- -
U/J‘f‘f)u./’://w
. . ® »
\vas bl:...»}g}gl:. Y UL;.:..VU};

TYTYTY glaamin

TS JUls T e Sidign o LM e S

Oyl eliile S« g5l olRuily ¢ gmls milio g (65y9liS usd o (ewdige 09,5 ¢ SR o J)L,j EXS gomiily )
Ol oliile S gl olEutily ¢ b qolio g (65)9LiS a3y col wdige 09,5 Sl .Y
Ol eliile S« g3l olRuisly «bls Mol g sl 0g,5 Hlukils Y

WA/ clie s ol WAS/N VY ilie Jgog g5

ol

ﬁ),_;@_Aqya;u;MWc,..q\D.L.:wvjdu;ys.cﬂl5t>~jgh5)};‘u,,;:syuw%¢m3\é
2 G 5 BT Al skiien gl 4 S L s ol Gilual 51 G Olgie 4 05 Gjlaas 5 e sl (ol 5 gsliS
Q)Hi_fé)'bumbéj)}wgﬁbé%xw)é&hji‘wgang)LeOﬁfj)ﬁ)&;)wd‘bJﬂo&
AY XY N0 A Y Slear Jals Lo, oSG as | 21742 Jle s 1SS 4w b dslas LS glacsTsL lea B s LSt
il 3y s 3L ol LkelS olS Calises sla Y Ol bl (il ialS (g5 lsbae 5 sba O iyl 5 ails 3 Shae (555
J_zdﬂﬂw)wzddjﬁﬁ 5 Shas Ol 5 > S s J e 5, 5es Ol 3ls OLES sdel s Tl e
LS))—‘:‘U:QL.?“‘SL;’.LQ[})J‘S&QL.?&J\ M\Mﬂfw)wb\v 6)),«.3)3 Jwbﬂaﬁu‘ﬂ)\lﬂ\wéy

el o3kl 5 b Ol 4 Sl 133 O gty J praen IS (Sl ey 5 g G e i

&T‘)L:: ‘U‘i‘y sMY ‘UT k_ﬁra.d &‘)5 co.&«j) ‘J:S)ﬁ LM}U.\._JS

Email: hghamarnia@razi.ac.ir J s ok o5



‘5,“45 JL:.:‘; ‘Lg}a.; &«2‘,& AQL:AWM-\:«

e iy kol s S e 4 S S O sk
S L S s 3l 25 O Gl 55 6lS 500
e So 8 658 S (T9) 5500 555,
NS FUNEPUPES AU RRE NI K SNt
g 5 sy e e ol aaslie Olpe 5 g
(V) ol gz (JalSS o) oalS lail 5 2l

el Al 5315 i Liels oS
DL ador 5l Ciloie slapl & Tosas LLIS slas S
o s Ngh e all Sl deS (i s Ol O3l
3 oS Sl s s Lsl 5 Ll gl ke Ghbe
g sl SlbdlS i ol slasi S 2iy
A s ey elS Ulse 4 (Al kel 3 8
Sty o Ll alS Llels 5 e 4 S
JEAEEURL SR UL SN Uyl 5 Sl b Sl
Wl gaza S 53 B /A OF &ls,lya O3 ool iz
o3 YY LYY 5 by doys Y B YA GLS opl sl
L AD) oS ddy 5550 L ALS LS ils 55
S 5 e lsa 5 O s a5 Sl Gay )
OLalS plo 4 i LlalS LS o0 Ay Jaw st 5 S
S eS O33 255 5 ol 4 SIS 5 1518 e 51 e,
e Bl LS (IS ke sl 5o s
b S 3 ax g o, ol ladle 3 aS Sl glds
V) il

MO D ) Cidin sl (Y0) LS 5 )
S50 (e 1508 (6558 (V0 lea 100 51YO N e
23S Ly LelS oS sl s Ol 5 s34l
VO 51 s Ol e 45 olSon Lol glaaml oLl

ol Dddas Siadler s il i Ve Lo

1. Camelina sp
2. Camelina sativa

4o
D3 G2 5 S A S 5 Cmar 058055 A
3 Sl (85l sla sy (e S, O
el 03,8 A5 1y s BB T e sl s
5 $3saS SN a5 108 0538055, LB <85
L olact sheslinal oo T i 5508 Loa,
slaSaly 5 Slaal 51 S ol Gl 650 kS
NV PR { B SN SICIN WS S| ISR
L aslie 53 Jyame 5 Sas alS 5 S 50
SLs gopd OF 5\ 30 b e,y 3 2 eSSl
GoopS el 3 osh sl Sl eslinad s 4 Wil e
G308 slagees @bl Gl » oS LS L sl
Sl b b Lae ol S al ol & i Bl
S5 U o OlalS iy &g ol s L azdls
2 0F) 25 e W5 Sl @ Culg 00 50,8
JS 51 o3 VHIY L) e ghS Sl5m YYD 550 0
NP NPT SCIN [PE- I S IE R FTCIN N GUC
e s s 51.OVY) 528 T sl 51 Ao O
Olgr 53 Y s Ll ol sl coiS L T
G s sl 5l eslaul ol ol (el 3 50me
Nl s e e s Sl Bl g5,slis
ot 2l S 3 ol e 5 W 53 S3e Jel el
() sl o35 4 Jomete AL ¢l§)\ 3 eslawad

5 (KN e O 0 paly 00 Sl o Bl
Ol Sl sy o Aot OLLS 53 ()53 4 Cunslin
2 53 il Somd RIS Sl 0k pglae 5 o
53 3, S Ol 84S s Jole OALS 31 (5l o
bl OV 50 08) il es s o5 5 Lyl
s Sl ol Sole ok (g S 5 0L

Y u;.l_au J_..ol.'& 9 J_‘>- J_'LE &u&—“ ZJ'UJ\ )‘ J‘”’l"

-~ -~
U’JL;UV’;{4)
\vag uL;..a,';,ﬁli- Y a,l«%- \% 6593

YY¥



FHES T M-S o it slaw 5y Cov LbelS 5 Shas )

L oblms jabas dils OMe s 4l sl 55 Slas
moaas (YF) Col sl tals b sl 233l
Gosd 5 5t L L OYAY) 5 5 SleaS
A5 eole GlHS o) i K5 Slie
3 Sdes (S5 P 0 e (gopa GRIBIL S LS
5 a8 (0) coul el alS o) Aoy g4l
o S s aS A S s (VYAQ) 2,
(.)\_;fja sl el S O 5wl s Sae Jals
() 355 0

i sl gl Sl i ol wn L OalS
(S JmS Gl Ulosle oS L5 S e 5052
S LN a5 03 5585 5 Sk mi b Sl
s M (o ps 45 als bl (Vo)) i s
SoalS e 5 s e 3 b o 1 ol 205
sl SO s s e LS s Shee 5 SES 055
Sl Ol 5 Ay Sas GOt SRS A slalRlS
s> DL b s andllas OL35 saols oS o lad g
3= 058 03 Sobliss 1Al o (65 e 15
ﬂlpl,ngmﬂxu\ﬂ‘@u,uw&;}
OA) 355 0wy 5 gl s I 53 s Ol

Dybean &S g;:'iL‘JT 53 (V) Lea 5 s
S nsd sla bl F ot N A
gl Rl L a8 s S 158 disls plsil 5 oS
My b o s S 5 A o el (60 55
=0 Sl OYAV) (o ynama o 5 o (V) LS
bl (g G5 Ll 5 b S35 LS
<=L>,='>| gﬁzjﬁ”.}%‘s S sl eslanal Uy a8 Ll s s
Oy o Seed cbale mli sl L ass S sdalie LT sl
SalS OF Jds JS 0l5e 5 Sy e ol S St

oS S clale I8l oman 35l (g lskas

VO el U acel glade il 5 S Ol yse A0S
Slin b e LS G 5 R Y e e
RS e 5 I Ve s O B G ey
(1) b e

Ly LelS caglia (T010) (5 Kes 5 Al
) Sews 03,50l b1y aRslesl Ll s s g5
53 (Jsma e Yo 5 IV A0 YO Ve VO O
o Il S Sl 5 Kol 50 S (slalae
Ly cadie sla byl Bld 5l 0alS 5 Sles s S
JS 4 ol oS ol pliad s 2 pe 5 (S5 s
(3l S b s (68l ey 552 ol
Ol b slas 5o (235 S sl 5 sl sladS 5 54b
/P s e dals led 4l Vs e Yo Sl
5 U2 IS Ol aS nls LS alS A s YAA 5 VWY
Sles 0 e SV s Yoo RS o olS s s
Olyse 4 I s ol axils J2alS dos AVY als
Oyt Mo it oS 5 obOber (5o S olaa
ol abe Sos gla bl .l il sl Lo 53 OY/A
5> el il asalles 0Jle silaSt, JSLE
F3= > po=sim oo Tor 5l S slaclale
Sl an S 3 e gl el 5o B Rals
(V) Lis edalive Ll

Sos=t 55 Al s 2 L OYM) s 5 Sl
Aot Gl as L5 0l ol SIS o35 Sl
ls 3laias s, lpa O3 il 5 Shes 5 (golsbae it
Cl_éjj\jgﬂckwmjﬁ); O sluss 58 e s
SlS (YY) (s 5 Sl (Y) conl axils

St w3l 035 Jald Ady (gla )l i oS L3S

1. Murashige
2. Skoog basal

- -~
Gt

\vag uL;..a,';,ﬁli- YaJuIVeJ}:

Yo



‘5,“45 JL:.:‘; ‘Lg}a.; &«2‘,& AQL:AWM-\:«

St Al e s ol tag s edseslinad
Sl Sl Y a5 s shls Lls OLS 5l stz
el Sl LS slap s S 05,5 plns Gk
MolS &y o Sliis dan ki 51 shls Lls OaLS
Al 55 (65l Olsmeas LS shla Lls OlalS Wl alls
sl 5 S5 (S5 e Sl Slidss
S S s Wy e eslinad ol Wl Ol e
Lol /% 5l s Sole ol O (555 7 sk
R e P AR R
L i A eslinal alls NaCl 5l (5,55 7 s
G Jsle a8 Joloss LSt mlesl 5l eslinal
o35 Joale 5 (YY) AT N0 As) Y Sl bels
o i s (WY 58 5 /7)) s Sle 55 (5554
e 5ol VP L okl el Sk b B s e
Saala sl 4 s sled K zmen A ol 1SS
LSS E b s S b Y e

Jsbre 6355 do s 2338 Sllee A Jl s b
20 S kSN0 5o pgel Slind HlSa s 0 S S AY
(raolty DU LS 3 0 S5 LSN00 oyl 555 518
13355 S 3 (5 gy 53555 SIS 53 e SAS Y
Vdoder o s a5 kS s elS s, 8555 6l ek
L oY 0503 S ol 5 S5 5 Sls ja
O Ol s S Ao o 3 Sl opl 5l el 0 035
LS 55 0 S5 AS AT 5oyl 558 LS 50 S5 LS
o 3388 S 53 p SS Y or s el i
Sa s p SAS Ve Bl 4 by ol 355 1S s
dny A3 bgle bt L IS 51 S oy Sl g 5 S
Aden en an s Y (mla S el S3ls S )
Ssh byl S LsS G

0o b Gl s e (Rl 5 el O 2
Q) 355 0 S 52 53 Sad 5

iS5 STy mhlses 5 Slas
oS 3, Shee S 5 Olpee 53 5058 5 5 LIS
Sps Il Il 53 53 S ey Ly Jlw 53 b 1S
Oln 5 ol S A3 VO 500 JalS &) soay (5l
S g e p geasdeed V0 3V Y G/ SN 4 (g s
o3 PO 5 Y0 (elS & ot LT Ol e p33 dlw 53
e e e WY A I T
RTEEIVNCHE PRV P ST IRV  WH| Rr- LS Py
R LS IS g D50 b s andy S o OLLS
o Ol Gl 5 okl sls 0L Jlu 55 54 3
(A 5 Ao Ol @ D) (Sl Gy pealS o
(YO) Csl ol Jgumen 055 0 5 B il 055

DUT e i 3 el Sl 45 LT
U oS Ll s LS (g5, (gu58 il olis
=l Bl Goio 53 gl (il w05 D0 058
Gos gl gy 3 SIS 8 Ll 5 5o p s e
Db 3 Ses 2 (e p rme oz VT 54 8T 0 /F)

&:Anﬂ‘o.)\.ﬂw)juﬁgwy

by w3y 930
53 Sl o8l Sl A0S s sl i
5o W s il 2,0 5 Jsb b eliile 5
e WA Jl s di350 5 as s VY 5 3,5 48350
S ol eV Ko dd el L s s Sl 6L
sy aibene SUS s el ang bl L e
Lalels oY Sl ol sl 5o el o slasles

s bl o S il (5550 o 2
sllls LS sl =Y s dals jLas Olsye

-~ -~
U’JL;UV’;{4)
\vag uL;..a,';,ﬁli- Y a,l«%- \% 6593

yyYs



FHES T M-S o it slaw 5y Cov LbelS 5 Shas )

L oY g Ko 0955 S plowd 5 (S5 Sl poas N Jgdr

7. JU el :
Feo M oS = e 6 i Sand  Silt  Clay SEI
2N (mgkg)  (mglkg) : ol ' ECPH o )
) Co (mg/kg) Silty clay
(mg/kg)
\/Y$ Y1/4 V/A /YA \AQ Y& VY VY OWYOfYY Y

SrSaior A U L OLalS b man T Ols 5550 5
i (6 S o3l0N gy 5 Jol a2l
G eV s o) terasY 3l eslanal (8 a8 - e
aslizal ol wdies b gla sy Sl eslizal 4y 5l jiSa
Sl ) Al el Sl e 5 e 055 8 e el )
13 5 g 03lizul OF 3 B a5 — s Leslows
Et=1+P+Gw-Ro-L-Lo-Dp-Drzx(6f-6i) )
O Gas o le) Gom = s (ET ) il o
Glis GW (e sle) Susb P (e sle) g bl
355 SL )l ol Sas 4 ey o
o S laS e U5 RO (e )
S aS b5 O 0L 2 L0 ((n ml) 555 o
ol 88 sl 5L e Ble) 55k e s SB
Sod U 3pd ol SISl & ol e 5l o
358 IDP (e lw) 55,5 55105 Jad e > 5l S
S slile aS S 5l Ol 25,5 0L 2) s
G $ Ges D12 (e 8L 5,8 0 )0 ]
ga—5 3 S ez Sk OF (e slo) laals
Gl 55 S e Cusby i 01 ((lasl) 5 e b5
O b o ol ) il Glaeh) 5 e 5,50
G35 U8 5 @Sl L 5 Sl p g ge S b
B3 G = s e e (6l OF sl mlL
s SIS 53 5 asite o ois o Al
Yy exs RO 5 LOGWP (sl zalyl o35 ol Lol

(F) L5 Slms b i

55 Lels oLS (Y 507 010 A oY Ll Lk
Gof 3 sy a6l ade 10 sl 4 sl 14 &b
PSRUCHI SUCPC{C (U N P W
TEITTE P IR S UL g e B U a2
LS i gl s a8 e eV 5l (ool (6,815 Slkas
Yeoml s .m;g.;a 34 ol Al ge S L
S s rjfj_gsw Jols 2L sS pon A e s
GO 53 Al esls 3 olS Slatl ys 6,4l ety O] o
e 5 s el e O35 QLS ST a8 YY
4SO vSlJJ)WtAQJSQJmUA{Az}Sl{Eﬁm
St 23 (o oo ¥00) ey a8 5 (o0 50 05
S oS A 3 5 Jrted Glp e opl A sl
ol SLs g asslas sl = Ve mb 5058
b CilS 5 ey Lol &S o8 ol (ool 555 s
ol O 31 oy 5 DL ajlos o 53 celS O
A Jlast ool (6558 sbajled Gillas
OLLS 3,05 = Sl Olyee e Sl L Jame
IS s s Ban O Ol & glbws i 55
5 Sy e (85,50 03l sl b, (gl
Sl ool b s, 5l Sopp S ol 552y oS 5
s Ll el ol s O il SO
3 bty ol Sk ssse sla il s oy sies
Ll glm e s cnl 5ol sl S Loyl 5
Lot 5l oslial ¢l pl it ks (slalslS

S8 M._abng B QL_AL.f LBJ—*-’" 7}-‘"‘3 JJJTJ—.’ ("“5’:"“"‘

- -~
Gt

\y4¢ gL;..a,';,ﬁli- \'aJuIVeJ}:

Yy



‘5,“45 JL:.:‘; ‘Lg}a.; &«23& AQL:AWM-\:«

53l s 5l St b Sl
oslinad St (gt il #0 5 Fr Yo (18IS Gas an
Ji— TRASE ;ZLW L odoslizw TDR o&Kiws .3
> slyls 5 Soil Moisture = & =L 6050X1
A eslamal ze Sl Yo Jsb L glaslaan iy

5 58S el sle s p s b s bl 5T
a5 Olmen mlomn 8l ok Sl oo 3 VY
] JU> oS o o &es odal ey sla L
3 —2r s S8 S eIl gl eslazal
<L Gerhardt Vapodest 40 Jus (JIlS 51) dods
Madbuw)@ﬁ@ku@sﬁ);;)wi)j‘is
A eslizal olisle S

> Shas s edkditlons 5 pme O Ol oled
LS 5 ol G me LIS (s 5 fsy sl
LS Al (gl i a5 O (g 0l G s
A oslizal ¥ sl 5 ol G s

)
! 3,8k g Yirr ool G e IS WUE ¥ el 5o
J,T)L:, Wirr trﬁﬂ:fww. (S5 b s, &ls)
Fake e olS

Fdal, plal gl OF G ae L1 (uoman

WUE = —

AWUE = i (%)
Yirr (g all OF G as oI5 AIWUE oF dal,y s
0SS e 2 (s b s ) T 5 Shas
e (S L s @) s 5 Shes 1YY
3 AEd o s o p olS LW (o S LS
SlacmY 5 oLl oo B ae O Ol Sl G
(YA sl ez a3 L 55 LSS alS calises

1. (TDR)=Time Domain Reflectometry

55 b SIS 53 olS e LT 5L Ol s 6l
O 53 S s iSas sV s Son 32e a1l
o ba e 0 esla il oy el CES LB e olS
O s AY s pan Ll b 5 Jsb oS esp il szl K3
o Sl sl reeea Vo S 2 55 Ls g e Sl
Sl o g OF Sl o 5> 1505 Ol
Losslel olles b e 358 byl o ol 5 Lol
Sl oslpar G b a8 s eslinal e Sl iy a3
e cis S S V'f'<’“7 Sl Ao o ola
3 s 0d oLl b eV S s S o
s S L e mlan B oslss ¢ JolS et
S b S S s el slejll 4 soll (sl
S Las Jlasl Slaj gdn slaglol w2l
s pen 4 X5 s by T sl OlalS
A s o ¥ S Slme us b3S G
st s L 31 1S Csby sl pl 4w S
S o Sd b A 5 Ol ) B Aila L
SO eV Ko S Lol Sl el s s 55l
ol 035 Sy LB Saluas 5 eddd 28 s
53 okl lm sl 1 i e B A e n
o3 o3 VOB Sl oS (g5 b 50w S
Sheslimad L (1) olal o Goee «ulgiss 25 b
A denles ¥ sl
I=Drzx(0f-0m) )
S ol o b e b,y OFLY Al s
S S suis Sl ez Cusb, M (Ao 5)
ol sl (o de) a2 5 Ges Drz (4 )3) ol
() Gro o) O

-~ -~
U’JL;UV’;{4)
\vag gL;..a,';,ﬁli- Y a,l«%- \% 6593



FHES T M-S o it slaw 5y Cov LbelS 5 Shas )

(G PLE TR WPV o P P P T P LT T LY
oS o 5L Ol (Y009) (e 5 i 2 g 50l
SllSs 5 Slaga 5 O0Y) e s FYF B YT I
55 000) ;me s Ve G ¥A 1,6l ol LT 5L (YY)
5> Gl Olpoe o a8 Lo S 5158 gl s 5e Jal 5
e 53 S 35 e ke VIO Olsess OLT U5l 550
e ks YUY Ol o i 5 el ol S, ol

C,.w\ ool éLﬂJ‘ ..L.i:) JL:A E)}.) DL PLY CM\

LS 5w 5 s ol sss o ol s 5
5SS a3 el O isles 1 eslizad L Lals
Olis sshie (4 araslons 5 pend 397 50 teresY
oSl L S bl s 0 e el
2 ol slaesss 5o b e Y 6l T 5L slis
DL IS s Sled o 5 o kd 03,51 ¥ s
S goodalin Y Jadr 55 oS [ sboles .l ol oals
353l e e OF 0 LlalS LS ST 5L Sl by

oLSuTg_ﬁJ_w Q‘J—g«‘w—:’dk’rﬁj—“ﬁ;‘)-’ ) ol

ol slaeyss 53 Ad) 595 (b AL Ll 3 53 Lels oS (e Joe) (o 55 0130 Y gt

S S <~ -6 &
. ’ ’ : % x ) ] , : 1% x

S N T T . S B SR

+ v v ' % @r 3 v v v % ('EC
Yo/ YA/Y YoV Y¥/4 YAA ¥ Y-l Ye/¥ \/0 \/A v /A \VA% 0 YY’—JJ
YV/O Ya/% Yv/# Yo Yy ¥ YV—,l YZ/Y o/F /A ¥ #/\ 0 Y/\—J;\

/0 YA/A ¥4 YV/A Ye/0 ¥ A\RES] YV/A Z/Y \7A1 A7A} 4 0 Y-

Ya/¥ Yo YV/A YA/ \iK ¥ \‘—'C YZ/A Vo /0 \Y/¥ \ o ANAY 0 A= b
Ye/v Yo ARVAN Yo/ Y4/4 ¥ /\—'C YV/Y ARV V¥ q VYV 0 \W- 8
Y4/0 Yv/4 Ya/A ARVAI Y¥/A ¥ \\‘—'C Y&/ \V¥/A \V/& VY/Y \V¥/0 0 VA= 8
A\VAN YV YV/IV Y&/f YV/Y ¥ \9—'C Y7/ 14/ YY)V \o/F AN 0 AR
\K Y¥ YYN AR7A% YY/Y ¥ Y~—'C YV/Y V¢ 14/4 VYV \O/4 0 YA- b

Y4 Ya/v e/ AEVA YV/O ¥ YO—'C /A Yy AR7AR Y¥/Y YV/A 0 Y-l

Ya/v YO YV/A YY/X A% ¥ Y‘~—‘C e/ ARYA% vy/¥ Ya/y YV/O 0 V-l
Ye/5 Y\/¥ Yo/f \4/7 Y4/ ¥ AR Y/ Y¥ Yv Y¥/¥Y AR ¥ AAES)
A\l 'Y V¥/¥ \e ARVIA ¥ A-,5 Ya/¥ Y¥ YA/O YO/ Yo/7 ¥ Vo
Ya/) Q/Y #/\ /A [\A% ¥ Y- YA YO YO0 YO/8 YO ¥ V4,
g:bj;'-:c Wi Sl oy B= bl =

- -
J/&;”h:/’;{{)

\vag Owjj}obl YaJuIVeJ}:

=

yra



‘5,1145 JL:.:‘; «L:a)a.; &«Jw}h uu‘-_mwuwu-\‘_w:

Gho 3 AY 5V A Y s 4 glails 3 Shae 2alS
G55 Olon iledd o e s t/F 4 sad a4y o
05,5 Gy e des 358 e odalin ¥ Jsds s oS
sl s slacnY 3 oS A e Ol 5 Lyl 13
LS 3 Sas BLsd 5l 5wl Ssline 35U (g5
3SR Gosd el 2 sme 53 oS (B Ay
St 25 ol Gl Jeily Srals S
Al e Ll pl o laady 5 e dd G555 5
Oz G b 3l Ogansn cnl oS osls Gl 15 s
3 Oy ol g e Jite olsa 6“(‘“"" GG,
S a5 i) Colda Jlals o plsa slaplll
Sl s @l 53 (YA) 558 e G ym Lials O

Sls s, Shes s 43 5 didy 5 juew 5 COp L]

¥dsdar 5o ol i bl ¥ dsder s
o 0351 LubslS ol suianlas Slivo o Sle dlis
Oyt 33 QLY Jdr 53 bl mfucu sl
Ao pn Sl 53 (6 A6 e bl 48 s
Sl =Y s cou bl ol o3 0 (p<0.01) sk
Kledds Hlsbae (g) 5 5 (Y flize
Hldas o QLIS Y Jgdr oS bk 14ils 5 Shes
5 So il mglans 5o (5o 08 52 o) bl Sl 5 03,
L;)j_.i_h}é}m\,udasjiwéwéﬁﬁl}wp@
m\ﬁﬁu b‘bbv)ﬂ»@}ﬁw)J&idLA:}‘cbod)J
Ao byl s, Shae o i ¥ Jadr ilke 5 ol
DireS 3 eag S g rienises I8 T el Sleg

el o et e VY (o 4 by e ails s Sas

(V) 3 5o e D ﬂu“;‘“fjcf”;'/fj“-;)}'j’c]‘“u;i‘ﬁ‘éw%lf
wwfuﬂfu""gﬁ)wg\\“}q e J’"‘-‘f“’
. L
Yo oA, .
s
:\\. I ,A/}/: :/"l ‘\—'\ /2\ oo
3: e - - \al *
é‘; ' : 9 i A \2 .\‘ A\ My
" 44 \ oy
Y LA/ 2 ;m-w?
< 0 /‘ o K "-.p ¢ oy
: X .
’_.ﬂ b . k _‘; @Lm
" A *
;'L ] \
¥
4
o H |
R
" % "n g ’3, » Ip 7
~ "~u \L&_ L. N . ~ . \u{' U{, -
%((”’ B % \\’\ \‘F\, \\y\ - A
e > "L s
il y90

Cadls p B clS 31 bals o8 T 5L Ol N S

-~ -~
U’JL;UV’;{4)
\vag QM}_,}:&EI Y AJL«J‘:I \% 6593

AT



FHES T M-S o it slaw 5y Cov LbelS 5 Shas )

SAL Aoy w5 So Jlal sl 53 6558 03 035
R 3y oo odalin ¥ Jsds 534S O S0k
8T ol Slas 4 by e 0S5y 3 o Shes
wﬁ‘jﬂ)ﬂ%wﬁé‘jw‘abfﬂfmjwb
it 1P ) St e Gl B S 3 S 5550k
AV 5 VY OV (\0) e amy sy 5, Shee jialsS
.x_.@juluj_ﬁwcu&;;jﬁ>ﬂwsbd
JJ_4<J-A.9 &Au g)‘i‘fL"J Cmn] 0l u,a;-u 9 u_i‘
Ay oo B ab 0 o0 U e (15
)J%&Aﬁ@‘e&wjﬁh)}ﬁéuwyjbmﬁjﬁ

.g\j)\b)‘).;ej);&i

¥ dsda oo podis ml @ ar s Ly o Shes
23 Sos=i o3 0By Bl 5 o3y Gl aS 55 e sl
s rShes S35 AL Ao o= s S Sl m sk
2 Ao S dleal a3 (6o pd b 5 il Gé )
Jadr 55 oS €50k .l w3l 56 iy, 5 Shas
b s s Shas (o e (Sl o els DL E
RreS 503 Fa ey Siews 17 ST L LT Sl
Pt eyt WY Sogs s b B 0 Shas
VE S S e (RIS S (55505 AL e
o et VY 5 8 F T e e e e
VA OA DA Slais 4 55 5 Shas JalS o o Ja
S e T A g Cand G5 M
sl s, Shas mls s, 5 Shes oS Ll 5l Lleds
Sos— o i o=l 03 5 Sl 2, Ao
ol e sdd el s ol 2alS
A b 5 o5 U o i s Shes Sals
slacY s oy Ses Y dsdr x5 b s
Ll Sl 3y § S s Ken s eag 0L Ciliss

&L&u;\,rj);l\‘ o Gillas 1o g 5 Shes

LohelS olE s andllas Slie il )iy & o J g ¥ o

s Sles > Ses s Sles

380 bl 38 0es bl
xS S PHE ey @L:»

<l O O <l Fa o ofin (A GSAD (S

O B AEYOR RS SENEVORS | v VIAY/YY OAA/S¥ YeYVY/EA B
YIRS BN VIR YAV VO Y O L A YoYA™ TEA™ YYVYQT o
\Al A7ANNE A7L N V o YAT YA BANOTYT 0ASTAYREY VasoVAAT Coss
VIR SR VIR L VRS sV (VS BV LS s VA 2l FYV/ VY AOYE/Y™ Goxd ¥ o3,
IR VO /0 VO VO ¥ VYV AYO/¥ Ve ¥aq Uast
O/ VE/e VS s RV WA \o/p AA cVv

- -~
RYAL 227

\y4¢ Owjj}obl \'aJuIVeJ}:

=

¥y



‘5,“45 JL:.:‘; ‘Lg}a.; &«23& AQL:AWM-\:«

Lhols oLS Sasandlas Slie Kl dnglio F Jgu>

;J.QL..& ;J.QL..& ;J.QL..&
;IQ,.;; wL«J' » JJ_{LJ« u,uL.ﬂ\ »
&5}) Q,:‘Jj}f PR C,“J“JL
a1 ¢ 554 Gonodor 5 ¢S 54)
(S IS (5
DPsy e Pa sy SFs Ssp
AY/+4 A YE AYO B/ A+/ON Av/0 AYVY ANE4d AVVYY A
AY/YY A/Y4 Ar/YF ABVY/¥Y A /0¥ A/OY AYAQ AYVY AV \VY VO
oY
AY/\? A/Y4 ATV ABY/YA A /0¥ Ar/OY AYASP AYVY AVYY? Y.
AY/\O A/¥ A/YA AV/YY A /OY A/ AYAY AYVY AVYYP AR
AY/YY AV/+ ¥ A/A%7 AY/YV AV/NAQ AV/VY AFY AOAL AYYOSP (XY 4
BY/v# B+/AY B+/v4 BY/a4 B+/4v B+/4Y BOYYV B+ BYaas Y
3
CY/Y) C/Y¥ C /Yy CV/¥¥ C+/¥a C/¥A CYys. CYoo CYWVY I 7
DV/Y¥ DN\ DAY De/f$  DuYS  De/YS DY DY DsoY q SO
(dS/m)
E./vV E. E. E-. E«/\O E«/\O EVA Eva EY.v =
E«/VY E. E. E. E«/\¥ E«/\¥ EvY EvY EYAV \Y

Ol das e OLE s o ool o 4 2
AR R e NS LRI B ST e
Sae DS Al o S S e e e
SAV 04 OF liie 4wl 3 Shes ulul O 6,0l
ol o Ol gl G ae LLS 2alS 5V en
Glos Vo s AL BF A Gle 4 s s Shas
et ADledd e ey S g /7 4 gl 4y Do
e e WY LY Sl (g5 mhas 150
wb‘ﬁ&jdﬁ&‘—éﬂdiblsﬂgw%ﬁdﬁ
Ghao 3 Vo AL EV LYY alis as o f, 5, Shas

.b‘a.k..::jlﬁj.v e e /5 ‘u}zu O G

sty 5 Shes wlal ) ol sAb O e 4,8

T dsdar 03 polin @ ar 5 L (g0 9 B0
23 Sus=s 3 ey Julie g 03, s pd e edalie
G ran G 56t o w5 K Jlesl sk
(553 5 50 s 2, Sos (olal ) Ol (5,00
S Aoy S bl a5 (6558 b 5 il
by wils s Shae bl ) O (g al G ae IS
53 odie s bl el wiliS 3 (s
e 2B i S C8 8w Ul o ¥ s
(553 3 0b0 s 2, Ses (elal ) Ol (5,00
035 o p et Sieed 17 2T ol Sl by

-~ -~
U’JL;UV’;{4)
\y4¢ QL;M)'}JQB nY wul \% 6593

=

Y¥Y



Sl Ll s Of (555 il sy o LelS 3 Shes (g

ails & Slos
Yoo A A * 1\
} * L LR
: b4
i As & "o
5 AR
3
ER S
Y' T
» & < < s
(3o gmies 3 oo ) ST (590
L9y 95 e
Yoo A A LANIA

* Y. Y)Y

(Do) 9y 0 5 has Canusd
>

Fe

£

Y.

» x - - Z
(e 5 g3 o) o (630
‘_,.J.tg).‘o' Q)S.Ln.c

Yoo A A LARATA)
} CAFY
é‘ A —No
Ky -
5 5
3 F.
3

AN e

Ve £ - a4 /.

(520 pt rior5 o) 2T (5599

Gopb lisen p3lie 5 LdalS oS (g 5 B0y 10) 5 Shas o Wil Y IS

- -
RIS
\vag wa}}}qb nY AJL).:‘. \% 6593

=

¥y



‘5,“45 JL:.:‘; ‘Lg}a.; &«23& AQL:AWM-\:«

o il et O S5 e 5 s

b i iS DY e Gl 055 5 e 3 e
a5 Ll add 03,51 0 s 5 Y IS5 s e
Bl d oS 03 5 o Ol 0 ol fash il &
S e ae Y e a3 LIS oS Less
s i) 5 Shee o pl 658 SRl B L5 ol
5V S 53 et d S e M S (8 5
5 oy asls) 3, Sdes s bl S S O Jsdr
oLS il glacnY 5 o) 5 LbelS olS (a5 2

Lledds esls OLas Llels

&Ue
r.i.)\—w C;J &ijjjﬁjﬁﬁ wﬂ)ﬁ)) c(\Y’/\Q) .0 e)\j':l.‘; 9
augfsz; . Triticum aestivum L.) r.uf g

AY-VA (O 0L/ el

sl 58 e b e ol oo S Y

el s s lirl 53, Shas oy 1TAN)

slais (o= G Bl b 53 o5l IS
AY=£8 (DY a5 o sle o Lo

c.r L;?_w\j:) 9 Cv_iln < Ls_s\_AJ.e c.t uﬂ)l—& Al
O e 5L Al ol e (1YAY)

AA-AY (V)8 0ol ol s sla in s 2

ez p ol s o Ol e LS sule F
o b 5 ol OB Gledde 5 6 Sesluh (YY)
Shestial by s 5 S s S Ol LS
Slac iS50 5 5 pale (GBS )3 eV S
SE-OV ¥ . cliilbnls

9 0Py s 3 Shes pulul ) OF G juae ol,l8
o= JBlame S5 035 51 ass e OLS Y o (s 5
AU Ay s S Sl b s (6558
5ot ol s Shee ol ) O G e LS
S Jlea mlaw 3 (559 Jadh 5 ol 4zl (55
wols 3, Shes wlal ) O G ae S1LS s
L=V W PN PERCIE U IR NEPYNPRP)
i 45 38 4 Ol e ¥ o 5 sdeliasay
5oty el s Slas bl 1) O G e LS
oetdss 17 ST LT b @ b e (554
o WY ot b eSS o3 e
o P Sosh e Il e
LS o S e S VT 5 T
FA N s 4 b 3 Shas bl 5 OT G e LIS
ool o TG e LS 288 5 s AT 5 VY
4 Cand o3 M5 VA B8 DA Sllis 4 s, 3 Sdas
gl R Aledd ey e o /7 8 s
S VR NS CRR O VL JVER b I N S U VLY i BT P W
A0 Sldis 4 5 0 5 Shas wlul 5 OT G ae LIS
el eed P el S S 3 AV 5 VYOV
Lles S 1oy hals e

n3 i 5 3 5 oS 5, Shas e i
ol Aas e LS et b Ll sl o
S Al Aas e Al s s Shee )52
el O Al ) Sy sm 4 ()5 5 e 3 Shas Ol

Yol = 100 — b(Ec — a) )
b o 5,55 EC (s 3 s YTRL ol Al s
A gyi Aty Bl L s s Shee a8 (i
S Sl g e 4 by (5o oo Bl
st b Bl 6y Lo Shas Jhals 0T 51 13
AWY) 558 0 8l

-~ -~
U’JL;UV’;{4)
\vag gL;..a,';,ﬁli- Y a,l«%- \% 6593

YEF



13.

14.

15.

16.

17.

18.

19.

20.

FHES T M-S o it slaw 5y Cov LbelS 5 Shas )

at Maricopa, Arizona.
products. 29(2): 289-300.

Industrial crops and

Ghassemi F, Jakeman A J and Nix H A (1995)
Salinization of land and water resources: human
causes, extent, management and case studies.
University of New South Wales Press,
Wallingford, 526 p.

Hillel D (2000) Salinity management for
sustainable irrigation:  integrating
environment and economics. The World Bank,
Washington DC, 102p.

science,

Hunsaker D J, French A N and Thorp K R
(2013) Camelina water use and seed yield
response to irrigation scheduling in an arid
environment. Irrigation Science. 31:911-929.

Janzen Hand Chang C (1987) Cation nutrition of
barley as influenced by soil solution
composition in a saline soil. Soil Science. 67:
619-629.

Katerji N, van Hoorn J W, Hamdy A and
Mastrorilli M (2003) Salinity effect on crop
development and yield, analysis of salt tolerance
according to several classification methods.
Agricultural Water Management. 62:37-66.

Kaya C, Higgs D and Kirnak H (2001) The
effects of high salinity (NaCl) and
supplementary phosphorus andpotassium on
physiology and nutrition development of
spinach. Plant Physiology. 27: 47-59.

Khalid H, Kumari M, Grover A and Nasim M
(2015) Salinity stress to lerance of camelina
investigated in vitro. Scientia agriculturae
bohemica. 46(4): 137-144.

Mass E V and Hoffman G J (1977) Crop salt
tolerance: Current assessment. Irrigation and
Drainage Engineering. 103:115-134.

Ry “f ng‘J_A: .o Ls_;-Je “p u.:LAJ\j J"‘l‘b“‘ 0

j:}'i._}' &Li)')l)) 4(\\‘/\\/) 4.(: eb\)'ujdg.@ 9 (a 9 (_gj..ﬂ::
M;Tassj_{chﬁhl@edﬁdjﬁy
fv}_LG JJL}_E:-M &L&b‘f:.\_r((\)_ls 3)[-@_3 fk_;‘)l

YV=YV N L gialis

r.,\_g LSJLZ: rb)\ L57-): L;’Li))‘ g(\Y’“&T) A n:b&.ﬁ

s g o STy s 5ol ul ol

) iy lS BBOLL O ke S

SoolS adsh (YY) CT N 32 S =S
(Camelina LS olS &l slican s S5 oLl
S et sl 3 O S sativa)
oSl Ol Ol el (5 sp0r S35 5K
sloai= (YA co (2la 3 50 ¢ v Sk
OLalS o e i (eoliran 5 S sd

Ol Olgol s oKl ollisl . e

i YVY

w)ﬁ)) ‘(\Y‘/\V) s.r (P —RRA R 9 CLﬁ_m
FAYY N (isliS b s o sle )55

10.

11.

12.

Ashraf M (2001) Relationships between growth
and gas exchange characteristics in some salt
tolerant amphidiploids Brassica species in
relation to their diploidparents. Environmental
and Experimental Botany.45:155-163.

Cramer G, Alberico G and Schmidt C (1994)
Salt tolerance is not associated with the sodium
accumulation of two maize hybrids. Functional
Plant Biology. 21: 675-692.

French A N, Hunsaker D, Thorp K and Clarke T
(2009) Evapotranspiration over a camelina crop

- -~
Gt

\y4¢ gL;..a};,ﬁli- \'aJuIVeJ}:

Y¥o



21,

22,

23.

24,

25.

‘5,1365 JL:.J; ‘Lg}a.; &«2‘9& AQL:AWM-\:«

Najafi F, Khavari-Nejad R A and Siah Ali M
(2010) The effects of salt stress on physiological
parameters in savory (Satureja
hortensis L.) plant. Stress Physiology and
Biochemistry. 6(1): 14-21.

summer

Pazira E (1999) Land Reclamation Research on
Soil Physico — Chemical Improvement by Salt
Leaching in South — Western Part of Iran.
Innovation of Agricultural
EngineeringTechnologies for The 21st Century,
P.R. China.

Russo R and Reggiani R (2015) Salt Sensitivity
in Camelina sativa Seedlings and Polyamine
Content. Plant and Soil Science. 8(3): 1-7.

Sakr M T, EL-Emery M E, Fouda R A and
Mowufy M H (2007) Role of same antioxidants
in alleviatiny soil salinity stress. Agricultural
Science.32: 9751-9763.

Shabani A, Sepaskhah R and Kamgar Haghighi
A A (2013) Responses of agronomic
components of rapeseed (Brassica napus L.) as

26.

27.

28.

29.

influenced by deficit irrigation, water salinity
and planting method. Plant Production. 7(2):
313-340

Shannon M C and Grieve C M (1999) Tolerance
of vegetable crops. Salinity Scientiahort. 78:5-8.

Weimberg R (2006) Solute adjustments in
leaves of two species of wheat at two different
stages of growth in response to salinity.
Physiologia Plantarum. 70: 381-388.

Zhang X, Qin W, Chen S, Shao L and Suna H
(2017) Responses of yield and WUE of winter
wheat to water stress during the past three
decades A case study in the North China Plain.
Agricultural Water Management. 179:47-54.

Zlatev Z S and Yordanov | T (2004) Effect of
soil drought on photosynthesis and chlorophyll
fluorescence in bean plants. Plant physiology.30
(3-4):3-18.

-~ -~
U’JL;UV’;{QO
\y4¢ gL;..a};,ﬁli- Y wl«%- VeJ}:

ves



Management

(Scientific Journal of Agriculture)
(College of Abouraihan — University of Tehran)

Vol. 7% No. 2 = Autumn & Winter 2017-18

Effects of saline water on Camelina (Camelina sativa) yield in greenhouse
condition

Seyed Mohsen Golamian i*, Houshang Ghamarnia®, Danial Kahrizi

1. PhD student Irrigation and Drainage, Department of Water Engineering, Campus Agriculture and
Natural Resources, Razi University, Kermanshah, Iran

2. Professor, Department of Water Engineering, Campus Agriculture and Natural Resources, Razi
University, Kermanshah, Iran

3. Associate Professor, Department of Agronomy and Plant Breeding, Razi University, Kermanshah,
Iran

Received: January 02, 2018 Accepted: March 01, 2018

Abstract

One of the major problems in dry countries such as Iran is water and soil salinity. Deficiencies in water
resources have led to the use of saline water for irrigation in agriculture. In order to study the effects of
salinity stress on seed, oil and protein yield of Camelina, a randomized complete block design factorial
experiment with three replications was designed in a research greenhouse. The factors included four lines
Camelina (80, 115, 130 and 131) and five saline levels (0.6, 3, 6, 9 and 12 dS/m) and the control sample
was rainfed condition. The results showed that by increasing salinity levels, grain yield and its
components decreased significantly but there were no considerable differences between Camilina lines at
all. In addition, the results showed that the seed, oil and protein yields in rainfed conditions is more than
that of irrigation with 12 dS/m salinity, and it suggests that the cultivation of this plant in the rainfed
conditions is not economically efficient for more than 9 dS/m salinity condition.
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