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ABSTRACT

Two field experiments were carried out af the Experimental Farm of Rice Research and Training Center (RRTC),
Sakha, Kafr El-Sheikh, Egypt, during two consecutive summer seasons of 2003 and 2004. The study aimed to evaluate the
effect of three numbers of seedlings per hill (4, 8 and 12} and four nitrogen levels (0, 96, 144 and 192 kg N/ha) on initial
vegetative growth and grain yield and its attributes of Sakha 101 and Sakha 102 rice cultivars in two separated experiments,
each included one cultivar. A split plot design, with four replications, was used, keeping the number of seedlings/hill in the
main plots and the nitrogen levels in the sub-plots.

The main results indicated that plant height and dry matter accumulation were gradually increased from panicle
initiation (PI) to complete heading (CH) stages. However, number of tillers was decreased. At PI stage, increased number of
seedlings than four seedlings'hill significantly decreased plant height (of both cultivars} and dry matter accumulation of
Sakha 102 rice cultivar, while, the dry matter accunilation was increased for Sakha 101 rice cultivar. At complete heading
stage, four and eighs seedlings per hill gave the highest values of plant height, number of tillers umd dry matter vield of Sakha
101 and Sakha 102 rice cuitivars, respectively. The results, also, indicated that four seedlings of Sakha 101 and eight
seedlings per hill of Sakha 102 rice cultivars gave the highest values of grain yield and its attributes. Regarding nitrogen
levels, both cultivars responded to the higher nitrogen levels. Application of nitrogen Jertilizer up to 192 Kg N/ha caused a
significant increase for all growth characters at PI and CH stages, as well as grain yield and its attribution. On the other

hand, there was no significant difference in grain yield between 144 and 192 kg N/ha for both cultivars.
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INTRODUCTION

o improve the productivity of rice plants under
transplanted conditions, the optimum population
per unit area is very important. Crop density is a
major factor coniributing to higher crop production.
The grain yigld and its attributes are considerably
influenced by the plant population per unit area and
the number of seedlings per hill should be very
important to be taken into consideration, because of
the damage that might happen to some seedlings after
pulling and transplanting. Katanyukul and Chantarsa-
ard (1977) reported that rice planted at five and seven
seedlings per hill produced imore tillers and panicles
than rice planted at three seedlings per hill. Abd El-
Rahman et. al. (1990) pointed out that plant height,
number of grains/panicle and panicle weight were
decreased as number of seedlings per plant increased.
Four seedlings per hitl recorded the highest grain yield
(Abd El-Rahman ef o/, 1990 and Banik ef al., 1997).
On the other hand, Chandtakar and Chandaransm
(1998) reported that there was no grain yield

difference between two and four seedlings per hill.
Nitrogen is one of the expensive, and perhaps the

most crucial mtrient, limiting rice grain yicld, since -

the response of cultivars to applied fertilizer depends
on the genetic poiential of different genotypes and
plant density. It is essential to work out the optimum
dose of N for rice cultivars under different plant
densities.

Since information is meager, this work was conducted
to optimize the number of seedlings per hill

requirement for Sakha 101 and Sakha 102 rice
cultivars under different nitrogen levels.

MATERIALS AND METHODS

Two field experiments were conducted for two
consecutive summer seasons (2003 and 2004) at the
Experimental Farm of Rice Research and Training
Center (RRTC), Sakha, Kafr El-Sheikk, Egypt, on a
clay soil with pH value of 8.2, containing 1.7%
organic matter, 45 ppm available N, 260 ppm available
K, 12 ppm available P, 0.90 ppm available Zn, 6.10
ppm availabie Fe and 3.40 ppm available Mn. The
objective of the study was to determine the proper
number of seedlings per hill under different levels of
nitrogen fertitization for the two rice cultivars, Sakha
101, a high yielding and medium duration cultivar
(145 days), and Sakha 102, a high yielding and short
duration cultivar (125 days). Pre-germinated grains of
the rice cultivars, at the rate of 120 kg seeds/ha, were
broadcasted in the nursery on 8% and 102 of May in
2003 and 2004 summer seasons, respectively. The two
experiments were preceded by Egyptian clover in both
seasons. Twenty-five day-old seedlings of each
cultivar was transplanted in a 20 x 20 cm spacing
among hilis and rows in a well leveled and puddled
soil. Each experiment was laid out in a split-plot
design, with four replications, for each cultivar, where,
three numbers of scedlings/hill (4, 8 and 12) were
allocated in the main plots, whereas, the four nitrogen
levels (0, 20, 40 and kg /ha) were assigned to the sub-
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plots. The net sub-plot size was 15 m* (2 x 3 m). The
nitrogen fertilizer, in the form of urea (46.5 % N), was
applied at the assigned levels in two splits; i.e., 2/3 asa
basal application and 1/3 as topdressing at panicle
initiation stage. The recommended doses of the other
fertilizers; i.c., phosphorus (P;Os) and zinc (Zn Sos)
were applied at the proper time and the rest of cultural
practices were foilowed as recommended. Random
plant samples from the third row in each sub-plot
(three hills each) were collected at panicle initiation
and complete heading stages to estimate plant height,
number of tillers per hill and dry matter yield. Crop
growth rate (CGR) was recorded by applying the
formuia, as described by Radford (1967).

At harvest time, the total number of panicles per hill
were counted. Ten panicles from each sub-plot were
randomly collected and number of filled grains per
panicle and 1000-grain wexght were estimated. A
‘guarded area of 10 m® from each sub-plot was
manually harvested to estimate the grain yield and its
moisture content was adjusted to 14% basis,

Data collected were siatistically analyzed, according
to Gomez and Gomez (1984), using TRRISTAT
computer program. The homoegeneity test was
conducted of error mean squares and, accordingly, the
combined analysis was carried out because such errors
were homogengous.

RESULTS AND DISCUSSION
1- Growth characters:
a- Panicle initiation stage:
Data in Table (1) showed that both plant height
and dry matter yield (g/ill) of Sakha 101 were
significantly affected by the number of seedlings per

hill. The tallest plants ( 72.4 cm) and the highest dry
matter yield (122.3 g/hill) were obtained when four
and twelve seedlings/hill were transplanted,
respectively, over the two seasons. On the other hand,
number of tillers/hill did not show any significant
differences among the three numbers of seedlings/hill.
For Sakha 102, data revealed that plant height (cm)
and dry matter yield (g/hill) decreased as the number
of seedlings/hill increased up o twelve scedlings per
hill, without significant differences between four and
eight seedlings/hill in both traits. However, dry matter
yield and the number of tillers/hill were not
significantly affected by the number of secdhngslhxll

Regarding nitrogen fertilizer, data in Table (1)
showed that increasing nitrogen level up to 192 kg
N/ha resulted in a significant increase in plant height,
number of tillers per hill and dry matter yield of both
Sakha 101 and Sakha 102 rice cultivars. The lowest
and the highest significant values for these characters
were obtained from zero and 192 kg N/a,
respectively.

Concerning the interaction effect (over the two
seasons) between number of seedlings and nitrogen
levels, data did not show any significant effect on
either plant height or the number of tillers per hill for
both cultivars. While, it showed a significant effect on
dry matter production for both cultivars. The highest
value of dry matter production (142.9 g/ill) was
found when twelve seedlings per hill were transplanted
and received 192 kg N/ha for Sakha 101 (Table 2).
While, eight seedlings per hill with, the same level of
nitrogen fertilizer, gave the highest value of dry matter
production for Sakha 102 (125.7 g/hill) (Table 2).

Table (1): Mean values for some growth characters of Sakha 101 and Sakha 102 at panicle initiation
stage as affected by number of seedlings/hill and N levels (combined data of the two seasons).

N.S = Not significant and * = Significant at 5 % level.
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Sakha 101 Sakha 102
Main effects Plant No. of Dry matier Plant No. of Dry matter
. tillers/ yieid . tillers/ yield
No. of seedlin, ill.
4 724 206 103.2 102.2 237 117.2
8 67.4 21.3 113.6 102.4 233 i16.0
12 69.2 20.9 122.3 98.3 230 109.6
L.8.D (5%) 1.6 NS 771 4.0 N.S N.S
Nitrogen leyels
@50@)—‘ 63.0 14.6 90.8 86.1 18.2 99.7
9% 708 223 108.7 103.9 237 113.7
144 753 259 123..2 112.9 28.1 1204
192 78.6 270 130.4 1156 277 124.1
L.S.D (5%) 5 1.6 7.1 3.6 1.9 7.1
Inieraction N.S N.S * N.S N.S '
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Table (2): Dry matter yield (g/hill) of Sakha 101 and Sakha 102 as affecied by the interaction betweea

number of seedlings/hill and N levels at panicle initiation stage (over both seasons).
. | I

N level Sakha 101 Sakha 102
(kg/ha) Number of seedlings/hitl
4 3 12 4 8 12
0 922 94.1 86.2 106.8 101.3 91.0

"9 97.8 108.3 120.0 114.4 117.5 108.2
144 109.2 120.3 140.1 1229 121.5 1159
192 1156 1327 142.9 124.4 125.7 123.4

L.S.D (5%) 52 5.1
b- Complete heading stage:

Data in Table (3) revealed that plant height of both
cultivars was not significantly affected by the different
numbers of seedlings per hill over both seasons.
While, the number of tillers per hill and dry matter
production of Sakha 101 significantly decreased from
21.8 to 19.0 tillers/ hilt and from 177.8 to 152.4 g/hill
with increasing seedling number from eight to twelve
seedlings per hill, respectively, with no significant
differences between eight and twelve scedlings per hill
for both traits.

For Sakha 102, cither cight or twelve seedlings
per hill recorded reasonable and optimum numbers of
tillers for good growth of rice plants, which, in tmrn,
might positively affect the production of dry matter.

Regarding N fertilizer application, data in Table
(3) showed that increasing N level up to 192 Kg N/ha
caused a significant increase and the highest values of
plant height (96.2 cm), number of tillers per hill (26.8
tiller/hift) and dry matter production (190.7 g/hill) for
Sakha 101. The respective values were 112.0, 26.2 and
185.4 for Sakha 102, However, zero nitrogen level
recorded the lowest values of all traits under study.
This means that Sakha 101 and Sakha 102 rice
cultivars similarty responded to N application up o
192 kg/ha These results are in close conformity with
those of Singh et al. (1990), Assey et al. (1992) and
Singh and Sharma (1993).

Table (3): Mean values for some growth characters of Sakha 101 and Sakha 102 as affected by number of
seedlings/hill and N levels at heading stage (combined data of the two seasons).

Sakha 101 Sakha 102
Main effect Plant No.of | Dry matter Plant No.of | Dry matter
height tillers/ yield height tillers/ i
{cm) hill __(ghill) (cm) hill (g/ill)
No, of scedlingy nill
4 84.4 218 177.8 94,0 18.8 149.0
8 84.0 192 176.6 96.6 221 168.2
12 828 19.0 1524 94.7 220 166.4
L.5.D (5%) N.S 2.1 7.6 N.5 14 8.1
Ni n levels
0 75.1 14.7 132.0 83.0 16.0 1233
96 4.2 20.9 170.4 974 216 157.5
144 91.9 247 183.3 104.0 253 1784
192 96.2 26.8 190.7 112.0 26.2 1854
L.S8.D (5%) 3.0 28 6.4 24 1.4 13
Interaction N.§ N.S§ * N.S NS *

N.8 = Not significant and * = Significant at 5 % level.

Concerning the interaction effect (over the two
scasons) between seedling numbers and N levels on
growth characters, data in Table (3) indicated that
there was no significant effect on any of these traits,
except for dry matter yield for the two rice cultivars. It

was clearly indicated that the promising combination
was transplanting eight seedlings/hill and applying 192
Kg N/ha for both rice cultivars under study (Table 4),
as an average of the two scasons,
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Table (4): Dry matter yield (g/hill) of Sakha 101 and Sakha 102 as affected by the interaction between

number of seedlings/hill and N levels at heading stage (over both seasons),
Nidevel Sakha 101 I Sakha 102
~1EVE. 4 -
(kg/ha) Number of seedlings/hill
4 8 12 4 8 12
0 1323 1336 130.1 120.6 124.6 1247
96 1878 134.3 139.1 1422 161.8 163.1
144 1944 189.1 166.4 1628 1914 i8l.1
192 196.7 199.4 176 170.4 1952 190.7
L.8.D (5%) 6.1 5.8

Data in Fig. (1) showed the crop growth rate
(CGR) (g/week/hill) of Sakha 101 and Sakha 102 as
affected by the number of seedlings/hill and N ievels.
Data showed that the highest CGR was obtained when
Sakha 101 was transplanted with four seedlings/hill,
However, twelve seedlings/hill gave the highest value
for Sakha 102, On the other hand, 144 and 192 kg

54"

104

N/ha resulted in an increase of these growth attribuie
in Sakha 102, compared with the other N levels,
While, 96 kg N/ha recorded almost similar vaiues of
CGR for both cultivars. In fact, the increased CGR
value was associated with an increase in plant height

and dry matter accumulation,
G hilktwek
20 -

4 B 12
Number of ssedigs / hil

] 96 144 102
Neiov ois (kg tha)

Fig. (1): Crop growth rate (g/week/hill) of Sakha 101 and Sakha 102 as affected by number of
secdlings/hill and N levels (over both seasons).

Grain yield and its components of Sakha 101 and
Sakha 102 over both seasons, are presented in Table
(5). Data showed that there was no significant
difference among the three numbers of seedlings/hill
for number of panicles of Sakha 101, while, increasing
number of seedlings caused a decrease in the number
of panicles/hill of Sakha 102. This finding might be
due to the greater competition among the large number
of seedlings that resulted in more none ear-bearing
tillers. Chandrakar and Chandravanshi (1988) and Abd
El-Rahman er. al. (1990) repoited that nine seedlings
per hill produced the highest values of this trait under
saline soil conditions. On the other hand, Shrirame et.
al. (2000) found that three seedlings/hill gave more
number of panicles/hill for hybrid rice.

For mumber of filled grains per panicle, data in
Table (5) showed that eight seedlings per hill produced
the highest values of this trait for both cultivars with
no significant difference among the three numbers of
scedlings/hill for Sakha 102 rice cultivar. The same
trend of this finding was found by Banik et al. (1997).
Panicle weight was, however, more supericr with four
seedlings/hill for Sakha 101 and Sakha 102, with no
significant difference among three numbers of
seedlings for Sakha 102. Increasing the number of
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seedlings per hill induced a shading effect causing
adverse effect on panicle weight. Similar results were
reporied by Chandrakar and Khan {1981). 1000-grain
weight had no significant differences among the
npamber of seedlings for both Sakha 101 and Sakha
102. Such data agreed with those of Chandrakar and
Chandravanshi (1988). Grain yield (vha) only of
Sakha 101 was significantly affected by seedling
number/hill over the two seasons. Four and eight
seedlings gave the highest significant values of grain
yield for such cultivar, compared to the twelve
seedlings/hill. However there was no significant
difference among the three numbers of seedlings /hill
for Sakha 102 although the grain yields of four and
eight seedlings /hill ,also, were higher than the twelve
seedlings. These results might be duc to the increase of
both panicle ard 1000-grain weights of each cultivar.
Abd El-Rahman et al. (1990) reporled that with
increasing seedling number, the grain yield was
increased up to nine seedlings under saline conditions.
Attia et al. (1994) found that increasing the number of
scedlings from two to three, four and five

i ill increased grain yield. In contrast, Shahi
et al. (1976), Chandrakar and Chandravanshi (1988)
and Shrirame et al. {2000) reported that the grain yield
was not affected by seedling number/hill.
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Table (5): Giain yield and its components of Saukha 102 and Sakha 102 as affected by number of
secdlings per hill and N levels (combined data of the two seasons)..

Sakha 101 Sakhs 102
Main eftects | No.of | o | Panicle | 1900 | Grain | No.of | N2 | Panicte | 100 | Grain
panices ; weight | BB | yield | panicles , weight Wmt yield
spn | Bns | T weight 1o g 1 mn | BTEIRE weight | ()
panicle (@) /panicle (¢3)]
No. of seedlings
4 208 | 1219 | 415 | 287 | 960 | 217 | 1230 | 334 [ 288 | 912
8 210 | 1226 | 385 | 282 | 954 | 209 | t241 | 311 | 282 | 922
12 209 | 1199 | 380 | 276 | 903 | 202 ) 1234 | 310 | 297 | 891
L.S.D. (5%) NS 2.5 0.31 NS | 043 0.4 NS NS NS NS
Nitrogen levels
(kg/ha); 194 | 1017 | 362 | 280 | 759 | 188 | 1050 | 315 | 281 | 658
0 207 | 1200 | 420 | 280 | 959 | 204 | 1256 | 311 | 274 | 878
9% 26 | 1397 | 420 | 286 [ 1109 | 223 | 1403 | 314 | 281 | 1080
144 234 ] 1544 | 402 | 282 | 1156 | 230 | 1452 | 343 | 280 | 1095
192
1.5 2.5 | 029 NS | 050 1.9 112 | 025 | Ns | 076
L.S.D. (5%)
Tnteraction NS NS NS NS NS NS NS NS NS NS
N.8 = Not significant.

Regarding nitrogen levels effect, the data in Table
(5) showed that all traits of both cultivars were
significantly affected by N fertilizer levels, except for
1000-grain  weight, which bhad wuo significant
differences among N levels. The grain yield of both
cultivars similarly responded to nitrogen fertilizer
levels up to 192 Kg N/ha. However, there was no
significant diference between the last two levels of N
fertilizer on grain yield of Sakha 102 rice cultivar. So,
it could be stated that the reasonable rate of N fertilizer
might be 144 kg/ha for Sakha 102 rice cultivar under
the conditions of the present work. The other studied
characters showed the same trend of grain yield over
both seasons. Also, the interaction was not significant
for all traits (Table 5).

The present study suggested that four
seedlings/hill, with application of 192 Kg N/ha, nught
favorable for good rice plant growth and good grain
yield for Sakha 101. While, cight seedlings/hill and
144 Kg N/ha could the promising combination for
Sakha 102.

REFERENCES

Abd El-Rahman, A. A, 5. A. Ghanem and A. E. Abd
El-Wahab. ( 1990 ). Productivity of rice as
affected by different numbers of seedlings per
hill and nitrogen levels under saline soils. Proc,
4™ Conf. Agron., Cario, 15-16 Sept., Vol (1) :
295 -302.

Assey, A.A A, Nigem; OAA. Zeiton and MA.
Madkour. (1992). Effect of nitrogen levels and
time of application on rice. 1. Yield and yicld
attributes. Zagazig J. Agric. Res. 19(5a); 2053-

- 2062,

Attia, A. N,, A. A Leilah; E. M. Saied and M. A.
Abdo, (1994), Effect of transplanting regularity,
number of seedlings/hill and time of nitrogen
fertilizer application on growth and yield of rice

*Giza 175", Proc. 6™ Conf. Agron., Al-Azhar
Univ., Cairo, Vol (1) : 203 - 214,

Banik, P, B. Sarakar, T. Sasmal; P.K. Ghosal and D.K.
Bagohi. (1997). Effect of different nymbers and
age of seedlings on rice (Oryza sativa L)
cultivars in lowland platean region of Bihar.
Indian . J. Agron. 42 (2) : 265-268.

Chandrakar, B. L. and B. R. Chandravanshi. (1988).
Effect of age and number of seedlmgs, spacing
and fertilizer on tall indica rice. Indian J.
Agron. 33 (2): 131-134.

Chandrakar, B.L. and R. A. Khan. (1981). Optimum
spacing for rice cultivars. Oryza 18:108- 109,

Gomez, KA. and A A. Gomez. (1984). Statistical
Procedures for Agricultural Uses. 2nd Ed.,
John Wiley & Sons, New York, USA.

Katanyukul, W. and S. Chantarasa-ard. (1977).
Increasing rice yield under gall-midge infested
conditions by increasing seediings/hifll . Int.

~ Rice Res. News. 2 (5): 22

Radford, P.J. (1967). Growth analysis formulac-Their
use and abuse. Crop Sci. 7: 171-175.

Singh, KN and DK. Sharma. (1993). Effect of
seedling age and nitrogen levels on yield of rice
on a sodic soil. Field Crop Res. 31(3-4): 309-
316.

Singh, M.P, Singh, VP and S.C. Varma, (1990).
Effect of modified urea materials on the
performance of rice under varying nitrogen
levels. Indian J. of Agron, 35(4) :384-390.

61




Effect Of Number Of Seedlings/Hill And Nitrogen .... El-Rewiny L.M., et al

Shahi, N.N, P.S. Gifl and C. S. Khind. (1976). Effect  Shrirame, M.D, FLJ. Rajgire and AH. Rajgite. (2000).

of number of seedlings per hill and spacing on Effect of spacing and seedling number per hill
growth and yield of rice. Indian J. Agron. 21 on growth attributes and yield of rice hybrids
(4): 392-395. under lowland conditions. J. of Soils and Crops

10 (1):119-113.

S pedld
(Oryza sativa L) 3/ ki a3k o (Ao il syauil 5 opally il 2o s

PUY S Jland — 38 D 38 ) = Faao) e malod
Gl iS—iae = 1 (B Gl 5 Sipaal S e —Liliall pealadl igay gas —dget )50 Capagll S 5

Cipaa gangs JHe juae ~ gl I — Gy S0 B iy Sgadl S e Aoy Oliglia (0 505 el
RS- - JUVRLT Y WORYE IFY YTV ST PR L SFY AR R YU FRCARUR (RN R WRTIFE SUL PR PR
Vot it N el S g copall Jgeane 5 gaill o (SSaf0um g i a2 VIY 5 VEE 5 AT Shaw 53)
saady 5 o A020a pladll apana g il Jady ciian o 495 JS Siial g iluaiia Gl gl Y Y iy
S iy fsa (o LE2N el Cagial Cya g6 Bpplly U 20 o D W adaill i giad Cyay ) S0 @
BETYY-

a3 I E 55 U e e g a3 5 3 Alpd kel 491 5 g D 6 of ol aal Ciana gl Sy
ey Ome A a3 335 O ey AN g g5 Wage d s o S ol i pal Ly okl al Ala
o Aol S (81 5 i Ly oV Y i 5 V) i) il S il pla ) A 2y piaadl S50 o8 5000
sl gL ) e SO il o550ty ol LS gad (e S e 3 dall ol Al pe (g YV oY L Ciall
B e Y oY Ly Vo) L 5 dtaal dilad) 2D 30l g g S
cadael a8 0¥ tau! cainall 5 gl il Gld oY) Gt Cileall 5 sl ol an )l o Y Lad potad gl
ooty Alad sy il el il ana (Bl 5 piteall DS Gl B g 4 gSa 5 gl Jpeanad il e
63 ydall oL g ol & g5 Sl ye (B Rng pall gl Cilina gaapd il el JSafiyn g i paS VY onay Gpaul
p‘m—JMUde@hww)muﬁﬂJﬂ‘wuth A gSa g agadl Jgeaae S Ryl
L opiieall NS Al USafiuny s anS VAY Y EE Joaa

)



