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Article Info ABSTRACT
Avrticle type: Background and Obijectives: Simultaneous improvement of water and
Research Full Paper nitrogen use efficiency in paddy fields is necessary to reduce the

environmental- related issues. Rice, as one of the most important crop,
Article history: provide_s the main food of_ more thz?m_half_ of the world's population.
Received: 02,27 2022 Acco_rdlng t_o the latest available statistics, in the crop year 2017-2018,
Revised: 06.24.2022 the rice cultivated area the country was 622991 ha, which mainly belongd
Accepted: 07.20.2022 to the five provinces of Gilan (35.3%), Mazandaran (34.3%), Khuzestan
(10.9%), Golestan (9.9%) and Fars (3.4%). Among different provinces,
Mazandaran province is the main producer of rice in the country with the
Keywords: production of 1113715 tons of rice. Additionally, rice is the predominant

CERES-RICE model, crop in Mazandaran province.
Irrigation frequency,
Nitrogen use efficiency,
Rice yield,

Water management

Materials and Methods: The required field data of Daylamani rice
cultivar were obtained during two rice growing seasons (2011-2012) from
one ha consolidated paddy field in Sari, Mazandaran province. Data from
2011 were used for calibration and data from 2012 were used for validation
of the CERES-Rice model of DSSAT V4.7.5 software package. By using
the validated model, the effect of different scenarios of water and nitrogen
fertilizer management on water use efficiency (WUE), economic water use
efficiency (EWP), physiological efficiency of nitrogen consumption for
grain production (NUEgQ), harvest index and nitrogen harvest index (NHI)
were evaluated. The calibrated model was then applied to evaluate the
combined effect of three types of irrigation management including
continuous flooding (l,), intermittent irrigation with 5 (I,) and 8 (ls) days
irrigation frequency and six N fertilizer management treatments including
N; (50% at planting (P), 25% at tillering (T) and 25% at clustering (C)),
N, (25% at P, 50% at T and 25% C), N3 (25% at P, 25% C and 50% at T),
N, (fertilization at C), N5 (fertilization at T) and N, (fertilization at P).

Results: The minimum (832 kg/ha) and maximum (3640 kg/ha) grain yield
were obtained in 1;Ng and 13Ns, respectively. The simulations showed that
the effect of fertilization time and type of irrigation were not independent
of each other. I3Ns resulted in maximum HI (0.39), minimum soil
evaporation (173.4 mm), maximum WUE (one kg/m®), maximum EWP
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(12x10" Rials/m®), minimum nitrate losses (52.47 kg/ha), the highest
nitrogen fertilizer uptake (99 kg/ha), maximum NUEg (one) and minimum
nitrogen stress (0.05). Also, the maximum NHI (0.37) belonged to the 1;Ns
treatment.

Conclusion: Based on the results, among the applied managements,
according to the components of crop vyield, harvest index, water
productivity, EWP, NUEg, nitrogen uptake, nitrate leaching and NHI,
8 days irrigation frequency was the best option in terms of irrigation
management. Also, the use of I3Ns treatment as a superior combined-
treatment under both fertilizer and irrigation management in the present
study is recommended in terms of water and N use efficiency in the paddy
fields of the province.
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Figure 1. Location of the study area in country and Mazandaran province.
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Table 1. Soil characteristics of the study field.
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pH Cla il sang  Organic Total I <AL Layer
O/y % % carbon nitrogen Hydraulic g\ eniry  thickness

(%) (%) (%) (%) (%) conductivity 3 (cm)

(Cm hr-l) (gr cm )

8 47.8 45 6.3 147 0.1 7.32 14 0-30

8.1 52.7 43.2 4.2 1.51 0.08 25 1.34 30-60

7.95 49.2 445 6.3 1.47 0.08 6.25 1.34 60-90
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Figure 2. Rice grain yield under irrigation and fertilizer management treatments.
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management treatments.
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Figure 5. Nitrogen uptake and nitrogen leaching at harvest in irrigation and fertilizer management treatments.
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Figure 6. Nitrogen harvest index in different irrigation and fertilizer management treatments.
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Table 3. Physiological use efficiency of nitrogen for grain production (NUEQ) and nitrogen stress in irrigation
and fertilizer management treatments.
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