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6- 3 leaves unfolded
7- Beginning of tillering: first tiller detectable
8- Panicle formation: panicle 1-2 mm in length
9- End of panicle emergence: neck node level with the
flag leaf auricle, anthers not yet visible
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Table 1- Physical and chemical properties of soil before planting

Soil characteristics S Oluwgas Unit  aslg 1YaY-4y (2013-14) yYay-4€ (2014-15)
Soil depth S ges cm 0-30 0-30
Electrical conductivity S, xSl cylun ds.m* 0.43 0.34
pPH glasl J5/S1E an il - 7.72 6.94
Organic matter Ji osle % 191 2.85
Organic carbon i op)8 % 1.11 1.65
TNV ox4s 255 lge do > % 15 2.5
N total s ol % 0.11 0.16
Available P Cis LB jaud ppm 42 36
Available K Cis LB pelsy ppm 213 181
Sand 5 % 42 32
Silt Y % 30 39
Clay ., % 28 29
Soil texture S cél - C.LL CL.L
T iy 895 Job 45 (yiulejl Jome (owliniled (glaosls Y Joua
Table 2- Meteorological data of the site during the rice growth period
Jlw sole D958 Cubgmdyl by » 31350 29279
Months of the year April May June July August September
) AT 11 14.0 195 226 222 23.1
Jsls 2013-14
Minimum - VAr-a¥ 8.9 16.4 207 236 239 238
2014-15
e T 203 25.2 295 317 303 30.4
Average )S‘b 2013-14
tempsrature Maximum ray-ay 203 275 308 301 345 329
(°C) 2014-15
j AR T- 19.6 245 272 26.2 26.7
Sk 2013-14
Average WY 146 21.9 258 278 29.2 28.3
2014-15
yray-ay
18.2 58.8 7.6 4.8 49.8 26.3
; e‘{‘; A 2013-14
recipitation tota -
(mm) AT 807 6.2 609  17.0 18 10.4
2014-15
yray-ay
; 8] e 147.4 252.6 243.3 259.6 136.8 158.6
slale 3] lelo ggomme 2013-14
Total sunny hours monthly FAY_AF
(hour) 2014-15 208.9 211.7 244.3 196.2 280.3 192.3
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Table 3- Analysis of variance of some of the traits of rice under experimental treatments
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Hashemi  Koohsar  Hashemi Koohsar Hashemi  Koohsar Hashemi Koohsar Hashemi Koohsar Hashemi  Koohsar
%L;ar 1 270853%F  83831**  63.62%*  27.05%%  259.56%F  139.60**  192461.05%*  89062.63** 47523 H454.77%* 15.63* 16.60*
e “’? 4 3125 56.34 0.83 1.79 467 14.66 277355 8364.97 3140 23147 134 0.72
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o b - 4 64.03%%  134.63%F 402 0.88ns 6.11ns 13.11* 3723.97** 7204 48% 92.59ns 19.03ms 3.10%* 0.2605
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aisi m o . 4 28.69** 36.12n8 0.16ns 2.08ns 4.24n8 1.00ns 226727ns 5025508 29.75ns 95.93ms 1.20ns 322ms
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Table 4- Comparison of average of some traits of rice under experimental treatments
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. Plant height (cm) Panicle length (cm) ertrle tuer “vumber o ~umber of sprkelets -Grains weigh
Experimental factors in hill Panicle / Sq. M filled (2
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Hashemi  Koohsar  Hashemi  Koohsar  Hashemi Koohsar Hashemi  Koohsar  Hash Koohsar  Hashemi  Koohsar
J
Year
YYAT-47 - 2013-14 143.2b 100.2b 29.00b 17.29b 19.77a 19.06a 473.6a 4504a 70.73b 69.60a 23.89b 29.48b
WWAY-AF - 2014-15 154.2a 106.3a 30.65a 18.39a 16.37b 16.57b 381.1b 387.5b 7532a 55.53b 24.73a 30.34a
CullE 1815
Planting density (Plants /Sq. M)
Ve -16 151.3a - 30.24a 18.41a 21.33a 21.67a 343.6c 343 8c 77.66a 70.80a - 30.25a
Yo-25 146.6b - 29.44b 17.68b 17.5Tb 16.22b 436.2b 402 4b 70.40b 59.32b - 30.04ab
YT -333 148.1b - 29.73ab 17.43b 15.31c 15.56b 502.1a 510.5a 71.02b 57.59b - 29.43b
Ol bmedt
Nitrogen splitting
S 148.7b 104 4ab 29.49b - 17.82ab 16.84b 416.5bc 391.6b 73.78ab - 24 20bc -
S, 149 1ab 106.5a 29.39b - 17.36b 17.93ab 408.6¢c 418 6ab 73 36ab - 2391c -
S3 149 2ab 102.6b 3027a - 18.93a 17.62b 443 8a 421 4ab 72 68ab - 24.87a -
Sy 150.8a 103.6b 30.37a - 17.97ab 19.17a 4353ab 447.8a 75.77a - 23.96c -
Ss 145.6¢ 99.11c 29.50b - 18.26ab 17.54b 432.4ab 415.1ab 69.53b - 24.61ab -
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Means followed by the same letter are not sigmficantly different at the 0.05 level using Dunkan's test.
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50% Be;gmmug of till.m.n.g, S5 50% Ar-tile begiming of planting + 50% Pamcle formation. Sy 33.33% At the beginmng of

planting + 33 33% Beginmng of tillering + 33.33% Pamicle formation and S5 33.33% At the beginming of planting + 33.33% Panicle formation+ 33.33% End of pamicle emergence.



Y4 o;ﬂ»&d|y|5é)ﬂo.cfuym‘5hﬂ5|fsujsﬁ 2w O] 1

Ty Ol Sy sy bbbl o B S Sike declie -0 g
Table 5- Comparison of mean interactions between agents on some traits of rice
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(Plants/Sq. M) Panicle/Sq. M Panicle/Sq. M densitv Oie Plant (oaila)
(Hashemi) (Koohsar) (P]anfs Nitrogen height Number of
16 Sq. M. 369.4d 367d /Sq. M) splitting (cm) spikelets filled
2013-14 255q. M 477b 415 6be (Hashemi) (Hashemi)
3338q M 5743a 568.5a
16 Sq. M. 3179 320.6e sl 154.5a 78.29a-c
2014-15 258q. M. 3955cd 389.2cd S2 150.3bc 80.07ab
333 8q M. 429 9¢ 452 6b 16 S3 150 9be 73.65b-d
JL.u UJEJ"‘F ]’. & (\.f""""lb) d.?}: &UJ'J S‘-‘_‘ 152 6ab 81.73a
Year Nitrogen splitting Plant height (cm) (Hashemi) S5 148.3cd 74.55ac
S1 3 s1 144 lef 70.75cd
S2 141 Gef s2 148 1ed 74.18a-c
2013-14 S3 144.8d 25 S3 147 9cd 71.97b-d
sS4 146.1d sS4 149 8be 73.21bd
S5 139.9f S5 143.2F 61.8%
S1 153.7bc s1 147 4c-e 72.32bd
52 156.7a s2 148 9cd 65.83de
2014-15 S3 153.6bc 333 S3 148.8cd 72.41b-d
S4 155.5ab sS4 150be 72.38b-d
S5 1514c S5 145 4d-f 72.15b-d
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Means followed by the same letter are not sigmficantly different at the 0.05 level. using Dunkan's test.
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Sq: 100% At the beginning of planting. S,: 50% At the beginning of planting + 50% Beginning of tillering, S;: 50% At the
beginning of planting + 50% Panicle formation. S4: 33.33% At the beginning of planting + 33.33% Beginning of tillering + 33.33%
Panicle formation and Ss: 33.33% At the beginning of planting + 33.33% Panicle formation + 33.33% End of panicle emergence.
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Table 6- Analysis of variance of grain yield. straw yield and harvest index of rice under experi
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Table 7- Comparison of average of grain yield, straw yield and harvest index of rice under experimental treatments
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Experimental factors Gr ::m yield (kg.ha™) Stlfl“ vield (kg.ha™) H}:nest index (%0)
u.a.w'.a: Jl.m.ﬂﬁsf u.o.uJLh .,h.wh95 WL& .,LNA5§
Hashemi Koohsar Hashemi Koohsar Hashemi Koohsar
L
Year
Vrar-ar - 2013-14 6754a 37490 7377a 7790a - 32.44b
Vrar-af - 2014-15 6132b 4639a 6520b 5425b - 45.84a
s WS
Planting density (Plants /Sq. M)
\VF-16 5762c¢ - 6060c¢ G008b 48.76a -
Ya-25 6338b - 6703b 6811ab 48.67a -
Y -33.3 7231a - 8083a 7003a 47.20b -
Oiars e
Nitrogen splitting
St - - 7053a 6445ab 47.790 39.63ab
S> - - 6941a 6982a 47.790 38.11b
S3 - - 6929a 6613ab 48.19ab 38.6%9ab
Sy - - 7256a 6874a 47.98b 38.35b
Ss - - 65630 6122b 49.29a 40.92a
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Means followed by the same letter are not significantly different at the 0.05 level, using Dunkan's test.

b b oolf clal e e 2700 1Sy Lasasey il ale e 3 M0 + b bl gl als e 2700 1) b b el himl as e g3 (V) Ll e 1Sy

iS55 pililased jaebs als e 2 UVYIYY + poaoy cblale e 3 VYV # b b cdls bl als e 2 KYTIYY Sy jliladed el als e 0 V0 +
cJelS poadgd alspe 3 ZTYIYY + o ilelados joals ZYTIVY + 4l b culs il ds e o ATY/YY
S;: 100% At the beginning of planting. S,: 50% Af the beginning of planting + 50% Beginning of tillering, S5: 50% At the
beginning of planting + 50% Panicle formation. Sy 33.33% At the beginning of planting + 33.33% Beginning of tillering + 33.33%
Panicle formation and Ss: 33.33% At the beginning of planting + 33.33% Panicle formation + 33.33% End of panicle emergence.
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Introduction: Rice (Oryza sativa L.) is the main staple food for more than half of the world’s population. In
2011, worldwide rice production exceeded 672 million mt. Iran ranked 20th in terms of rice production in the
world. Plant spacing has an important role on growth and yield of rice. Optimum plant density ensures the plant
to grow properly with their aerial and underground parts by utilizing more solar radiation and soil nutrients.
Timing of nitrogen application had a significant role on reducing nitrogen losses, increasing nitrogen use
efficiency and avoiding unnecessary vegetative growth.

Materials and Methods: In order to do this research, an experiment was conducted as split plot based on a
randomized complete block design with three replications in a research farm located in Qaemshahr during the
years 2013-14 and 2014-15. The experimental factors included three levels of plant density (16, 25 and 33.3
plants per m?) as the main factor and sub-factor was nitrogen splitting in 5 levels (S;: 100% at the beginning of
planting, S,: 50% at the beginning of planting + 50% at the beginning of tillering, S3: 50% at the beginning of
planting + 50% at the panicle formation, S;: 33.33% at the beginning of planting + 33.33% at the beginning of
tillering + 33.33% at the panicle formation and Ss: 33.33% at the beginning of planting + 33.33% at the panicle
formation + 33.33% at the end of panicle emergence).

Results and Discussion: The results showed that grain yield of Hashemi and Koohsar cultivars in the second
year decreased 9.21% and increased 23.74% respectively, than the first year. Also, the second year compared to
the first year, showed a decrease of 11.62% and 30.36% of straw yield, respectively, in Hashemi and Koohsar
cultivars. Grain yield and harvest index were increased and decreased with increasing density in Hashemi
cultivar, respectively. Straw yield in both cultivars increased with increasing density. The lowest straw yield and
the highest harvest index were obtained in both cultivars, with nitrogen application in equal proportions at the
basic stages, initial cluster and complete clustering. The interaction between the factors in the cultivars showed
that in each two years, the number of cluster per square meter increased with increasing plant density.

Conclusions: The results of this study showed that in the studied cultivars, the highest effect of plant density and
nitrogen splitting on yield components was related to the number of panicles per square meter, because
ultimately increasing the number of plants per unit area and nitrogen splitting equally in the basic stages,
beginning tillering and primary cluster emergence resulted in the highest grain yield per hectare by increasing
the number of panicles per square meter.

Keywords: Cultivar, Grain yield, Nitrogen applying time, Planting distance, Year
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