J. Plant Production, Mansoura Univ., Vol. 3 (4): 705 - 714, 2012

EFFECT OF SEEDLING AGE AND PLANT SPACING ON
GROWTH CHARACTERS AND YIELD OF SOME RICE

CULTIVARS

El-Kassaby A. T.*; M. H. Ghonima*; A. A. Abd-Allah** and

T.M. El-Hefnawy ***

* Agronomy Dept., Fac. of Agric., Mansoura University.

** Rice Research and Training Center, Field crop Research. Institute,
Agric. Research Center, Egypt.

*** Rice Res. Sec., Agric. Research Station, EI-Gemmiza.

ABSTRACT

Two field Experiments were carried out in summer seasons of 2008 and 2009
at the Experimental Farm of Rice Research section Agricultural Research station, El-
Gemmiza, Gharbia Governorate. This investigation was conducted to study the
response of two rice cultivars (Giza 178 and Egyptian Hybrid 1), Three seedling ages
(15, 20 and 25 days after planting) and three transplanting spaces (20 x 20, 25 x 25
and 30 x 30 cm) as well as their interactions on growth characters, yield and its
attributes. The main results could be summarized as follows: cultivars significantly
differed for all traits, Egyptian Hybrid 1 variety produced the maximum number of
tillers / m2, number of panicle / m?, panicle length (cm) , number of total grains /
panicle, 1000- grain weight (g) and grain yield (t/fed). While lowest values of these
traits were recorded when using Giza 178 cultivar. Seedling ages had asignificant
effect on all studied charactarist. Younger seedlings (15 day old) produced
significantly the highest values. While the minimum values of the previous traits were
obtained when plants were transplanting at (25 day old) seedlings. Plant spacing
significantly differed for all traits. Wider spacing (30 x 30 cm) gave maximum number
of tillers/ m2, number of panicle/ m2, panicle length (cm), number of total grains /
panicle, 1000- grain weight (g). and grain yield (t/fed) While closer spacing (20 x 20
cm) gave the lowest values. Significant effect for the the interaction between the three
factors under study. The highest values of all traits were recorded when using
Egyptian Hybrid 1 cultivar, youngest seedling age (15 day old) and widest spacing
between hills (30 x 30 cm).On the other hand, the lowest values were recorded when
using Giza 178 cultivar, the oldest seedling age (25 day old) and closest spacing
between hills (20x20cm)in the both seasons. In general it could be recommended
that, using Egyptian Hybrid 1 with seedling age 15 days and plant spacing of 30 x 30
cm under transplanting.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the important cereal crops in the worled
as well as in Egypt and the principle food for more than half of the
worldpeople. The need to raise grain yield of rice per unit land area is
considered anative goal to meet the consistent demande from this crop.
Among various factors affecting rice production, such as cultivars, seedling
age, transplanting spacing between hills, planting methods, nitrogen
fertilization and other most important agronomic practice.
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High yielding ability cultivars is very important to raise productivity. For
this reason and other several traits are aming to evaluate the new promsing
cultivars with the old traditional for scooping light on the best cultivar that can
be used on a large scale .Many investiglators indicated that rice cultivars
significantly differed in grain yield and its attributing characters, as reported
by El-kassaby et al.1991, lbrahim 1995, El- Hissewy et al. 2002, Abdel-
Rahmn et al. 2004. El-Bably et al.2007, El-Maksoud 2008 and Zaki et al.
20009.

Seedling ages are considered in most cases the limiting factor for grain
yield and quality. The youngest seedling recorded the highest significant
values of grain yield and most of its components.In this regard Chopra et
al.2002 found that theirty- five day old seedlings had grater number of
panical/hill, panical length, 1000 seed weight and seed yield than 55 to 65
day old seedlings. Kewat et al. 2002 indicated that transplanting seedlings of
21 and 28 day old recorded significantly higher grain and straw yilds.
Upandhyay 2003 recorded that 20 and 30 day old seedlings produced
significantly higher grain over growing of 40 and 50 day old seedlings.
Mohammad et al. 2004 stated that rice yield decreased with transplanting the
older seedlings. On the other hand, Molla 2001 found that twenty-eight day
old seedlings produced more tillers, panicles/m2 and grain yield than 21 days
old seedlings.

Transplanting spaces plays essential role in increasing rice crop
productivity. Chopra and Chopra 2004 noteced that widder spacing of 20 x
15 and 30 x 15 cm recorded significantly higher number of panicles than the
closer spacing of 15 x 15 cm. However, the seed yield was not affected due
to diffenent spacing Shinde et al 2005 indicated that wider spacing of 30 cm
produced significantly higher grain (t/ha) attribated mainly due to significantly
higher value of number of panicle / m2, length of panicale and 1000 grain
weight over the closer spacing of 25 cm. On other hand, Patra and Nayak
2001 found that closser spacing of 15 x 10 cm gave significantly higher
panicale/ m2, grain and straw yields as compare to wider spacing 20 x 10 cm.
Hwever panicale length, panicale weight and 1000 grain weight did not
influenced significantly by the spacing. Kewat et al. 2002 indicated that
transplanting seedlings at closer spacing of 20 x 10 cm produced
significantly highest grain and straw yields than the wider spacing of 20 x 15
cm but was comparable to 15 x 15 cm spacing. Shivay and Singh 2003 on
hybrid rice PRH10, planting geometry of 20 x 15, 15 x 12 and 30 x 10 cm did
not influnced significantly number of panicale/ hill, panicale linght, filled
grains/ panicle, panicle weight, 1000 grain weight.This might be due to equal
area was provided in each planting geometry / hill.Gunri et al. 2004 and Pol
et al. 2005 recorded the same rasults.

The present investigation aimd to evaluate the effect of seedling age
and spacing between plants on two cultivars and their interactions under the
system of rice intensification (SRI) on yield and yield components.
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MATERIALS AND METHODS

Two field experiments were carried out at the Farm of Rice Research
section Agricultural Research station, EI-Gemmiza, Gharbia Governorate,
during the two successive summer seasons of 2008 and 2009. The objective
of these experiments was to evalluatte the influence of the seedling ages and
spacing between transplanting seedlings on some rice cultivars on yield and
its components.

Rice grains of the studied cultivar Giza 178 and Egyptian Hybrid 1 was
obtained from Rice research section, EI-Gemmiza Agricultural Research
station, Gharbia Governorate.

The nursery seedbed preparations were well performed, the nursery
land was fertilized with calcium super phosphate (15.5 % P205) at the rate of
4kg /kirat (175 m?) on the dray soil before ploughing. Nitrogen form of urea
(46 % N) was added at the rate of 3 /kirat (175 m?) after the last ploughing
and before leveling. Seeds of rice Giza 178 and Egyptian Hybrid 1 rice
cultivars at the rate of 60 and 10 kg/fed, respectively. Were planted dry seed
on dry soil and then irrigation on 6th May. Weeds were chemically controlled
with Saturn (50%) at seven days after sowing. And then transplanting on

let, and 26" and 31St in 2008 and 2009 seasons, respectively.

The permanent field was well performed, calcium super phosphate
(15.5 % P205) was added at the rate of 100kg /fed. On the dray soil before
ploughing, the land was flushed with water. Nitrogen fertilizer in the form urea
(46 % N) was added at the rate of 60 units/fed. The first part was added
before transplanting the seedlings, the second was added after 30 days after
30 days from sowing, and the third was added after 20 days from the second
one.

Transplanting was done by using 15, 20 and 25 day old seedlings
under 20 x 20, 25 x 25 and 30 x 30 cm spacing between hills, under the
system of rice intensification (SRI). Weeds were chemically controlled with
Saturn 50 % EC at the rate of 2 L/fed.

The experimental plot size was 3m width and 3.5m length, resulted an
area of 10.5 m2 (1/400 fed). The previous crop was Egyptian clover (Trifolium
alexandrinum) in both seasons.

However, the common agricultural practices for growing rice according
to the recommendations of Ministry of Agriculture and Land Reclamation
were followed, except the factors under study. SRI watering management
was followed (Irrigation was when the onset of cracking of the soil, or once a
week).

The experiments were carried out in split split plot design with three
replications. The two cultivars (Giza 178 and Egyptian Hybrid 1) were
randomly arranged in the main plots, while the sup plots received to three
seedling ages (15, 20 and 25 days) and The sup sub plots were devoted to
three transplanting spaces (20 x 20, 25 x 25 and 30 x 30 cm).

All data of this study were subjected to the statistical analyzed as the
technique of analysis of variance (ANOVA) for the split split plot design as
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mentioned by Gomez and Gomez 1984, by using means of “MSTAT-C”
computer software package. Least Significant Difference (LSD) method was
used to test the differences between treatment means at 5 % level of
probability as described by Snedecor and Cochran 1980.

RESULTS AND DISCUSSION

Effect of cultivars:

In both seasons the results in Table 1 indicated that the two tested
cultivars significantly differed in all studied characters. Egyptian Hybrid 1 rice
cultivar significantly produced the highest number of tillers /m2, number of
panicles /m2, panicle length (cm), number of total grains / panicle, 1000- grain
weight and grain yield (t/fed),. While Giza 178 rice cultivar produced the
lowest values. Differential performance of two cultivars may be attributed to
differences in genetic back ground and constitution of these cultivars. These
results were parallel with those reported by Abou khalifa et al 2009.

Table 1: Means of number of tillers /m2, number of panicles /m?, panicle
length (cm), number of total grains/ panicle, 1000- grain weight
and grain yield(tfed) of rice as affected by cultivar, seedling

ages and transplanting spaces during 2008 and 2009 seasons.

CharacterdNumber oftillers|  Numberof | Paniclelength | Numberoftotal | 1000-grain | Grainyield
fm2 panicles /m? (cm) grains/panicle weight (tfed)

Treatments 2008 | 2000 | 2008 | 2009 |2008| 2008 | 2009 | 2009 | 2008 | 2009 | 2008 2009
A-Ricecultivars:
Gizal78 40782] 40664 | 38449 | 306543 [21.78] 2207 | 141.03| 13903 | 2537 | 2527 | 3%6 | 364
Egyptian Hybrid 1] 42315 42060 | 40252 | 41058 [2290| 2394 | 16407 [ 16203 | 2638 | 2628 | 475 | 495
Ft%t *k *k *k *k * * *k *k *k *k *k *k
B seedling ages:
15day 42703| 42572 | 40644 | 41563 | 2348] 2412 | 16661 | 16455 | 2691 | 2680 | 461 | 445
20day 41266| 414.27 | 38309 | 404.00 [2206] 2250 [ 15050 | 14850 | 2583 | 2575 436 | 403
25day 406.78] 39936 | 38598 | 38937 [2148] 2091 | 14055| 13855 | 2483 | 2477 | 49 | 350
LSDat5% 417 | 308 | 250 | 316 02| 013 | 750 74 026 | 009 | 014 | 005
C-Transplanting spaces:
20x 20cm 40348] 40315 | 38258 | 39309 [2167] 2181 | 14950 | 14750 | 2383 | 2378 | 401 | 338
25x 25¢cm 41772 41426 | 396.92 | 40382 [2231] 2248 [ 15300 15294 | 2582 | 2578 | 430 | 410
30x 30cm 42526] 42194 | 40102 | 41209 [2304] 2323 | 15616 | 15616 | 2797 | 2776 | 446 | 490
Ft%t *k *k *k *k * * *k *k *k *k * *
LSDat5% 242 | 125 | 303 | 366 [003] 006 | 030 | 304 | 026 | 024 [ 014 ] 011
D-Theinteractions :
[Ax B o NS NS NS o * o o * NS * o
Ax ¢ NS * NS * * NS NS * NS * * *
[Ax Bx C * * = * NS | NS - * * * NS | NS

Effect of seedling ages:

The results in Table 1 indicated that all measured traits were
significantly affected by seedling ages. The highest number of tillers /m2
number of panicles /m2, panicle length (cm), number of total grains / panicle,
1000- grain weight and grain yield (t/fed), were produced when using the
youngest seedling 15 day old in the first and second seasons. On the other
hand the oldest seedling age 25 day old gave the lowest values of these

traits. These are in agreement with those obtained by Khusrul and Aminul
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2009 Salem. et al 2011. On other hand, Molla 2001 found that twenty — eight
day old seedlings produced more tillers, panicle / m2 and grain yield than 21
day old seedlings. Similar results were also obtained by Mohammad et al.
2004.

Effect of transplanting spaces:

The statistical analyses of data in Table 1, recorded that all measured
trait were significantly affected by transplanting spaces. The highest number
of tillers /m2, number of panicles /m2, panicle length (cm), number of total
grains / panicle, 1000- grain weight and grain yield (t/fed), Were produced
when using the widest spacing between hills (30 x 30 cm) in both seasons.
While the lowest values were obtained when using the closest spacing
between hills (20 x 20 cm). These results are in agreement with those
obtained by Srivastav and Tripathi 1998. These increases in all traits may be
due to the regular space between plants that make solar radiation which
enable to pass all canopies and make plants are well in photosynthesis
process.

Effect of the interaction between cultivars and seedling ages:

The results in Table 2 indicated that the interaction between cultivars
and seedling ages had a significant effect on some measured traits. The
highest number of tillers /m2 in the first season, panicle length (cm), number
of total grains / panicle in the first and second seasons, respectively., 1000-
grain weight in first season and grain yield (t/fed) in the first and second
seasons, respectively. were recorded when using Egyptian Hybrid 1 cultivar
and youngest seedling ages (15 day old). On the other hand, the lowest
values of these characters were obtained when using Gizal78 cultivar and
oldest seedling ages 25 day.

Table 2: Means of number of tillers /m2, number of panicles /m2, panicle
length (cm), number of total grains/ panicle, 1000- grain weight
and grain yield (tfed), of rice as affected by the interaction
between cultivars and transplanting ages during 2008 and

2009 seasons:

Characterd Numberof | Paniclelength | Number oftotal [1000-gran| Gran yield
tilers im? (cm) grains/panicle | weight (tFed)
Treatments 2008 2008 ] 2009 2008 T 2009 2008 | 2008 | 2009
cultivars ages
Gizal78 15day 4187 291 237 TIHR[IRB2] 2627 411 ] 3R

20day 4072 2147 21 [ 12600 [12400] 2544 |1 406 | 371
25day 3975 209 203 [ 11188 [100838] 2438 | 371 330
tian 15day 4353 240 245 117633 [17433] 2755 | 512 498
Fidl 1 20day 4180 271 28 [ 15311 [1I5111] 2633 | 466 | 4.6
25day 4160 209 214 [ 14410 114211 2527 | 4471 370

*% *% * *% *% * * *k

F.test
LSDat5% 2.28 011 [ 018 587 587 0.2/ 021 | 012

Effect of the interaction between cultivars and transplanting spaces:
The results in Table 3 indicated that the interaction between cultivars
and transplanting spaces on all measured traits had a significant effect. The
highest number of tillers /m2, number of panicles /m2 in the second season,
panicle length (cm) in the first season, number of total grains / panicle in the
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second season, and 1000- grain weight in the second season and grain yield
(t/fed) in the first and second seasons, respectively.. Were recorded when
using Egyptian Hybrid 1 and widest spacing between hills (30 x 30 cm). On
the other hand, the lowest values of these traits were produced when using
Gizal78 and closest spacing between hills (20 x 20 cm).

Table 3: Means of number of tillers /m2, number of panicles /m2, panicle
length (cm), number of total grains/ panicle, 1000- grain
weight and grain yield of rice as affected by the interaction
between cultivars and transplanting spaces during 2008 and
2009 seasons:

CharaCley nymberof | Number of |Paniclelength t’;“ér%tr’gnosfl 1000-grain| Grainyied
Trestments tilersim? | panicles/m? cm) panide weight fed)
2000 2000 2008 2000 2000 20 2009
cultivars spaces
- 20% 20cm 3563 52 71 16 30 | 291 | 2346
zal’8 e oem X067 360 78 T9% 200 | 387 | 20
30< 3cm 4158 4069 23 588 397 | 414 | 2106
. 20x 20cm 4109 2009 21 1311 477 | 38 | 2410
?bﬁgaf 25< 25cm 207 425 27 %52 458 | 433 | 2627
30x oM 280 4182 237 1500 2% | 4% | 2846
F.t%t Kk Kk Kk Kk Kk * Kk
[SDa5% 166 5 011 587 00 | 0 | oD

Effect of the interaction between seedling ages and transplanting
spaces:

The results in Table 4 showed that, the interaction between seedling
ages and transplanting spaces on some measured traits differ significantly.
The highest number of tillers /m? in the second season, number of panicles
/m2, panicle length cm, number of total grains / panicle and grain yield (t/fed)
in the first and second seasons, respectively.

Table 4: Means of number of tillers /m2, number of panicles /m2, panicle
length (cm), number of total grains / panicle and grain yield
of rice as affected by the interaction between transplanting
ages and transplanting spaces during 2008 and 2009

seasons.
Character§Number off Number ofpanicles | Paniclelength Numberoftotal ~ |Grainyield (t/fed))
tillers im? fm? (cm) grains/panicle

Trestments 2009 2008 | 2000 | 2008 | 2009 | 2008 [ 2009 | 2008 | 2009
|Ages Spaces

20x 20cm 4196 352 4003 | 25 | 235 | 15333 | 15133 | 441 | 373
15day  [25x 25cm 4243 4079 4140 | 232 | 240 | 14466 | 14266 | 440 | 448

[30x 30cm 4332 4161 4235 | 245 | 248 | 16033 | 16733 | 503 | 515

20x 20cm 40L7 301 3019 | 217 | 219 [ 15183 | 14983 | 435 | 351
20day [25x 25cm 4169 340 4060 | 22 | 25 | 13783 | 1368 | 435 | 413

[30x 30cm 4241 3900 4140 | 22 | 230 | 12000 | 12700 | 440 | 446

20x 20cm 3830 3723 3780 | 207 | 199 [ 12216 | 12016 | 416 | 290
5day  [25x 25cm 4015 3387 014 | 213 | 208 | 13250 | 13050 [ 415 | 370

[30x 30cm 4084 3%68 386 | 23 | 219 [ 12033 | 12733 | 3% | 390
LSDat5% 218 525 289 023 | 025 690 690 025 | 019
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Were recorded when using youngest seedling ages (15 day old) and widest
spacing between hills (30 x 30 cm). On the other hand, the lowest values of
these traits were obtained when using oldest seedling ages (25 day old) and
closest spacing between hills (20 x 20 cm). These results are in good
accordance with those reported by Chandrakar et al. 2008, as well as
Sreedhar et al. 2010. Studied the effect of three seedling ages (12, 14 and 16
day old) under three spacing (30 x 30, 25 x 25 and 20 x 20 cm). They found
that 16 day old seedlings and planted under (25 x 25 cm) spacing recorded
the highest values for seed yield and its attributes.

Effect of the interaction between cultivars, seedling ages, and
transplanting spaces:

The results in Table 5 indicated that the interaction between cultivars,
seedling ages and transplanting spaces on some measured traits differ
significantly. The highest number of tillers /m2, number of panicles /mz2,
number of total grains / panicle and 1000- grain weight in the first and second
seasons, respectively. Were recorded when using Egyptian Hybrid 1 cultivar,
youngest seedling ages (15 day old) and widest spacing between hills (30 x
30 cm). On the other hand, while the lowest values of these traits were
obtained when using Gizal78 cultivar, oldest seedling ages (25 day old) and
closest spacing between hills (20 x 20 cm).

Table 5: Means of number of tillers /m2, number of panicles /m2, number
of total grains/ panicle and 1000- grain weight of rice as
affected by the interaction between cultivars, seedling ages
and transplanting spaces during 2008 and 2009 seasons:

Charactery . Number of panicles|  Number of total A
Number oftillers /m3 e grains/panice 1000- grain weight
Treatments 2008 [ 2000 | 2008 | 2009 | 2008 [ 2000 | 2008 [ 2009

Culivars  [Nged  [Spaces
15day [20<20cm | 40686 | 41210 [ 38640 [ 40070 | 14233 | 14066 [ 2416 [ 2430
25x 25cm | 42100 | 41743 | 40136 | 40746 | 15700 | 14533 | 2633 | 2640
30x 30cm | 42826 | 42380 | 40370 | 41403 | 15766 | 15500 | 2833 | 2800
Gizal’8  [20day [20x20cm | 39643 | 301.23 | 37598 | 3136 | 13500 | 14833 | 50 | 2363
25x< 25cm | 41236 | 40096 | 38206 | 39793 | 14000 | 13800 | 2550 | 2530
30x 30cm | 41290 | 41973 | 38233 | 40966 | 15033 | 13300 | 2733 | 2708
Bday [20<20cm | 38436 | 383266 | 36266 | 37273 | 11966 | 11766 | 233 | 2246
25<25cm | 30690 | 38086 | 37598 | 37080 | 13133 | 12933 | 2450 | 2420
30x 30cm | 41133 | 40400 | 39003 | 39416 | 13600 | 13400 | 2633 | 2616
15day [20<20cm | 42516 | 42713 | 40410 | 41690 | 16666 | 16666 | 2550 | 2506
25x 25cm | 43610 | 43120 | 41446 | 42060 | 17866 | 17466 | 2730 | 2716
30x 30cm | 44580 | 44270 | 42863 | 43313 | 19733 | 19500 | 2986 | 290
Egyptien  [20day [20x20cm | 40600 | 41230 | 33443 | 40250 | 14400 | 14800 | 2433 | 2420
Hybrid 1 25x 25cm | 42066 | 42386 | 39770 | 40606 | 15066 | 15766 | 2616 | 2610
30x 30cm | 42753 | 42453 | 40610 | 40950 | 17400 | 16200 | 2850 | 2826
Bday [20<20cm | 40206 | 39350 | 3819 | 38336 | 14866 | 14066 | 2316 | 2303
25x< 25cm | 42033 | 41326 | 40160 | 40310 | 15066 | 14866 | 2516 | 2556
30x30cm | 42573 | 42690 | 41373 | 41406 | 15700 | 15500 | 2750 | 2723

F. tSt *k *k *k *k *k *k * *

LSDat5% 3% 287 703 303 971 9.5 046 036
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Finally, for improving the productivity of rice crop under the conditions
of the present study it is suggested that is to sow Egyptian Hybrid 1 cultivar
with youngest seedling ages (15 day old) and widest distance between hills
(30 x 30 cm).
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	EFFECT OF SEEDLING AGE AND PLANT SPACING ON GROWTH CHARACTERS AND YIELD OF SOME RICE CULTIVARS
	تأثيركلا من عمرالشتلة والمسافة بين الشتلات على صفات النمو و المحصول لبعض أصناف الأرز


