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Table 1- Results of soil analysis

Meqg/l .
N P K oC EC o - Soil
o pH COsH ; Mg Sand  Silt  Clay
Y% ppm ppm % dS/m _ Cl +Ca Na+ % % % Texture
0084 633 22 76 084 62 16 56 29 28 22 288 492 e
Clayey
irlejl (g1l Joe o 4500 i -2 Jyuo
Table 2- Results of water analysis
EC PH Meg/l
dS/m CO;H CI SO Anions Mg> +Ca®® Na® Cations
39 74 24 24 86 35 17 185 355
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Table 3- Time farming operation in two years of research

=y5 s (Farming operation) 2002 2003
;LM.» (Transplantation) June-15 June-9
<l glad (Water cut) Oct. 2 Sep. 18

Oct. 17 Oct. 7

Cuild y (Harvest)
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Table 4- Combined analysis of the impact of flooding height on yield and quality of rice

. 20 . 1 LR N “ 3 | % 3)&1&9 1
Sl et il W ekl e oMYy glod  Jjelgcls T <l 9000
Source of 83! Amylose Gelatinization Gel . Water
variation d.f content temperature consistency G_réll('jn productivity
yie
Year Lo 1 8.13™ 023" 27.6™ 104~ 0.013™
Rep. (Year) (JW),,ss 4 4.9 0.43 115 34 6.9x10
flooding oG, glis) 2 3.7 0.4™ 155.6 = 4.4™ 0.145 ™"
depth
LoX by slis)| . .
“J_ e 2 3.35"™ 0.2 17.6™ 21 6.9x10 5"
Flooding depthx Year
Error s 8 4.6 0.057 38.6 4 5.8x10°
Cultivar 3, 7 45"™ 9.34™ 4163~ 249™ 0.18™
o) X CB gl - " -
Flooding depth * 14 2™ 0.18 473 0.52™ 5.9x10~
Cultivat
Cultivar x Year Jls X 3, 7 2.7™ 041" 5317 4" 6.7x107°"
1, %GBy elisyl X o
Flooding depth x 14 25" 019" 72" 0.35"™ 5.8x10 5"
Cultivar x Year
Error Uas 87 3.2 0.06 13.6 0.48 1.4x10
(CV) lyuis cusp> - 8.4 4 9.3 9.4 1.95

O Iy dxe coMe NS HL pdaws (41 Y dme oMo FF IO ansyy p1d b dxe M
ns: Non significant. *: Significant at the 5 % level of probability **: Significant at the 1 % level of probability

Ty Sl 93, 8o 5 OB W) sbalowd ST ik dumllie -5 Jgu
Table 5- Mean comparison of water flooding depth treatments on yield and quality of rice

)913o| Ol s ¥ e b E el .
T oMY gles Jjplg g Ol ;
ol oo (32,3) (49) (o) o2, =St
{rrlgtatlorl Amylose Gelatiﬁi)zation Gel g:);si;tency (RS2 2 ,55k5) (s 7o ""359&5)
reatmen i
co(r;;)e)nt temperature (°) (mm) Yield (kg/ha) WP (kg/m®)
I, (Check) 21.3a 6.03 a 42a 7650 a 0.44c
I, 211a 5.85b 40 ab 7500 a 0.64b
I3 20.7a 5.79b 38b 6590 a 0.77a
Ty CudsS 9 3,8des o8 P (ke dwlio -6 Jouo
Table 6- Comparison of the mean effect on yield and quality of rice varieties
: R Jj plgb 9 4ils 3,Sdos < sy90 e
iy o8] (30 9) jokol yfze (42,0) i Y5 (glod . 50,5 ~ 3
Ricée,)ceu'lati v)ars Amylose content Gelatinization (% ‘-J_*") » S HS) o 2 SS)
(%) temperature (°) Gel consistency (b2 (o
(mm) Yield (kg/ha) WP (kg/m?)
Geredeh o5 21.3a 6.9a 41.4cd 8.0hc 0.65d
mahali
67-47 19.9ab 5.2e 41.2 cd 7.4d 0.61f
67-97 20.8b 6.8a 309e 7.6cd 0.63¢e
67-72 214a 5.7¢c 42.3 abc 6.0e 0.49¢g
67-113 211ab 5.6 cd 40.3¢c 8.2b 0.67b
Sazandegi 5.l 21.3a 53e 44.8a 8.1bc 0.66 ¢
Hasani ;o 209ab 6.6 b 34.3d 53f 0.43h
Zayandeh s,e.:.; 215a 55d 43.7ab 8.8a 0.72a

rud
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(8) s5be (1998) 355 o3 o3 5 o0 ) g5 L ot

AT500 1l s @0 I ey ey slolas 15 b e ol ol
I3 39500015 o8 ) Cpian b dnwlxe e 420 8550 11650
o 53 391 o 690 00 Mo (325505 (Sl (e 03, 9 0 5V
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Table 7- Monthly water use for different treatments (m*/ha)

Month b I P} I3
May coignd,! 1750 1750 1750
June sbys 4481 3405 2000
July s 4162 2355 1900
August  ls,e 3812 2140 1700
September g, o 3295 2000 1200
(m%ha) SUM ges 17500 11650 8550

Clye gl )l ilites (6l jlowi 3 (B pae Ol w2 9 3,Shes 0l (5590 0 23l -8 Jou

Table 8- Water productivity, yield and water use amounts for water flooding depth treatments

: @ls 5, oo Ol g <l &r905%
ol leod S 45 )5 LS 43 o gio)  (curSo o o o5
Irrigation treatment G N pisks) (WS ¢ 3’“") (ceSo o 5 ,a,3591§)
Yield (kg/ha) Water use (m°/ha) WP (kg/m®)
I, (Check) 7650 17500 0.44
I, 7500 11650 0.64
I3 6590 8550 0.77

(oo yio 2 0,5 9LS) alllae 3,90 o8] Of (5 y90 502 23l =9 g
Table 9- Water productivity amounts for different rice cultivars (kg/m°)

Rice cultivarsgs y o8, Iy I, I3
Geredeh mahali o,5 0.46 0.68 0.83
67-47 0.42 0.63 0.77
67-97 0.43 0.65 0.79
67-72 0.34 0.51 0.61
67-113 0.47 0.70 0.86
Sazandegi Sl 0.46 0.69 0.85
Hasani . 0.30 0.45 0.53
Zayandeh rudsgess; 0.50 0.75 0.91
average ke 0.43 0.64 0.77
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Introduction: Water crisis as a majorlimitation factor for agriculture, like other arid and semiarid regions
exists in Isfahan province which is located in the central part of the Zayandehrud River Basin (ZRB). Rice
appears to be the far-most profitable crop but at the same time it has a major impact on basin scale water
resources, especially affecting downstream farmers. In the study area (ShahidFozveh Research Station), the
water resources for agricultural production face heightened competition from other sectors like industry and
domestic use. This necessitates considering different crops, altered agricultural systems and innovative methods
that can reduce the water requirements for the irrigation of rice. The Alternative Wetting and Drying (AWD)
seems to be an effective method reducing water use for rice crops and possibly save the water for downstream
users. There have been no qualitative evaluations of rice production under deficit irrigation practices in Isfahan
area. This study sought to determine, under study area conditions, the quantities of water irrigation used with
AWD practices, the resulting water productivity (WP) and the effects of alternative irrigation management on
yield, quality indices and rice production performance

Materials and Methods: The ZRB (41,500 km?) is a closed basin with no outlet to the sea. The research was
conducted in the Qahderijan region of Isfahan province, which is located in the central part of the ZRB. The
ShahidFozveh Agricultural Research Station (32°, 36" N, 51°, 36" E) is located at the altitude of 1612 m above
the sea level. In order to |mprove WP and illustration of the impact of various levels of flooding depth on grain
yield and quality indices at rice production, a field experiment (3000 m?) was conducted at ShahidFozveh
Research Station for 2 years arranged in a split plot design with three replications. It will be necessary to use
different scenario of water flooding depth management to achieve the highest irrigation application efficiency
and WP. The treatments included: three levels of irrigation managements l;: permanentflooding under 3.5 cm
water during growth period, l,: permanent flooding under2.2cm water during growth period and l5: 0-1.5cm.
(AWD) were considered as main plots and eight advanced rice cultivars (Geredehmahali, Zayandeh-rud,
Sazandegi , Hasani, 67-97, 67-113, 67-47 and 67-72) as sub plots. The treatments were compared based on grain
yield and quality indices for irrigation management and rice varieties including: amylose content (AC),
Gelatinization temperature (GT) and gel consistency (GC). Production (grain yield), quality indices, the
consumption water, WP and cultivars reactions to different irrigation management were evaluated in different
treatments. The soil of the experimental area, accordlng to USDA Sail Taxonomy 1994 is of FINE CLAYEY.
At the soil depth of 1m, soil salinity (6.2 dS.m™), water salinity (3.9 dS.m™), and soil moisture at saturated
capacity (48 Vol. %) at the field site were measured or experimentally obtained in the Isfahan Soil and Water
Laboratory. The results were subjected to an ANOVA to analyze the effects of the treatments and their
interactions using PROC GLM (SAS 9.1, SAS institute Ltd., USA). Duncan’s multiple range tests at 0.05
probability level was used for paired mean comparison.

Results and Discussion: Results showed that water flooding depth treatments had significant effect on gel
consistency, geletination degree and WP (P<0.01). Significant differences (P<0.01) were noticed in Gelenation
degree, gel consistency, grain yield, WP among the cultivars. Also cultivars have significant effect (P<0.05) on
amylose contents. The highest magnitude of WP was calculated 0.91kg.mfor () followed by Zayandehrud, 67-
113 and Sazandegi with 0.86 and 0.85, respectively. MaX|mum WP obtained from AWD irrigation management
and Zayandehrud rice variety, its amount was 9.1kg.mm™. At this treatment with 33.4 percent reduction of
irrigation water, have resulted only 11.1 percent decreased of paddy grain yield. Results showed that it is not
necessary to maintain the rice field submerged in whole growth period. Considering the importance of water
flooding depth optimization as the main scope in arid and semi-arid lands of Iran, (l3) is recommended.

Conclusion: During the two years of conduction of an experiment in ZRB with clay texture and mild saline
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water with the three (3) irrigation treatments imposed on the rice crop. The highest WP was achieved for (I3)
followed by Zayandehrud, 67-113 and Sazandegi, respectively. It was found that the AWD irrigation
management, despite its lower yield than other irrigation treatments, increased water productivity. Thus, this
treatment is desirable therefore highly recommended for agricultural rice production in arid region.
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