Ol S sgle 0,805 oo il

WAA oo oV B0 (olady SIS

SIS CadS 5 ol a3i5 S5 (g jusibisls tallie ;g0
(st 53 S (5 35 (69 ST i puiS 0 Kot g by 2 ko Juxe 3 JT soaiiTEMe! 15T

YVcsl‘é““"" Lo, dome ‘ré‘)‘“;-“..)*i‘ G ‘Y°‘33 ObLS oo ‘*\«5"&’)9“‘ Y58 el
Oleol stano olf2ils (55,5laS 0aSadls ol qutige pole 03,5 (5 15> samtals |
Ol gtaro olSils (55,5LaS 0aSadls LT gmiige psle 09,5 lutils |
Oledal txio olSils «(55,5liS 0aSisls S psle 095 oliwl

onS

gl il dgzre Sisass 5 Sis (Al 0 Lyl slaiee) 0 &5 cul Gler OMSs  (So S 05 seri 5 59
L e Bolas MalS 7,k LB jo iolojl v 8 Lzl cosdusm joi S SO 0 paiS o Sloe p Sase 9 Il glooasS Mol I cw)p Bua b Lol
Celshy oz g 05 lzsn Glrgn Jold leeaiSEdlol bl Al Lulys (o agiel woys g eaiSEMlol eS 5o (35 Sl o
S 5 Shas sl s oaiiS oMol 3,0l8 51 ols Lt gl g ¥ 5 10 Lpial g 99 25,8 S5 45 b aals 5 S w15 L sniiedlol
) ol 0 Shae oy 2l il aals b dslie ;0 395 )l gm g 5l gm «odl pgw slajles o paiS 8 Sloe i (P<e/ 0 1) 39y Jlo ine
Gl S5 sl zsbas e 0y0,F cunlice wals s (VO/FY G COIUMN™Y) (T Jlaie o 208 5 W3la e Sl 4o (VY/1AQ COlUMN™
9y P> g 5 395+ g g e calSEMsl 8 )5 a5 was e L Giesh cnl s IS jeb 4 il dezg (6o S gl
o] Kt ang 5 Kid bl 15 458 Sl 2ol 5 poi o Shos ial3dl (sl comslio
o Sles S5 08l g lrsn (omdar y9h SB i guls Glads

s David) bl s o929 Scidaes g S g j0 Ol lae; 40 a5 ol Sl OMSiw jl (So S 09 (seades 9 (5,90
S sloosiS ol abex 1ol oas ploxl (osd 58 slaSE Pl sl ol slae 30 5 2Kiole;l slaadlas (2002 Dimitrios
Syes 0yl (LS Ll 5 g 058 aile) JT sbeoarSoal 5 (Culi; 5 wodl pow @ dile) ome sbronS ol 4 ol oo
oS 5 e JEe s sole g (2015 )l Sea 3 Akhtar 2015 o ISea 3 Chaganti . 2013, K.a 3 Mahmodabadi )
ROVPRVITS SR JUW. 1 INYUUR. g VRN VUUK. 1 ISPV 291 SN UO e PRl S COX S PR FOUPR SO0 PYURRER] [t I PR U grcowe
Lewly ol 5o 058 o oolaiwl Cosgame b Glo S 5 oLS 0l g S (g puidlols caimasgs 5 b,aiS 555 oSNl (lgie 4 jl>gn l),_>|
led a5 oy 4z cpl a4 U1 00505 () (sesder—5h S SG )0 paiS 0l 9 S gpsdols p ) lean S1(YVP) oKea 5 XU
9 o9 lise ok o0 (g% 0 Geizmed Wb sa Gl 0 Slas g WS (0 a3 oS sl (6 (s BB i Jlade gy ReS
dald 4y Caws &l 8 Sl (e 3> U (5500 g jlem zobaw GBI L S 0 0l swyp GlalS Lyl o Loyl o, Sles g ol g
Lyl 0 paiS 50 698 LA ite BT galS 10 jlgn 0p)l5 Koo (ladlas 4o (2019 5 5 REZELH) il il (lrgw a0
Al- 055 ssalice 0oys ¥ a0 236 o i Sl See Jlogm 5l Cou wb) § Sialex A cwyp doys ¥ g ) w9 b slaslilS
00,5 dga0me Cucly St da ¢ Sis gblin ;0 cosdu— j6h oS canlinl (5508 slo Shg olo Jiulidl 1) o Slae 5 aoo oo 1) Judas (5 55
by, S (b sla Sy dete slp (alple Sl SlS CoS 2l Jpaze (n yiege poiS 098 0 Jyaze S Sles falS g Aty 03
B9 o ookl oaisSFMal o 5 IS alos 5 alire iy o

malihe_foladi@yah00.comM :J s euis 5 Jons! *



Ol S ssle a)f.'.f Cyme S 33 L

AYaA )5.{,@-»3:\’ Ga ‘obﬁj PR )

odlial Sl gy ol ogad Sl S a0 5l 6ol 5 555 ST lajer eslin sl do ol Sl ol @l (a5 & az g L
ol ST iy b bl g 1l (5508 morypd ST ool (gl oosiiS ol b ol yed sy kS b T 5l logan
25,5 ol S Sy capiar 65 Ll s oS 8, Shae py il slooaisS

g 9 dlge

saSiiils S 5o (Ua,eSt iolyD) osdal s yo g saiS Mol HiSl g0 b 1SS aw jo Solas Sals o B s Lol iegh
ol b Lo el )0 1zl 4 VYAS-QY Lo ,o Jlads (o,e TV ¥R 5 5,5 Job OV FF LLdlas claiss b olgaol ixio oSy ojysles
39 09 (SNl (guy) wald g (1)) o y55eSbiwl L3l jygm (1Y) S 0y 15 L casZ Mol odssy (1Y) (5518 055+ g (1Y) Hlzgm
At g a0 Yoo glod 0 i Seilis 5 g5 o0 gz el bsle l Jlargn o 485 a5 o 55 ap0 Y V0 padal b
5 YYIO Jhd 4 GRP slagygiw J51s 10 oui)les oS o1 51 o od 455l 59, T oo 4 g 0ol bglsee S5 L laoaS Mol Tl o
byl b a4 glol [ 5o 50 aygie ol SIS et o 00 g Voo laiul 5 ey g b Sl e il ¥ Ges 40 331 olp paiS o] )
5010 Ges 4w ;0 SM-150 miwcugh, olKiws 5l oolitul b ciS 0,90 Job ;0 S Cugb, ol 5kl ogiol aoys aBlol 4 cublagSs
(Bl 3l e () USKS) wald sy bails S5elen 8 e 5l e LS Wl (S ol e ja 50 gy il Ye-FO 5 V0T
TA oo 4 ol « S (59 e Hokaine a4y .50l (6,505l 03l (39 9 il i g wls g ddigs Job Bl b Juld alS sle il )l
L LocnSilos duglio 9 A/F asd SAS Jl5dle 5 L s bl aujos g Yo Ve aseus EXCEl 5810 5 b b oges gy 0 505 o5l HACH
o iz gla,les PH 5 5558 5 ) Jgoz 50 S (b o Shg 5l solows .u 5 sl sy 0 5)l] Jlis! maw ;0 LSD (551
el 0al ools HLad ¥ oz jo clils 1 e

oS s sascuiS sbagygiw I ol ) S

adllas 0,90 Sl (So3d sl Shy (S ) Jgo

S oske el JS> 8 e o) Sl cdl
RSN @cmy” (ao ,) (ao ,) (ao ,)
V/oF VYO W 5.1 Yo T




Ol S sgle 0,805 oo il

WAA oo oV B0 (olady SIS

S ) i g 2l 2PVl ey il sloJlos 53 S PH 5 (558 il (5o a5 alai ely5 ooyl o0l JSa oSiln ¥ Jgor

B BM ZC SA Ctrl e
ARV} VVYO Y/ Ve /EA YY/AQ EC. (dS m™)
YIvs YIvo I YIYA sINF pH
VAR V/Ve y /¥R V/vo V/¥4 BD (g cm™)
Y4,y Ya/¢ YA/ YA YA/A FC(gg?h
Yo ¥/ Yo/A AR Yo/o PWP (gg?)

sols s CUrl Cals gm : SA (oundS 5 IS b saismdlal cudgiy : ZC (69l 055 + jlzgn: BM ¢ 2o : B

G’L"" u.:Lwl » R P 4§|)‘ Ay J5J> BN ‘a..\j é).i.l.o..c » Lbu—‘ Q..,Sw.:a]: );‘ 9 LS’}’“"—‘ Qo0 g OAMSCyadl ))‘ wb)‘g 4.:).7u @L,.:

DS ey il g gl aojs aS ol lis s (P<0.001) cuils pais S 5 ol o Shee 5 (6 o sire il 00isS Mol 0558 ¢ uilsylg 452

Sl b S el 0 .cd 3 18 oauS ool il cou paiS o Slee slipl den cuilas paiS o Slos 5 sl sine Sl 5 bl Llsd i o]
28l il38l oS o Slae o o ogial mlaw

pasS o Shee o9l g oanS Mol sl jless S @ 3T il 528 gl Y Jgax

Slay o (5 5ks
s ; ; . s e ax Sl
ol i 05 als 039 als i 03 ale Job adg> Jsb ” e
(g column™) (g column™) (@) (cm) (cm) &bl

VEASYY ANYYE vy vy Ve ¥ saS ol
YAYVA™ Verva-™ ooy <Py VY /EAY™ ) PRIV
AOM™ AL-a5™ BIYYA™ W™ o[- AT ¥ o9l w0 X ouiSedlal
55 £IVED AYYA AJ+Y - s Y- byl slas

. - %% NS
Qoye Va0l pe Gl pme s S T a4

3 (V1) o, Ken g Rezaei .ol olas asls o,Slee ioldl cwals 4 o 03l paw 9 095+ )lgum g jloss (¥ JS0) o coline
JB glas (B) 055 (900 9 BM) 555 ol pad 4 g oS )5 45 030,5 odalie la] ol cows golie 4zl 4 (Y+10) o SKen 5 AKhtar
ols plas sals 4 caws ails e 59 > e8 JB ﬂ.,b BM) g5 555 L jlagn oS 5 ol lid aals 4 cous ails 0,Sles )0 4258
(f Jguz)

ool ol las vals 4 o oz g BB ial3El jlegn 0 )5 ioren (P<0.05) sls ;lis cudgsy g sl 4 Cons olS o Slos jlade ;o gy
S olrge 5 lzem 9055 slo,les cils Slgsen (Y2 VA) o) Sen g Neguyen o (Y+19) o, Ken g ReZael jingsh 5l oasl cuws a4 gl b
4 Wdges 0,158 L;aQT Syl Slszeen (YVA) oK o Neguyen a3, sl o] Cewd 4y aze b ol (g ls pme Sglas & bl bl
o j0 ey 4 oS 5,Shas cpginl mhaw (ol b el s 4 cand oS o Slee p uzg BB ST (BM) Gol5 055 5 Jlrgn oS s
2l Sl g



Ol S sgle 0,805 oo il

WAA oo oV B0 (olady SIS

b oasline 110 ogdnl b sals ;o e il Fo/FF o 7Y Laiol b Gl g jlewd ;o yio Slw OV/AL L ol ol S glas )| oy yieS g oy it
0 ooalive 10 sl by salis jo e lo FIOYV 5 700 gl b dla ygms Ly yio il AIBA by il cdigs b oy yiaS 5 oy
ORgd 3l edel Cuss 4y i b nl oS slml el 4y Cond ol S glisy] 5 4k ok o (x g B SRl o3l nse 5 s (F Jsuz)
5o abs> Jeb g ol elas )| cilas aalls 4 cod gz e5 JB ).uL, s a5 W68,S saslin bl ol Slgsen (Y4)A) o Sen 5 Akhtar

D5 p) Dyge 4 it sla oS

DSl e > s> 515 555+ gy > oad Dol o> el

35.00 -
3000 { a ab

2500 | 2° bded 4

20.00 - de e

15.00 - MLF15

10.00 - MLF30

(g colummaits s Slos

5.00

0.00 -
B BM ZC SA Ctrl
[Saiy t}l..al

(o LSD (49031 o 30 0 o 10 o cime iglis saims ylis igliie g o) ails o,Slas 5 ogial g oozl (iiSom 51 puSiles duslie -Y JSio

oaS ol jlos o Slas sl3! ol do o
B BM ZC SA Ctrl
o S s
Y¥/-- bld YYIYE cle y-)g dff YAIVS ab vo/fy f V0
Yo/vo be Y¥/YY ble \#i5A ef YY/\A @ va/-# d/f Y.
als )l 0
YVIsA b YFIYY @ YAI£0 be YV/FA @ YO/YA C 0
Ya/AY b YV/OY a y#/-0 be YA/AY @ Y/YY C Y.
Al Jsb
oV/sa ab £VIAN be FVIVA be av/oy ab f-/fFC s
a-/v- ab fAI87 alc ff/0A cd OY/A- a ff/#v cd Y.
alg> Job
A4 a Al-# ab via- b AIDA @ £10) C 0
AIfs a v/aA ab vivs be AlbY a vIvY be Y.

ol s CrT g gl Gl gmr - SA (oandS 5,15 b ooz Mol cdgs; : ZC (g9l8 095 + jlzg0: BM (1290 : B
N I ORI JRCTE NP P BN EUSI JE GO U JPRIE 0 1 EVRPA | NP PR 3
& 5 A
Solay .y ,8 wals jled b aglis jo ails 5 oS o, Slee jiuli8l cely (Gl pom 0519 4) 0aiiS Mol 0,5 ols lis hwgly opl
08k elizl (555 ISyl 4 28l s Jud BB 0 Shos 4y (26S Ol Bran b o ol iy 020,55 sl ool okans (s (5510 stne
D91 ;) O,yg0 4 alizee sroaiS PNl (o puiS
I g > s 35 095+l > oud Mol Cdg> wals

$
<



Ol S sgle 0,805 oo il

WAA oo oV B0 (olady SIS

Iz «5,58) SB ol 5 (Spd loShs @ olsiee ) o dodo 5 ol plas 03 5l el b alie (5335, Colgh) daoatiSEMal (s 50
3 (el OIS 51 (G 09y (smaoe 9 (5s Al 4 az g b (Y Jgaz) old s S L olge (nl S5 51 Gy (smlyy cadyb g o 0l
0)5A (uébf}w) ‘S)JM 9 (J95+)l>9...4 s)L>9.:.}) ‘_,’Ji Lglhomz}{.ol o).,)lf u‘ysn KNP \&Aﬁﬁ}w 9 S d.laL..o )o ub)b Lngu:.A)

Sl Slriny Siddes g Sis sble oS 2ol 5 5, Slas 3500 0 1y ioles]

&l

Akhtar, S. S., Andersen, M.N., and Liu, F. 2015. Residual effects of biochar on improving growth, physiology and yield of
wheat under salt stress. Agricultural Water Management, 158, 61-68.

Al-Busaidi, A., Yamamoto, T., Inoue, M., Eneji, A. E., Mori, Y. and Irshad, M., 2008. Effects of zeolite on soil nutrients
and growth of barley following irrigation with saline water. Journal of Plant Nutrition, 31(7),1159-1173.

Chaganti, V. N., Crohn, D. M., L and Simunek, J. 2015. Leaching and reclamation of a biochar and compost amended
saline—sodic soil with moderate SAR reclaimed water. Agricultural Water Management, 158, 255-265.

David, R. and Dimitrios.P. 2002. Diffusion and cation exchange during the reclamation of saline structured soils.
Geoderma, 107, 271-279.

Mahmoodabadi, M., Yazdanpanah, N., Rodriguez Sinobas, L and Pazira, E. 2013. Reclamation of calcareous saline sodic
soil with different amendments (I): Redistribution of soluble cations within the soil profile. Agricultural Water
Management, 120, 30-38.

Rezaei, N., Razzaghi, F. and Sepaskhah, A.R. 2019. Different levels of irrigation water salinity and biochar influence of
faba bean yield, water productivity, and ions uptake. Communications in Soil Science and Plant Analysis, 50 (5), 1-16.
Xu, G., Zhang, Y., Sun, J., and Shao, H. 2016. Negative interactive effects between biochar and phosphorus fertilization on

phosphorus availability and plant yield in saline sodic soil. Total Science of Environment, 568, 910-915



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Soil Fertility, Plant Nutrition and Greenhouse Cultivation

The effect of different organic and mineral amendments on wheat growth and yield under salinity stress in a
saline-sodic soil
Fooladi dorhani™, M., Shayannejad?, M., Shariatmadari, H.> Mosaddeghi, M.R. 3
! PhD Student, Department of Water Engineering, College of Agriculture, Isfahan University of Technology, Iran
2 Assoc. Prof., Department of Water Engineering, College of Agriculture, Isfahan University of Technology, Iran
% Professor, Department of Soil Science, College of Agriculture, Isfahan University of Technology, Iran

Abstract

Soil salinization and sodification are global problems occurring in irrigated fields in arid and semi-arid areas. This study
was conducted to investigate the effects of some organic and mineral amendments on wheat yield in a saline-sodic soil. The
experiment was carried out in a completely randomized design with two factors (amendment and leaching fraction) in
greenhouse conditions. The amendments were biochar, biochar+manure, superabsorbent, zeolite modified with CaCl, and
control with considering two levels of leaching fraction of 15 and 30%. The results showed that the effect of the
amendments on the yield components of wheat was significant (P<0.001). The yield increased in super absorbent, biochar
and biochar + manure treatments as compared to control. The highest (33.18 g column™) and the lowest straw yield (15.43 g
column™) were recorded in superabsorbent treatment and control, respectively. The leaching levels were not significantly
different. In general, this study suggested that the use of amendments including biochar, biochar+manure and
superabsorbent is a suitable method for increasing wheat yield and soil improvement in arid and semi-arid regions
Keywords: Saline-sodic soil, Biochar, Superabsorbent, Zeolite, Yield
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