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ABSTRACT
Fertilizer management is one of the most important managements to improve production and also
minimize its harmful effects on the environment. The aim of this study was to investigate the effect of
optimal and conventional application of nitrogen (N), phosphorus (P) and potassium (K) on the yield of
low (Deylamani and Hashemi) and high (Fajr and Shirodi) yielding rice varieties. The experiment was
conducted as a split plot in a randomized complete block design with three replications at the research
farms of Agricultural Sciences and Natural Resources of the University of Sari in 2019. In the absence of
any of N, K and P fertilizers, the yield of Shiroodi cultivar was 5458, 8399 and 9926 kg ha!, respectively,
and yield of Fajr cultivar was 4894, 7364 and 8903 kg ha'l, respectively. In low-yielding cultivars and in
the absence of any of N, K and P fertilizers, yield in Hashemi cultivar was 2969, 5134 and 4925 kg ha™,
respectively, and yield in Deylamani cultivar was 3028, 5408 and 5384 kg ha’, respectively. Optimal
application of N, P and K fertilizers caused a significant increase in Shiroodi, Fajr, Hashemi Tarom and
local Tarom cultivars (82, 65, 55 and 34% of yield, respectively), compared to the current application of
these three nutrients. The results showed that suboptimal application of nitrogen, phosphorus and
potassium fertilizers is a main limiting factor in rice production, and improving the amount and split
application of these fertilizers simultaneously can increase yield by 59% compared to their current
application in the region.
Keywords: Fertility, nitrogen, phosphorus, potassium, rice.
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The trend of daily changes in climate variables during the study period.
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Table 1. Summary of soil properties of the experimental field

K

5 S Slogas 5l glaods al eskis b

Layer Texture Total N Available P Auvailable K Organic Organic pH EC (dS m?y
depth (cm) (%) (mg kgt (mg kgh) carbon matter (%)
(%)
0-30 Silty Clay 0.152 14 118 2.632 4.538 7.65 2.08
30-60 Silty Clay 0.067 5 101 0.799 1.378 7.60 1
60-90 Silty Clay 0.035 8.8 76 0.487 0.84 7.68 0.92
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Table 2. Some characteristics of rice cultivars used in this research

Rice cultivars Plant height Lodging sensitivity Potential yield (kg Growing duration Grain length
(cm) hat) (days) (mm)
Shirodi 115 Resistant 14000 130 8
Fajr 111 Resistant 13000 130 8
Hashemi Tarom 142 Sensitive 9000 116 7.8
Deylamani Tarom 150 Sensitive 9000 116 7.9
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Table 2. Summary of agricultural operations were performed during the study period

Date Agricultural operations

Remarks

2018-12-31 Primary tillage

2019-04-25 Seeding in the treasury
2019-05-05 Puddling and final land preparation
2019-05-13 Butachlor-Lundax herbicide
2019-05-20 Transplanting

2019-05-24 Basal fertilization, NPK
2019-06-07 First weeding

2019-06-22 Granule application with 10% diazinon
2019-06-22 Second weeding

2019-07-06 Nativo fungicide spraying
2019-07-31 Harvestig

2019-09-01 Harvesting

Moldboard plowing

Seeding manually, with application 5% of the total
nitrogen

Using Rotavator

3.51ha'-150ghat

Manually

Optimal fertilization: Consumption of 15% of total N,
50% of total K and all P. Conventional fertilization:
Consumption of 45% of total N, total consumption of P
and K

Manually

15 kg ha*

Manually

160 g ha*

Hashmi and Deylamani Tarom cultivars

Shirodi and Fajr cultivars
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Table 3. Variance analysis (Mean of squares) of rice yield in response to different fertilization

treatmentes.
Source of variations DF Paddy yield
Replication 2 537863.7 *
Cultivar 3 136638069.6 ***
Error a 6 92034.5
Fertilization 10 22112340.2 ***
Cultivar xFertilization 30 1181455.3 **
Error b 80 70527.9
CV (%) 13.8
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**% ** and *: Significance at 0.001, 0.01 and 0.05 of probability levels, respectively.
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Figure 2. Yield response of different rice cultivars to no application of nitrogen (NO), phosphorus (P0)

and potassium (K0). Bars on the columns represent the LSD to determine the significant difference at the
5% of probability level.
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Figure 3. Yield response of rice cultivars to application of optimum (NoPoKo) and conventional
(NcPcKc) rates of nitrogen, phosphorus and potassium. Bars on the columns represent the LSD to
determine the significant difference at the 5% of probability level.
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Figure 4. Response of rice cultivars yield to the rates of nitrogen, phosphorus and potassium fertilizers in the

conventional and optimal range. C and o indices represent the conventional and optimal application. Bars on the
columns represent the LSD to determine the significant difference at the 5% of probability level.
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