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Introduction

Water scarcity is a major constraint in the development of rice farming in some parts of the
world. In many areas, the volume of water consumed in the field and during the growing season
of rice is usually more than the actual requirement due to traditional flood irrigation. In the
province of Khuzestan, irrigation water requirement is potentially high due to the coincidence of
rice cultivation with the beginning of hot months of the year. In traditional irrigation
management, regular water entry and exit from the basins is commonly used to reduce water
temperature and create a cool environment for plant development. This system causes a lot of
water losses. It seems that a change in the irrigation method of rice fields is necessary. The
application of new technologies, such as pressurized irrigation systems, can be an appropriate
approach to reduce future problems related to increasing water shortages. In this regard, the study
of pressurized irrigation systems has been considered as one of the strategies for reducing water
consumption and increasing water productivity in rice cultivation in the research program. Result
of a research in Pakistan about water use efficiency and economic feasibility of growing rice with
sprinkler irrigation showed that the application of this system increased the yield of rice by 18%,
while the water consumed was 35% less than the traditional irrigation system (McCauley, 1990).

Materials and Methods

This research was carried out to determine the reaction of rice cultivars to water regimes in the
sprinkler irrigation system. This experiment was performed as split plot in RCB design with three
replications for two years (2002-2003) in Shavour research station as a branch of Khuzestan
Agricultural and Natural Resources Research and Education Center. Water regimes were the
main plots in three levels (75%, 100% and 125% of crop water requirement) and rice cultivars
were as subplots (three high-yielding and three local cultivars namely Red Anbouri, Champa-16,
and Champa-6). The cultivation method was drill-seed in which the seeds were buried in holes of
3 or 4 centimeters of depth in plots with 11*11 m2 in size. The irrigation of the farm was carried
out by designing and installing a network of polyethylene pipes and using VYR80 part circle
sprinklers (adjustable to full-circle) with a spray diameter of 22 meters. For each plot, four
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sprinklers were considered on four corners. Water measurement in plots was done by volume
meter. Irrigation was carried out on a daily basis. The combined analysis showed that there was a
significant differnce in yield between a certain year and its reaction with water regime (1%) and
also cultivars (5%) but there were no differences in other cases. The highest grain yield belonged
to the second year with an average of 3164 kg/ha. The grain yield increased from 2572 to 2860
kg/ha as a result of changing the level from 75% to 125%. Among the cultivars, Champa-16
produced the highest grain yield (3035 kg/ha).

Results and Discussion

Combined analysis showed a significant difference between the year and its interaction with
variety at 1% level and rice varieties at 5% level. According to the comparison of the averages,
the highest grain yield with an average of 3164 kg / ha was related to the second year. Among the
irrigation levels of 75% and 125%, grain yield increased to 288 kg/ha after increasing water
consumption in 125% irrigation regime to 9112 m® . Comparison of the means for rice varieties
showed that the highest grain yield was for Champa-16 with an average of 3035 kg/ha. The
interaction between variety and year indicates that all varieties had more yield in the second year,
the highest seed yield being related to Gachsaran-5 and Gachsaran-7, followed by the local
varieties of Red Anbouri and Champa-16.

The volumes of water consumed at the irrigation levels of 125, 100 and 75% of water
requirement in the first year were 18, 14.4 and 11.5 thousand cubic meters per hectare. In the
second year, however, these quantities were 28.9, 22.8 and 17.2. The difference in water
consumption between the two years was related to the differences of evaporation which had been
measured from class A pan placed in the vicinity of the project field so that in the first and
second years, the evaporation from class A pan were 1121 and 1605 mm, respectively, during the
growing season.

Conclusion

Changes in grain yield indicated that, in proportion to the increase in water, the grain yield in
this range of irrigation regime had a linear upward trend. The difference of yield response of
varieties to sprinkler irrigation system was high. Under such sysytems, irrigation of local
varieties is more beneficial than new high yielding varieties. The slope of the increase in yield,
proportional to the increase in water consumption, indicates the greater sensitivity of the farm to
changes in water levels in the sprinkler irrigation system.

Regardless of whether or not rice cultivation in Khuzestan is scientific, it is possible to use a
sprinkler irrigation system without the physiological limitations of the existing varieties.
However, it requires research that involves socio-economic aspects as well. The sprinkler
irrigation system in this research was adapted to the experimental design under irrigation with a
one-day interval. For feasibility studies in farmer's conditions, additional research is necessary
with regard to practical aspects.
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Table 1- Physical and chemical properties of exprimental field soil

Soil soil EC organic  Phosphorus  Potassium cr Na* Ca®* Mg*
depth texture  (dS/m) pH carbon -

(cm) (%) (ppm) (meg/lit)

0-30 Z'I'g 29 77 088 8 254 10 125 14 11

‘gf.g‘ln)T 4w ‘5)19;." uT C)lyas.'a: -V Jou>
Table 2- Irrigation water properties of exprimental field

EC COs* HCOy cr Na® Ca** Mg**
pH
(dS/m) (meg/lit)
12 7.7 0.0 3.9 2.6 4.8 4 4.5
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Table 3- Summary of the compound analysis of yield and grain yield components

oulo3T 30 4ild & Khos 8131 9 5 Khos LS yo 41 1505 4o - J9u

in the experiment

Sources of Degrees  Grain Yield Tillage Panicle Seed Per  Panicle  1000-
Variation of Number Number Panicle Fertility  Grain
Freedom Percenta Weight
ge
Year 1 22185227.7  134690.70 107541.33  15.565 480.068 3.696
8** 4* 3** *
Replication 4 391041.315 21857.676 14213.222  37.935 10.176 1.41
Irrigation 2 748310.704 4570.343  82312.75* 368.444  138.747 7.088*
*
YearxlIrrigation 2 46698.481 5477.120 67513.694  42.704 84.181 6.516*
**
Error (a) 8 1065668.57  16403.745 7540.111 323.769  58.955 0.846
9
Variety 5 692102.098 13385.17* 3656.556 781.306* 475.36* 21.501
* * * * **
YearxVariety 5 1749606.32 25498.881 17755.822 2813.943 837.693 16.802
** ** ** ** ** **
IrrigationxVariet 10 225324.681 3044.476  3366.906 134.667  53.937 0.885
y
YearxIrrigationx 10 286170.681  7383.765* 3311.450 201.548  46.024 0.496
Variety *
Error (b) 60 274101.169 2703.744  2320.193 123.746  40.52 0.447
Variation
Coefficient (%) 19.31 13.64 21.42 13.11 9.34 3.43
SuboiT Jolge 14 bgyye 415 5 Khos 8151 9 5 Ko  pSilbo duslio —£ Jgui>
Table 4- Comparison of means for the yield and grain yield components related to the effect of
the experimental factors
Experiment Grain Tillage Panicle Seed Per  Panicle 1000-Grain
Factor Yield Number Per ~ Number Per  Panicle Fertility Weight (gr)
(kg/ha) m? m? (%)
Year
1st Year 2257.7b 416 a 180 b 85a 66.04 ab 19.31a
2nd Year 3146.1a 363 ab 268 a 84 a 70.26 a 19.68 a
Irrigation
75% Irr. Req. 2572 a 384 a 170 b 8la 65.94 a 19b
100% Irr. Req. 2700 a 391a 244 a 86 a 68.79 a 19.61a
125% Irr. Req. 2860 a 369 a 260 a 87 a 69.71a 19.86 a
Variety
Danial 2601 b 376 b 237 a 84 ab 68.83 ab 20.46 a
Gachsaran 5 2872 ab 378b 220 ab 91a 72.99a 18.94b
Gachsaran 7 2603 b 352 b 199 a 87a 70.89 ab 20.45a
AnbouriGhermez 2548 b 362 b 226 ab 76 ¢C 58.41c 18.94 b
Champa 6 2608 b 431 a 238 a 78 bc 70.42 ab 20.33 a
Champa 16 3035a 387 b 229 ab 92 a 67.36 b 1782 ¢
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Table 5- Comparison of means for the yield and grain yield components related to the interaction of

the year with the factors of experimentation

Experiment Grain Tillage Panicle Seed Panicle 1000-
Factor Yield Number Number Per Fertility  Grain
(kg/ha)  Per m? Per m? Panicle (%) Weight
(gn)
Year Irrigation
75% 2160 ¢ 434 a 153 b 81 ab 62.1b 18.46 ¢
1st Year 100% 2235¢ 421 a 195 b 88a 67.34ab 1931b
125% 2379bc  395a 192 b 87 a 68.69 a 20.15a
75% 2985a-c 335a 188 b 82 ab 69.8a 19.54 ab
2nd Year 100% 3166ab 360a 292 a 85a 70.25a 19.91 ab
125% 3341a 342 a 324 a 87 a 70.27 a 19.58 ab
Variety
Danial 2361d 458 a 150 f 80 cd 68.5 a-c 20.69 ab
Gachsaran 5 2354 d 438 a 166 ef 89 bc 72.43ab  16.96cC
1st Year Gachsaran 7 1791 e 384 b 180 ef 86 b-d 68.67 a-c  20.21 bc
AnbouriGhermez 1724 ¢ 347 bc 168 ef 56 e 43.27d 18.62¢
Champa 6 2478 d 486 a 205e 91 bc 75.33 a 20.97 a
Champa 16 2839b-d 386b 215d 108 a 68.04bc 18.38¢
Danial 2841cd 295c 323a 89 bc 69.16 a-c  20.22 bc
Gachsaran 5 3390 a 318¢c 286 b 93b 7356ab 20.92a
2nd Year Gachsaran 7 3414 a 320 ¢ 229 b-d 88 bc 73.11ab  20.96 ab
AnbouriGhermez 3371ab 378b 274 b 95 b 7356ab 19.26d
Champa 6 2737cd 375b 269 bc 65 e 65.50 ¢ 19.69 cd
Champa 16 3232a-c 389b 228 b-d 77d 66.67bc  17.26 f
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Table 6-water consumption, grain yield and water productivity

Year Irriga_ltion Water Consumption Grain Yield Water Productivity
Regime (m*/ha) (kg/ha) (kg/m®)
75% 11500 2160 0.188

1st 100% 14400 2235 0.155
125% 18000 2379 0.132
75% 17179 2985 0.174

2nd 100% 22760 3166 0.139
125% 28904 3341 0.116

2400 3400

= 13350 y=0.0339x+1761.3 = 3350 y=0_0303x+3_463

= R2=0.9862 = 3300 R2=0.9986

iJ 2300 3250
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8 4as 2 3150

2 2200 a g 3100 b

= £ 3050

w2150 © 3000

2100 2950
10000 15000 20000 10000 15000 20000 25000 30000
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Fig 2- (a) Changes of the grain yield to water consumption in first year, (b) Changes of the grain
yield to water consumption in second year

Oy ST B3 4 415 3 Khoe as™19 w9y :(D) . Sl Jlw 30 (B pan ST 131 4 4ild & Khoe  fisT19 Wiy :(a) -F J<b

£9d Jls se

e e o il bl 3Slee il e e o il b canlize oy s il 5 Slas &l i
Gl Able 3 O polie 13 s 4 dsyie yide Cuwlas b S9) el 3)90 o)kl slaesy 03545 ul > s Wy
Sl Sl ol AL (63920 g

S Tl S 5~ o

O dlagen ¢ Sen 5 Slonj jl Alie Baiwg Shb o] pis 4 Cons a6y 63, Slos 281y cglis
Sl ele GBI ofgn yoold (5,0l Dliios el e slod)y (o)l i ol Sl 3lisl & 50 53 35, 3L
Sleiee )Rl s (6 5L Caglyl (s Jgpama g 2 pB)] 4 Cons

References

1- Blackwell, J., Meyer, W. and Smith, R. C.G., 1985. Growth and yield of rice under sprinkler irrigation
on a free-draining soil. Australian journal of experimental agriculture, 25(3), pp.636-641.

2- Fukai, S. and Inthapan, P. 1988. Growth and yield of rice cultivars under sprinkler irrigation in south-
easternQueensland. 1. Effects of sowing time. Journal of Experimental Agriculture, 28, 237-242.

3- Gilani, A. and Rezaei, M. 2001.Comparison of Sprinkler and Flood Irrigation Application for Rice
Direct Seeding Cultivation in Khuzestan. Agricultural Research,Education and Extension Organization
(AREEO). Final report.(in persian).

4- Goto, Y., Ando, T. & Nakagawa, K., .1974. The influence of sprinkler irrigation on flowering and
fertilization of paddy rice cultivated in upland field. Bulletin of the Tokai Kinki National Agricultural
Experiment Station.



\Al

‘/.V—V‘ﬂup“‘q,\ J\.«:Y a)uf" 093 ‘_;)L::Tu;w-\..g.ﬂjrjl&

5- Guerra, L. C. 1998. Producing more rice with less water from irrigated systems.(vol. 5). IWMI.

6- Kahlown, M. A., Raoof, A., Zubair, M. & Kemper, W. D., 2007. Water use efficiency and economic
feasibility of growing rice and wheat with sprinkler irrigation in the Indus Basin of Pakistan.
Agricultural water management, 87(3), pp.292-298

7- McCauley, G. N., 1990. Sprinkler vs. flood irrigation in traditional rice production regions of southeast
Texas. Agronomy Journal, 82(4), pp.677-683.

8- Rosegrant, M. W., Cai, X. and Cline, S. A., 2002. Water and food to 2025: policy responses to the
threat of scarcity (No. 594-2016-39937).

9- Westcott, M. P. and Vines, K.W., 1986. A Comparison Of Sprinkler And Flood Irrigation For Rice 1.
Agronomy Journal, 78(4), pp.637-640.



	9-808
	10-808

