D. 0.21 0.22

Data in Table 5 showed that number of tillers m2 was significantly
affected by seed rates and nitrogen fertilizer levels in both seasons.The
highest values of no. tillers m2 were found when 10 kg seed fed! was used.
Increasing seed rate from 10 to 12.5 kg seed fed! caused a reduction thus
the lowest values of no tillers m-2 were observed. This reduction may be
attributed to that high seeding rate of rice implies severe competition among
the plants for the environmental factors, i.e. light, water and nutrients which
caused depression in the amount of metabolites synthesized by the plants.
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Counce et al., 1992 and Schnier et al., 1990 reported that plant population
density is a principal factor affecting tiller production.

Nitrogen fertilizer application increased significantly number of tillers
m=2 in rice at harvest (Table 5). Application of 92 kg N fed.? produced
maximum number of tillers m-2 (809.7 and 829.7 in 2010 and 2011,
respectively) than all other treatments. Number of tillers per unit area is the
most important component of yield. More number of tillers/m?2 in this
treatment might be due to the more availability of nitrogen that played a vital
role in cell division. According to Yoshida et al. (1972), as the amount of
nitrogen absorbed by the crop increases, there is an increase in the number
of tillers per square meter.

Table 5: No. of tillers m?2, No. of panicles m2 and panicle length (cm) of
Egyptian hybrid rice 1 at harvest as affected by seed rates and
nitrogen levels.

Treatments No. of tillers m2 No. of panicles m Panicle length cm
2010 2011 2010 2011 2010 2011

Seed rate kg fed*
5 710.7 730.7 683.6 748.7 22.13 22.45
7.5 742.6 762.6 724.2 780.6 21.69 22.01
10 754.9 774.9 732.0 792.9 21.56 21.88
12.5 706.5 726.5 682.6 744.5 21.48 21.80
L.S.D.0.05 9.90 10.00 9.90 10.00 0.09 0.10
N levels kg fed-1
(0] 601.8 621.8 573.2 639.8 20.50 20.82
23 701.5 721.5 677.4 739.5 21.55 21.87
46 748.4 768.4 719.7 786.4 21.84 22.16
69 782.0 802.0 768.5 820.0 22.28 22.60
92 809.7 829.7 789.3 847.7 22.40 22.72
L.S.D.0.05 9.34 9.43 9.34 9.43 0.06 0.07
Interaction effect * * * * * *

Data in Table 6 present the effect of the interaction between seed
rates and nitrogen levels on number of tillers m-2. Data showed that there was
a significant effect on number of tillers m2 in the two seasons due to the
interaction between seed rates and nitrogen fertilizer levels. When seed was
applied at the rate of 10 kg seed fed! combined with 92 kg N fed?, the
highest values of number of tillers m2 were obtained. However, the lowest
values of number of tillers m-2 were found when no nitrogen fertilizer was
applied combined with 12.5 seed fed! (554.7 and 574.7) for 2010 and
2011season,respectively.

Concerning the effect of seed rates and nitrogen fertilizer levels on
number of panicles per m2are presented in Table 5. Data indicated that with
increasing seed rate the number of panicles per m2 significantly increased.
The highest number of panicles per m-2 was obtained when 10 kg seed fed!
was applied without significant difference with the rate of 7.5 kg seed fed in
the first season. This trend might be attributed to the reduction in number of
plants within unit area in case of lowest seeding rate and also to the sever
intraspecific competition among plants in case of the highest seeding rate.
Similar results were obtained by Gravios and Helms (1992) and El-Rewainy
(1996).
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Table 6: Number of tillers m? of Egyptian hybrid rice 1 as affected by
the interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. * 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5
(o] 579.0 628.5 645.0 554.7 599.0 648.5 665.0 574.7
23 691.0 711.0 716.5 687.5 711.0 731.0 736.5 707.5
46 735.5 753.5 763.0 741.5 755.5 773.5 783.0 761.5
69 763.0 795.0 818.0 752.0 783.0 815.0 838.0 772.0
92 785.0 825.0 832.0 796.7 805.0 845.0 852.0 816.7

L.S.D.0.05 18.81 18.99

Data showed also that nitrogen levels affected significantly number of
panicles per m2. Increasing nitrogen levels from 0 to 92 kg N fed-1 significantly
increased number of panicles per m2. The effect of nitrogen application on
number of panicles per m2 attributed mainly to the stimulation effect of
nitrogen on effective tillers formation. These findings are consistent with
those reported by Ebaid and Ghanem (2000), Chopra and Chopra (2004) and
Singh et al (2004).

Concerning the effect of interaction, data in Table 7 showed that
number of panicles per m2 was significantly affected by the interaction
between seed rates and nitrogen fertilizers levels. When seeds were used at
the rate of either 7.5 or 10 kg seed fed!, combined with the application of 92
kg N fed?, the greatest number of panicles per m? was obtained. While, the
lowest number of panicles per m2 were obtained when no nitrogen was
applied under 12.5 kg seed fed-.

Table 7: Number of panicles m2 of Egyptian hybrid rice 1 as affected by
the interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. * 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5
0 540.5 612.2 617.2 523.0 617.0 666.5 683.0 592.7
23 658.5 688.5 694.0 668.5 729.0 749.0 754.5 725.5
46 718.5 711.7 727.5 3721.0 773.5 791.5 801.0 779.5
69 741.5 795.0 803.0 7.34.5 801.0 833.0 856.0 790.0
92 759.0 813.7 818.5 766.0 823.0 863.0 870.0 834.7

L.S.D.0.05 13.45 13.85

The effect of seed rates and nitrogen fertilizer levels on panicle
length (cm) are shown in Table 5. Data showed that by increasing seed rate
from 5 to 12.5 kg seeds fed! panicle length gradually decreased in the two
seasons of the study. The highest values of panicle length were obtained with
the application of 5 kg seed fed. The superiority in panicle length of low
seeding rate is mainly attributed to the adequacy of light and nutrients for
plant. EI-Rewainy (1996) came to same conclusion .Data also, showed that
panicle length significantly increased by increasing nitrogen levels from 0 to
92 kg N fed?. This result is in agreement with El-Kalla et al. 1992 and El-
Rewainy (1996).

The interaction between seed rates and nitrogen fertilizer levels had
a significant effect on panicle length in the two seasons of the study as shown
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in Table 8. The highest values of panicle length were recorded when nitrogen
was applied at the rate of 92 kg N fedlin combination with 5 or 7.5 kg kg
seed fedl. The lowest values were recorded when nitrogen was not applied
under 12.5 kg seed fed-'.

Table 8: Panicle length (cm) of Egyptian hybrid rice 1 as affected by the
interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. * 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5
(0] 20.85 20.63 20.32 20.21 21.17 20.95 20.64 20.53
23 21.88 21.51 21.46 21.35 22.20 21.83 21.78 21.67
46 22.50 21.68 21.60 21.58 22.82 22.00 21.92 21.90
69 22.68 22.25 22.13 22.05 23.00 22.57 22.45 22.37
92 22.75 22.35 22.29 22.19 23.07 22.67 22.61 22.51

L.S.D.0.05 0.13 0.13

Seed rates and N fertilizer levels significantly affected the yield and
yield attributes, i.e. panicle grain weight, no. of filled and unfilled grains
panicle’ and1000-grain weight (Tables 9 and 13).

Panicle grain weight was significantly and gradually decreased by
increasing seed rate from 5 to 12.5 kg seed fed.l. The decrease in the mean
values of panicle grain weight at high seeding rate was logically expected and
attributed to the detected decrease in the mean value of number of filled
grains panicle and 1000-grain weight. Similar results were previously
reported by Abd-Rahman et al. (1992) and EI-Rewainy (1996).

It was found that application of N fertilizers increased the panicle
grain weight significantly. The highest panicle grain weight (4.35 and 4.75 Q)
were obtained with the application of 92 kg N ha during 2010 and 2011
respectively and significantly lowest panicle grain weight (3.39 and 3.79 g)
were recorded for control treatment. This trend might be due to role of
nitrogen in crop maturation, flowering and fruiting including seed formation.
These results are in accordance with those of Sachiko et al. 2009.

Table 9: Panicle grain weight (g), no filled grains panicleand no unfilled
grains panicleof Egyptian hybrid rice 1 as affected by seed
rates and nitrogen levels.

: : . No.of filled grains No.of unfilled grains
Treatments Panicle grain weight (g) panicle™ panicle™

2010 2011 2010 2011 2010 2011
Seed rate kg fed.-1
5 4.13 4.53 168.64 176.64 5.34 5.66
7.5 4.04 4.44 172.18 180.18 5.00 5.32
10 3.94 4.34 171.55 179.55 454 4.86
12.5 3.89 4.28 165.63 173.63 5.20 5.52
L.S.D.0.05 0.03 0.03 1.27 1.28 1.12 1.13
N levels kg fed-1
0 3.39 3.79 142.60 150.60 4.51 4.83
23 3.85 4.25 159.56 167.56 4.69 5.01
46 4.16 4.56 177.19 185.19 4.76 5.08
69 4.25 4.65 183.02 191.02 5.61 5.93
92 4.35 4.75 185.12 193.12 5.52 5.84
L.S.D.0.05 0.03 0.03 0.91 0.92 1.19 1.20
Interaction effect * * * * * *
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Data in Table 10 show that there was a significant difference in panicle grain
weight due to the interaction between seed rates and nitrogen levels. The
heaviest panicles were obtained when plants sown at rate of 5 kg seed fed!
and fertilized with 92 kg N fed-1.While, the lightest panicles were remarked at
the highest seed rate and nitrogen was not applied in both seasons.

Table 10: Panicle grain weight g of Egyptian hybrid rice 1 as affected by
the interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. * 2010 2011
5 7.5 10 125 5 7.5 10 12.5
(0] 3.57 3.46 3.31 3.20 3.97 3.86 3.71 3.60
23 4.01 3.91 3.79 3.68 4.41 4.31 4.19 4.08
46 4.24 4.19 4.12 4.09 4.64 4.59 452 4.49
69 4.35 4.24 4.22 4.18 4.75 4.64 4.62 4.59
92 4.50 4.38 4.28 4.23 4.90 4.78 4.67 4.64

L.S.D.0.05 0.06 0.07

Number of filled grains per panicle as affected by seed rates and
nitrogen levels are presented in Table 9. Data showed that number of filled
grains per panicle significantly increased by increasing seed rate from 5 to
7.5 kg seed fed?. There was no significant difference in number of filled
grains per panicle between 7.5 and 10 kg seed fed.? on the other hand,
number of filled grains per panicle decreased significantly by increasing seed
rate from 10 to 12.5 kg seed fed.These results were true in both seasons.
This mainly attributed to the low competition among plants for environmental
compound which caused an increase in the ability of plants capacity in
building of metabolites synthesized and this ,in turn, caused an increase in
the dry matter content, and consequently the number of filled grains panicle*:
Bond et al. (2008) reported that filled grain per panicle was decreased by
increasing seed rates. Also same trend was obtained by Gravios and Helms
(1992) and EI-Rewainy (1996).

The number of filled grains panicle’! varis among N-fertilizers levels.
The rate of 92 kg N fed.”? produced maximum number of filled grains per
panicle (185.12 and 193.12) during 2010 and 2011 seasons, respectively.
Significantly lowest number of grains per panicle i.e. 142.60 and 150.60 were
obtained during both the years from control treatment. These results are in
agreement with the results obtained by Thakur (1991), Abd El-Rahman et al.
(1992) and El-Rewainy (1996).

The effect of the interaction between seed rates and nitrogen levels
on number of filled grains per panicle was significant in both seasons of study
as shown in Table 11. The highest number of filled grains per panicle were
recorded when the rate of 7.5 kg seeds fed! was planted and combined with
the rate of 92 kg N fed On the other hand, the lowest number of filled grains
per panicle were obtained when the highest rate of seed was used and
nitrogen was not applied in the two seasons of study.
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Table 11:Number of filled grains per panicle of Egyptian hybrid rice 1 as
affected by the interaction between seed rates and N levels.

Kg seed fed. *
Kg N fed. * 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5

(o] 148.40 | 144.20 | 143.30 | 134.50 | 156.40 | 152.20 | 151.30 | 142.50
23 160.50 | 161.80 | 160.65 | 155.30 | 168.50 | 169.80 | 168.65 | 163.30
46 171.60 | 179.80 | 183.20 | 174.15 | 179.60 | 187.80 | 191.20 | 182.15
69 180.10 | 186.50 | 184.20 | 181.30 | 188.10 | 194.50 | 192.20 | 189.30
92 182.60 | 188.60 | 186.40 | 182.90 | 190.60 | 196.60 | 194.40 | 190.90
L.S.D.0.05 1.90 1.92

Number of unfilled grains paniclel of Egyptian hybrid rice 1 as
affected by seed rates and nitrogen levels are presented in Table 9. There
was a significant effect of seed rate on number of unfilled grains panicle! in
both seasons. The undesirable highest number of unfilled grain panicle!
were found when 5 kg seeds fed! were used. While, the lowest values of this
trait were observed at rate of 10 kg seeds fed.

Number of unfilled grains panicle! were found to be significantly
affected by the application of nitrogen fertilizer in the two seasons. Data
indicated clearly that plants received either 69 or 92 kg N fed? exhibited
significantly increase compared with other levels. This finding hold fairly true
in both seasons. In fact, such trend did not decrease the grain yield because
the total number of filled grains panicle -1 was markedly increased by
increasing the N levels. Similar trend was obtained by Mahrous et al. (1985).

Number of unfilled grains panicle! as affected by the interaction
between seed rates and nitrogen levels are presented in Table 12. Data show
that the interaction between seed rates and nitrogen levels had a significant
effect on number of unfilled grain paniclel. The highest number of unfilled
grain panicle! were found in plots which were planted by 12.5 kg seeds fed!
and fertilized with 69 kg N fedl.while, the lowest number of unfilled grains
paniclel were found when the rate of 12.5 kg seeds fed*was used and no
nitrogen was applied.

Table 12: Number of unfilled grains per panicle of Egyptian hybrid rice 1
as affected by the interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. * 2010 2011
5 7.5 10 12.5 5 75 10 12.5
0 5.30 5.35 3.75 3.65 5.62 5.67 4.07 3.97
23 4.85 4.65 4.25 5.02 5.17 4.97 4.57 5.34
46 5.15 4.20 4.95 4.76 5.47 4.52 5.27 5.08
69 6.00 4.80 4.90 6.75 6.32 5.12 5.22 7.07
92 5.40 6.00 4.87 5.80 5.72 6.32 5.19 6.12

L.S.D.0.05 2.33 2.35

It is obvious from the Table 13 that results pertaining to 1000-grains
weight in all the treatments differed significantly from one to another and the
highest values of 1000-grain weight were obtained from the plots planted by 5
kg seeds fed.
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Table 13: 1000- grain weight (g), grain yield t fed.? and agronomic use
efficiency (AUE) of Egyptian hybrid rice 1 as affected by seed
rates and nitrogen levels.

Treatments 1000- grain weight (g)| Grain yield t fed.™ (Kg S)ZLeJ(IjE/kg N)
2010 2011 2010 2011 2010 2011

Seed rate kg fed!
5 24.16 24.37 4.76 5.06 50.69 53.63
7.5 23.70 23.91 4.92 5.22 51.88 54.80
10 23.22 23.43 4.85 5.15 51.59 54.24
12.5 23.30 23.51 4.48 4.78 48.34 51.65
L.S.D.0.05 0.55 0.55 0.05 0.05 0.59 0.60
N levels kg fed-1
(0] 23.61 23.82 3.24 3.54 - -
23 23.59 23.80 4.35 4.64 42.09 44.86
46 23.36 23.57 4.99 5.29 49.19 52.13
69 23.62 23.83 5.46 5.76 54.09 57.08
92 23.79 24.00 5.73 6.03 56.94 59.91
L.S.D.0.05 0.48 0.47 0.04 0.04 0.56 0.58
Interaction effect * * * * * *

Minimum values of 1000 — grain weight were produced by 10 kg
seeds fedl. It could be safely concluded that high seeding rate had a
depressing effect on seed weight, resulted from the reduction in the amount
of the dry matter content synthesized by the plant and this, in turn, decreased
the weight of 1000-grains. Data revealed also that application of nitrogen
significantly affected the 1000-grain weight. Thus, the highest values of 1000-
grain weight appeared when nitrogen was applied at the rate of 92 kg N fed!
followed by either 69 or 0 kg N fed-™.

The effect of the interaction between seed rates and nitrogen fertilizer
levels on 1000-grain weight was significant in the two seasons of the study as
shown in Table 14. The highest values of 1000-grain weight were obtained in
plots that planted with 5 kg seeds fed* and fertilize with 23 kg N fed.

Table 14: 1000- grain weight of Egyptian hybrid rice 1 as affected by the
interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5
(0] 24.05 23.95 23.15 23.30 24.26 24.16 23.36 23.51
23 24.53 23.83 22.98 23.05 24.74 24.04 23.19 23.26
46 24.10 23.58 22.25 23.50 24.31 23.79 22.46 23.71
69 23.77 23.80 23.85 23.05 23.98 24.01 24.06 23.26
92 24.35 23.35 23.88 23.58 24.56 23.56 24.09 23.79

L.S.D.0.05 0.98 0.99

Grain yield of Egyptian hybrid rice 1 as affected by the seed rates
and nitrogen fertilizer levels in 2010 and 2011 rice growing seasons are
presented in Table 13. Significant grain yield increases were observed by
increasing seed rates from 5 to 7.5 kg seeds fed! in the two seasons.
Gravois and Helms, 1992 indicated that the plant population density is
required to produce optimum rice grain yield. A reduction in grain yield was
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observed when seed rate increased from 7.5 to 12.5 kg seeds fed™.
Excessive plant population densities can lead to greater plant height and
weaker culms, increasing the potential for losses due to lodging and disease
(Dofing and Knight, 1994).

Data indicated also that there was a significant difference in grain
yield due to nitrogen fertilizer application. Data showed that significant
increase in grain yield as nitrogen level increased from 0 to 92 kg N fed? in
first and second seasons. The increase in grain yield by increasing nitrogen
level to 92 kg N fed?! was mainly due to the increase in most of yield
components. The previous results are in good agreement with those obtained
by Badawi et al. (1990), Abd El-Rahman et al. (1992), El-Kalla et al. (1992)
and El-Rewainy (1996).

There was a significant effect on grain yield due to the interaction
between seed rates and nitrogen fertilizer levels in the two seasons as shown
in Table 15. The rate of 7.5 kg seeds fed! combined with 92 kg N fed-! gave
the maximum values of grain yield (t fed.?) compared with the other
combinations. While, the minimum values were obtained with the rate of 12.5
kg seed fed."* when nitrogen was not applied.

Table 15: Grain yield t fed. of Egyptian hybrid rice 1 as affected by the
interaction between seed rates and N levels.

Kg seed fed. *

Kg N fed. * 2010 2011
5 7.5 10 12.5 5 7.5 10 125
(0] 3.22 3.53 3.40 2.79 3.52 3.83 3.70 3.09
23 4.41 4.49 4.38 4.10 4.71 4.79 4.68 4.40
46 5.08 4.98 5.00 4.91 5.38 5.28 5.30 5.21
69 5.38 5.67 5.65 5.12 5.68 5.97 5.95 5.42
92 5.70 5.93 5.83 5.46 6.00 6.23 6.13 5.76

L.S.D.0.05 0.08 0.09

For agronomic use efficiency (kg grain/kg N) as affected by seed
rates and nitrogen levels the main values of this trait are presented in Table
13. Data showed that there were significant differences among seed rates.
The plots grown at the rate of 7.5 kg seeds fed-lrecorded the maximum
values of AUE followed by the rate of 10 kg seeds while, the minimum values
were obtained at the highest rate of seed (12.5 kg seeds fed.!) these results
were true in both seasons. Also data revealed that the values of AUE were
significantly increased by increasing of nitrogen levels up to 92 kg N fed 1.

The values of AUE were significantly affected by the interaction
between seed rates and N levels. The maximum value was obtained when
plots were planted at rate of 7.5 kg seeds fed and fertilized with 92 kg Nfed-?
in 2010 season while, in the second season the rate of 10 kg seeds fed-!
combined with the same N level recorded the highest value. The minimum
value was recorded at the highest seed rate (12.5 seeds fed.”!) when
fertilized with 23 kg N fed-!
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Table 16: Agronomic use efficiency of Egyptian hybrid rice 1 as affected
by the interaction between seed rates and N levels.

Kg seed fed. *
Kg N fed.? 2010 2011
5 7.5 10 12.5 5 7.5 10 12.5
(0] - - - - - - - -
23 42.70 43.37 42.32 39.79 45.79 45.57 45.19 43.86
46 50.10 49.03 49.92 48.49 48.49 53.03 52.19 51.42
69 53.30 56.19 56.00 50.79 50.79 56.29 58.69 53.75
92 56.65 58.92 58.13 54.30 54.30 59.61 60.89 57.57
LSD 0.05% 0.61 0.63
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