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ABSTRACT

Two-year field experiments were carried out during 2002 and 2003 summer seasons at the Experimental Farm, Kafr
El-Sheikh, Faculty of Agriculture, Tanta University, aiming to find the optimum level of nitrogen and transplanting spacing
for the four medium grain rice hybrids, HRI (IR64608A x IR35366-62-1-2-2-3R), (IR646084 x Suweon 287R), HR3
(IR68884A x Suweon 287R) and HR4 (IR677014 x IR35366-62-1-2-2-3R), compared with the two pure line rice genotypes,
Sakha 104 cultivar and IR64608B pure line. Three N levels; i.e., 25, 50 and 75 kg/fed. and three transplanting spacing
distances; namely,15 x 20, 20x 20 and 20 x 25 cm. were applied. A split-split plot design, with three replications was used.
Nitrogen levels were allocated to the main plots and hill spacings were arranged in the sub-plots; while the genotypes

occupied the sub-sub plots. The most important findings of this study could be summarized as follows :
Highly significant differences were detected among the rice genotypes in all studied traits. HR2 recorded the highest
grain yield (:f’ed.). 1000-grain weight, number of filled grains/panicle, panicle length, number of spikelets/panicle and flag

legf area (cm’).

Application of nitrogen up to 50 kg/fed. significantly increased grain yield, number of fleld grains/panicle, number of
panicles/plant and number of spikelets/panicle. The highest level of nitrogen (75 kg N/fed,) significantly increased, number of
panicles/plant, sterility percentage, panicle length, flag leaf area, mumber of tillers/plant, number of days to 50% heading

and plant height.

The transplanting distance of 20 x 25 cm gave the highest value for 50% heading, flag leaf area (cor®), number of
tillers per plant, panicle length (cm) and sterility percentage. While, the highest values for 1000-grain weight and grain yield

(t/fed,) were detected under 15 x 20 cm.

The highest grain yield was recorded when HR2 was transplanted at 15 x 20 cm spacing and fertilized with 75 kg N/fed.

INTRODUCTION

hina has shown 20-30% higher grain yield

potential for rice hybrids in large scale production
plots, with wider adaptability than conventionally bred
varieties. The highest hybrid rice grain yield, obtained
in China, was 12.8 tha, where the highest
conventional grain yield was 10.0 t/ha (Virmani ef al.,
1981) and, recently, the japonica super hybrids, Diyan
Type at Yunnan Province, yielded around 16 tons/ha
(El-Keredy, 1999). Hybrid rice was released in 1976 to
farmers. The acreage of hybrid rice was rapidly
increased each year (El-Keredy, 1993). Therefore,
adequate fartilization, at right time in proper manner,
is essential to achieve potential grain yield of rice
hybrids. Keeping these points in view, the present
investigation was undertaken. Grain yield is a function
of the number of panicles and grains/panicle and grain
weight (Surekha ef al., 1999). It is possible to get
higher grain yield from these hybrids by applying
optimum dose of nitrogen. Thus, there is a need to
work out the optimum N requirement of the promising
hybrids vis-d-vis conventional varieties to find out the
extent of possible yield improvement by adopting
these hybrids (Rao and Moorthy, 2002). Hybrid rice is
highly responsive to fertilizers, but information on
hybrid rice nutrition is negligible (Meena ez al., 2003).
The genetic potential of any variety cannot be fully
explored without proper agronomic management

practices. A suitable agro-technique is required,
particularly, for different newly released or pre-
released varieties for exploiting their genetic potential
to produce maximum grain yield. Plant spacing of
wetland bunded rice crop is an important factor to
exploit the potential of the high yielding improved
variety (Paraye et al. 1996). In addition, N fertilization
and suitable genotype are the important factors for
successful production of rice (Bali e al., 1995).
Therefore, this study was conducted to find out the
optimum transplanting spacing and N fertilizer levels
to obtain the maximum grain yield from obtained
hybrid rice varieties under transplanted conditions of
Kafr El-Sheikh Governorate, Egypt.

MATERIALS AND METHODS

This investigation was carried out at the
Experimental Farm, Faculty of Agriculture, Kafr El-
Sheikh, Tanta University, during 2002 and 2003
summer seasons to study the effect of hill spacings (20
x 15, 20 x 20 and 20 x 25 cm) and nitrogen fertilizer
levels (25, 50 and 75 kg N/fed.) on grain yield and its
attributing variables of the medium grain hybrids; i.e.,
IR64608A x IR 35366-62-1-2-2-3R, IR64608A x
Suweon 287R, IR68884A x Suweon 287R and
IR67701A x IR35366-62-1-2-2-3R (El-Keredy et al.
2001), Sakha 104 medium grain cultivar,
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recommended by RRTC, Sakha, Egypt, and a selected
high grain yield maintainer by the authors IR64608B
from materials introduced from IRRI. Seeds of the
four hybrids were obtained by the three line method
during 2001 and 2002 summer seasons.

A split-split-plot design, with three replications,
was used. The nitrogen fertilizer levels were allocated
to the main plots, hill spacings were arranged in the
sub-plots and the genotypes occupied the sub-sub-
plots. The six genotypes were sown in nursery (plastic
trays, 60 x 30 x 3 cm on May 1% of 2002 and May 2™
of 2003. The seedlings were transplanted on June 1% in
both seasons. Eachsub—wb—plotoomnstedoftenmws.
The rows were 3 m long, 20 cm apart and
was transplanted per hill. Number of hills were 33.3,
25.0 and 20.0 m? for 20 x 15, 20 x 20 and 20 x 25 cm
spacings among hills, respectively. Soil chemical
analysis of the experimental field area over both
seasons, revealed that EC = 7.25 ds/m®, pH = 7.97,
cations (meq/L) were as the follows : Na = 40, (Ca +
Mg)“=21andl(+=l.7andﬂ:eanionswa'eas
follows: Co” = 5.5, C1" = 24 and SO,™= 20 meq/L. The
preceding crop was clover in both seasons. Nitrogen,
in the form of Urea (46% N) was applied for each N
level in two equal doses; i.e., %2 N at land preparation
and the other half at panicle initiation. The other usual
cultural practices of rice transplanting were conducted
as recommended by the Ministry of Agriculture and
land Reclamation, Egypt.

Studied characters :

Fifty percent heading date (days), flag leaf area
(cm®), according to Yoshida et al. 1976, plant height
(cm), number of tillers/plant, panicle length (cm),
number of panicles/plant, number of filled
grains/panicle, 1000-grain wei sterility
mt;tage(%) grain yield (g/m®) andgmmyleld

Plants in the inner three square meters of each
sub-sub-plot were harvested, collected together,
labeled and tied. Plants were transported in the
threshing floor for air drying for five days. Then, after
the plants were threshed, ﬂlegramswere separated.
The grain yield was recorded in g/m?® and, then, grain
yield was converted to record grain yield in tons/fed.
(one feddan = 4200 m?).

Data were subjected to statistical analysis of
variance as the usual technique (ANOVA) of the split-
split plot design. The treatment means were compared,
using Duncan’s multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION
Comparison between obtained promising three line
hybrids and conventional pure lines in studied
characters :

The differences among genotypes, spacings,
nitrogen fertilization rates and most their interactions

were highly significant (Tables 1 and 2). In both
seasons JRG68884A x Suweon 287R was the

Assey et al. (1992) and El-Keredy et al. (2003).
IR68884A x Suweon 287R gave the tallest plant
height, whereas IR64608A x IR35366-62-1-2-2-3R

et al., (2003). The rice hybrid, IR64608A x IR35366-
62-1-2-23R gave the highest number of tillers/plant,
while the lowest one was recorded by IR64608B (in
2002). Such differences might be due to the while
genetic of such hybrids background. These results
were in agreement with those obtained by Abd El-
Wahab (1998). IR64608A x Suweon 287R gave the
longest panicles, while the shortest panicles were
recorded by Sakha 104. Similar results were obtained
by Gnady (1996), El-Wehishy and El-Keredy (1997),
Singh and Singh (2000) and El-Keredy et al. (2003).
IR64608A x Suweon 287R produced the highest
number of filled grains/panicle, while, the lowest one
was recorded by Sakha 104. These results were in
general agreement with those obtained by Bhowmick
and Nayak (2000), Maiti er al. (2003) and El-Keredy
et al. (2003). IR64608A x Suweon 287R rice hybrid
gave the heaviest 1000-grain weight, while IR64608A
x IR35366-62-1-2-2-3R gave the lowest one. The
highest value of sterility percentage was recorded by
IR67701A x IR35366-62-1-2-2-3R. Whereas, the
lowest one was recorded by Sakha 104. These results
were in agreement with those reported by El-Keredy et
al. (2003). IR64608A x Suweon 287R gave the highest
value of grain yield (4.57 and 4.66 t/fed in 2002 and
2003, respectively). Increased grain yields could be
attributed to the increase of filled grains and 1000-
grain weight (Peng er al., 1996). While, the lowest
grain yield was obtained by the check genotypes
(Table 2). Grain yield of IR64608A x Suweon 287R
was up to 21.13 and 21.61% over the conventional
cultivar, Sakha 104, and the selected high yield
maintainer, IR64608B, respectively, and up to 3.47,
9.88 and 18.48%, over the IR64608A x IR35366-62-1-
2-2-3R, IR68884A x Suweon 287R and IR67701A x
IR35366-62-1-2-2-3R, respectively.
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Spacing effects :

Fifty percent heading date, flag leaf area (cm”), grains/panicle were highly significantly

increased with

number of panicles/plant, panicle length (cm) and narrow spacing (Tables 1 and 2). Closer spacing of 15

sterility percentage (%) were increased highly

x 20 cm recorded significantly lower number of

significantly increased by wider spacings. While, grain grains/panicle than the other two wider spacings.
yield and its attributes, such as number of filled

Table (1): Means of some growth characters in 2002 and 2003 seasons as affected by genotypes, spacings,
nitrogen levels and their interactions.

No.ofdaysto | Plant height | Flag leafarea | Number of | Paniclc length
Variable 50% heading (cm) (em’) tillers/plant (cm)
2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003
g g 25kg Nffed. [107.57c [105.61c [104.78¢c [103.40c 38.04c [7.25c [14.62¢ [15.13¢c P6.10c 5.79¢
g ~150 kg N/fed.  [109.94b [107.78b |110.22b[109.33b 2.59b 41.27b [17.04b [17.42b R27.22b [27.14b
B '§§ 75 kg N/fed. [112.19a [110.04a |113.17a(112.98a 46.94a 45.04a |18.73a |19.42a P7.68a P27.49a
Z 3 'F test T T T3 T ') T [ »e T3 T3
% 15 x20 cm 108.15¢ |105.67c (110.34a|108.51b no..‘!lc 9.12¢ [14.29¢ [14.89c 6.50c [26.27c
£ =[20x20cm [110.0b [108.08b |109.06b(108.81a 2.79b 41.47b |16.98b [17.69b R7.15b R6.94b
g_"’ 20x25cm |111.54a [109.69a [108.78b]108.34bK4.65a K3.33a [19.12a [19.04a P7.33a P7.21a
F. test L 2] e » ] e & L L] e *8 L 2]
IRG4608A 107.63d |{103.63e Fi9.00f P121f M43.88b K131b R1.4la 20.19a P7.60c [27.88b
R19 -
IR64608A 111.56b [108.48c [108.06¢ [106.5¢c [51.83a {9.52a [17.23b [15.56d ]28.90a [29.92a
RS :
%H IRG8884A 104.04¢ [103.37¢ |135.60a [132.01bd1.72d KO0.70c [15.12¢ |16.42c [28.27b P7.15d
e O|RS
g IR67701A 111.07b [110.22b [125.57b|122.01b40.64c K0.92¢c [15.65d [19.49b 27.00e [27.58c
R19 .
Sakha 104 110.00c [107.89d 97.66e [99.02¢ B4.22f P527e |16.44c |15.33d [22.70f R1.97f
IR64608B 115.11a [113.26a {100.42d [100.22d 42.86¢ .12d [14.92e |16.24c [27.39d [6.64e
F. test. E L L 2 ] L2 ] L L2 J L1 ¥ 8 L L1
? NxS ns ns ns * ns T ns ns [T T
. N x G *% L] % £ 2 L 1 J L 1 J e e L L] L L]
g S X G % . % sk % L 12 E 2 J L 1 E 1] i e
E N x S X G * ns L L L 2 L 2 ¥ i % E L] L1

R5: Suweon 287R.

test

R19: IR35366-62-1-2-2-3R :
Means followed by the same letter are not significantly different at the 5% level according to Duncan’s multiple

range fest.
* ** = significant at 5% and 1% levels of significance.

ns = not significant.

Significantly higher grain yield was recorded unit area and 1000-grain weight. Similar results were,
with 15 x 20 cm spacing than the other two wider also, reported by Angiras and Sharma (1998), Siddiqui
spacings (Table 2). The higher grain yield with closer ef al. (1999), Chopra and chopra (2000), Patra and
spacing was obtained (4.35 and 4.36 t/fed, Nayak(2001)and Balasubramanian (2002).
respectively) owing to more number of panicles per
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Table (2): Means of grain yield and its related characters in 2002 and 2003 seasons as affected by

genotypes, spacings, nitrogen levels and their interactions.
No. of No. of filled 1000-grain Sterility Grain yield
Variable panicles/plant | grains/panicle | weight (z) | percentage (%) (t/fed.)
2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003
5 g 25kgN/fed. |13.43c [14.36¢ [171.4c |163.8c [26.60a 6.48a [15.61c |16.24c B.7c 3.66¢
e —| 50 kg N/fed. |15.59b ([16.24b |183.2a [177.6a P6.63a PR6.04b [17.46b |17.84b K.36a K.42a
.E ©|75kgN/fed. [17.41a |1791a |174.3b |168.7b [26.27b [26.09b [19.82a |19.67a K4.31b HK.31b
4 E F. test T s T T T % 1 T T "
@ 15 x20 cm 13.21c {10.07c |172.7c |166.8¢ [27.01a [6.74a |16.06¢c |16.27¢ H.35a 36a
E ~|20x 20cm 15.72b [16.65b |179.5a |172.6a [26.48b [26.14b |17.67b [18.04b K.21b .23b
§, ~120 x 25 cm 17.49a [17.79a |176.7b |170.7b 26.0l1c PR5.73c [19.15a [19.49a [3.83c 8lc
w F. test *» T ** ¥ au ** % % 1] T
IR64608A x[17.59a [17.72b |181.00b(173.8b 32.66f [23.47f [19.29d [19.37d K4.47b 45b
R19
IR64608A x|16.42b [14.90¢ (193.01a(186.6a [28.22b [28.82a [20.69b PR0.80b K.57a K.66a
RS
%H IR68884A x|14.54d [16.08¢c [192.70a |186.0a 27.24c [26.17c |[19.78¢c [19.96c KM.28c W.12¢
O |RS
g IR67701A x[14.94d [18.67a [161.70d[152.6d [25.72c [25.09¢ P23.19a P4.54a [3.85d [3.94d
R19
Sakha 104 1543c |14.26f [157.80d[153.2d [25.88d P5.89d [8.99f P.79f 3.75¢ P.87e
IR64608B 13.93e¢ [15.40d |171.50c |168.0c [28.29a [27.39b |13.84a [13.04e .83d P.76f
F. test [T P T [T T [T T [T Y %
_g NxS T3 ns T [T T * ** 1) T [T
. NxG = " . " * T P ™ T s
g S X G & L 1 3 L 2 L 2 B EE 2 ] L 12 L ] 3 %
|: N x S x G ] £ 1] *% L 1 L 2 ¥ L2 L4 % 5%
RS: Suweon 287R. R19: IR35366-62-1-2-2-3R

Means followed by the same letter are not significantly different at the 5% level according to Duncan’s multiple

range test.
*, ** = significant at 5% and 1% levels of significance.
ns = not significant.

Effect of nitrogen levels :

Application of the high N dose (75 kg /fed.)
delayed the 50% heading date, gave the tallest plants,
produced the maximum flag leaf area, number of
tillers or panicles/plant, panicle length, and the
maximum sterility percentage (%). Adding the low
dose (25 kg/fed.) resulted in the minimum number of
days to heading, shortest plants or panicle length,
minimum value of flag leaf area, the minimum number
of tillers or panicles/plant, the lowest number of
grains/panicle, the lowest sterility percentage (%) and
the minimum rice grain yield (t/fed.). At the lowest
nitrogen dose 25 kg/fed.), the heaviest 1000-grain
weight was recorded. While the number of filled

grains/panicle and rice grain yield recorded the highest
value at 50 kg N/fed. These results were in general

harmony with those obtained by El-Kalla ef al. (1990),
El-Wehishy and El-Keredy (1997), Zheng ef al.

(2001), Balasubramanian (2002), Tang et al. (2003),
Meena ef al. (2003) and Maiti ef al. (2003).

spacings : lntetacuoneﬁ:‘ectbetwuenrieegmotypea
and plant spacings was highly significant for grain
yield (Table 2). The highest rice grain yield (4.83
t/fed.) was obtained when IR64608A x Suweon 287R
planted at spacing 20 x 15 cm, while the lowest one
was found by Sakha 104 and IR64608B when
transplanted at spacing 20 x 25 cm (Table 3).
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. Table (3): Effect of the interaction between and s on rice ield (tons/fed.
. Plant spacings (cm
5 N 55 20x 15 20 x 20 20 %25
IR64608A x IR35366-62-1-2-2-3R 4.56d 4.60 c 421h
IR64608A x Suweon 287R 483a 471b 430 f
IR68884A x Suweon 287R 446e 424¢g 3.901
IR67701A x IR35366-62-1-2-23R 4.15i 4.13i 341p
Sakha 104 cultivar 4.09j 3.79n 3.550
Selected high yield maintainer (IR64608B) 402k 3.83m 3.530

Mean designated by the same letter are not significantly different at the 5%
multiple range test.

level according to Duncan’s

i 1 and  spacing and SO kg Nffed. (Table 4). While, the lowest
nmngm_mg.lmerwumbetwemplamspacingmd one (3.39 t/fed.) was recorded when rice plants were
nitrogen level was highly significant for grain yield transplanted at 20 x 25 cm spacing and fertilized with

(Table 2). The highest rice grain yield (4.62 t/fed.) was 25 kg N/fed.

found between the combination of 20 x 15 cm plant

Table (4): Effect of the interaction between genotypes and spacings oa rice grain yield (tons/fed.).
levels

: . Ni )

R apagig. (om) 25 50 75
20% 15 387¢ 462a | 4570
20 x 20 3.79g 444c¢ 442¢
20 x 25 339h 412d |395e

Mean designated by the same letter are not significantly different at the 5% level according to
Duncan’s multiple range test.

: : o8 gen rice yield (4.93 t/fed.) was obtained (Table 5). While,
mmmmmwm the lowest one was recorded by IR67701A x IR35366-
plant sppacings was highly significant for grain yield 62-1-2-2-3R (3.42 t/fed.) or Sakha 104 (3.43 t/fed.),
(Table 2). When IR64608A x Suweon 287R rice fertilized with 25 kg N/fed.

genotype was fertilized with 75 kg/fed., the highest

Table (5): Effect of the interaction between genotypes and nitrogen levels on rice grain

yield (tons/fed.).
p Ni levels (kg/fed.)
Rice genotypes 35 50 75
IR64608A x IR35366-62-1-2-2-3R 395j 471 ¢ 471 ¢
IR64608A x Suweon 287R 413g 4.79b 493 a
IR68884A x Suweon 287R 3.701 447d 443 e
IR67701A x IR35366-62-1-2-2-3R 342n 426 f 4011
Sakha 104 cultivar 343n 4.041i 397j
Selected high yield maintainer (IR64608B) 346m 4.08h 3.83k

Mean designated by the same letter are not significantly different at the 5% level according to

Duncan’s multiple range test.

Data in Table (6) showed that the rice hybrid,
IR64608A x Suweon 287R, outyiclded Sakha 104 rice
cultivar by 28.84 and 31.13%, when transplanted at 15 x
20 and 20 x 20 cm spacings, respectively, associated with
the highest nitrogen level (75 kgffed). While, such
increases were about 26.85 and 33.47% over the pure line,
IR64608B, under the over-mentioned plant spacings and
nitrogen level. On the other hand, IR64608A x UR35366-
62-1-2-2-3R was increased by about 34% over IR64608B

(20 x 25 cm). Also, IR64608A x Suweon 287R outyielded
Sakha 104 rice cultivar by 28.57% when transplanted at 20
x 25 cm and fertilized with 50 kg N/fed.

Investigations are continued with the previous
plant materials under studied treatments on milling and
other quality characiers.
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Table (6): Increasing percentage in grain yield of hybrids over Sakha 104 and IR64608B as

check cultivars and lines as affected by nitrogen levels and plant
Plant - Nitrogen levels (kg/fed.)
spacings Hybrids Check 25 50 75
(cm) :
IR64608A x IR3S366-62-1223R | mescoan (1324|1269 |1454
BN Cr S L A
IR68884A x Suweon 287R Ros6oan |762 1564 |88
IR67701A x IR35366-62-1-2-2-3R ws{}gg :2;3 '1"24_23 3‘3’5’
IR64608A x IR35366-62-1-223R | ipsuogn [o11 |14z |32
. |metetanxsuvem 207 Mossoan |1520  |1987 - |3347
IR68884A x Suweon 287R m }%j’;’:',‘ 2:33 }i:ﬁz
IR67701A x IR35366-62-1-2-2-3R m;’g };f? gj? ?i:;s
IR64608A x IR3S366-62-1-223R | eseogn 756 |1sa8  |3593
gy |08 X Soveon 287R metsoss 1701|2175 |a0s
IR68884A x Suweon 287R mgg I:;z ;,1-563 ;2::;
IR6TI01A x IR35366-62-1-2-2-3R  [rocha V8 |-2.72 (200 [o10.87
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