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This study aimed to evaluate the effect of irrigation method, water
consumption and nitrogen fertilizer amounts on rice growth and water
productivity in the 1403 crop year at the Ilam University Research Farm.
The experiment was conducted in split plots in a randomized complete block
design with three replications. The treatments included two irrigation
methods ( tape drip irrigation whith and without plastic mulch), three levels
of water supply (80, 100 and 120 percent of plant water requirement) and
three levels of nitrogen fertilizer (50, 75 and 100 percent of fertilizer
requirement). The results of statistical analysis showed that the main effects
of irrigation method, water supply level and nitrogen fertilizer were
significant on most of the studied traits. The use of mulch in the drip
irrigation type system increased plant growth, yield components and water
productivity by improving soil moisture conditions. The highest number of
grains per spike and 1000-grain weight were obtained in the drip irrigation
treatment with mulch, providing 120% of the water requirement and using
100% of nitrogen; while the highest harvest and water productivity index
were observed in the drip irrigation treatment with mulch, providing 100%
of the water requirement and using 100% of nitrogen. The reduction in the
level of water and nitrogen supply also caused a decrease in growth traits,
yield components, and water use efficiency. Based on the results, drip
irrigation with mulch and full nitrogen use, especially at the level of
providing 100% of the plant's water requirement, can be suggested as an
effective strategy for improving yield, increasing water productivity, and
sustainability of rice production in semi-arid conditions.
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Figure 1. Geographic location of the study area
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Table 1. Some physical and chemical properties of soil at the experimental site

Soil Soil Bulk Auvailable Auvailable Total Electrical Field Permanent
depth texture density potassium phosphorus nitrogen conductivity capacity wilting point
(cm) (cm) (g/cm?) (ppm) (ppm) (%) (dS/m) (%) (%)
0-60 Clay loam 141 319.3 3.8 0.14 131 275 14.1
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Table 2. Volume of irrigation water applied in different treatments (m3-ha™")

Irrigation Treatment

Treatment Drip Drip +mulch
1120 11000 8880
1100 9250 7400

1080 7400 5920
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Table 3. Results of analysis of variance of evaluated traits

Number Number

Source of Thousand Crop Plant : : : Water Harvest

changes df grain weight yield height Ogepra’;gis pgfr ?);arlnincsle Biomass productivity index
Block (R) 2 31.98** 25304.667 ns 11.79 ns 1.55ns 253 ns 55443.50 ns 0.012 ns 0.0029*
Irrigation method (A) 1 329.55** 3722512.667** 620.16** 68.90** 4854** 13193756.74** 0.826** 0.1300*
RxA 2 0.69 ns 202066.889** 60.38 ns 0.51ns 245 ns 95766.24 ns 0.010 ns 0.0018 ns
Irrigation level (B) 2 37.42%* 2274203.722** 42257 12.05** 6240%* 12993924.22** 0.148** 0.0224**
AxB 2 54.50%* 21665.056 ns 32.16 ns 5.35% 18.2ns 3268181.41 ns 0.100** 0.0050*
RxB(A) 8 0.158 ns 77306.500%* 46.62 ns 1.37ns 166 ns 1027757.81 ns 0.008 ns 0.0031 ns
Fertilizer level (C) 2 94.15%* 303647.722* 343.90** 12.16** 2776** 11906068.67** 0.085** 0.0052**
AxC 2 6.83** 270646.056** 10.16 ns 1.90 ns 21.12ns 3718034.96* 0.1522** 0.0015**
BxC 4 7.18** 216846.861** 35.46 ns 1.05ns 173 ns 832644.31 ns 0.028** 0.0025*
AxBx C 4 6.64** 142267.028** 37.33ns 0.35ns 466* 808304.21 ns 0.074** 0.0054*
Error 24 0.298 28355.29 27.33 1.37 9152 672737.3 0.0059 0.002
%CV 2.30 6.23 5.54 22.65 10.99 11.70 17.34 14.17

ns, **, *: non-significant and significant at 1% and 5% probability level, respectively.
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Figure 7. Mean comparison of the interaction effect of irrigation methods and irrigation percentage on the number of panicles per
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Figure 8. Mean comparison of the simple effect of nitrogen fertilizer levels on the number of panicles per plant in rice
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Figure 9. Mean comparison of the three-way interaction effect of the studied treatments on the number of grains per panicle in rice
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Figure 10. Mean comparison of the three-way interaction effect of the studied treatments on 1000-grain weight in rice
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Figure 11. Mean comparison of the three-way interaction effect of the studied treatments on grain yield in rice
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Figure 12. Mean comparison of the interaction effect of irrigation methods and fertilization on rice biomass weight
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Figure 14. Mean comparison of the three-way interaction effect of the studied treatments on harvest index in rice
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Figure 15. Mean comparison of the three-way interaction effect of the studied treatments on water use efficiency in rice
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1. Plastic film mulching
2. Low-density polyethylene (LDPE )
3. Time-Domain Reflectometer (TDR)
4. Drip Irrigation under Plastic Mulch (DIPM)
5. Ground Cover Rice Production System (GCRPS)
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