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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

., 2o . 7 LR N . 13 | % 3)&1&9 1
Ol s oo R ekl ol oMY 5 sl Jj plgd g 0L -~ <l 8390542
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 3.4 6.9x10
flooding oG, glis) 2 3.7 0.4™ 155.6 = 4.4™ 0.145 ™"
depth
LoX by slis)| . .
“J_ A 2 3.35™ 0.2 17.6™ 21 6.9x10 %™
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 %™
Cultivar x Year
Error s 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 gxe coMe NS HL pdaws (1 Y dme ceaMe ¥F IO awsyy p1d b dxe M
ns: Non significant. *: Significant at the 5 % level of probability **: Significant at the 1 % level of probability
Ty oS 9 3,8dos g OBy Eli ) cyjlon 51 (ke dmulic -5 Jgaa
Table 5- Mean comparison of water flooding depth treatments on yield and quality of rice

59kl 13 g e el
el olie Wl ¥y glen U5 el g b

d)l:a,gi ,F%S (32 3) (o) (imsed) Aly J,ﬁo&’ ol 6}9")’%’/
{rrlgtatlorl Amylose Gelatiﬁi)zation Gel g:);si;tency (s ;2 0,55k5) (- o 2 ""359&5)
reatmen i
content temperature (°) (mm) Yield (kg/ha) WP (kg/m®)
(%)
1; (Check) 21.3a 6.03 a 42 a 7650 a 0.44c
I, 211a 5.85b 40 ab 7500 a 0.64b
I3 20.7 a 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

() sl ol (6053) s e Jj plgb 9 4ils 3,Sdos < sy90 e
s old,] o) sgtel Glime (42y3) G i) Slod . 5 0,8 : §
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 52e 41.2 cd 7.4d 0.61f
67-97 20.8b 6.8a 309e 7.6 cd 0.63e
67-72 21.4a 57¢c¢ 42.3 ahc 6.0e 0.49¢
67-113 21.1ab 5.6 cd 40.3¢c 8.2b 0.67b
Sazandegi 5.l 21.3a 53e 44.8a 8.1bc 0.66 ¢
Hasani .o 20.9 ab 6.6b 34.3d 53f 0.43h
Zayandeh s,e.:.; 215a 55d 43.7ab 8.8a 0.72a

rud
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Table 7- Monthly water use for different treatments (m*/ha)

Month b Iy I, I3
May coigus) 1750 1750 1750
June sb s 4481 3405 2000
July s 4162 2355 1900
August s 3812 2140 1700
September g 4. 3295 2000 1200
(m%ha) SUM ges 17500 11650 8550

Clye g5 )l ilites (5l jlowi 3 (B pae Ol oo 9 3,Sas Ol (5590 00 23l -8 Jou

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

: @ls 5, Brao Ol g <l &r905%
Gl Jlos S 45 )5 LSy o sio)  (cunSo o o o5
Irrigation treatment G N ps) (e 3’“’) (o 0 2 Pf"l*;)
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

(o o 2 0,5 9S) alllao 3,90 o8 ) Of (5 p90 502 523l =9 g
Table 9- Water productivity amounts for different rice cultivars (kg/m®)

Rice cultivarsgs . o3 Iy I, I3
Geredeh mahali s,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  5.;Ls 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

9 L) sles )33y Slee Sl g ail 3929 Ll
Lo 1D L osh LB, L g olex dliw joobs b ol
ol Gty 1o QB8 o ) Cons O Bpae 3 Sgradyo
i s a5 v S5 8) 5 5 oS e (14)
9 ot )l o 53 Ol i) sz 4 36 @ b
elis)l (19) (L5555 sallw 5 alai o cgliS’ S o3l gl

Al deogs BB 1) Cglize LB ye

By Olisios oK) > ingh (b (14) o) Ken o Golew

cilize lajlag aslllae 4 Cuoxi g o)l 05 93 59y 2 9 ol
a5l eyl o8, (glys oS Wby L g asby GB e copae
9 4Ll gy (6l ixe gldy Layle e Jguao 3 Slas
Lo 23 L oulis 5 Ol Lol e o 5,Shes Sl
A D939 w3 OB ye Jlod dr Cannd O Cyme ) Sgnddyo
S mme gl Jaae 3 Slas ol Cuand 08, 0 (Jg  Canl


www.SID.ir

1395 widusl = oyt B oylois 30 ul> (S g T a8 1754

bl o 358 cdlas 3o dont ol sl 0030,55 ) ise
Ao )D g p A.A».Qa..{ DKMJLO)T ulM’LM’)lg )Ja; (ﬁM.Cl wlwl).:
=25) AC bl (e ogllas atols () ;98 g liios
-60) GC «J; plgd 5 w5 4 (4-5) GT s sV slos (20
5 ) ol § B om SOl gl (sl bl e (40
sokeol Glie s sla 3 G5 (I3 L ptalesl nl 53 4t e
9 0lLS Wby 090 i SV ob Clay Cpicmen ol 4l il
I3 sl 3 s Y5 (slod cBlio oy ile 015 e il j3l Liegs
oLS sl (6,Lol o e g, oyl pd &S L sl oy JBlas 4
sodes ol 4l el edli pl g ol (S0 by 5045
plsd 9 Ol g a1V slod bl e Sl aw o S
Oly o a ol lad S5 518 568 gllao dtely j0 I3 jlews o 5
2909 1 eSS Sl @ @ Jgame 0 Ol W Ul (S0l
=006 cpm ol 0 b8 M3 9 e silwoslsl (b > asyie 4
ol gios 55 (3) ccwl oad 3)liS Ol p)SekS  p,8 0/25
ol Serabio 5 okl Vb Kim b iloj] e S 38
O pYL LY jl Sis bl o oy s ool dilais
S 93, Slas Slao gy Blioe GBLe cal 20 Sl syg0 e
Slayles (1S5lae dslio g uilojly 405 ¢ (Brae O g
loatls g5 2l G b 5 1 aS amo e Lt il

)b gy Iyl plo & G | e (g xS lla, 50

S5 4o
CiS g Canl Ko oS dalllas 350 ddlaie (W3l sdae coline
s Sl ey 5 039 Yo cslal gbls ailaie > g5
L glaej 2 9 45)b (olwl S8 sl S uba s o
gl ay ang Ly ableige Bib plidege slas)lsenl
Pl s oyemip S dege Jolge g SB Ll
50 g del A nlgss 339 4 Bree SIS (SB pdaw > g, 1-3
Sy plosl g 0)95 il )3 50 slacile (385 J S @90
sdalio olord ojlus jldn (550 e 4gSomn 2)Y (o)
Sl MG g ey BB Ol codgasme 4 v gi b salyso
Pl Bos bain) ogls CByE o (s )lol Slibos 5w 4ol
ol 5o U sg aalgs lio a5 (1) jre ol 0-1/5 ss
) ¥ game 5 dibie ylof 4l (Jpame 55 g cutS (oSl
1oy 8313 5Ll Ol (syg0,00 pa3LE Jlos ol 3 28 ealais
13/8 Laiss 5y Slos cdl a5 Js )3 canl 0sd wals oy I yudio
55 42 Cons 39,0105 08y O (659000 paLE sl 0392 Lo >
8/7 4103 9/1 Csp aly gl dy slajlos covi g (oxa 03,5

e LS agh S L pols s s (oren
slaygs 51 ats Jine e (10) sty ) g liios
Lo 1 o) JalS Slysten asb 5 Shes p (oylol calise
bl ol Sonady o ¥35 L 55 (6) S bl jd o plosl
ly ols Siolesl 13 3YL 5 Sloe cdl. ol 03¢ %5 Lt 5 Slos
» e Sl sled) ldnol adhio pud lo)S b lyi o
al> yo 5 (o y o0 31,5 5o 433340 & b Jlo 5| dm > lianls
I3 jlos 3 3,Slos Jials cuils basye Jyaxe i) g W
Loyd yialisl g adigs jd ab slaw caondy dlaad polie yials’
67-113 5 39,00]5 L) amd o (L sy a8l 0 Sy
oS )bl ol aie 4 a0 Lamslanals |y by 5 Slos o 5V
i L oo 4 cllas’ opl codgs 4 AS/M g0 (g9 gyl
Leash i (g tibioe 5)9b 4 Cond pB)) el g0y oo
P8yl o edli cpleslas. col adly ials’ QB ye elas)l il
o) 93 ol 3 a0 Ul L 30 (s 4 29,005 9 03,8
By 0 0dd cay i b sie a4 Job cud oS aib Sl
§ A ol 5 i P 51 sl e 03,5 it 39,00
o Bl Sy Pl iz & o Gas 4l A5 (yed g W
35,55 b s o 0 o ol 4 Syge 3 855 S (sl
P fS—de nl wb oo G (S 9 48,5 g0 (93 4 2l
Lo bzl (clijg, 4 Ly el ol (S8 das g SiS gbolio
il ol i 5 e Ll ol Al jo b 1005 555 Gl
Sglds 33,5 o saaliio 3 jles ;> W31 lje 40 (S'gr oy
cisdae Oyl 4y g e W alisen pB)) 43 sl oyl ol
TW 5 Sy Al yo 3 A Boliae 5 )l () 55Lub 5 5585l
by Ay oy a3 Al o glate slaled L calisee pl8)l o
Sl 3y g okl OF (69 ((Sid 4 Jooos jlas 5l 590405
Jo o 4 5 0351 ipglio 100 pB) alS'ay s (ol ko)
e g b ms e oLy indle B 5 Shae 2l
P odd gy Sojlasl gla mdls olod 13 wyp 350 plB,l 48
ot A sy g0 5k 4y a3l o ()b e a5 (S 6 S
o1 pbl Liolojl ol a8y (S5 Sluoguas 4 bgsye OS]
st 3 IS (12) oyl il 5o Bl S gy ol >
03505 2512 haloil ol 3 @ (e Sl Sl VL s |,
S o g5 oy 3 5 Glalel adlate 391 yip S Wl
ol axdl sl M ol LY 5l ol adlate olSos 5 (sl
o 3055 ol gl L (6) S p3 g (e f (5 S0l
Misine (ialSy g s pigylud Cwlodd ()15 S35
elal 180 5l 5ol slacush, jl By i Ll 5 5,Slee
o Sl bl o pile Gaios ) &S Jlo 53 (13) 005 9,
asly 5,Sles ialS by oo glesl 15 %90 4 SK cogb, a5l


www.SID.ir

1755 s slopsliv 5o, os gy cacly 39 OByd Ui )l o pite Sl gy

10-

11

12

13

14

15-

16-

17-

548 o s o ol blyd )y cuiS gan slacygll Cod w8y ol oisu il gyl 5l (S gl odgy jidi doyd
3 SH5lw 9 67-113 Y ol )bl i i (claylos

&l

Abedi H. 1998. Rice. Agricultural Research, Education and Extension organization. Iranian Scientific Resarch
Council. 77/58, 1-19. (in Persian with English abstract).

Abedi H., and Damadzadeh M. 1997. C-Test experiments, 1994-96. Final research report, Agricultural Research
and Education Organization, Paper No 76. 343pp. (in Persian with English abstract)

Arabzadeh B. 2002. Water and irrigation in rice culture. Rice Research Institute of Iran. 137-140 pp. (in Persian
with English abstract).

Arabzadeh B., and Tavakoli A.R. 2005. Optimal Management of Deficit Irrigation for Rice in Transplanted (TP)
Farming. Journal of Agricultural Sciences and Natural Resources, 12(4): 20-27 (in Persian with English abstract).
Arabzadeh B., and Tavakoli A.R. 2006. Economic analysis of deficit irrigation management for rice in direct dry
seeded farming. Journal of Agricultural Engineering Research, 7(26): 99-110. (in Persian with English abstract).
Herve P. 1997. Guilan, a successful irrigation project in Iran. Irrigation and Drainage Systems, 10: 95-107.
Keshavarz A., and Sadeghzadeh K. 2000. Agricultural water management: Current situation, future perspective and
some strategies for its optimization. P. 377-397. In Proceeding of the 10" Seminar of Iran National Committee on
Irrigation and Drainage, 15-16 Nov. 2000. Iran- Tehran. (in Persian with English abstract).

Li Y.H., and Cui Y.N. 1996. Real time forecasting of irrigation water requirements of  paddy fields.
Agrcultural Water Management, 31: 185-193.

Mc Cauley G.N. 1990. Sprinkler Vs. flood irrigation in traditional rice production regions of southeast texas.
Agronomy Journal, 82: 677-683.

Nahvi M., Yazdani M.R., and Sorush H.R. 2000. Study the effect of interval irrigation on water using in rice, yield
and yield componends. Proceddings of the 10™ seminar of Iranian National Committee on Irrigation and Drainage,
15-16 Nov. 2000. Iran- Tehran. P. 289-296. (in Persian with English abstract).

Pirmoradian N., Kamgar-Haghigh A.A., and Sepaskhah' A.R. 2000a. Estimating application and water use
efficiencies of a rice field in Kooshkak area of Fars Province..P. 27-35. In Proceedings of the 10" seminar of
Iranian National committee on Irrigation and Drainage, 15-16 Nov. 2000. Iran- Tehran. (in Persian with English
abstract).

Pirmoradian N., Kamgar-Haghighi A.A., and Sepaskhah A.R. 2002b. Water requirement and KC value of rice in
Kooshkak area of Fars Province. Journal of Agricultural Sciences and Natural Resources, 6(3):15-21. (in Persian
with English abstract).

Razavipur T., Yazdani M., and Kavosi M. 2000. Effect of water stress and rice different growing stages on grain
yield- binam variety. P. 613-618. In Proceedings of the 6™ soil science congress of Iran. 2000. Iran- Mashhad. (in
Persian with English abstract).

Saadati N., Asadi R., and Nasiri M. 1999. Study of stress at different growth stages on rice cultivars (Tarom and
Nemat) yield and determining of water use. Final research report, Rice Research Institute, Paper No. 78.451, 19-26
pp. (in Persian with English abstract)

Salemi H.R., and Tavakoli A.R. 2007. Improving irrigation water productivity for rice varieties at Esfahan region.
Journal of Agricultural Engineering Research, 8(1): 61-74 (in Persian with English abstract).

Sohrabi T., and Khoshkhahesh Y. 1998. Assessment of irrigation efficiency in Gilan and Foumanat networks.
Journal of Agricultural Sciences and Natural Resources. 4(3): 1-7. (in Persian with English abstract).

Yazdani M.R., Fatollahzadeh F., Sharifi M.M., Padasht F., and Kavosi M. 2000. Comparision of application
sprinkler and submerged irrigation methods for direct sedding and planting rice. P. 51-67. In Proceddings of the
10™ Seminar of Iranian National committee Irrigation and Drainage, 15-16 Nov. 2000. Iran- Tehran. (in Persian
with English abstract).


www.SID.ir

Journal of Water and Soil (39U @slioo g psle) S g O &y it
Vol. 30, No. 6, Jan.-Feb, 2017, p. 1748-1757 i 17481757 . p 1395 widol — cyoq 6 oo 30 ol

Investigation of Flooding Water Depth Management on Yield and Quality
Indices of Rice Production

H.R. Salemi- A.R.Tavakoli*
Received: 03-09-2013
Accepted: 25-09-2016

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 I;: 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 Soil 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 (Is) 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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