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Abstract

A field experiment was conducted using a factorial in a randomized complete block design to evaluate the growth and
yield of rice (Oryza sativa L.) cv. Hashemi in response to nitrogen (N) and phosphorus (P) fertilization. The first factor
comprised four N levels (0, 46, 69, and 92 kg N ha™"), and the second factor comprised three P.Os levels (0, 23, and 46
kg P-Os ha™"), with three replications conducted over two cropping years. At the end of the growing season, growth
indices, yield, and yield components of rice were measured. The results indicated that the main effects of N and P
fertilization on several traits (aboveground dry matter, grain yield, and straw yield) were significant at the 1% probability
level. The N x P interaction for grain yield and the main effect of year were significant for most traits at the 5% level.
The highest grain yield (935.2 kg ha™!) and straw yield (1455 kg ha™') occurred with 92 kg N ha™ and 46 kg P-Os ha™!,
representing increases of 115% and 120%, respectively, relative to the control (no N or P applied). This treatment is
recommended for rice production under ratoon cultivation in areas with similar climatic and soil conditions.
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Table 1. Results of physical and chemical characterization of the soil used in the experiment

Available Available

Electrical

o, Poisiom Phogbons BRuletClsim O ton oty e
(mg/kg) ° ° (dS/m) &
Clay loam 224 8.25 29 251 0.99 68 6.7
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Table 2. Combined analysis of variance (ANOVA) of nitrogen fertilizer level, phosphorus fertilizer level, and their interaction
effect on agronomic characteristics of rice ratoon

Mean Squares

e Degrees of Number of Number of
Sources of Variation
Freedom Plant Height Number of Spikelets per Filled Numbe.r of Empty
Tillers . . Spikelets
Spike Grains
Year 1 2447 ns 23.30" 20.92 ns 3089.11* 564.48""
Replication (Year) 4 650.3 ™ 5.02 3.45m 54.98 28.26 ™
Phosphorus Level 2 29.6 ™ 2.23m 0.98 1 100.03 ns 15.74 ns
Nitrogen Level 3 1211.8™ 46.30™ 29.10™ 107.96 s 21.51 s
Phosphorus x Nitrogen . . . .
6 21.6 1.15 1.14 41.75 9.12 s
Level
Year x Phosphorus Level 2 347 0.39 1 437 94.58 25.82m
Year x Nitrogen Level 3 137.8" 11.72° 3.16 1 84.79 ns 11.94 s
Year x Phosphorus x
6 5.7 0.99 s 3.84 18 94.62 ™ 7.33 18
Nitrogen Level
Total Error 44 20.5 1.66 2.70 41.06 7.26
Coefficient of Variation 4.5 11.97 7.33 14.15 29.38
cv)
Mean Squares
Sources of Variation ])Ferg,;reede;rgf Spike Thousand Drv M S Yield Grain Yield H Ind
Length  Grain Weight ry Matter Straw Yie rain Yie arvest Index
Year 1 1012.57™ 1.006 1 13404979 6819124 586264 806.94™
Replication (Year) 4 32.44 s 1.40 ™ 7981471 4370271 1242.38 1 1.49 s
Phosphorus Level 2 155.83 0.19 s 394164 1s 136319 70677.09 " 6.02 ™
Nitrogen Level 3 195/56 1 0.87 1 3602444™ 1486987 526795 17.52"
Phosphorus x Nitrogen . . . "
6 4329 s 1.97 1066991 3870.13 3341.20 24318
Level
Year x Phosphorus Level 2 205.16 ™ 0.46 264010™ 125616™  24549.76™ 5.89 1
Year x Nitrogen Level 3 124.96 ns 0.29 1 48362™ 40559™ 847.42 1 2.79 1
Year x Phosphorus x v s . o
6 67.40 ™ 0.61m 36368 217.97 3188.17 5.58
Nitrogen Level
Total Error 44 52.03 0.66 3664.91 1972.67 555.57 0.79
Coefﬁ“el(’é‘\’,f)va“a“on 13.25 3.22 3.39 3.92 3.44 2.49

**Significant at 1% level, * Significant at 5% level, ™ Not significant.
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Table 3. Mean comparison of the interaction effect of nitrogen fertilizer level x phosphorus fertilizer level on the measured

characteristics of rice ratoon

Plant

Number of

Number of

Number of

Spike

Thousand

Ph(fgl;e(ims N;f;zifn Nl;ﬁ?;rsof Height  Spikelets per  Grains per Empty Length  Grain Weight Iriliir:?‘f/z )
(cm) Spike Spike Spikelets (cm) (2)

No 8.06 ¢ 93.03° 20.48 ¢ 42,09 ® 7.032 4992 24.90 b 37.5%

Po Nas 10.82 % 107.01? 22.24 e 46.66 © 11.16* 57.82 25.2] e 34.8%®

Neo 11.21%¢ 110422 23.84* 45.45%® 9932 554+ 2538 ® 34.4®

Noz 12.13*  115.09* 23.882 53.85* 8.332 62.2% 26.11% 35.7%®

No 8.66 <4 92.39° 20.60 © 41.76 ® 7512 4932 25.40 ® 36.2®

Pas Nas 10.17 84 107.41 2 21.84 ¢ 40.03° 7.63% 4772 25.05% 337"
Neo 11.42%  110.782 23.51® 4426 ® 9.012 53.3% 25.062 35.46 %

Noz 12.21*  110.65* 22.89 abe 46.51® 9.43* 559+ 24.37° 363®

No 8.83bd 98130 21.05b 43.56 ® 8.132 517+ 25.15%¢ 37.00°

Pas Nas 11.52%  108.17? 22.74 ab¢ 46.50 ©®© 10.90* 57.4* 25.49 @ 35.7%®

Neo 12232 111.64* 23.42%® 46.30 ® 9.40* 557 25.42® 359®

Noa 1194+  112.17* 22.70 ¢ 4531® 11.61* 5692 25.28 ¢ 36.8 %

*Values within each column followed by the same letters are not significantly different at the 5% level.
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Table 4. Mean comparison of the combined effect of experimental treatments on the measured characteristics of rice ratoon

Dry Matter ~ Straw Yield  Grain Yield
Year Treatment Code Harvest Index (%)
(kg/ha)
NoPo 778f 469" 348¢ 39.73b
NoP23 821.7f 504.7h 357.7¢8 38.64<
NoP4s 796.4¢ 462.4" 3768 41.922
NasPo 1390¢ 874.48 581f 37.08¢
NasP23 13614 8591e 565.7F 36.88¢
First Year NaoPas 13119 8029‘:g 573.7¢ 38.85%
NeoPo 1524.7¢4 960°f 636.4¢ 37.04¢
NeoP23 1467¢ 884.4def 6574 39.73b
NeoPas 1512.7¢ 907.7¢de 6824 40.04%
No2Po 1641.4° 991.4%4 733¢ 39.64°
No2P23 1701.7° 1017° 772° 40.30%
No2Pas 1887.7° 11412 841.7* 39.56°
NoPo 1374.4! 853! 521.4¢ 35.16*
NoP23 1484.7% 942k 542.7¢ 33.81°
NoPaes 1748" 1139h 609° 32.16°
NacPo 1958.48 1268.7¢ 690° 32.53¢
NasP23 2077.4% 1388.7F 688.7° 30.55¢
Second Year NucPas 2491°¢ 16144 876.7° 32.51¢
NeoPo 22304 1463.7¢ 7669 31.70%
NeoP23 2335.4¢ 15504 785.44 30.99%
Ne9Pas 28332 18612 972b 31.66%
No2Po 2481.7° 1628¢ 853.7¢ 31.74¢
No2P23 2736.7% 1781° 955.7° 32.24°
No2Pas 2798.4* 1769.7° 1028.7* 34.01°

Values within each column followed by the same letters are not significantly different at the 5% level.
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Figure 1. Mean comparison of the interaction effect of nitrogen fertilizer level x phosphorus fertilizer level on rice ratoon dry
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Figure 2. Mean comparison of the interaction effect of nitrogen fertilizer level x phosphorus fertilizer level on rice ratoon
straw yield
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