IA-10T o/ VYRR las /YA 0yl /YY) s/ (i} g (55 lsl (slo0 s pmotide s
AERI

Sou S b 2 9 il (5l 9 i )95 W2 Sl & 51 30 W) S 2 3
) 9 5T Sl 4o T (5590

26 S Hlo dmus 9t UL devwse ((Gole W1 e T SIS ddlous (Ollse e

(Ol Qb (b @lie 5 (65,5L8S (hjgmel 5 SLieing 55 50 (55 ,9ltS (moiige 5 (=B Dleid (s jlsbiwl -
Olnl Slsal «s5,5liS @y g Ghigel elinios lojle

Olejlw cliwod Sl (b mlie 5 (550t Sl 55 50 )i 5 Jlas atd 5 Il lindod (isn jlsbwl =Y
Olnl Glsal (55,5l sy 5 (hjgel clisi

Olnl iy (55,9LaS g 5 (el wlindos (lojle 588 iy Dliriod dusbo (ohghy Jboliwl ¥

Ol lsal (GBS 1) e Siod o g 2S998 lalllas 0 -F

Olnl Glsal liwser il G g o Glajle (L8505 5 55kl (g lagds, iy 9 axmg 8o Wlid)lS -0

YWAAMNY/R o pds 2u,B AYANANY wedlyo &6

S &1 O panass ol 2 @ ol 5l o3kl Cowl o OIS I (S pliwjod il gia )3 Slaj adgs
SR a2y 3,90 ailile )3 Cawlio (gt lgisd Wlgi 0 g CuiS (gl o) (S 25l w138 ST bl (gL
g dole 93 b (oLl Jol5 (sSols )b LB )3 00l 3,5, )T O jgods (g Bad (ul 4 U sl 3585
395 4 S_9W g (l0) 059,02 Jolis jSuied a3 b (gLl 493 il ] GBS 58 1 pro Cutivor 9 CullS 3 1,55
GBS 53 (55900 &1 pglie gy (WMol (Y 9 08,4 9 48,5 S5 )3 ol Jole plgiear (12) gl 3 59, 93 9 (12) Ol
959 Ol 3 joy St ST 4 859, (Gykl 493 51 O a2l i A1 L o1 (UiS Baiod s il 0315 13 (o )3
b o ds G 12 33 9 3,13 (il 381 (Gig) 11 4 JUSB 12 0,59k YYEA ATV Ee gl U lojl 5,8as a0 ybo 53 39,
93 32 52 &5 21> i B o 2 gl (ESP) S16 Jols il mauw o yd (sialy )3 dguiis0 9,419 iy wuo p3 e 81
Joay dlinse (2l o oo (B youd Capmidg 55 LS 9 35 c03 158 (1391 (sorw Cumidy 43 4830 S dliglo (5l w23,
d2 y> dig o ol o SI& Judg s 5 2ol Eg3 Sl o5 ol (o jpj (owiSB) 929 9 by Juad sl pus )3 (5L
b addy)y dawgl Bos ) U SB Jedgp Candy «SB (daw sl 4 5590 ped g 4c)ie o313 (Suld Jdda
Yoo SB eludl olas (g o ()l 13 A pglre g 0 SUDF ot Comdg 4 ESP 0 o > VY il

ROWE DL TR WS

Sl slo ity

S 1 polie (sla Y ¢ iSa; Wlobw (SB il «oglie (5,5l

oo 6l ell sl Sal, 5l G et al., 2017) FPRTH
Ol ol 05 wS 4 a > Lo og),0la8 ol plse o8l aBly ) e e S JLSs
ol plla slonl e wlaoly 5 50 sloac]  san slaJluw o JluSes i ol 4y dilise

dawg Jog—ol bl oy OT& 5 > J S5 cupas  (Abbasi et al., 2016; Naseri a_s aalys 55 sols

http:// doi.10.22092/idser.2020.128547.1412 Email: abdolali.gilani@yahoo.com e 55,155 "
¥4



W10 o/ 1TAQ las /YA 0,lens 7Y s/ (S g (6l (SWoo s oaies Coligios

g oS gylol slaasl b an Ol aass e
Ct S L ol o )00 5 50 i slacaio

Js—amme 0 dgi (glm el jo-bd 0lys oo cnlio
Dol oolazl

(FUN | AR TR

L s 55kl 45w o (Lt a5 (555 5

L C"l_"’

sl ole) (6,50 a8 el pd LSl (590
Ll g 09,5 51,8 1 0550 (LalS (ol ailis]
(Kenneth & ool ails cwlin slaby iSa)
Al i ola; jl eolai_ul Neeitje, 2002)
g o,lo ol 3 a iy ddlaie 0 Sod (Do So s
S8 WSl cilis (ool (2S5 45 ol Sin
b 2 gl T 00,5 @l Sl e5ian
S Ko Slile o, ll i i 53 99 ol
Pl §55 9 P L g 0SS e i ) &L
S 5l idu LS ol b aasl e ial38l o] cdale
5o aids (R (ios 5985 alls o dlga 5o
Oley CeiidS Sl ey 395 e 7yl5 oS Al Al
J— Jolwd Casas, S5 50 s gm0 oern
ol cclale Kol cdl> , K0 oyleas b oS (o
5 okl 2l sye e an cbale ol aS 05 e
ol oot LS bl Sy ool 1S
My ble glls Sl jgban GoceS (o))
Ay, Al 5 iy & o e Bl L
lbs s ol L (Kenneth & Neeitje, 2002) el
ol 5 A el S ol S T S
Bilaie yy) dn il 348 ol S e 3ok Ady,
55 35l Sd Jobws I g S e |y 4t

() abyl)

IWC;,, = R*Cy ")

VFo

38 sl Glojo 50 (e (lalal 5 jlaly
3 ol solatdl ()l an azg g (590 0 50— YU
T SSTIONS NIV N P R
e ald 0 VL 5 B jlaie s sl sola il
S pde Sl Loyl ades sl ol 5o
sl jlo)lags saliul )0 j5u8 Ol mloe Lo
Sl o (Piri,  2011) cuulacl

.=

25
oimgan bz sl isu jl oley adss b o>
o=l s el g IS i 3l S w6 snS
xSy 3 )lhs Jlgr S0 ge—erme jo (Ll

29

el o )l g S g 6yl sleas
Lgl.bd_‘>‘9 Sl JLM.» 30 < -<A)_’;_,° .5)1 “l“,\ 99 Sgd>
OB ads 5l ool (B9 &)l 9 St Aags
oS iblie 5| o ok ddge ol ola Lol

glacaco a , ol Jls jo g ailsl ol o ol

Do P glsaz b il has goa
Loazds> ol ol 3lre L (55 ddlaie )3 slsal
Gla o) A g Ly g Al Sl 09 >g 4l 535 )0
ool oloul Glay ado Ly g Sind ctS 5
S0y el Jlo 0 5585 slear S5 colw
Og—adio YO+ dgu > a5 el LS )15 2 Y0 4
ol 69l 03l L 045 j0 |, Gla) ceaSe e
ool S 5l 3959 Jome) Ladzedg (slal o
e e e Sin U i (e (45md9> 4
e e et VY 3gam an Ll o oS el
4 39)9 plLS og—addan ola) ol ) e
ool (Sos (5595 (n eS Shilo 45 Laan So>
olels eiS gl Gl e 5 Sl wie iyl Sl
L5 0,5 solaiusl oluil (o9 Lo (5595 4 polie
Slo) o> g Byas a Oloo (i



e Ol g g Sl €150 o S 25

Sl @Y oy Jomamme ol sl s et
20909 ad S b o cwlie ST L 55l
iz 5008, 5 oolawl Gl 5l e slaig, Lol
S i 60 Gl L Sla Sl esliial ol
Sem algs LSl Jsmame bai> L plys asbiwl u>
(Kenneth & Neeitje, 2002)
5 p8)l sl 55)sl—25 Sl jleslan
g Seplial (2lS @ )b 4 pglde Lo
2 eg—atay pliwiss ol sl aS sl aelyey
S ls YL (T 5l 4 bl gz g S e
4 L JLasl > e 5l an @iy oLS ol coally
> o 5l o) 8,90 .l O 0iols o Jool (pus;
el 59, AN Y e Logos casils o, il 0 s L
Do 5l 59y VoY ) 095 sladyjly jo 4l as
Cbloy by i aiS sla g, b oe (R0l 0,
L 2l el 6l )bl sleals 5l of dnge
Bble o pgata e dilol, a4y
Sl s v g s SiS A e g Sl
Ban ;S pgzadyo sla by, ol dlex gl
ol (699,5 alS cel 0gals sl o a5 ol O
(Sumana sg—i o, Jad 10 g6 ceiS slp gLl
(Gilani & YL _oly D5 et al, 2019)
ol oglate slae—j, o—w),» Lo Absalan, 2013)
2 T St dm oo pLB )] 3 (Slos)) 9
SFolazs Jolb (hals ofjan aysS o pliwjo>
99 5 Ol 50 59, S slacgls a0, ;0 03,
Gr—igren Bl el ST o, Sles (gl 58 59,
9 oIV polio L gl 50 595 99 9 039, 12 slae=),
S ye y—r 05 g—LS /-0
(Hayat & Lsls g olos asla sl |, of 5,90 0

Cr S g 2

9O e SiS) Sl s, 4w Ly Datta, 2018)

4u9_|a]n I’J >0 )O rO 5S u_Lm} M

QD

Fy

ol o as
Cbale =Gy (o o) a8L 3445 ST =IW
= CR ¢(—=d 50 p 5 hoe) 4l 3585 O o S
20 S ) 4Bl g8 O oo o Sai e bile
S (S s s AL 3985 <R 5 1)
e Jodoe S e ile s ool b
e 2 oo (S0 S Solamg i e S (e

SR GOSN I NN S DI DU JRIWAY
(el ¥ A.L:..»‘)).g‘).ggmlm’ S 5l s 9l

1mg /1it=640*1 dS/m EC<5dS/m
1mg /lit=840*1 dS/m 5< EC<10 dS/m
1mg /1it=920*1 dS/m EC>10dS/m

M

S o (Se) 5 5yll 5l ddlllas 5 batea
slagbe) ) aiy) 4l ;3 (690 Ol pess (s
e Loyls &g i (el Jad et
) T am S o Of JBab o 18,5
Aoy d ol ol e Jolws adolee le5 s
(Kenneth & Neeitje, o, 5 LoV dlal, &5 0ds
2002)

AS = S|W -SR* (\")

o) yeas

Beii S s (gl 1051 40 45 L LacSes =Shy
W sdeis ol Lalls lacie slacSai= Sp™ S o
30 Sd 8, Ol = AS g ey Ao )
PRSEINE

2 G am pslde pl 8| o> plalST A LS
39 4 Pl (6550 Ay Coad 0y Al ()0
L )bl colinhos bl 1 ol 5 0o
e

5, ol Cenl ¢ S slls ol



W10 o/ 1TAQ las /YA 0,lens 7Y s/ (S g (6l (SWoo s oaies Coligios

eg—asa p 2 o5 lwl Ol ()b Gl 8l L a S
Al cgb g (—ely) byl Csb, (g0l b
YY/EY o YOIVS WIAY s oy oy S0
ol g P< +/+0) Jol—o il Bl o oo
S5 S s ol 3585 e el (S5 0
SalS o3 A8 YA/ Y FYIVY (s ja, SLs
Al e iman S e iy (P< <1+ 0) jlolixe

Syg—e L) ;8 09290 mudw (e 35— 0l
UL"“}L‘” g.,«_a)?u o g QT B ool
Q_" 5o ol o0 S A_J‘)Q ;A_S‘JJ 9 Sl
g_)Lb) )| ool l_’ &_)5[—&-&«0 Lg)l_u] L)"j) ‘Lﬁ—"m
oS 5 S bt sl Sy = St gl
Sae L (500 a4 pylie slapmVs a3l 5o i
A daze ool wl gl Ol 80958l o5l og—ps
5 sl laaSi ;o Ol (555040 ilj3l ) 5-late

Loy g3l
§ StS Sdad &5l 5l (S0 50 Gl
0l |, =1 (L08-20 ac,50) LS55 | o s
Syl 1,8 a e > —jleal bols (6,5eg LS VO yo aS
YV game im0 g S (gl dolejl de e oyl
S WAV Jlw oloipd,9,-8 50 (5,90 4 pylia
(i s Sy Al ds )i (39 spme D
GSo) g (—wlidlge oSl 4 (] &5l oo
e &858 S )l (Sloe o0 iS e
ool wl L 3dod (gl ym comlin Codgo o) S> oS
sloyelly coss 5 b ool 0351 ol 8 laj |
Gt 90 5l =S aigel L S aled g (Sid
Sledbl a8 0l pnd (5o Bl Yo -Fe g oY

\FY

io) S Cpgh, S s gz 5 (5SS
ga oo, Slae o i) (K —wbslS Y- 510 0

uzg)q_;oloowjg_;a;c syl a—Lb

o 5 )l Lo s LSS a5
s JE—lsls

2y ol

Ve w0 ol
& (n Y

& LT,

oyl ol g0,

(Navabian

o

-6 slwdn s Jao 3l eolaiwl Ls Aghajani, 2012)
L ol g lel gl 5,50 5 G g3lmai
u«&l_f Blas a5 0505 Oy Glass an ) 6,98
)9 d—o,y0 V4-Y¥ B e e a— 6)9_...4 a4 ol_:f J_..u)
Soo Ly —adss o (Khaledian et al,, 2014)
oy ey, ol L i bl 8l (o)
M5B g (65,5 Cla) b S adl o 4 S o,
9 35958 (S Sl ey a5 woh s
S o0 i Jloio! maw jo Jgmame Culils
wﬁ_ﬁerwoud_’ l_m)Lo.u r:LN L. (_g)Luiu_?o
RSk 00 g IV s Sl b S San)
as (g 0o 03T (Gloe 350> (laicay 0,55 LS
g VO« 5l S Sl Lo b 5a) 9y 9 @
Glome Sgu> (ly—eay p S LS 5 0,5 Ao Ve
L el ).\_.l_> 5l 2T jebateas ol oo ool
o= s cain g ens SCa gl olag
Slydssle (S (Sdgjune 5 (b sla S
L (Hadi-Ghanavat 2016) L _Son 4

et al.,

A8l s A ol 4o (9,5 g o)) o e



e Ol g g Sl €150 o S 25

oiglejl Joro SB Wgod o bownd 9 (9 jud Claseiio —Y Jou
Table 1- Physical and chemical properties of experimental field
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Table 2- Meteorological information and potential evapotranspiration during rice cultivation
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Table 3-Modified vegetation coefficient and pure

water requirement of rice based on regional climate

in different growth months
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Table 4- Gross volume of water needed for rice growing in different months (m3%hec)
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Fig. 1- Changes in salinity of sugarcane drainage water and Karoon water over time at main crop
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Fig. 2- Salinity changes in different irrigation treatments-depth (0-25 cm)
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Table 5- Classification of saline soils by the American Soil Salinity Laboratory
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Table 6- Average' ESP%'at different depths during growth period
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Extended Abstract

Introduction

In Khuzestan province, waste water release from various sources, especially from agricultural
farms, is a serious problem. The volume of drainage water resulting from irrigation and drainage
networks of the Karun river basin is about two billion cubic meters per year, considering
sugarcane agro-industries and fish farming as the main sources of drainage water. Time-
Averaged salinity of this drainage water, with source of sugarcane agro-industries, is about 6
dS/m which is valuable to irrigate salt-tolerant crops or aquaculture with saline water as part of
the solutions for drainage water management and providing sustainable environment. This can
also affect the amount of water allocated to irrigation networks and sugar cane industries. In this
regard, reusing of agricultural drainage water to produce rice salinity resistant varieties and lines
as a high-yielding strategy in Khuzestan, especially in the central and southern areas with high
water demand, can be very useful.

Methodology

This study was conducted at farm code LO08-20, in Mirza Koochak-Khan Agro-Industry
Company, using split plot in a randomized complete block design with two factors and three
replications. Irrigation interval with saline water daily, one-day and two-day alternations were
main factors and three salinity-tolerant rice lines were sub factors. Subsequent selections from
the International Treasury of rice cultivars, four salinity-tolerant breeding lines, one international
control line and local cultivar were subplots. The amount of water applied to the plots was
measured throughout the growing season and samples for determination of physical and
chemical properties of soil and drainage water before planting until harvesting time for soil
monitoring and soil salt balance analysis were collected. In this study, grain yield, biomass and
harvest index were determined. Finally, water productivity was estimated as yield per cubic
meter of water.

Results and Discussion
Due to the average salinity of irrigation water, 6 dS/m, the volume of water consumed during the
growing season was estimated to be 30,000 mha, based on water requirement calculations.

AT



Reuse of Sugarcane Drainage Water for Rice Cultivation ...

Based on irrigation management, applied volume of water was estimated about 37500 m®ha for
treatment lo, 19500 m®ha for treatment I, and 13200 m3/ha for treatment Is. The average salinity
of soil saturated extract was measured about 4 dS/m before cultivation. Except for the first 15
days, when irrigation was carried out with full irrigation for transplanting stage, the trend of soil
salinity changes was decreasing, during the rest of the growing season until harvesting. Salinity
of soil increased in all three irrigation managements. The rate of salinity changes varied from
50% in the daily irrigation round to 100% in the two-day irrigation round, compared to pre-
cultivation soil salinity. During the crop growth from the transplanting, daily, one-day and two-
day rounds irrigation managements caused enterance of 190, 99 and 66 tonnes of salt in the top
100 cm of soil profile. Increased salinity over growing time for daily, one-day and two-day
round irrigation treatments, were 6, 6.5 and 7.2 dS/m respectively, according to soil salinity, 4
dS/m, before planting. Assuming the porosity of soil equal to 51%, it could be concluded that
7.6, 9 and 11 tonnes of salts stored in the upper 60 cm of soil profile for daily, one-day and two-
day round irrigation management and the rest of the solutes extracted from soil profiles through
underground drainage system. This behavior illustrated the importance of drainage, especially
underground drainage system, in agricultural drainage reclamation and saline operations for soil
conservation. The results showed significant decrease of farm applied water in daily irrigation
water management relative to two-day and three-day intervals. Farm yield increased 6% from 10
with an average of 2139.3 to 2248 kg, I1 and then decreased by 30% in the three-day irrigation
period.

Conclusions

The results showed that the highest and lowest water productivity were found in I, and Io
irrigation  treatments, respectively, with values of 0.128 and 0.057kg/m®. ESP monitoring
showed that at the end of growing season, soil profile was not sodic and remained in saline
condition for two irrigation regimes lo and I;. However, in I, irrigation regime, the soil profile
status approached to the sodic state, with 17% increasing in ESP and 100% increasing in salinity
relative to planting time. The reason for this behavoir was driness of land between two irrigation
events which caused salinity moving upward to soil surface layers, so it could be addressed by
considering the percentage of leaching at the end of the growing season.
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