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Introduction: Compared to other essential elements, rice needs more nitrogen. Therefore, for higher plant
growth and productivity, nitrogen is used excessively. Combining chemical fertilizers with biological

and organic fertilizers is one of the ways to reduce the excessive consumption of chemical fertilizers.

Materials and Methods: In order to determine the appropriate level of nitrogen fertilizer and seaweed
extract on the yield and yield components of Hashemi cultivar, an experiment was conducted, in
Kishakjan village, Rudsar city, in Guilan province in 2022 and 2023. The experiment used the split
plots in the form of randomized complete block design with three replications, the main factor being
nitrogen fertilizer from the urea source at five levels (zero (control: without fertilizer use), 25, 50, 75
and 100 percent of nitrogen needed by the plant) and the sub factor of foliar spraying of fertilizer
containing seaweed extract at four levels (zero (control: without seaweed use), 0.5, 1 and 1.5 liters per

hectare) were considered.

Results and Discussion: The results showed that the application of nitrogen fertilizer levels and seaweed
foliar application was significant on the investigated characteristics. So that the highest number of
chlorophyll content (35), spike length (29.3 cm), thousand grain weight (26.3 gr), grain yield (4014
kg.hat), biological yield (7690.8 kg.ha) and the harvest index (59.5%) was obtained in the application
of 75% nitrogen fertilizer. In addition, the highest amount of the characteristics expressed in foliar
spraying of seaweed fertilizer with a concentration of 1 lit.ha* was obtained, which was not significantly
different from the concentration of 1.5 1 lit.h%. The results of the interaction of experimental treatments
also indicate the highest plant height (150 cm), the number of spike (29), the number of full seeds
(132.4), respectively, in the application of 100% nitrogen fertilizer* 1 lit.ha™® of seaweed and 75%
nitrogen fertilizer* 1 lit.ha of seaweed. The lowest number of unfilled seeds (4.2) and percentage of
unfilled seeds (3.5) were recorded for the application of 75% nitrogen fertilizer*no use of seaweed

fertilizer and 75% nitrogen fertilizer*1 lit.ha"of seaweed fertilizer, respectively.



Conclusion: In general, foliar application of one liter per hectare of seaweed and use of 50 and 75%
nitrogen fertilizer was the best treatment to increase yield and yield components of Hashemi variety in
the study region.
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Figure 1- Meteorological information during the growth season of rice in experimental site (2022 and 2023)
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Figure 2- Aerial photo of the test site
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Table 1- Physical and chemical properties of soil in the experiment site (depth 0-30 cm)

Soil  Sand Silt  Clay K P TotalN oC EC pH
Texture (%) (%) (%) Mgkg? Mg.kg* (%) (%) (dSm?)
Loam- 61 25 14 331 4 0.277 3.3 1.114 6.9
Sand
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Table 2- Some characteristics of the studied seaweed-fertilizer

Package size Type of Seaweed Cu Zn Mn Fe N  Physical
packaging extract (%) (%) (%) (%) (%) form
(%)
0.5 lit bottle 22 0.05 0.05 0.05 0.05 5.2 liquid
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Table 3- Combined analysis of variance for nitrogen fertilizer and seaweed fertilizer on studied traits in rice

SOV df Chlo. P.H S.L No.S No.F.G NoU. PUFG TW.G GY B.Y H.I
F.G
Year(Y) 1 100.1™  1654.5" 70.9" 414 1121.8° 42" 0.002™ 60.2" 649005.2" 2623743.2™ 0.04m
Rep(Y) 4 69.2 109.7 0.1 44 1411 0.019 0.88 35 594270.2 4382728.7 229.6
Nitrogen (a) 4 439.3"  4520.5™ 933" 316.77 3390.7" 434" 69.6™ 131.9" 6633042.5™  27061885.8™ 895.7"
Yxa 4 1.1m 19.6™ 0.42m 0.41" 12.2" 0.02™ 0.01" 0.4ns 39317.8™ 162503.9™ 5.8m
Errora 16 61.2 48.5 8.4 4.1 1624 445 4.9 11.3 773402.6 4753210.3 464
Spray(b) 3 1099.4™ 29657  120.8™ 182.7  4476.9™ 27 7257 1321 16110811.6™  22706928.7""  1400.3™
Yxb 3 2.2m 0.21" 0.27™ 0.25" 3.06™ 0.04" 0.02" 0.28"™ 9382.7™ 7014.9™ 1.4
axb 12 58.1m 82.4™ 5.6" 32.6™ 300.3" 6.15™ 7.6 6.9" 633001" 4083816.6™ 216.2™
Yxaxh 12 0.23™ 2.2m 0.23™ 0.11m 2.2 0.02m 0.01" 0.1" 37301.2™ 8930.9™ 8.3"
Errorb 60 67.1 28.8 6.1 1.7 1302  76.1 2.03 7.3 862949.9 2759145.6 233
C.V (%) 26.3 4.14 9.2 6.3 10.7 17.2 235 10.9 26.8 25.8 275
Lo)> Sy g gdaw 23 B39 PG 5 P pE Gl F 4T NS
*and **: Significant at the 5% and 1% probability levels, respectively ns: Not- significant
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Table 4- Mean comparison of simple effects on the studied traits

Chlo.  SL TGW GY B.Y H.I

(cm) (ar) (Kg.ha't) (Kg.ha'") (%)

Jbo Yearl 322 27.9° 2550 35422 6588.69  555°

Year2  30.2° 26.3 24.1° 3394.98 6292.9°  54.46°

aris 0 zoaw N1 24.1P 24° 20.7° 2630.5° 48287°  54.4®
N2 32.12 27b 25.28 3576.3 6384.8® 574

N3 33.9° 270 26.1° 3757.3 6290.3°  60.96°

N4 34.9° 29.3 26.3 4013.92 7009.1% 5958

N5 305 28.3% 2592 3364.22 7690.88  455°

b sl gl S1 23.6° 25P 21.7° 2602.7° 533420  49.9

b S S2 31.3 25.9 25.42 3462.3° 6186.7>  57.5%
S3 385 29.32 26.6° 43952 6953.6°  64.3

sS4 31.1° 28.2% 25.3 3413.7 728850  50.3
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Data with different letters in the same column are significantly with Duncan’s multiple range at 0.05 level.
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Figure 5- Interaction of nitrogen x seaweed fertilizer on the studied treatments

Nitrogen Foliar P.H. No. S. No.F.G. No.UF.G. P.UFG.

Fertilizers Application (cm)

Level of Seaweed

N1 s1 98.17% 14.01° 77.7° 8.9% 10.6
N1 S2 100.3 15.2 85.4% 6.3 6.8
N1 S3 112.4 19.17 99.8% 5.5 5.3°"
N1 S4 114.071 14,011 91.6f 9.07% 9.1
N2 S1 119.3" 16.7" 82.8% 8.6 9.5
N2 S2 122.3%" 19.3f 110.5% 6.3 5.5¢
N2 S3 131.5¢ 24,31 117.2% 5.9¢9 4.9
N2 S4 135.3% 17.2% 105.4% 6.7¢f 6.1
N3 s1 118.2"i 19.5' 109.5% 6.8¢% 7.3°
N3 S2 130.9% 24.6% 111.4% 6.3°9 5.1%f
N3 S3 142 21.4° 129.3% 48" 3.5
N3 S4 147 4% 16.9%" 124.6%° 47" 3.55f
N4 s1 120.59" 22.3¢ 86.98 42 3.7
N4 S2 137.5% 25,44 116.5° 47" 3.97¢
N4 S3 144.9% 28.9° 132.42 49" 3.7
N4 S4 148.8° 25,8 127.8% 5.1¢ 3.9¢
N5 s1 126.210 18.1% 89.8°f 9.9 10.12°
N5 S2 139.4% 18.3% 111.2% 7.64% 6.4
N5 S3 149.9° 26.1° 113.4° 6.1°9 5.4¢¢
N5 S4 144.3% 24.1° 107.9% 8.4%f 6.9
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Data with different letters in the same column are significantly with Duncan’s multiple range at 0.05 level.
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