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ABSTRACT

INTRODUCTION

Rice (Oryza sativa 1..) is one of the
major crops in Egypt today, Nitrogen fertilizer
is considered a key element in the growth and
yielding capacities of rice because applied
inorganio N is rapidly lost from the soil-flood
water system by nitrification, denitrificaton,
ammonia volatilization, ' runoff, and leaching.
The amount of nitrogen application required
for maximum vyield differs among rice
varicties. Rice yield is influenced considerably
by plant population per unit area. Badawi et
al. (1990) found that Giza 181 gave the
highest grain yield followed by IR 28 while,
Giza 171 gave the lowest grain yield. On the
other hand, grain yield of Giza 182 signifi-
cantly increased as nitrogen level increased up

to 72 kg N\ha. Further more, IR28 and Giza
181 responded to higher nitrogen levels (108
kg Nha). El-Kalla e al(1990) recorded
significant differences among some rice
varieties (Giza 175, Giza 18] and IR 28) in
grain yield and most of its components. Also,
rice varieties significantly differed in their
requirements to nitrogen levels for producing
the highest grain yield. Assey o/ al.(1992a)
reported that plant heig’ ;, number of grains/
panicle, panicle grain weight, 1000-grain
weight and grain yield of IR28 variety were
larger than those of Giza 175 under different
hill spacings. Assey ef al.(1992 b) mentioned
that IR28 rice variety under different levels of
nitrogen gave higher plant height, number of
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grains/panicle, panicle grain weight and 1000-
grain weight than Giza 175. Abd El-Wahab
(1998) concluded that medium duration varie-
ties (Giza 175, 178 and 181) gave higher
number of tillers/m®, dry matter content and
grain yield than both short duration variety
(Giza 177) and long duration variety (Giza
171).Timothy et al.(2008) found that X1.723
rice hybrid produced more filled grain\panicle
and head rice yield than Cocodrie rice variety
under different nitrogen rates.

Hegazy et al.(1995) reported that
changing hill spacing from 15x15 to 20x20cm
caused insignificant increase in grain yield
compared with 25x25cm hill spacing. The
regular transplanting at the spacing of 20 x 20
cm was the optimum density for obtaining the
highest yield. Sorour et al.(1998) found that
dry weight'm” and plant height were signifi-
cantly higher with 15x15 cm spacing than
with 20x20cm hill spacing. Unfilled grain
(%), 1000-grain weight, grain yield;, hulling
(%), milling (%) and head rice (%) were not
affected by spacings.
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Assey et al. (1992b) indicated that
increasing nitrogen level from 50 to 60 and 70
kg N\fadsignificantly increased each of
number of pamcles\m2 number of grains/
panicle, panicle grain weight, 1000-grain
weight and grain yield. Abd El-Wahab (1998)
stated that plant height and dry matter content
were significantly increased as nitrogen levels
increased up to 200 kg N\ha., while number of
tillers\m® and leaf area index showed signifi-
cant response up to 150 kg N\ha. Grain yield
of all the tested cultivars were gradually
increased as nitrogen levels increased up to
200 kg N\ha. however, there was no signi-
ficant difference between 200 and 150 kg
N/ha. In this aspect. Meena ef al. (2002)
reported that panicle length, panicle grain
weight, number of grains\panicle, 1000-grain
weight and grain yield significantly increased
up to 200 kg Ntha. Jason et al. (2008) reported
that 1000-grain weight, filled grain\panicle
and head rice yield significantly increased as
nitrogen levels increased up to 202 kg\ha. The
objective of the current study was to deter-
mine the response of two rice cultivars to
different nitrogen levels, hill spacing and their

MATERIALS AND METHODS

Two field experiments were carried
out at Rice Research and Training Center
(RRTC), Kafr-El-Sheikh  Governorate,
Egypt during 2000 and 2001 secasons. Each
experiment included 15 treatments, which
were the combinations of three spacings and
five nitrogen levels. Each experiment inclu-
ded one of the following two short duration
rice varieties: Sakha 103 (Japonica plant
type with short grains) and Giza 182 (Indica
plant type with long grains).

The three different hill spacings tested
were 10, 15, and 20 cm. The hills were arran-

ged in rows 15cm apart. Four seedlings were
transplanted in each hill.

Five-nitrogen  fertilization  levels
namely 0, 23, 46, 69 and 92 kg N\fed. In the
form of urea (46 % N) were applied in two
doses. The first dose (2/3 nitrogen rate) was
incorporated in dry soil before flooding, while
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the second dose (1/3 nitrogen rate) was
applied as a top-dressing at 30 days after
transplanting,

A split- plot design with four replica-
tions was used. The hill spacing was randomly
assigned to main plots and the sub-plots were
allocated to nitrogen levels. The sub-plot area
was 15 m” (3x5m).

At 50 days after transplanting; plant
height (cm), number of shoots\hill and shoots
dry weight (g) were estimated.

Plants of three hills were taken and
dried in an oven at 70° ¢ for 72 hrs, and then
the total dry weight was determined.

At harvest, ten random panicles were
taken from each sub-plot to measure panicle
length, panicle weight, number of grains\
panicle and 1000- grain weight.
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Rice plants were harvested at 80 machine. Dehulled grains was estimated as a
percentage of panicles become yellow stage. percentage relative to 100-gram of paddy rice.

Guarded ten square meters from the center of
each sub-plot were manually harvested then
gathered in bundles and left in the field one
week to dry then mechanically threshed. The
moisture content of rice grains was estimated
using portable moisture meter. The weight of
grains was adjusted to have 14% moisture
content. .

Harvest index was calculated as
follow:

Grain yield

Grain yield + Straw yieid -~ 10

Harvest index % =

Hulling recovery percentage was
determined by dehulling of 100-grams of
grains from each sub-sub plot by a dehulling

The milled rice percentage was deter-
mined by milling 100-gram of paddy rice by
an experimental milling machine. The milled
gramswascomputedasaperomtagerelatlve
to 100 grains of paddy rice.

Milled rice was graded and grains up
to 75% were considered as head rice and
computed as percent from the total weight of
the rough rice.

All collected data were subjected to
the standard statistical analysis according to
Gomez and Gomez (1984). Test for homo-
geneity of variance was used to compare
between variances over two varieties and the
two seasons before deciding the validity of
combined analysis.

RESULTS AND DISCUSSION

Growth, yield and some agronomic
traits of two rice cultivars as affected by three
hill spacings and five nitrogen levels are
presented and discussed as follow: -

Growth characters:
Effect of cultivars:

Results in Table (1) revealed that
Giza 182 cultivars surpassed Sakha 103
cultivar in number of shoots/hiu and plant dry
weight. Such results may be attributed to the
differences in genetic constitution where the
two cultivars are belonging to two different
types (Japonica and indica). These results are
in harmony with those reported by Badawi et
al. (1990), El-Kalla er al.(1990), Assey et
al.(1992a and b) and Abd El-Wahab (1998).
2.1. Effect of hill spacing.

Results in Table (1) revealed that
plant height, number of shoots\hill and plant
dry weight\hill were increased as hill spacing
increased. This increment may be attributed to
the fact that increasing space between hills
encouraged most of growth characters such as,
tillering of plant and dry matter accumulation
as a result to higher conversion of light energy
to chemical energy in different plant parts
under low plant population.
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Effect of nitrogen levels:

Results in Table (1) indicated that
plant height, number of shoots\hill and plant
dry weight significantly increased_as nitrogen
level increased up to 92 kg N\fad. Generally,
these results might be due to the role of
nitrogen as an essential element which plays a
prominent role in building new meristemic
cells, cell clongation and increasing photo-
synthetic activity of rice plants. These results
are in agreement with those obtained by Abd
El-Wahab (1998) and Ebaid and Ghanem
(2000).

Effect of interaction:

Results in Table (2) indicated that
only, cultivars x nitrogen levels interaction
had a significant effect on most of characters
under study. The tallest plants resulted from
sowing Sakha 103 cultivar and application of
92 kg N\fad. While, the shortest plants were
obtained with the combination between Sakha
103 cultivar and un® rtilized check. Giza 182
cultivar with 92 kg N level treatment produced
the highest number of shoots\hill and dry
matter. While, the Jowest values resulted with
the combination between Sakha 103 cultivar
and check treatment for nitrogen fertilizer.
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Table (1): Some growﬂl and agronomic characl:ers of two rice cultivars as affected by hill
pgen levels

Hill spacing

10 103.4

15 103.4

20 104.0

LSDat5%; 035
N. Levels

92.7
99.1
1042
108.8
1132
[LSDat5% ]| 0.63

Table (2): Some growth and agronomic characters of two rice cultivars as affected by the
interaction between cultivars and nitrogen levels (Kg N\fad) (combined data
over 2000 and 2001 seasons).

Panicle

Characters i : . length
: i (cm)

174
178
18.6
19.0
19.1
20.9
22
23.0
9 [ 16. 3 | 237
92 . . 2 | 238
[LSDat5% | 0. . . 0.25

Yield and yield component
Effect of cultivars

The results in Table (1) revealed that hannonymd)ﬂlosereportedbyBadaw:etaI
Giza 182 cultivars surpassed Sakha 103 (1990), El-Kalla er al.(1990), Assey et al.
cultivars regarding panicle length, number of (1992a and b), Abd El-Wahab (1998) and
grains/panicle, panicle grain weight, thousand Jason ef al.(2008).
grain weight, grain yield. These results are in
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Effect of hill spacing

Results in Table (1) revealed that
panicie length, number of filled grains\panicle
and grain yield significantly increased with
increasing space between hiils from 10 to
20cm. On the other hand, panicle grain
weight, 1000~grain weight, harvest index were
not signifantly affected by hill spacing.

2.3, Effect of nitrogen levels

Results in Table (1) indicated that
panicle length, number of grains\panicle,
panicle grain weight and 1000-grain weight
significantly increased’ as nitrogen level
increased up to 92 kg N\fad. Grain yield
significantly responded only up to 69 Kg
N\fad and further increase could not show any
siznificant increase. On the other hand harvest
indox significantly decreased with increasing
nitrogen levels. Generally, these results might
wo due to the favorable effect of nitrogen
fertilizer on yield component. These results
are in agreement with those obtained by Abd
El-Wahab (1998), Ebaid and Ghanem (2000)
as well as Timothy et al (2008),

Effect of interaction

Results in Table (2) indicated that
panicles of Giza 182 cultivar fertilized by 92
kg N/fad. were the tallest while, the shortest
oncs resulted from Sakha 103 cultivar with the
unfbrtilized control. The highest number of
filled graing/panicle was that of Giza 182
cultivar fertilized by 69 kg N\fau. while, the
lowest number of filled grains/panicle resulted
from the unfertilized Sakha 103 cultivar, The
heaviest panicles were obtained when plants
of Giza 182 cultivar were fertilized by 92 or
69 kg N levels without significant difference
among them, while the lightest grains per
panicle resulted from Sakha 103 cultivar and
unfertilized check. The highest grain yield was
obtained with Giza 182 cultivar and 92 kg N
level. In addition, the unfertilized check of
Sakha 103 produced the lowest grain yield.
The highest value of harvest index was
obtained by using Sakha 103 cultivar com-
bined with 23 kg N\fad. while, the lowest
value of harvest index resulted from the
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combination between Giza 182 cultivar and
unfertilized check of nitrogen.  _
Technological characters
Effect of cultivars

The results in Table (3) revealed that
there was a significant difference between
both cultivars in hulling recovery, milling
recovery and head rice percentage. Sakha 103
was superior than Giza 182 in hulling reco-
very, milling recovery and head rice percen-
tage. Such results may be attributed to the
differences in genetic constitution and gene-
tical-environmental interaction, Moreover, as
mentioned before the two cultivars are
belonging to different type (Japomica and
indica). These results are in harmony with
those reported by Badawi ef al. (1990), Assey
et al.(1992a and b) and Abd El-Wahab (1998)

Effect of hill spacing

Resuits in Table (3) revealed that
hulling percentage, milling percentage and
head rice percentage were not significantly
affected by hill spacing.

Effect of nitrogen levels

Results in Table (3) indicated that
hulling percentage, milling percentage and
head rice percentage significantly responded
only up to 69 Kg N\fad and further increase
could not show any significant increase.

Effect of interaction

Results in Table (4) indicated that the
interaction between cultivars and nitrogen
levels had a significant effect on hulling
recovery %, milling recovery % and head rice
%. Whereas, Sakha 103 cuitivar with the
application of 69 kg N/fad. recorded the
highest percentage of hulling, milling and
head rice. While, Giza 182 cultivar combined
with zero nitrogen check recorded the lowest
value for these traits.

From the above results it could be
concluded that 69 kg N level combined with
15 cm hill spacing are the most favorable
either for Giza 182 or Sakha 103 cultivar to
maximize rice yield.
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Table (3): Some technologucal characters of two rice cultivars as affected by hill spacing

Hulling recovery : Head rice
percentage percentage

Characters

’ Cultivars
| Sakha 103 81.56 . 61.90
| Giza 182 78.65 . 58.25
| Significance * *
‘ Hill spacing
10 : 79.94 ) 59.93
15 80.25 . 60.06
‘ 20 80.11 ) 60.23
| L.S.D at 5% 0.24 ns
N. Levels
0 79.13 . 58.52
23 79.87 . 59.80
46 ) 80.35 . 60.33
69 80.67 ) 61.10
i 92 80.51 ) 60.63
| L.S.D at 5% A 0.28 ' ) ' 0.40

Table (4): Some technological characters of two rice cultivars as affected by the interaction
between cultivars and nitrogen levels (Kg N\fad) (combined data over 2000 and

' Hullmg recovery ' Mlllmg recovery Head rice
percentage percentage _percentage

80.79 69.38 59.14
81.42 70.08 61.50
81.87 70.81 62.41
81.92 71.43 63.54
81.81 7031 62.88
77.46 65.86 57.91
78.31 66.69 58.09
78.83 67.43 58.25
79.43 68.51 58.66
79.21 68.38 58.37
| L.S.Dat5% 0.39 0.61 0.56

Giza 182

S|3|&|8|=|S8|8|&|8|=|2

REFERENCES

Abd-El-Wahab, A.B. (1998): Physiological Assey, A.A.A.; Nigem, S.A,; Zeiton, 0.AA.
behavior of some Egyptian rice cultivar  and Madkour, M.A. (1992b): Effect of nitro-
under different nitrogen levels. Egypt. J.  gen levels and times of application on rice.
Appl. Sci.,13(4):119- 129. l- Yield and yield attributes. Zagazig J.

Assey, A AA.; Nigem, S.A.; Zeiton, 0.AA. Agric. Res., 19 (5A): 2053- 2062,
and Madkour, M.A. (1992a): Effect of Badawi, A.T.; Rahman, A A. and Aidy, IR.
seedling age and hill spacing on rice. 1- (1990): Fertilizer management in broadcast
Yield and vield attributes. Zagazig J. Agric. sown rice. 1- Effect on grain yield and con-
Res., 19(5A): 2031- 2042. trib-uting variables. Proc.4® conf. Agron.

,Cairo, Vol.(1): 321- 330.



Effect Of Hill Spacings & N Levels On Yield & Its Components Of Two..... Ag. 91

Ebaid, R.A. and Ghanem, S.A. (2000): Pro- Jason, A.B.; Timothy, W.W.; Brian, V.0O. and
ductivity of Giza 177 rice variety grown  Dustin, LH. (2008): Rice seeding and
after different winter crops and fertilized  nitrogen effects on yield and yield compo-
with different nitrogen levels. Egypt. J.  nents of two rice cultivars. Agron.J.100:393-
Agric Res., 78 (2): 717- 731. 397.

El- Kalla, S.E.; Kandil, AA,; Leilah, AAand Meena, SL; Singh, S. and Shivay, Y.S.
Ibrahim, EM. (1990): Response of some  (2002). Response of hybrid rice (Oryza
rice varieties to plant population and nitro-  sativa) to nitrogen and potassium applica-
gen fertilization. Pro.4™ conf. Agron,, Cairo, tion. Indian J. of Agron., 47(2):207-211.
Vol.(1): 343- 350. Sorour, G.R.; El-Keredy, M.S.; Mosalem,

Gomez, K.A and Gomez, A.A. (1984): Statis-  M.E. and Hegazy, AM. (1998): Evaluation
tical procedures for Agricultural Research. 2  of planting methods on two rice cultivars.
™ ed. John Wiley sons, New York, USA. Annals Agric.Sci., Ain Shamas Univ.,Cairo,

Hegazy, M.H.; Faiza, K.A. and Dawlat, A. Sp.Issue 3, 645- 661.

(1995): Effect of algalization, nitrogen ferti- Timothy, W.W, Jason, AB.; Brian, V.0,

lization and plant density on rice yield and  Patrick, D.G. and Dustin, LH. (2008):

its components. Annals Agric. Sci, Ain  Hybrid rice response to nitrogen fertilization

Shams Univ.,Cairo. 40 (2): 547- 557. for Mid southern United states rice produc-
tion. Agron.J.100:381-386.

gty Jpanall 0 gy Spll dpasdll Gy ghunay 40130 Cildlaa il
N il e Cudiea A

el e e Al Al g A g e g e daae
POkl S bt Ay
$0) dadadal ) At g ®
g ) Sgagl 3 sa —pplll S —lhaay SNV A i patlly Sigagl dpae O

=gl IS Uty OV iy iy gl IS 50 A8 Sy Glhla (24 03 Sy e
ol (AKALIARD ISY'S VLAY WouLh L gV [k WTRWIV A SUR I SUNIWIVS. 7Y
S AY NN XY phia) (i g ) el ) i iy (o 10) Jylaudl o 40
Gt (el gpad) Sy 5l 9IS Silinall oy g AU g8y J puannalls palll ilhia o (alll Cum g S
VAY S ) 0 L) 3V Ol

) Al jall ills iy

ddee sl il ULl @5 e VoY L Caliall o Y gles VAY 5 e Clliall (5 4i5
dga G 5y oAkl Gugall 330 o(pn) A o Oy o(pae) TN Jgle oY pfcigllall
el G VAY 850 ciiall o V0¥ Li Caliall i eSall o g (013 [ol) qugpadl J seanay
, el 30U 2y gl 2l y piapll s ¢ B il ¢ dlmal

sy Al Jgha 8 3y giaa 835 o Yo Ve G aadl O JuBD Cililaa ol
I g A g gy e JS S o Adle diiayy cgall Jpeaney Dllyfdkiad) gl
sl o Al iy budl 500 2 il Zgdl y pagdll sl ¢ lB dlaicsbaall Jils A

w afp WV 30 ygina saly5 N Ol g st paS AT Lia el CVaea 32 ol
iy .+ da Gl 05y Ao/l qugpall 230 (ol Gugia o5 aedgdiall Jo's eyl Gilad) 540
Sy r Lygina 500 4y gial) Apuailly piapdl hlaci ¢ i) ilial XSy cogiall Jprana Cylpial
Ol g i aaSNA e el

1\





