= A(‘&

= 3
\'OY—\"\‘VU.@\\“Y/\‘ eJM/\‘Vqu-/g/deJLiSJ;y]uiA‘,ﬁgfﬁ JLAJ’*AJLEA glé 8

A——h
https://doi.org/10.22092/jwra.2024.362430.991 o

S S 53 Sas S Ll 2 5 S saiS Pl ol e 5,8
JL’OT"} 4&:& B 6‘4.%}]& QJS &,JT

. ®( .
e o> ) o 5 (G w50 e Ao ¢ LS (S 0
mehri_saeedinia@yaho0.com.o)| x| lle 5 olie ) ol o555l suSitils wol tige o5 £ ol

Ol Sl Slsal ol ez dgt ol w3 dame 5 Ol pale g saSails (2S5 5 okl 05 8 il et S (g il
hooseinmousavi8@gmail.com
sajadr.moghaddam@yah00.com. | .l sUTe 5 ol olasls (65,550 saSails (Al Siss 5 a5 miige 058 lsland

VEOY o515 nde 5 VFeY als =il s

oS>

Elie oy 14 sl Gler el oSy OF 53 Gl aSles 9 Camsl @3ly (paa 0,5 K s 505 5 Ol
0138 3ol 03Ls iz T g 2 B30 by i VF o Tl 53 ygbita ool 423,513 S g pd (65298 st 53 03294 O
23 H3Ua5 JalS Sl b b JoogiSl Oyt Ol ) oKl (Slisioss gol5e 3 ST p 5 dibin 3 (S5 Cusb,
25556 9 olS ST 7w 9780 LA TN oo ol b sl 55 ol OT sl Jgl )9Sl a5 b plomil )l S5 4w
P39 HUSE 3 5 170 Slargm USR535 Gl Ol 4 CuwgseS (009 Jold S5 Cugh, 0aiiSzal slge pgs
Sl 6155 1o b5 6yl s b 43,5 L5 53 aald sles 5 S 53 o5 V/0 (ALS glle S 53 p,S5kS VO
AR )l.e.,s):439.1&lﬁ,l,&jy,ﬁ:ﬂ“‘;:ﬂuolkﬁm;&gdabobuéﬁi:d@w.ai:)fo:w.als,tj
Cawd & yia Y/¥O o ,Sa 55 o5 FF/YY 9 V\YS/VY ol s 5 4 45 133,5 snlice CanwgeaS 5029 355" 5 (521 S
CowgeaS' 5059 355 9 2T 5L LA+ Slass OT 51 7.0 Jlaiml b 53 S 55lom 5290 42 9 55 (590 4 Sl o2 fidis 9 ol
S osbts Ab dloe Solul O caaSasin )3 p,S5kS 0/8 5 15/VR ol i ity 45 390 (LS 3 oF Ylud)
TN e sasles 53 gl .ad &3 OT 090 42 9 U Ko gdgns 9 55 3,Shas Gl l33l w505 Slzgm 9 CangaeS' (099
O i3l b s (sl Hless 4y s 5 3,5hes 53 LVE/B 9 TAY/Y Gialdl) cuils (5 g 5,5kae o T 5L LA
Hos & Camis 5 3 Shos 53 1N 9 LO/Y GhalS) 395 093 glle ol slaslesi >, Shos (f 55 7F+ 9 15+ 4 T
halS i i) Ab 03 5 0 ,Sles GRalS czge T Sl LF e 9 LAY TN v Glasles 53 55 O3z prgw (dald
INIS Gil331) 35 085 1y 8 e 4 el 3 1P o Sless 53 Lol (30ld o &) G 5 5,Shas 53 1Y 5 LV/Y A/
ST I LA 5 CangeaS a9 JUSB 55 o il 3,18 3LTp 5 dibin 55 9 ol 51 (AaLd Hlass &) S 5 3 Shas 53
dog T B pan Yo (97dd o b Oljps wsladgle ©)5 Adgi 03, SV sl (TAPE) o lo bs )l &)g0as

23,5 o

mehri_saeedinia@yah00.c0m :J s sdties 5 Jras! ool ="


https://doi.org/10.22092/jwra.2024.362430.991
mailto:mehri_saeedinia@yahoo.com

e sl gle D33 O (K5 (5500 5 0 Shes 5 olalaS Tl s 53 S 0diS Fol 5l g0 3,8 S1/ VYA

s Sloks LT Osmer LT s glasll
G33LES 53 Ol G pan e (51 (63008 5 s
s Sas gble s ll OF osee SIB
(Y0 (dedarl) 5 on O pmimn SESand
aS Wsls OLES i G s (Y00 V) 0L s 5 Ol lgs
(b oS gl le s olul o (ol Sl Ol e
S S 02 el 035 e Ol JS A3 O
Oljas gy 5 sbateas (VY44) O 5 355 1 51sal 02
slals &3 s ol G e Oleily 5 S a3l s
b 05k Jaul 5 gl s (ol (sl ts s amlie 4
Sla Sy oo 2l LS GL\J Ly Gl s
W el st sl sle a3 (oLl sl
Lol cle & as Of G me o1 55 Sae g
313 ok S s 51 S Ol e (RalS @ 015 e
SN e slaeslg 5 mle 5,8
Sose e S Corge &S ol L (5,5US J gl
S 3 ph e amelan s Sl kS 50S 5 25
Slosle 0531555 2alS Cor o abiars slas S 455
J s 3 Shos O JLisas 45 0l (55,538 slasS s
3t S abols bl pl e il e Al
Jolse 53 Jales Lo 5 OF placd 5 (G5 o S5
LS s s 5 M glas S s aomen s
OLar 5 KI5l bl gl 55,5LiS
Sladle 53 48 Sl s (T slaass 51 S (Y00 F
RICOVAPRES) JUM PR SRWICPS ol sl eslazal L
AL laes s Sl ek 4 Jo5 Ol g (Y414
oS i 53 Ol g S ol (55,5158 Sl
3 Sosle) s el O3Sl [ pam pde Lo
g5 33 56 (TN Ohen 5 b (Y4 0], K
> Shes sl sa) 1) i WBL 5 S S s
b pan Dglite slde s pel oy 3 dail 20 s )3
ol 58l 4 e Sl o VL Slaae a8 sls LA Sl g

)l};}g A Juﬁb?- CAJS ol.:f Db);w.j}d;’la JJW

sl

Sl Ol 55 25 LS o S 51 b
(S30LES Slaise (108 slpe el 3 age HE 4S
e G Olgeas i cpl 5lesyls SE,50 5 s
(YWY L 5 ) 555 0 Jled 4 SOl el
iy SRRl 53 e Jol e o Sege 51 S Dl 2 5eS
ol Gl g e asls O3 WS s o
SIS s My s O Gras s Co e
L.Q)L:J(S 235050 oled s ey ol 53 Oliiee slay 4l )
S303WS Y uame A 5 S g ) S Ol sens
Slaoll B Grb 5l Wls e Ol 558 Ll 5 5o
(Sl s a3 bl e Dlge SEalS 5 e33L0S
Gl 5 ) 55 O Gy LIS 2l Esl
ol Cilsee glacy pde 5 &3 i3S a5 (Y)Y
elil (53l laiasn olel il glaslle Co
NGO r R W

L s OF44) ol en 5 (gabicizs ol
o cas glasgle b s Slas glirl (gandllas Ciua
e e 3ls OLES el sl plil Olghol 3 sk
0SS POV Jpams 5 Slas L by 4o T\ e
oSa g p SAS WVE OT o0 5 S s
JNP A o ssen s Ll e
Copde Cos gl e b Of oo, 5 5 Shes
ailave 53 \WAA e 53 dass ciesw 5 b goll
@tﬁj‘%asu;w‘ sl sl ol @Lu'..u\ﬁl Oeels
LolS 5L dops Ar s s oS 55 Jlesl
338 o do s Glabsle 3 el s b o e
S s g (VP O 5 sl )
Soso 8 5 &S (05 Do padt (A, Ny, » 6)@.%5
2l L bl landlas oliile S s lails &3 O
@l :W@ngd)ﬁﬁ%)\m sl plas
Ao ia okl e sl 53 dls G, 5 e S
Lol s 43 LS 53 S LS +/OFA STV /N0 L
S estizad (lleS 2 edle (VF) OLa 5 2L



Y4/ NEY /E oyled /XY W/ o/ (65u0lES s ol ek 4 s

S ralS Gl Saadl b 5l Ol e &S sl
Sl ke 3y la mell s 5 LT ST o
loss s 5 (YY) 0L 5 0ls 5 S 0,40
Sloskad bl 1 sy Saa b 8 Jled
il D53 O s ol bag eld sy
sbas Ll e o5kl Jlasl 5 e 2y 4 sl s
G L S b 5l i 5 G — el e S G
B s 4 e 53 (1Y) OLISen 5 |pgine o
sy T e IS 5w S (545
b8 Ol 5 Lo ,3 YA Ol s 4 5 Shas Ol oo 315 OLES
Sl ek 3l Rl Ao YV Olee 4 T 6 ans
Lim s e ol slpe S Sl 5 3l s
Sk D3 nse Jodosdes Lzes S oo,
FIREACCNU I O N W W R RCwP Y
sl u"T slad g u] 3L palie 6,10ES
Gl (YA e OLseb) LiL libess S
0y 2 5> Ol Gl palie WIS e Dl s
Sk s 1 O Gilwe 5 5 (OIS Skl 5 Al
JTVS CS\}» 03 3lse pl )3 edde 23 uT Las Al
5,8 o )13 olS sy eslinal 550 5 ol ST Sl s
53 OFAY) 0L 5 Oler (Vo) O 5 o)
A s B i) Ol e ey S o 4 dete
b o Shes izl 55 Sles p OSs 55 p S5S
3 g oy e 15315l LS s it
ﬁéﬂ;@u&l}é\&.ﬂ{)m);vﬁj)ﬁf/\' o ¥l
Ceb b @b oS (S Slie o Sles Ol
(1¥20) 0l 5 ,LBT oz Sl s Of (g,lueS
el O3l g 38 oS B S amt gy b
Jsb s Lo WY Ol « ol \.j 03 e b o
St 3 VT S UK 035 D)3 Jpmame A 053
Sl o mls 4 e b s S O G e (50 e
Oljen oo Aot A oo olin 25008 5 el ol
e lacy gl Lyl i Cod OV e 3 Slas

5 SokelaS slo b (ol (Dol sl ge 3l eslizul il

S s 5 Ve e 4 Sis WBL eSS
Iy o3 siamy 3 Gl YV/F 5 YAQ 18l (s 5
b i s O748) O 5 (g5l e isls OLES
505N o i esp S ol gl s 0
Loss i s ol 03 oSG sl 3 puS RIS S
olis ol =l S Ll Sal Sl s s l8
PH Jloie Jls ime il 33l o ge byl go cl 30,18 5l
5 peely 5 b O35 palie 5 M p S A
SlassS Coae (roman S S bl b oalie
36 el e IS 0 55 S oy o
pyh S gplol s el S oS
am JUslge S 5 e O ol denS| 5l s a8 o5
ol 5 pde Jol pland a5 (S5d Bl
S obd Bl s 03585 4 S e LialS
Lols 3 el Sn (om0 S 55 0
Aed OS5 55 5o Olgen (Y0 A DL 5 051 525)
23 Tl sS ple a ol CongeS oys 53 ol
oo F O 5 |l ) Sl s A6 e 2ty
53 (T10) 0L 5 Ols (Yo el O 5 oSSLT
5 CewgeS Sloeslidl &S s S Ol ek
oS 5 Slas il Bl s )3 Eol 53 S speS 5205
e 353 g ol 15 5 Cushy 3 S Ll 5 55 65 4
Ll 0L b3t el b 53 (YY) (ol 5 Slal b
s s ebeed slass 1 aals esladd
O (D) eSS Glags ;SL 5 e 3eS 059)
ol ollS Ll 5 s 5 g ey s au S
Glocins; o s (AS Ll Hle Sl eslinl
et Ll g e aS Sl Sl Sl 5l s S ocis
S 5 SISl s als G b sl Sl e by i
5 Grar bl o Sals el e glacile
O8I 58 5 (5150) 23,5 s 5 Shas Sl 3
2l ¢lsl AU bl ke (0F48) OLKas 5 ol
s slide o3 olS (S gl Shs F e »
OLES gl sy plnil Olienw 53 iala3l sl 5 4 5ke



w3 sl gle 33 O (K (5500 5 0 Shes 5 ollaS Tl s 53 S 0diS m ol 5l g0 3 5,8 S/ YE

EIIERIE
Losble o adddl Ll b o sl s
5 S E AR33 V0 5 4, YA wikie LUl as Sl
o 51 s WV glisyl 5 Jlod 235 Y8 5 4z, VY
CiS Sl 23 ol Sl a5 L s S el s
oS onl sk fpan s ls [ sble 5 gles Ll 5 s
sl Olesle alsbl b s S Ol (SC-704 13)
Ol J 53 Jprames (pl C2S 5 e (V0 0) (55 5L08
S 50 A e 5l Gas onl 55 el LS YVFY
oy DU 5 S Sy e Jeld &S LS
P los 3 g Ol s i g gmr) 5l g (Ol 5
5 S 5paS a5 (O30S SWI laie 5 5 8 Slos a o
et ol 2 305 (6Ol s A 03l 3L g
Jeolss s csle s V8 o b guly e lad ool
o g s S S oS a5l e B VD
S 508 el s Slades as 50 St gla S5
oy s (So10 pdi sl as e ilis LG 51 oy S

el o3 &S00 Jj.\z)wij-gu@u«su;

Soare Sladhe D pon Hdy b B ) eslinal
(o) T slas S 038 ol b &Bly 55 o
Uy clin s Shos Lot L pland slas S x4
33 S ol glas S 5l U gls Sadl o3
L e S s Ol Cllig e bassS opl 595 5
552 sk il g 5 e il 205 5l
Ol iy Sl 5 Sl e 1 s A o
hoarms b pmes Lpd e oS eslitl g b
okl e Sl o2l 08 Sl ay 5 S (Ul
23 Dgge (e 5 oy A0 VL Olekl) b (gl e
5 b33 S e ol Sl Ol 2alS e oalized
plowil pmalor iond n ol 53 sUlp 2 adlaie 53 Sl o
gl 51U YWY olazs] ioes 5 ol s S
Jlo wbyll) @3 w0 ol ) Olul ol cisS 55
ssbieas G opl 1A ((555laS sl iy VP
GloJas (ool o glable b 5 Shas Oline o
Lo Sl eslinal b ol 5 )l oy e (TAPE) 5
e s ol e Cople g S Mol el

as)50 SB olbomd 9 (K508 Olwogad ) Josa

SB (5yem PWP FC o K% P% N% S il SB Gos
(dsm) (o2?)  (o2ll) (grem?®)  (mgkg?) (mgkg?) (mgkg™) : (cm)
ARVAVN Va/vY \/os Y& 5.y AN Silty loam Y.
4 .
a/aA ARVAS \IAS YY) A RN Silty loam AR
Velo) Y/ A VIAA YaA a5t ofev¥ Silty loam $.-q.

oo Sl g S o0y a0 4 e @i 1 LS 5 LS
DS s ol b b mbaud 5 aSdl (S (o
Cr S bl e FxY colw w0 ialesl gl
ol SuS (55, pilesl glasles Sl J s
ol s a5 s e S en 51 lesl e S
Gas 03 O3 Hdu sy e Bl VO O S s s laandy

Juﬁd\ﬁa,\p\h:j{v5|;jmasﬂdzu@

Fob s od sk s ol e

I R R tH R O I (IR INCIRCR § TR VA 708
30 adlaie S o3S L S gpdol bl
GO 4 edd eols 38 Ol s S asiia adllls
35 54k p g SO) oyl 555 s 53 0 S LS YO Ol
Gudfﬂwwjﬂ)bo]jlwisﬁﬁ(éﬂfy
W.Mo:\:&ﬂ@«éuxﬁ)d}f}:ﬁ:w
Sl 53 48 55 o 5 Slid g SIS e S S VO



YRV /VEY /E oylad /XY W/ o/ (65u0lES s ol ek 4 s

s s eobb sl bl ) S s (Jff\;s
BE] <d>->k.~pl osle Jﬂ)ls Q_}.L» c(I)JJAL.Z )LQ.“J)((\Y“\‘\)
BE] wx.qs&);})lgﬁ (f J_}J@-) A 4.2.9;}]4.:
Sygoh S G eile o3 U Lio Ges 50 dom e
035 5 g 3l i 5 208 planil Sb L B
G 3 MBS 5 S s e Ble Y Ges 4 LS
Pl o 3 Gl adidy SbE L o
oJﬂ)LSA..»ﬁJLiA\LM‘;S&Q.M@))LQJA&))
J)wd\ﬂjwqdzjl{fwls\yd\ﬂoﬁ
g yome ialesT ccile gblue 53 slge opl 5 eslazal

ol AS Slosas Sy S Bl
RESI WU S P PO W B JURN
b bosst bl oG B s G ol
A bl LSS a s il S sS L #b
el ol o Dl Jols Solel Ll Iyl 5551
go12) T 5L doys A 1) T 5L dsys Ve
Jsde) 35 ((4) LT 56 o, ¥ 5 (13) T 5 Aoy
S sl 3 Slas 35 S ke Jol s 5586 (T
VIO Olpm 4 (M) alS lle Juls Cilases > 515
OSan 5 sl5sle st Lelul L) LSy o
S 53 o il Ol 4 (C) G gaS oy ((1TAY

el ol SN S slet bl ) s s 5 V0 Ol 4 (B)
Syl & (A Oluogad ¥ Sy
Na* Mg?* Ca?* DS EC
SAR " (meg/l)  (megl)  (meg/l)  (mgl)  (dSm) N
<V VYA \V/d ¥/5 yay 4 \

2w Gls cuws SAR (R WYY :Na* ‘mmlf O Ca? &L..J] 2 J}J.?oo Jol> Aly JS :TDS «Sy9 EC m'j a0l PH

@W‘ bl,o ul,,p,m -y Jg-\?

Olwo guas >l o3l g9
S 3 o5 VB oozl (e SBolS 5 0)) S gy 035 loadags IS 8 b jl odds oy 5 LS &l EJLO
(CIN) o3l a4 ()5 Comd 03,8 Slaup CulS @ 8 5d 1o 1S )3 5 Ve e & CungraS o
Sis )9 AR B Ui UrgeeR ] Rie mma-) o L)" Sas dmd.)‘.! J}.‘o PRI \&—Y’&wgﬁfua” .
L SemeSiys
S o o i oalal yl5ee
)l 3 ok Yy 55 i b ogso o5y 2lg5 5 edbans oty b ol ls €8 55§ ok (6l 5 .
S 3 5 VB o3litl (lsme -y funS Cygions Lyl 5 ey ¥0+ g s
P Mo pae AL o PH L yg,Ke0 Vo omAe s cl)d o)l b ( Jl,5 Sy pd e8 ps jlosds (sl 5 Al g

S 53 p,5 LS VO okl ljue )5 VAR I YL 5)554]4&5;.;] Ls)‘”u'.f




w3 sl le D33 O (K 5500 5 5 Shes » ollaS Tl s 53 S oS F3ol 5l g0 35,8 S/ VY

—-— I R
LTI MILT2 12TI 14T MTLT] MIETI CIL.TI BIXT2 ST CHTI
METI | |soT BT LRI 173 BILT3 51473 MIET2 | | S0LTL BINTI
| CIrT2 BI4TZ LT3 E11.T2 nT MABTI | [cBm BIiT3 ITI nT4
=y
) ]
MISTE BIZTI CIKT2 514T2 BILTI T CILT3 BI4TI CHTI 12T
CHAT2 BILT2 MI1.T3 [Ch MIZTI I3T3 SRTZ CILT3 BIEXTI MILTI
MizT2 | |orT BIATI 2N SRTI| |514T1 CILT2| [s13T1 ER e MI4TI

Tob K aleile - JSS

tETo coyd olS 8, — s ETc daly ol js &S
Gladshe &3 alS oo Ko s mr o Gm5 — s
Sl o 3 45 gl el 56 Al 51zl 3 45
Lilss ool sble 2 ol (ol sy e 1 e

L Sl (F) 5 (7
Ke mid = Ke midgab) + [ 0.04(Uz2 - 2) — 0.004 (RH min

-45)] () g
Kc end = Kc end (’(ab) + [ 004(“2 - 2) — 0004 (RH min
-45)] () )

s 53 alS oo Jlds 1Ko migan) 45
alyey ol e wi:l?a Uz il Sle > e 5> 550
Ay Sle e 55 e e (VL (6 5 50 LB o
s Zagby Plas o SKle RH min (56 2 2e)
Aoy A B Y (B ys) Ay e al e s &l
Keend )(J;A)M)@L,awfﬁolﬁftw)lwijp h
SLL A e 53 5B dame 3 ALS o b lide (b
A
5L o elidln gla malyly (F) s o
350 AE o b el Gl S Al 0y Ik
FESSTe A ol il sdidly)l s g 3L
(F) 5 () Lalyy 5 ailee olan 5 O la ine bl

el 0 03l Jﬁl«u (O) J}Jo- BE

3ot o gma 5 sba 5Ll 553 (Gl )3
((TAPE) (sl slo kb s3lul sl by ol Ls2)
33 okl Gee et Gl el sds 4 8 K
Cualies b o5l 8 Gus i STA OIS s ol
oslizul Sl YO/F Gas 5 20 VYY a3 ¢ e oo V/0
Sl s addlae 5y5e dshpe Koo Sl ol el
L5 doys 40 (Ba) (gulol Olaily ai oals 13 g
Gl oS ale DUl Aoy =y B S B
2l s S o3l 06 ) a3l eyl O st
O Olgn Mzl 53 35 Ol JolS 5L 51 sboss Lajles
5 S 5 aelee Olal o553 8 53 L5l edd s
Aol Cews a5 (V) adasl 5l oslinal b adaie w0 5,00
ETo=K.(Epan) )

(s O ETo kol pl o &
oy gk bl ol s S ci e, K
5okl o wnaS 5L 350 Ol ale Jeall s
Sl 3l e Olpen Epan 5 s a3 5 L5 50V iSa g
EEIRE-N IS IS EOP R TSRS (R [P I RO
= S b Sl e A3 S e g
A eslial (7) alaly 51 3 olS Gy
ETc=ETo.Kc ™



YEE/VEY /E oylad /XY W/ o/ (5u0lES s ol ey 4 s

Sy 0595 Job 53 3l 5 Sty g dus] cwlinilgn (glaoals —F Jgun

Jsb 2 )l oSbe 5,05 Job 3 Lod SSTas Jolas il
(M 3) 0y o o g g 292 Jgb pled Sl u& 2 8 g (il
) ) 0y - ) ) st s
o (°C) wd, (M s) akeie
(°C) (%)
/0 Y. YY/E YIYA
Sy 8590 Jsb 43 55kl o (560l 9 (AL il ps -0 Jgs>
62 M( 'f: :;&M dbdmlone (2LS g p P dbno (2S5 o po Sy dl 5o
m°ha’

VY i ¥ ol

m Yavs \IY Se

VA I /o Sl

D3 5 sl 039) 53 Shas sl 4 ek JUis!
a3le 035) i g sm o S 5 (Cdls 5l e oL
Cole YA So w0 05l 3 8,8 3 51 e ooy S
or Sl 03 s S eIl (s Ve sles s
Soso s pale O oo Sy ilie slajlag i
21538 alos (7) alasly 3l eslizad L

WP, =Y/I ®)
OSs s pf)lcs) SSSPINET-CEV GRS TR CUPIE
o WP 5 (LS s caSe 2) ookl o 0l
ol o3 el (oS e 53 6 S 5kS) okl OF s
[ia®) sl» s SAS )‘P‘ff' @bl )QJLZT Slr G
rSols dewlie i ealizul EXCEL Nl 51 als e
Slaals o Oga3l 51 eslinal b 35 oy 3550 Slio
REFURERESR

©) a3l bl LAl Ges g o
et 5 Okl 53 AL pds a5 L s S il
A ETe olS w5l ots gl O Olge 035 52k
DAL s A5 088 5 s (Uh) o] Al e
el Oleily Gl oo s il SO
dy = dn/Ea )
Gl O g (bl Gas il S
Sl 5 S w35 O S gl 53
o;L&:MlzjygT,;)b} Ol bl e S 58 5L0 55 40
T o S e 5 1S LS DS 8 s
oLl o3 (Y JS2) ad a8 cele js CaSe e )
Glbl Bl Lot g3 Gl b Jgeases ol ¢ Juad
S8 bkt Sl a e e G Dol e SL DS s
03 Sl Oy s W 8.&3)1 L3S Do S

L e o S35 055 0 S 51 LS 5 485

Sl g =Y S



w3 sl gle 33 OT (K3 5500 5 0, 5es 2 5lleS Tl b 53 S oS ol sl g0 3 5,8 S1/ YES

Glasles blize Jlccpl »oosdle i Jls jxe Aoy
& e 53 38 B sl S SNl sl 5 L]
3540 QT Oljes Cpmoman 0 Jsd). s D3 sae Ao s
Av e e VoS0 T 5L Aoy Ve L (gl eslanl
VY0 o 5L dons Fr e s 080 T 5L Ao s

S e e YOV ST 5L Ao ps ¥o 5 e oo

Cow g s
5 okl ik slajles bl a5 zk
13 QLIS s el 03 S F J s 3 (Dol 3150
GBI oS o >l sl e ol slasles ol
Wy Bl o Shes ( S5ssm 2 S Dlis

. @bl clﬂ-ﬂ 03 Sidse Gosee 5 S Gosee

© 3 Of (559082 9 3,0 51 (S0l B30 5 (5 Wi S lows iU (uillg 4505 -5 Jgoa

Olazyo i be @3l a2y Ol et galoe

Df

S59lem (590 8¢ P 890 Gy g5 5 3,8es Sjgden 3,5es

Ay Ve /oA <Jaryy” FoAY" o5 ¥ &kl
¥/¥Ya” ve/vss” of-ev" o' Wy Mol slge
AN FIHA" YRt ¥¥o" Y/ WY Mol slge g5l
-[-Y¥ AR [oYVF ¥ VA \z s
Y/os v/os olos ¥/.-5 S g i
Coefficient of
variation

Jeel 5 OYAP) (i 5 ol 355 5 S u>
s eodlr paw Gl L oaS s S 5158 (14vF)
SalS Wlg s 0 e &S Wl e mals oS Six
Slos J slalas us 5 bl 4 St glsa Ol
53 (%) OLas 5 ks a3l O3l s gy
Ol 2 3 s ok Jl s 0 8 sy
e Sae &S LS GG dasl o s Slaes
el el QS e SAS Y Ol 4 3
LSJL:JC}J:M)'\ S s )2 5 Sdas Ol 53 (S5l sme
s S
o s B bl sl s b
S 508 35 ol g (1 5l Ao s A0) 5l
Slagd & i TVEO e 5 LT /0Y Sy I ¥VI0O
5o Sae Sl pme JAl58 el g anils El5sl dali
R ST IS RSPV P I I PR TR LIPS
QL‘J('-"‘ O me oS s OLAS Oy sl las S
S S Lon O 5 S S asy SIS 5o 5 LS
OLea 5 hs,) ol QLS 1 5 Shas o g pland
S WS 5 5 (T18) 0Les 5 sl (V4

Mo gize b g do ) gy 9 S Jlois] paw )3 )5 pixe oS 4 NS g i

5o Sk
Olpe SSke alie Jlsged a5 sboles
(das o QLY IS s il slasles 5o 5s Shes
Sl s S 5 s Sl Olge 2alS Esb o i
R Osm LS s Ol Blse 4 bg e
1 Aes A sV bl e s Al 5 O3l
sl 5 o g ¢ ol 3L Ao 3 B g B o 4 o
P N PO O [ S S W PO S
Olsee s pme Gl 3l ol lle 5 obr 5 (s 508 5055
FNYN 5L YUA 0V Ol 4 b e 5 3 Shas
Sl Ol s 3208 (J s S el Jles 4 s
wgda.ﬂétﬁ A AN Ol 0 5 s Shes halS
cla..ﬂ ol o3 s S edalin Wy ek G Aoy A
Bl 5 ol st o 3008 o5 ol 31503 108 (L
Olies & o oy F 5 Shes Olsn s pne (1l sy
oAl el O3l g s 558 TNVYO Y YYD
S Ses Cde it o B a4 AETVY Ol s 5 s Slas
doss A s Ve ol sk )3 O3l g Cins

S e 0 sb e s il Lail sl 4 g L



YEO/VEY /F oyl / YV Wi / o/ (550lES s ol ey 4 ks

A3 5 s e s Shas Gl s e s s
Sty e i i 5> (0F89) 0LlSan 5 355
Asls 13y asse |y Sleal s 3 s Shae Ol
Av leg 53 3 Shae g (i oS 3l 0L s
Lo ols gme cosls anl oS ol s w0 T 5L ds s
5l ol 5l Ao Ve Sls s s S Ol
clam) ks T 5 e 53 L 8 3l s 355
3 83 Shas Do 30 (5L A3 Fr (L]
Col oS gl Sa cils s e 56 gles e
Sled 4 Cpd Lo )3 V/PO Ol 4y 5 3 Shae 2l 581
A Pt RGN o W - VPV VRS S, W P PR PR
gl o S b YL CS 4 o Shes Ol

Al ol T
140 a
% 120 =
E (o}
2 100 =T
o
3, 80
4
2
\3 60
> 40
20
0
1100 180

S 3 gy Dlajpr B rme b 205 3 Shee o i
53 el s 4 gl 355 Ao y3 VO 5 ot 3oeS a5
5 @bl mls s s S Sl A
05 5 adbsle lde o iy oS sl OLi (V) Ol
1) Sl (POl 63l sl oS LS (5Ll e
ol s g (e
Ch.u 05 s e olis v J&.ﬂ Y ))Joobm
IS o (o e s o) L e 2 ol
2 S er Dlis s Rl o se (Ol e
sl ) Tl Aoy F L;)Lﬁfck.w); N RARCIRE
o30S 5 ol esle o 5 f 50 Olomen ((Jas 520
Olsee 4 55 Shae s pme il il sl o 50 45 ol
Ll s S Mol esle 5 Hlad 0 Caed Ao 3 V#/)

jk g dk Kk |

N

160 140

ol sla sles

Bl BM B5C @S OB
Gladgle &3 5 0, Shos il dulio Hlag0d —Y JSUS

Oy 5o (OFA9) OLKaa 5 Sbeidadyss das e
Olgea S s Sas wlBL Sl g leslizul aS s S
St sl go Oln e 36 o sdle S e S
o ge oS 3,1 e 5B O pleand Sl gt L
Sk TS Rl s S e S T s
O 5 b s ol S oo siiys Gl ol Ll e
SRl SIS 5l s e Ste b (T41$)
Sl s G ae Jl aw Sl | S b,
Sl 4 e Wlg e S s O il &S Ws ged

S50 5 5 Shas
P Y [ WA S ol 2
38 Olgee e 5 by g (S geS o)y (SO
TN 51 YVIN VDY Ol s s it 1 K5 5) 5
Sldllae b (F JS2) Wols sl 3l dals e & oo
obe  gle s IS LOYAY) OLKes 5 (Ko (o3l
R S N PSS . O e P e
eslizal o Wl s s 53 (V4 0L, Kes 5 ler
Sladshe @3 S5 s 5 Shas Olgee s 008 a5

ol Bl Gl g Dosea el Dl 4 Cald )



w3 slbgle 33 OT (K3 5500 5 0, 5es 2 5lleS Tl b 53 S oS ol sl g0 3 5,18 51/ YEP

BEIS) J%J; REARVINWSERER gS)L::T d‘ﬂ 03 Ol
Dt 5 el S S o5 30 Gl (pl
5 S (LS o o5 FP/TA) 55 > Ses
;JS.L«.Q‘_;\J{‘M;J«;)LL\‘ J./\,.ZASJJLQLAA
o)l S s ¥ 58 ol a3 (S5
by e s Shes o it iz pn (L 5l gz ]
BRI YY/YV) QM,;},;,‘SJ‘U) 0;—‘)&;\ osle gol= oo
SESs 3 SV 5 T 5L ds s P les gl s
L ols gme sl Ll 55 (ol 5L Ao ¥ Slas (sl
a e o 11l Sl esle Dy slasles

38es Jals Lol D3l e 506

L asie tash b AT P Ol 4 S5 4 g
Wl el 55 gy O3l g 5 3255500 oS
3 ) 2SN Wy Dlio gl 5 ke S
2 Ol s 8 by a5 ol s s bl sl <l
ol gl b a8 s e s 5 Shas 5 ity i
Sl (VFrr O 5 65 0) 2ls Sl Guis
A3 S sdalie Lgy oped g Ao A bl g
Sl b 5 ol s (Do oS s Ol 8150 5508
Olier 4 o 5 S8 3 S Olee Ul sine 2l 3
I P R S S S A A /AN VAR ZA VAT A

LS S 6 Sas Oy A L O/F Ol 4 S 5 Ses JFalS
slpe slasled 51 S a0 bgs e S35 gm0 Shas Ol e
50 a
g b
%, 40
; c
¥ 30
> ik Kl
%20 9
j
~ 10
0

]l B M

B8C B|S mB

Sladgle &5 Sy jglam 5, Kos (il dunlie log0i —F S

BL) .3)‘.,\.; CJ).J 43);. CLL.’.)‘LSJ)J"LSJ\JL{‘*‘“JS‘ u:b—
&Scb ;%4u PUE E o G&J‘C%ﬁ% Sy eo
¢x§ t?b‘<ﬁ 6)“&?“ );U jg gWUﬂSJUﬁ
5 Aals Sl g S A S SIS 1S oS s

.C»ﬂ&bj?ﬁ

&g tL&SJl
Syl 4 by S0le Gawlis 25
O em sl 55 58 b IS5 s ol 023 (0 JS2)
(ol sl 4 by glajled wes 5o olS gl
Voo bl Sles s PUl Jlis o ity 3L hals
ool (2o YIYO) G gaS a5l 5 ol 5L Ao s
i (e Y/Y0) dali [l b (g5ls oms oo slis Lol
Aol sl 5l pliSza (ol ok ples

9 SR sl dﬁ CL&J)‘ U’:'i‘fe‘ B ‘_5LI.A J\JW



YEV /VEY /F oylad / YV Wi / o/ (6550lES s ol ey 4 s

2/5 ab @b abc
mmm = abc

i B M

ladole )3 agr 1351 pSilie dumlie 15900 0 JSUU5

Tl 53 sl e Dot (e paS 055 Sl eslinad
LG Sdes bl 2 ose st 03) i Aosd
308 L (S 3 Shas bl 2 o508 03) 2L
YL Ced g LS S sl O3l e
Slge pl e s CILAG 5 O3 s Sl el
23S el (oS 05 3,8 s 0
Soo » 4 s 5 (IF44) OLKen 5 555w il
(Sl Gl Solel Cilie glaslas Cw )3
Sl Sase e Olpr (e 45 L3S A8 Lsls plon]
b odos A olal maa 53 Ll ol s 03 gl
Ot fl}lu.‘ <yd ng)ﬁasﬁs DR )3 N ICI
il mle 35S LS bl s sl 0L bl
pS o5 Jlasl o e 3l gy oslinad (sl s
Slhe &3 celys e olS LTk Ao A e )

(\\c" ‘db&wj Jbib—) J)"’Lfd 4—_:«9_9:

140

2C BS mB

S3ssm 2 8es 5 5 5 Shas & b g0 5530 4
e Sose sk Giw O JSE 4 A s
o Sa esle p S LS 0/4 5 5 esle o S S VEVA) O
I S L e Tt
A b)) 5l SRS kS Ady 0y Jsb elod o
G maS o ol o3le 315 Jlesl (T 5L Ao s
Ol o ieS Al oslanal S s o5 il e«
YAY 5 5 el pSAS N Of G rme o504
(O xS o o e (b3l K2 esle o SLS
Aoy Ve ool gl b 3l e ol Slad 5 5
S A2 #0) lgie T 55 535 8 Jole T 5L
sS85 5o Sas s Ol ke (U
4 ol Cons &y o giaS a5 Sl e 3 S5 ) g
Solasne Dol dasla b 55 (6550 4 Ol b add)

35 Ol G ms Gose e e s ol A5 3 .ol



BT LN RO S I S 6”%,;;1,,;,{6,%.5 Lyl s 53 S oaSEeol sl g 5,18 317 YA

18/0
16/0
14/0
12/0
10/0
8/0
6/0
4/0
2/0
0/0

a

b

ef

(e yio 0 p)SokS) 5 (559 0

1100 180

140

d)tﬁ" sl )LA:?

B BM BC ES OB

7/0 -
6/0
5/0
4/0
3/0
2/0

1/0

(osSo 2o o p S 5kS) Sijslom 53 0

0/0

1100

160 140

okl gl o

Bl BMBCHES OB
Sladale ©)5 5 9 Suidlon (65900 (xile duw b ld905 —F JS

e Y PR N CPRPRCIK A IR I IR W
LS g o3l g 3550 L3 B (5 S eIl Slis
e 2 (sl 5l doss ¥ s T 2 e
b s Ses Ul 3 Eol o T SOl
e oS ol DL (690 e c:L: A3 S glad e
dsb plad 52 68 438 Jool Sles O a5 4
(36 Lo Ar L) 5l ol 25 ool diy oy
Ui e & e saS ays ol el 515 45 Lo
G Aol JJ OS5 g s S eslanal S s S
Py S oS a5 3 oMzl 353 TG e (6590 4
Sozere 03 Rl b (o Sas ol o508 53)
slalin 3l s s 5 )8 L (G5 ) 5 5 Shas bl
53l g Gl VU Cwd 4 g LS
S 508 203 2,08 ol pl aen s Slag

blp = adlaie gl cnl ol 535 Aol 4y 5 o Salie

6 7S donsi
2 el sl s ol G o b
Slp Glokd ol cou glbde o3 s Shee
Sl 4 315 0L s ollp » ailew s (TAPE)
5 ) 3,8hkes Ol (Dol sl 5 oll il
b s b O se e 5 S gl (S5 s
ol laslas s wls OLis Guss ol C:\:_: sl L3
b)) 5rb ol 25 5 (5L da Ve ) Juls
(o 308 o505 3,08 54 (ol Sl s A
5 5 Ses Dbgae LB Cel Al s Sl
Froel) lwse ol 25 55 s S s S5 s
R I PP RC P S Y [E I W
u,..al..) L ol 253 s 55 b s Shes s me
(ol esle o5 f e Olaman 55 (Ll 5L Ao s ¥

¥e ‘_;J)'ltj&N)Jnjkﬁj‘eém‘.éﬁwjﬁshf))



YEA/NEY /E oylad /XY W/ o/ (5u0lES s ol ek 4 s

L e e S B U ST IS B Juel b (TAPE) )15 slojhs (soll Ll b oo
Byle S aodd ples auga 5 LS a3 laigle S I S | i N P VR | P
Lo gaS 205) POl Slga Sl elS a3 3 Ses U155 oo QLS 53 () iSOl e 4 o 520 505
sl & by 2B (Fh s S e Gl sls il laaSe BB sba |y &b O 0 4

gk dl sl I ol 4 500 Oy o (LBl oLl Rt ol s

) sl s sln st LE 3l aslinad L oS 35 8 o sl

Sl lead oLl slawbelu 53 O G yae LTS 55 Sas ) 2 (0FAN) p skl ‘.C‘L;m}\ A

‘J/ﬁ/w,i,@jjcgjég/‘d?u.d\d; Sood 53 Add; 93 g akd) SO S Cansy s slandy g s ()

VYA-VY (Y)Y
¢Jf<.L¢.€« B d‘“J-]‘-; Lg)l.;j v.’l.m.:w )l oalaiul L 6(44'15 Q)S d)l:jrs J:S‘U (\Y‘M) “) ‘LS"’\"‘" BN 45.’&»\ At
TN (D) VY (s STt pale) (gipaliS o T et ol Gyme oS 55 Shas 15>
Lg)‘f Lglejjaé ‘_QJL:;T C\f‘ J..:J‘U (\quq ) ) C LL;«JLMJ R ‘dbf 4\ - cftﬁ Lf sd.}b]u}u W‘ Y’

AVAVAY (VY :d[}f/g’)/’ﬂjj o gl e 3 s Shas gl 55 Sas sl C_jb.w s(&)
@L;.a.:.& §u>§ %5)\.:.31(.5 J.:J;U (OVFY) ¢C¢‘5al>ﬁ.~3 Sz ngJUAJ:.A ol gda ‘f‘ulﬁ; €3 (S
NAYN 2R () YY (sl el (. Zeamays L) sl sle o3 s G seS ons 05
(sl psle) ol OlLS (s 855T oS S5 5l ssh0 50 Sleo st oS IS 508
SA-vay (((FV) TNY

&.&j_ﬁjjﬁ)}ﬁ ul:.».a_,...p 9 M}Lﬁ ..«\.:J‘}J (\YAQ) o C;é)u.dbé 9 ‘.).f L@‘Jﬁ o 3% u.%)L.a [35) cCJL:_.: 0
IVA=YYA CYNY e odle ol 5l ol e il lem oo (Zeamays L) las gle &oy3
‘JAS CJL:..AWJJ LSJL‘"T("S CJ\J.?l Bl (\‘f'\) cc cdbu 5o MJJM..:L’ 62&;9 utcj&.ﬁl.: c(% L&YLZ N

Sogo s 00 48 iy (slag ol oliile S 3 Ve F w‘ﬁJ@ij slals @y u] S04 5 &S

Loy Oliw pcusb, O psw 5 S md w3 258 HLOYAA) e ulas 5l &b eF (S v
AV0-28 (DY (8L Dol widii .l 5508 25 Ll 13 55 <3 I3 5 Sas gl s

b A s 5 S S e 2B S s (T ) (S 3B sl B (S A
=P N ) ol OlalS psle - T 15 a5 o slails 3 s Shas (sl 5 A, Slis
4

S JUIN PN OIS A PRSP P g W B Q) 1L LD I O WSROI K L P RIS P § PR A

b i Sl ples 5 Of Ll s e (Zea mays L) oy Of G as bkl 53 Ses
ALER AIN( S /AT



w3 sl gle 33 O (K5 (5500 5 0 Shes 5 llaS Tl s 53 S 0diS Fol 5l g0 3 5,8 S/ YO

lel.‘hls ‘)}Ja.wd.’ g;uj.la) g_)b[?- R )\ oalaul WQ&A\ (\VC\Y) b 4J..>UJ 9 s} ¢L;:L'LW.LLQS L¢ ¢QL€_>- AKI
lide s e Bl i s el oS el el S o (Zea mays L.) o5« os)ly Six i

5 S le IS5 Sas sl 5 A5 0l 0 (1F49) g (S s (oLl OLsls Jle ol S, AN
YEV=Y0P (YW bl 5 ol g prete alzes .53 ol 3 (soluleS 4 4

WL.S)_}.@L M)JJ{ o.a\,id& Lng;M}:.e.S Lf‘)} >f)l5ﬁsl3 (“‘C\. )g\ ‘g.)’l’“."l§j ‘C‘L;)Lb 4(5 ‘;?’LP \T
YT L(DY0 . y/’jJijz;)Jzﬂ;uﬂjg@.vw oS s e 3 G S 05
YA

bjgl.«& B LS)L:JVS J:J‘U o (\f' ') (N cd..Lw 9 ¢.C g@bduﬁb ¢.r DS cu;i:]ajj:a L.‘ db d>-l> “ﬂ
il . (slo a3 (6ol e 53 il S ke g5 93 3 eslinal O s s glabsle &5 ol Sose e s
NO=YY (ONO ol o s

Bx ub‘a— Ry JJ{)‘S 9 6)L:.:Tvs Lgl.hex.; ri‘}: j’:st (\‘f") ;.).c ‘uﬂs")‘ 9 P 46)[.351 ) ‘Jkﬁl}; \\‘
YAN0 (YWY (islss iils) Sl iils ooy oS 3 Shas 5 (S05 5096 90 Slos gt
u;ﬁbls M_lu.a (\Y""\f’) ) Q;.«:L.J« 9 o (Sl ‘;'Ual.w cctcdﬁb 4.).C‘Mﬁ ‘.J LJM .L'q.ﬁ) N0

o Al g bl s s e T ST 5 Sl Gl s S WSl S geeS ey 5 s

NY=WNE (VN Ol i s sl 4

‘d}g éusjs a_éf.a.a J:J;U .(\\c'\) ¢Cr cdujd)l:w: 5 LSRR e c.r chY\ ‘5AL>- ‘T g&u) N7
c(\)\?¢J¢bjdhéf&/#f".rxfésjﬁa&}dﬁ) C)Lypy&fﬁﬁa}ﬁ}dwwxasw)j
FY-VYA

S 3 o5 3,5 Mee 1 055,55 355 5 oS s 50 308 6 OTIN) o (SUS 5 cp ads AV
AOANOY (N0 (Ol (sl o sle) Ol 2L ‘;;La{jf.fu als (Zeamays L) o3

(2 AY 0Ll ey el L 3l g (VWAD) o gn 0L 541 A

oS AS 5 oS Slosar 655 2 lrsm 5 OIS SO ) o Gl Gl 5 e sl A
A0F-AFY (N0 (o K8 5 solol i Ol sl

©33l3 oS s 5 aiy 5 okl s Ol ey 3 OYAR) e s cp ol D
pole alms .(Dendranthema x grandiflorum Kitam syn. Chrysanthemum morifolium Ramat.)
AY=50 (VA Ol ) L 0455

AL oo s glide od 5L e ((1TAD) che il 5 p olod o il o cp (6 ad Ag
NEYAYO ((YPIV (g liS pwcligs Coliidoe aloes . A5 Ciliis |10 53 O]

S 5 Shas 5 Sl lond Slospas S Sied Lol 28 b 0 OV (m (s pmisTY
Al grs o8l Ll wlid S o5 4eboLL L3

Slosart 5 brgn 5 CasaS ens 2,8 JHVAYY) Gl Glfidan 5 @0 wly Olojy L.CJ‘&N Y
NEeNYA DOF o) ST s] i . St 55 Ll 1 53 15 055 50 500 58 10



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

oS bl LB bl OTAY) (s plel 5 emp  SlmaaY (eborl o cad il sy 05« (K Al 63l e
oS K (Zeamays L) @ als 5 Slas 5 5,m slacile amls 5 il 5 555 03 @S
FEY-X00 ()0 (g iy sliS ulidp o V0¥

5 Sl Shis F s MEs 5 g8 S0 OY) Wl g s e o SlBAe Sy 0 3l
VY OO (islsS plio 5 psle) Sbigof. Sal St s ol obe b eslinal b
AYYS

(Soosed doml 5 S g o35 sm33) T slas S 5 SV KT 1555500 3008 36004 cpp (S

ol ) b2 IS )53 @abOLL s 5l 8 Sb G s oo 5 S o s LK

Sl sxes

69> ML’UL}.Q wﬁjw JJ.{L‘..GJ;VQJA}:A Jw\jw):.as‘_;d)j a8 JJLEJAJS‘ (\Y‘A\)Lc4&bﬁ

2yall saie ol s | b

Arancon, Q. N., and Edwards, C. A., (2009). The utilization of vermicompost in
Horticulture and Agriculture. In: Edwards CA, Jeyaraaj R, Indira AJ (Eds.)
Vermitechnology in Human welfare. Rohini Achagam, Coimbatore, Tamil Nadu, India,
98-108

Ashoori, N., Teixido, M., and Spahr, S., (2019). Evaluation of pilot- scale biochar —
amended woodchip bioreactors to remove nitrate, metals, and trace organic contaminants
from urban storm water runoff. Water Research, 154 (1), 1-11.

Behrouzi, D., Diyanat, M., Majidi, E., Mirhadi, M. J., and Shirkhani, A., (2022). Effect of
Deficit Irrigation, Fertilizers and Vermicompost on Forage Maize (Zea mays L.). Journal
of Crops Improvement, 24 (4), 1069-1084.

DOI: http://doi.org/10.22059/jci.2021.328509.2594.

Borsato, E., Martello, M., Marinello, F., and Bortolini, L., (2019). Environmental and
economic sustainability assessment for two different sprinkler and a drip irrigation
systems: A case study on maize cropping. Agriculture, 9(9), 187-?

Doan, T. T., Henry-des-Tureaux, T., Rumpel, C., Janeau, J. L., and Jouquet, P., (2015).
Impact ofcompost, vermicompost and biochar on soil fertility, maize yield and soil erosion
in NorthernVietnam: A three year mesocosm experiment. Science of the Total
Environment, 514, 147-154.

Duranti, A., and Cuocolo, L., (1989). Chemical weed control and mulching in onion
(Allium cepa L.) and garlic (Allium sativum L.). Advances in Horticultural Science, 37(1),
338-342.

Fan, Y., Ding, R., Kang, S., Hao, X., Du, T., Tong, L., and Li, S., (2017). Plastic mulch
decreases available energy and evapotranspiration and improves yield and water use
efficiency in an irrigated maize cropland. Agricultural water management, 179, 122-131.
Han, Y.G., Yang, P.L., Luo, Y.P., Ren, S.M., Zhang, L.X., and L. Xu., (2010). Porosity
change model for watered super absorbent polymer-treated soil. Environ. Earth Sci, 61,
1197-1205.

Khalili, M., Naghavi, M.R., Aboughadareh, A., and Rad, H., (2013). Effects of drought
stress on yield and yield components in maize cultivars (Zea mays L.). International
Journal of Agronomy and Plant Production, 4(4), 809-812.

Leng, I., Huang, H., Li, H., Li, J., and Zhou, W., (2019). Biochar stability assessment
methods, review. Science of the Total Environment, 647, 210-222.

Ma, N., Zhang, L., Zhang, Y., Yang, L., Yu, C., Tin, G., Diane, T.A., and Ma, X., (2016).
Biochar Improves Soil Aggregate Stability and Water Availability in a Mollisol after
Three Years of Field Application. PLOS One, 11(5), 1-10.

YOV /VEY /¥ oyl / YV W / o/ (550lES 55 ol ey 4 s

Y

YO

Avd

YV


http://doi.org/10.22059/jci.2021.328509.2594

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

w3 sl gle 33 O (K5 (5500 5 5 Shes 5 ollaS Tl s 53 S 0diS F3ol 5l g0 3 5,8 1/ YOY

Mahajan, G., Sharda, R., Kumar, A., and Singh, K., (2007). Effect of plastic mulch on
economizing irrigation water and weed control in baby corn sown by different methods.
African Journal of Agricultural Research 2(1), 19-26.

Maleki Farahani, S., and Chaichi, M., (2012). Application of biological and integrated
fertilizers mitigates the adverse effects of drought stress on barley. International Research
Journal of Applied and Basic Sciences, 3 (7), 1508-1519.

Minhua, Y., Yanlin, M., Yanxia, K., Qiong, J., Guangping, Q., Jinghai, W., Changkun, Y.,
and Jianxiong, Y., (2022). Optimized farmland mulching improves alfalfa yield and water
use efficiency based on meta-analysis and regression analysis. Agricultural Water
Management, 267, p.107617

Ravindran, B., Dinesh, S. L., Kennedy, L., and Sekaran, G., (2008). Vermicomposting of
solid waste generated from Leather Industries using epigeic earth worm eiseniafetida.
AppliedBiochemical Biotechnology, 151, 480-488.

Shi, L., Wang, Q., Zhang, G., Li, S., and Xue, J., (2023). Increasing Maize Production and
Advancing Rational Water Allocation and Usage Based on the Optimal Planting Density
and Irrigation Levels in Northwest China. Water, 15(3), 529.

Srivastava, R. K., and Beohar, P. A., (2004). Vermicompost as an organic manure. A good
sustitute of fertilizers. International Journal of Current Science, 5, 141-143.

Still, S.M., (1976). Growth of ‘Sunny Mandalay’ chrysanthemums in hardwood-
barkamended media as affected by insolubilized poly (ethylene oxide). HortScience,
11,483-484.

Wang, F., Wang, Z., Zhang, J., and Li, W., (2019). Combined effect of different amounts
of irrigation and mulch films on physiological indexes and yield of drip-irrigated maize
(Zea mays L.). Water, 11(3), 472.

Xuan, C., Ding, R., Shao, J., and Liu, Y., (2021). Evapotranspiration and quantitative
partitioning of spring maize with drip irrigation under mulch in an arid region of
northwestern China. Water, 13(22), 3169.

Yadav, A. K., Chand, S., and Thenua, O., (2016). Effect of integrated nutration
management on productivity of Maize with Mungbean intercropping. Global Journal of
Bio-Sience and Biotechnology, 5(1), 115-118.

Zafar, U., Akmal, M., Ali, M., Zaib, A., and Zaid, T., (2018). Effect of biochar on maize
yield and yield components in rainfed conditions. International Journal of Agronomy and
Agricultural Research (IJAAR), 12(3), 46-51.

Zhang, L., Sun, X., Tian, Y., and Gong, X., (2014). Biochar and humic acid amendments
improve the quality of comosted green waste as a growth medium for the ornamental plant
Calathea insignis. Scientia Horticulturae, 176, 70-78.



21 / Journal of Water Research in Agriculture (Soil and Water Sci.) Vol. 37, No.4, 2024

Effect of Application of Soil Amendments in Deficit Irrigation
Conditions on the Yield and Physical Productivity of Maize in
Khoram Abad Region

M. Saeidinia*, S. H. Mousavi, and S. Rahimi Moghadam

Assistant Prof., Department of Water Engineering, Faculty of Agriculture, Lorestan University, Khorramabad,
Iran. mehri_saeedinia@yahoo.com
M.Sc. student, Department of Irrigation and Drainage, Faculty of Water and Environmental Engineering, Shahid
Chamran University of Ahvaz, Ahvaz, Iran. hooseinmousavi8@gmail.com
Assistant Prof., Department of Plant Production and Genetic Engineering, Faculty of Agriculture, Lorestan
University, Khorramabad, Iran. sajadr.moghaddam@yahoo.com

Received: June 2, 2023 and Accepted: December 2023

Abstract
Iran is located in the dry belt of the earth and its rainfall is one third of the global
average. Therefore, proper management of water resources is necessary,
especially in the agricultural sector. For this purpose, in 2022, a research was
conducted with the aim of investigating the effect of several soil amendments in
Khorram Abad region, in the research farm of Lorestan University. The
experiment was factorial with a randomized complete block design in three
replications. Treatments were irrigation water at 4 levels of 1:=100%, 1,=80%,
13=60%, and 14=40% of the water requirement and different soil moisture
amendments including vermicompost (C) 6 t/ha, biochar (B) 1.5 t/ha,
superabsorbent (S) 63 kg/ha, and organic mulch (M) 7.5 t/ha and the control
treatment (I). Results showed that the highest productivity, biological yield, and
plant height were related to 1:-C treatment, which were 126.71 t/ha, 46.27 t/ha and
2.35 meters, respectively. The highest water productivity and biological
productivity at the probability level of 5% was 1>-C, which was calculated as
16.79 kg of fresh fodder/m? of irrigation water and 5.9 kg of dry matter/m? water.
In general, vermicompost and biochar also increased the fresh and biological
yield, height, and water productivity of corn. The use of mulch in 100% and 80%
treatments had better effect, but with the increase in water stress (i.e. Iz and ls),
effect of mulch decreased (5.3% and 1% relative to the control). Superabsorbent
in lwoo, lIgo, leo treatments showed lower effect (9.3%,7.2%, 3% less fresh weight
than the control, respectively). However, with increasing stress, 14 had better
results (7.6% higher fresh yield than the control). Therefore, in Khorram Abad
region, the amount of 6 t/ha of vermicompost and 80% of the water requirement
applied by drip tape irrigation for fodder corn is recommended to increase the
production rate while saving 20% of water consumption.
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