DOI: http://dx.doi.org/10.22092/ijrfpbgr.2013.3091

f_)‘ﬁ‘ QAKJ::} ‘;u"ja Q\A\:g C}‘\.&‘} &1;33 QLS.:E;J G;:JAJ};—Q;@LF iollad 99
(YY) ¥Y-£8 dmio ) 5l VY >

Sl 695 90 Ko 4 caglin (Slaas i J S duslio
b Wyl b 50 (C. stenopterum g Calligonum persicum)

01555 desma 5 T3l edie LW pea Bl Ly, s Takan ool
352 oL ol S 5 b s 0 dSC2I0 Glslid (SIS gt oy 55 =)
amosleh@yazduni.ac.ir : 55 Sl
53 s (I sl ol )18 =Y
55 ols wlid S 5 b e oLl sl Y

b Ol g anb wlis ol M sl w8 -8

WY/ b WA UNY il o 6

oS
el 13555 Sl Sl ST s Slosus oSolr 1 OLS S|y 5 iy Jele o 518 b Ol K2
)'\J.v.z}J.:.'éwf):)ag\ﬁlt}:&l)ffbw\aﬁjz‘;{:}@@jwéuu&u)\fﬂ&bﬁdljz
LTI L ol e LSl s O el (ol 51 3 e 3.3 8 13 (6 Seslll 5y5e anb Ll i s gl
Ll il sdalie 458 53 G dsp e 53 (ol ime Soule A (5, Se3ll YA L ol Sl LeSul 458 5
O o lsen 5 s IS ltie andl g b Lol 51 2ty 1ol LSl 655 53 (ol e 55b 4 Jslows (Lo
35 O el 5 ke Olsee 5o (Sola e DB S(sosba s Sl LSl 5l iy Sl pxe sk 4 b JiSl o
Ao Pl JSl i o ola e sk 4 b Sl 655 55 e sladi (Ll ) e Ll A saalis w8
2 GTL 55 sk gl 5 s i b oSl 68 55 O ol J2alS Eel (5l pme sk 4 ol s
5 @olel oo 53 wglie 55 s ine Sl LSl 53 GRS el 5 Bl SIS (ool e sk 4 e JoiSal 68
Rl @l bl cnl by s e 0L o Sl 68 53 ) (a5l 035 Jb s 4 LT Lok
oS e 5 S5l slacd gansd Sl eslizad Gy b 51 O 5 it Jouily Jade L 5S35 8 45 A (5 St Goiow

Llodd 85l dases Ll 2 b 5V O e (gl gme

o e Gl (s slan ((Si s oo il LiSul 1o S glae3ls

YvE 5‘5.«\_>- BL QT 43}1[_.,4 Lf:')\—’ wiJL—:A 456))_104_5 LSL_AUIM_? QL_:.A BL 6“’}—&) o@b )\ uL.aLS u;mg‘ﬂ



e S gln dLhJa."'-LZ B] Wy dos 20

el S el O Sty o gy Slio ool Clid
r e ao (i S S0 3l e 3l e S
o S o U LT A, 5 &S e Ll
C. ) b Sl 08 33 s fon 33,5
b Ol ;e 05 90 e ;3 L i3 4 S (Stenopterum
s (C. persicum) Sl 5l JuoSal €58 55505 5 28
5 Ol 53 53 b adlate 53 ST, el
Jalili & ) o8 8 51,58 s p 550 Sl ol Ji5158
(1998 Mozaffarian & Jamzad, 1999
i, o Jele o 508 0t i oS il
e SLl Gl ST 5 0350 OLS uS1
2> (S b e b et G ol 53 e
530 S 5,8 anslie 5 axdllas 3550 oSl slad 5§
e asslsl 5 B skite 4 olS (S 25 bl s
S ool a5 IS B (6 el S a4y K5 o
OLalS s (Sist 4 Joos lap 50l o age 5 S0
Jesly 2alS alanls 4 <5 (Bajji et al., 2001) <l
ol oS slad e 55 Al mad G2 b 5l (6 e
5 P s s el Las Bai b 0l
Rascioetal., ) uuS o &S o Lol o 53 oS Wi
O s Glgs 28l 4 e Si 25 (1994
Lol 355 0 0LS 1y 2als 5 Of Lile (RWC)
i Jemte OLALS 55 (el o bas S 550w 552
S o Cgby s VL 5 b sl i
slacd seul (Teulat et al., 1997) 55,5 . olS ;>
b ol oS 5 s el el L) L850
5 el (g jemul (,.Jau Ll Jlesl (ke slans
L sl St ol als (Jolw 050 Jltla
S 15 ey el 3 T Sl dISGsl, a5 sadanl s

e

0 S a3 AL ke b aolie 53 3 e e s
AS ol oS Sl e sl e s AT 3505) e
Cemily S ol s St aS el O sdiasglis
SalS (ol sy =5 L (Alizadeh, 1999) ¢l oLl
5y 4 lld opl s Wlandl s aS Agls s
ado 3| Sl glaass S s aalsl 35 Sl
SYsb e s 5 i 4 0blS oy el
Lol el al b i ol lad S s
DA Sooe 5 o815 (IS 58 s Sl usle
i S g G oS p e a8 S S
s 33 g g (Gl s s el il K55 O
23500 oo o5 ) (S gla i L4 (5 5
Aled e S5 St Sl Gladae L 1) 555
U1 5S JeSal 4,811 0l ) s (Moghimi, 2003)
Sl 550 Okl 53 &S A slaes ol 5l aS sl sl
JesSeul a8 51 .(Mozaffarian, 1998) 5,1
3345 Wl gy sy Olil 53 48 & Ol (g lasdl
Glaas S sl S ol ol s i Ll 5 458
aadee pa 55 Jen 55 pole o egs 51 kel
23 5S Pl @ 5, a8 i Ly 0 ket
Lt (g5l 5 eSSl Lo S 0L
<Ll £ 54, (Mohammadi fazel & Safaei, 2000)
CLasS,L 5 ok chlis bl sl Al g 55 LG
6U°8—z 2 Léj CiS s Lo glasL JSM (e
2 S S Oldlllas B 4 neS (ubilalS
3 S el 4 g S ol S cbles
U glaas S aw g 5 b (bl glaely oy tage
sl csbas cnbas § ol 3l Sle el

LS‘J—" RGN IS W uﬂl_} Lg\e.!jb:ﬂ “ L@JT S U:U)Lw



Yo \s,L.._:mx_?uﬁ“_,\z;,?}f,aom:fcwl}&;;owhw,;

Gt S Dyl 53 1 e (e I (S0
STl s Jdsse sl gl O Jlacie il 530
5edd a8, Sl b S e e (2 5S1s
Syl s 5 Sad i slp 1 0 b b
.(Heidari Sharifabad, 2001) . .o sV

el 53 ol 5 Dae e i el
Wl (§ ol 0dS (a5 QLS 3 O sdas 10 4S
il Lag 318 5 il b 43 e
Lis Ol 50 5 oLl LB 2 el Hlasl a0y
»>.(Barker et al.,, 1993) .S o Lol age &
e S asdllae L (Y r)) O))Ses 5 Bouteau L adss
el iS sLasls s Lgssl s el S (SO
SLa0 s 3355 (ol oS Jaul b 53 48 43S e YL
Ay s S 5 el slid his skt
OLSan 5 AKhONdi sl o sDs 55 s J sl
g o 3 polie Ol is addllae s 5o (Y007
ey SRl S Al DL ) 5 6 0SS 0
oS slaplill s i i S s aedS 5 s
oS Wsls OLES Cyrmes Oliis oyl il oo el
Loy s alea lapldl 5o e 4 ol o
Al Al (S 1S

S e B0 (a5 s e sl IS
o2 5 e sOS SlaSs sdaodes el (S
S IS Gla s e 33 S e Js IS Sl
e 4 O35 S 5 BB IS Gl a5l b as
Olss o b s AS aimsd Aal oo 15 il 0 5555
Ao lais a2 5o Sladde d e S Olsen
(Martin & Torres, 1992) s

.(De Lacerda et al., 1S s 5,5 il Iy 55
Vlazml 0lld alis 58 5l Jghous 3150 oy 55 2005)
o s a5 Slgil 5 o e S s
3 ol 53 St i 4 85 Al s O
> (Sudhakar, et al., 1993) s,ls s lacus ;SIS
ez oLS e Rl L oS il ol b K8
Slotzme LS L Rl bl ol 5 edd il s
1y Sian SLs sh 5ol S s Csb
Ol 53 ol mme SRl s (S S5 5ba
Slad S5 olS (St 25 50 258 0 S 2 s
Slad s dm 5 L0L0 o 1) wnlls e s
o= 4S5 LS e B 5555 5 SIS b 6 85 S
S s 5o O il 00 5 e o e 50 5
(Irigoyen et al., 1992) > 5.5 o (S josl @olas
Lyl b 55 oS ol lodidy 50 a0 s hle 158
S 53 o BB 05518 i il e Gl St
el il e Kistany 5 Kist Gl glasls
e VL Clle 4 by oy el 2 st 4 SLLS
= = ds J=s Gladg ol 5 el
Sl Sl chass 5 lis s Ses 4 e 5 L5
3 iy (SISl Eel e 353 0 (S e
(Wang et al., 2004) 5,5 Jsbw S 1o planil
05 45 Aodame (1444) O,LSea 5 Bohnert - _oxas
Sl 5 Al ORI e Oljn (i (5 ¢S
*—e@ﬁ@;—*ﬁ@wﬂ—fdwj‘df"f%
S bt 53 53 b 5 Ailed e OF 03l 55515
La o581y s 4 3505 b e iy (S2 OLaLS
) 3l sdgs S sl oS 3 (glodas 1B
o pslie @3 St e L g5 St OlalS riy



e S gln dLhJa."'-LZ B] Wy dos 20

55 SCist 4 Caslie gla et le wy p Jiales]
el anb Ll 5 s addllas 550 JiSCul Lo S
oSl St S 51 plaS a5l b a skt s
33 4S5 sbar i Ol andlas 3,50 sleal&in s, o
o) s eSSl 5 Gl JoiSl 68
slapatls (5 S o3Il Sl pygial bylsee & 50
wlie Liass glap b 5o den &S sddol Ol Six
03 s el (ol Sl deny 5 I3 e e 3 s s
ol 0 Ol 4 JoSl slaaly ans (ol A s
YV alne) o pn e Bl el 53 ST 2) 0
L5 bl oyl sl g oSy (O Goe 2o S
Ls ol 5 dsb s ade) Gee e Sl Ve Gas
Iy gLadd 5 s 5 Ol (Lol Sl L3 ad e 5o
5 et oS O o (Slse el T Jelly
Ol 6 =S e3l01 gl s (6 —Seslul Bl r.:ML.,
Al ) o Vo s LSl Bl 5l 5070 s
sBates s an 5l e, denl Sl gl 5
e S O e Sl esliul Ly (VAVY) O, LSen
s by LSl el 43 Ol E (S 05l
G wdr Ol s (686510 (VAVA) Kochert
53 dsdome ladd 5 2o gl OV 250 sk 3 s
o gy Sl oS es Ly e il 8A0 25 s b
Bl 51 Ol il 6 S o3 sl i3 S (S5l
o3l ol L o god O ol . bzl JuoSCul oS
ol ho g sy L (LA e LA S )
&l s g Se3lasl (V4A+) Jones s Turner
a0yt JortSal il 51 S ST Ol 5 S5l
LeS - = 0o sl acs olsesl oS Calises bls

\R3 \)Mi—)uﬂqu)jw_?’d)}_k»ﬂMﬁ&);OJ‘JJ‘

Al

b 3 0lS  Six a5 3 Sldlas 1 gl

oo 3 358 o plal e slajles L oKl
fﬁ)MQ‘H‘fﬁ)bduScN@‘ﬁﬁé
Olis (V448) Ol,ea s Leone «S g, by s S
UjWﬁ)$)@hbwﬁ»\mduSch6¢>\a
Ol e G ) 53 il o sline o8 2ule3T L s
L;—M”LSJ—:’““%UIJ:““L”‘J}L’“L;LAMJJ:}}J{
)JM—»\A\ A_S;jajbm_wb:jﬁw‘&éj)sch

A3l S el sl (glassl ek S 5L

o o9y 9 Slge
adlas 3540 bl o Laas S

Calligonum b Loslul &8 55 G ol )3
5,5 C. persicum) Sl ;) |Sul 5 (stenopterum)
bl Dppoa a LS 5o opl 285 15 adlllae
igls 2281y b Ol gl w5 Sl g S (Sl 3
Lo, l/ob CL&.Q\ G ol lagest s b oSSl
o ladas s 5 Lo 4 bl SIS0 slaasls
w5 ol Gl S e e 01 B0 a5 ) b
$ols OF slaad 5 o3 &l 51 SoL ket OF (e
S8 Jolie 3 b e esle sy 0 Lo LSl
cos plie JU L plaasus glls gl sl
VL oS b b 3 6w saeSS L (e
eV s 2 2l sl bls e
Jalili & Jamzad, 1999) 43l » ;58 5 Sl
.(Mozaffarian, 1998;



\n% \s,L.._:mx_?uﬁ“_,\z;,?}f,aom:fcwl}&;;owhw,;

Boersma  Shirazi l_ly, sl 1ol js 55ke s

Ol 5 olyd hd ks Sl Joelse (VAAL)
olee L LS ol i s 3 a8 akia e
G alsy e gdmee Sl S 4gad 0 3 Lo s
A s Ll S g b gLl d i el o8
Campbell Jus 5 eui 5L ol o 3l eslaal b s
S eslitul sy5e aby v end gl (14VE)
;! (Bubbling Pressure) U= Sl oo LB s §
ol Sle sl eslazal Ly (YaA0) Campbell x s,
s 5 m s iea IS s S o)y s
Shedd (g Seslusl il Slis i Jol= glassls
Ao Sy daw st Waesls LA eslaia] SPSSYY )l)_é|<=]}
lie 5 A S 15 w5 a3 50 el
oy 2o y3 0 Jlezt b STy g5 a0 bajlas S0

el

@bl 51 S Al
B o) gt S o8, s S il
RSV Sl s LS g all o sase 055
YVpldl cshy s 4 S ks oSl e Sl
Ol s sl Gy oz Ao )3 T4 Dol S35 Loy
e ok aadllae OLALS s aty; adlaie 55 St b,
23 e S o Al (Sl Shs sy Y0 =V
Yoo 50 dslas aS S5y AV 5 Y70 slaca b
S S5l Jomly Slie O ja sl o A3
3 e o3 0 Csby 5o L ST Al es sl

J\_:.JJ§ MWWM)JY' Q{j.b)).))l{—\/r

sl ax 3t 5 b s i Of 5 s el
LS 2 55 2l 038 Sis I ey 5 Lk 6303 13
03 el Vi de 4 ek gd e L LAS 05 I3dome
izt Gl gad 035 5 Kk o33 | 3 a3 Ve (gl
ST i gl sme) RWC i (5 —Solus s
%RWC = [(Wr — W)/ (W, — Wg)] x100 J,
el G5 Wi oS 1 o360 Wi 0F s 45 s aniloes
Sanchez-Diaz et ) dil o S, e 053 Wg 5 S
Kws 3l s 1S Ol (5,831 (sl (@l 2008
S sk ) 4y A% eslinal (SPAD) i L5 08
e et oLl oSl 4y o e alai 23
oo A Sl Bl glad god e 5 ey
L ool ad o 53 us (6 S 03Il (6 e g8l
wlis OLLS O Lol 5 Jploms (glacid (s 2 Ol
Coge w lelesl = b (6 Seilul B sl s
A plal 65 gl LSS a5 ol St b
Vo) b laa iy, Sony S glaas ol

(o Sl Vo) dee Glaain) oa 5 (e Sl
Gyl s ol Bl 3 S csby sl S
Gged o e SV S a (S w3 b o seahs
0355 03 eiss 3l Ao Ad o555 LT s S
S8 cela Y8 e 4 10 0%C &l 4 s s Ol
33 Ao s S o an Cagb ) Olpe e LD 03l
et Sl el Gy S S O
5> (Vave) Campbell s, 51 S ueby e
e (8l 4l s el S O sl 550 5
Slaassad S S cglia 5 sl (S Ol feily

.MMQ)OD}WSL&



Cw}ua ‘51.&‘].4"\.3: J'l u""}f 4....;\3»

33 e s OMe s (ol e sl (Y Jsix)
slads Lal s sdalive Slpl 5 b foSlul &8
O b Gl JeiSal 655 55 (ol gme sk 4 sl
Sl e Sl 5 Jebs IS e 3 g b JoiSad
JeeSal Sl il s me b b Sl o
Ol 05 ol e slss () 5 Y J8) 55 Sl

A ealie LSl (sl S oy sl 5 e

YA

ey Yo dSIM (555 sl Slast b 5 ot
S ;.JT O U I N NI I 7 e (S ee]
23 NO 5 ez A0 53 0 sy 5o 5L YT
g e ™ ST LIRGNPp
JesSal 3 T Joilly 48 51 0L o (pl b
5350 YUY Ll ol 5 S e s b
s 6 Se3l =YV/A L s Sl S 5,8

(Spad) s s

. d
) b
. I
* T 1

=1yt Causl

eala Sl

(Gl 31 ) onab Bl 55 ool 655 53 53 by JS Ol e duglle =) IS5

- 4t -t € C
]

(%) = s 5) sia

b

d

ol Jaasi

._...u.h' JuiSl

(Sl 31 ) orab Bl 55 ool 655 53 53 o g 1 goms gl Y IS5

Lol s odalie oLl 5l by s o 3 Sl ol 5 b
D53 S n e Sk AV Lllhe b Jlo glans
S Golsgme sob a4 b JiSl 68 s S

555 05 5 05 ke VA e 1) ) Sl
(\ dj.\:—) L sdaliw (&...29-

Sl 31 da Al
B pldl essdomn 53 St Cugby o do el 5o
23 ol gre Dol (Lled e aS as e S b U
Sl i edalie LSl 68 55 o O edly

DSl €65 55 o o Jldde 55 iaman (55l5 sme



vq \z,L.._:mx_?uﬁ“_,\z;,?}gafom:fcwl,&;;owhw,;

Solsme ssb 4 b Sl 65 s bl L

O Jsds) 350

ol 5 g 5 Al o 53 e

33 ol ey JalS sl ol pre ssb 4 ol
JesSal 8 53 Jrals ol il b Sl B8

o doloe Lok 5 s Olies Ll o5 Sls e 1]

JerKal 655 55 53 oolal 51 dm 5 I3 o 93 55 a3 5 oy o el 5 Kle anglis -\ J g

b oSl Sl JeSal

Z

55

—YE/Y £ AV

— YV EWE

YA 0P Y/AY £ Y
Y/ £ e Y/e £ et
v+ © VA £ VP

V¢ £ @ ov/ £ YY/YPC

ZYMAE Y/ 0P

S A A

@bl 5l Jd

6olal 5l ey OY o Jeily
okl 5 g3

Gl 5l Ax (mglgfw) oy g
ol 5 g8

sobel 5 am (mg/gdw) X3

G G Bl ghls 45 ol ko) il e (bl O s olol Al e 53 5 andllas 3550 Sladi S I me Ml s liasOLES Sosline Loy > F

(sl o Ao 53 0 oz a3 Sl O3l bl gl Jls ms sl BB cditos S e

RWC 055 YU s sl olis e byl 5 s (g 5V
855 pl S fely & Ll b Sl
ol oS dil bppe Ko 65 4 cend (1 Jsax)
S et il et S ety G b 3l Ol i Ol
Cle 4 Llg oo 5 b JeSl 53 YL RWC
) Waisy Gk 3l ol him Gl sy
s Jolee b S0 0o B L s (L, 0
e Slgee ey 53 (VAAQ) Kaiser aslae 3L
TSl e el S b Ol g5 elS e o
Cab s A5, B L el RWC siaoss
& o3)ly ando Sl EU oS syl e sy 4 (SR s
238 0 Sy a e Ll 5 oens IS glis
Ll iy s s Ol g s 2alS o RWC wlea
Sl pl ax S1 sl o ooslize ciliis 0S4l

Gl 5 e 4 (S OIS e 5 )

33 plelml gl sl el 0 S5 e 5 L
wils I3 pba bl Bl s 5 b Wk aul
sl S i bl s s W5l oS SlalS il
Aiy 4 Ml el bie 1 s sldshe b
S Jeily Koo B S s bl s e
ke raml (i 5 ol O Oljn Lo (oD
Joilty &8 LS s Sl 4 b pasia
Ol wlgn Olojen 5 atdly &K i |y 355 (el
w nB AS bis s gbadl o | RWC) (6 iy
ol Bl Gais 53 g dalp Wbl LS Lais
SR Sl £ 3 e b Sl £ 1
Pl Gl b JSl 65 ol



e S gln dLhJa."'-LZ B] Wy dos 20

AL ijp ol:§

S 2l Rl SE B 8 ey S
AR 5 o ST Gl dasdes Sel (i
(Martin & Torres, 1992) 355 » |ds,JS i
SV 838 Ol S K2 Tt s oS LS
R s e Lpoe 0 A Gl R
A edalie b LeSul s 55 Jds S Ol
S e o3 (Yerv) Ghorbanli 5 Niakan jioces
b sa Ly IS Ol a5 Lsls OLES L s STIREEE
‘Qﬁgﬁsr.;)jaﬁ)bﬁ%jlﬂwww
sy i yells o35 55 Of e Js

r.:.wb.i 9 v.:.a\.w )‘Jj.ﬂ 6;0)‘.«\4‘ )\ J«ﬂb‘ @t_v
S 0L oSl gl S s |y ol e sle
Ap ok 85 53 53 ol mexd Ol s
S 53 e B 5 S OLLS plgl aes
ol S JblS ¢l b 213 (S el
L;M)@Lw);brm&ﬂwgﬁsﬂu
P R L B R TP
Sl s S el 53l s Wlesls Ol R
S Lz e Ol ekl ol 518 e e SIS
SLSLIL o 31 Cmilas pad aiw gy 5 03 505
WS 0 Spl mBT s el
.(Heidari-Shariabad & Mirzaie-Nodoushan, 2006)

YL RWC Ll e yaseie oSl sladi 58 (6l
Joiliy 2ol 03 (oge B IS gr b oS 2
Al Wl 658 ol s el
O eksn 5B Sl kS Ad Ll s hiles
Sl sonl b Al mozd oy o5 Jlad 5 5
b s omlt oS 5 s slaaial Al a5Le) L8500
bl SLs L 55 5,8 e Do (ke land
©3daw Slallas (Rascio et al., 1994) ail o 5
sl bl s S8l glacd el 28 4 o
SE L Sea Sl il Spse 0SUS
(De  &yls Vs (el mhs s sSde oS S
S sl Ol ol G CLJ Lacerda et al., 2005)
JuiSal 655 51 mh b LSl 3 s e
oSl 658 55 Joloe glads i bl g Sl
LS 5l pam oy b JSal 1 i Sl
A LAl s s sl 5l S b el S
s Alves Jleplgeas aas oS 25 2 S S
oS Six 4 Cuwslie w5y (Yerd) Setter
Cel S i aS Lsls olis Manihot esculenta
Sl Sl A Jlee sladd falS 5 s SRl
S Aloldly il o e (E5 b oS (gslge S0
4l ipd e o kST LS sk 4 bl il a5
S XU ol G alie LS 0 S (S el Godal
5 oke) s S ey 3 s (YY) Ol Kea
655 5 Sa i (Okel
s Py ks 5 e a8 Ksls olis mongolicus
ol e Rl edd (oLl oS L alie s Sis
Jad s e Ol a5 Wl DL e Oldds
Xzdls Ol 5 il o LialS A3 ie 5 il Olenls

Ammopiptanthus



£ \s,L.._:mx_?uﬁ“_,\z;,?}f,aom:fcwl}&;;owhw,;

Olse a5 AL, Persea indica, Myrica Faya
DAl e S s 3 okl Sl s s o ey
o 03 e (TeY) OLa 5 XU fpioeen 5L
SF 53 SKi G Ok 5 Jle) b
5 Ods a5 Lsls OLis Ammopiptanthus mongolicus
23l el s (golul OllS s a3
Sl 658 55 ) alis 1 S LSS (6 S et
ot 3 ol JeSKl £5 55 8 el 015 5 0l e
Gk N i ey B b e S
Ot 5 (el 5 A3 mexd Lol jan) (s mens
S o L5 VL O el (glgime 5 L5 1S
S el 530 eV gl Wl Sis 5l
sl S 658 53 pl 53 Ol VL e s
Gob 3Ol Ul e el sl g5l 3 gy e
Spmes] ol 3331 3 3 Ladijs) LS aney) Wi,
D S ol S e A3l Ses Julge b (e
s dgenl by Al Sl G b 5 ki ol
S U Jske e e G bl L sl LSS
Sl opd Jolb Jske ol w05 S

213 il G 4 5L 45 sl

&l ol

sk gl bl OIS en S s
ool Sledie oS 55 JKEls omen 5 b Olie gl
Al Jom Gla58 5 S5 s sal al 3 1) G

solasw! 0590 2ubco

— Akhondi, M., Safarnejad, A. and Lahouti, M., 2006.
Effect of drought stress on proline accumulation and
mineral nutrients changes in alfalfa (Medicago

FU el o (Yort) 0K 5 Wang oldlas
LS ol a5 sls olis (Haloxylon ammodendron)
il 53 5 ol | (euly ©) ol (3L ke
Heidari-Lw. 5 i pl alie A4S 0 max 5o
4w s, (Y++) Mirzaie-Nodoushan  shariabad
S das o 0L SOldllas s esls OLES Vadle 48
23 Sogh Lo ek 5 (SUS @ el 3 eeslsy
sy 0L 1 bl ol el S e Iy e OlaLS
S Sl el e @ b Sl gl S S
Al 58 (S e

3 oL TEY b Sl s O el
G5 aw Al edalie YAVA Ll Sl LSSl
OKen 5 Dhief ilol 5 end adlas oSl
G5 sl ol sl o fesly (Yerq)
35 o34 (S5 e ol Jesly Calligonum comosum
Josly als Ol Kos w58 55 4 e pulb 51 LS
OLS o1 Jewslyy U G ol 55 ol (g Se3ll I
(V44Y) OLKes 5 BEvans Lu g ol adllas JLL
(YorY) OLKan 5 Sperry (Y A) 0L, 5 Grigg
Sl caslle

55 5 55 okl B Ay s 5 ol Jewsly Ol
oSl €55 53 Sl nl Js il el 68
e 0230 b msos 4 ol g b pme b
ean s e 0L 1) LS nl s (S sed oS
3513 e G e cal 03 il S das e 0L
ol Ken Jglome Gladid 4 5l LIS piman il
Gots alie Ll Wl (ghanl @il 55 (g S S
s o3 (YooA) Ol 5 Sanchez-Diaz « .5\l

Laurus azorica, > ,5 455 aw j5 St a4 S slis



e S gln dLhJa.'"-L.Z B] el dos 20 LY

Endangered Plant Species in Iran. Research Institute sativa L.). Journal of Science and Technology of

of Forests and Rangelands Publication, Tehran, Iran Agriculture and Natural Resources, 10: 165-174.

750, p. — Alizadeh, A. 1999. Applied Hydrology. Astane Ghods
— Kaiser, W.M., 1989. Effect of water deficit on Razavi Publication, Iran, 816 p.

photosynthesis capacity. Plant Physiology, 71: 142- — Alves, A.A. and Setter, T.L., 2004. Abscisic acid

149. accumulation and osmotic adjustment in cassava
— Kochert, G., 1978. Carbohydrate determination by the under  water  deficit.  Environmental and

phenol sulfuric acid method. 56-97. In: Helebust, Experimental Botany, 51: 259-271.

JA. and Craig, J.S.,, (Eds.). Hand Book of — Barker, D.J., Sullivan, C.Y. and Moser, L.E., 1993.

Physiological Method. Cambridge Univ. Press. Water deficit effect on osmotic potential, cell wall

Cambridge. elasticity & proline in five forage grasses.
— De Lacerda, C.F., Cambraia, J., Oliva, M.A. and Ruiz, Agronomy Journal, 85: 270-275.

H.A., 2005. Changes in growth and in solute

concentrations in Sorghum leaves and roots during — Bates, LS, Waldren, RP. and Teare, I. D., 1973.

salt  stress recovery.  Environmental and Rapid determination of free proline for water stress
Experimental Botany, 54: 69-76. studies . Plant soil, 39: 205-207.
— Leone, A., Costa, A., Tucci, M. and Grillo, S., 1994, _ Bajji, M., Lutts, S. and Kinet, J.M., 2001. Water

Comparative analysis of short and long-term
changes in gene expression caused by low water
potential in potato (Solanum tuberosum). Cell-

deficit effects on solute contribution to osmotic
adjustment as a function of leaf ageing in three
durum wheat cultivars performing differently in arid

suspension cultures. Plant Physiology, 106: 703-712. conditions. Plant Science. 160: 669-681.

— Irigoyen, J.J., Emerrich, D.W. and Sanchez-Diaz, M., _ Bohnert. H.J.. Nelson D’. and Jensen. R.G.. 1999.
1992. Water stress induced changes i Adaptation to environmental stresses. The Plant
concentrations of proline and total soluble sugars in Cell. 7- 1099-1111.
ggdulated alfalfa plant. Physiological Plant, 84: 55- _ Bouteau, F., Dauphin, H., Maarouf, E. and Rona, J.P.,

. q . ; 2001. Effect of desiccation on potassium and anion

—Mart_ln_, B. and Torres, AR, 1992"_5 ects of water currents from young root hairs: Implication tip

deficits stress on photosynthesis, its components, growth. Physiological Plant, 113: 79-84.

and component limitations and on water use . -
o . . i — Campbell, G., 1974. A simple method for determining
efficiency in wheat. Plant Physiology, 100:733-739. unsaturated conductivity from moisture retention

— Moghimi, J., 2003. Introduction of Some Important data. Soil Science. 117: 311-314
Rangeland Species Suitable for Reclamation in Iran. B Camp’bell G 1585 .Soil Ph);sics with BASIC:

Arvan Publication, Iran, 672 p. : .
. ' ! ) . Transport Models for Soil-Plant Systems, Elsevier,
— Mohammadi Fazel, A. and Safaei, M., 2000. Valuing New $ork 150 p. 4

the Global Biodiversity. Dayere Sabz Publication, _ Dhief, A., Gorai, M., Aschi-Smiti. S. and Neffati, M.

Iran, 19_2 P. . 2009. Comparative phonological and water potential
— Mozaffarian, V., 1998. Flora of Yazd, Yazd Institute patterns of three Calligonum species in the eastern
Publication, Iran, 473 P. great Erg of Tunisia. Flora, 204: 581-592.
— Niakan, M. and Ghorbanli, M., 2007. The effect of —Evans, RD. Black R.A. Loescher, W.H. and

drought stress on growth, photosysnthetic factors,

cort_ent 0]:, proline, Na, %?]d K_content in two tolerant shrub Artemisia tridentata in response to

cu t_lvars 0 soybez_:ln. Rostan a,_8. 17-29. . water stress. Plant Cell Environment, 15: 49-59.

- Rasclo, A, Platan, C, Sealfalh G, Tontl, A and _ Grigg, AM., Veneklaas, E.J. and Lambers, H., 2008
Fonzo, N.D., 1994. The accumulation of solutes and Water relations and mineral nutrition of six closely
water binding  strength in  durum  wheat. related woody plant species on desert dunes and

Physiological Plant, 90: 715-721. interdunes. Australian Journal of Botany, 56: 27-43.
— Sanchez-Diaz, M., Tapia, C. and Antolin, M.C., 2008. — Heidari-Sharifabad, H., 2001. Plant Aridity and

Abscisic acid and drought response of Canarian Drought. Research Institute of Forests and
laurel forest tree species growing under controlled Rangelaﬁds Publication. Tehran. 213 P.

conditions.' Environmental  and  Experimental — Heidari-Sharifabad, H. and Mirzaie-Nodoushan, H.,

Bptapy, 64: 155-161. s 2006. Salinity-induced growth and some metabolic

— Shirazi, M.A., and Boersma, L., 1984. A unifying changes in three Salsola species. Journal of Arid
quantitative ana_IyS|s of soil texture. Soil Science Environments, 67: 715-720.

Society of America Journal, 48: 142-147. — Jalili, A. and Jamzad, Z., 2000. Red Data Book of

Iran: a Preliminary Survey of Endemic, Rare and

Fellows, R.J., 1992. Osmotic relations of the drought



£y \E)La...';d’\Jlf&ﬁ‘&}ff&h\:fcﬁno‘}&,ﬂjoﬁfMLM;:

Temperature  Stress.  Wiley-Inter-Science, New — Sperry, J.S. and Hacke, U.G., 2002. Desert shrub
York, NY. Pp, 87-103 water relations with respect to soil characteristics
— Wang, S., Wan, Ch., Wang, Ya., Chen, H., Zhou, Z., and plant functional type. Functional Ecology, 16:
Fu, H. and Sosebee, R.E., 2004. The characteristics 367-378.
of Na*, K" & free proline distribution in several — Sudhakar, C., Reddy, P.S. and Veeranjaneyulu, K.,
drought-resistant plants of the Alexa Desert, China. 1993. Effect of salt stress on enzymes of proline
Journal of Arid Environments, 56: 525-539. synthesis and oxidation in green gram (Phseolus
— Xu, Sh., An, L., Feng, H., Wang, X. and Li, X., 2002. aureus) seedlings. Journal of Plant Physiology, 141:
The seasonal effects of water stress on 621-623.
Ammopiptanthus  mongolicus in a  desert — Teulat, B., Monneveux, P., Wery, J., Borries, C.,
environment. Journal of Arid Environments, 51: Souyris, 1., Charrier, A., 1997. Relationships
437-447. between relative water content and growth

parameters under water stress in barley: a QTL
study. New Phytologist, 137: 99-107.

— Turner, N.C. and Jones, M.M., 1980. Turgor
maintenance by osmotic adjustment; a review and
evaluation. 87-103. In: Turner, N.C. and Kramer,
P.J., (Eds.). Adaptation of Plants to Water and High



Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research Vol. 21, No. 1, 2013

The comparison of some drought resistance parameters in two Calligonum species
(Calligonum persicum, C. stenopterum) in natural conditions

A. Mosleh Arany™, R. Ehghaghi?, H. Azimzadeh® and M. Zargran®

1*- Corresponding author, Assis. Prof., Faculty of Natural Resources, Yazd University, Yazd, I.R.Iran
E-mail: amosleh@yazduni.ac.ir

2- M.Sc., Forestry, Faculty of Natural Resources, Yazd University, Yazd, |.R.Iran

3- Assist. Prof., Faculty of Natural Resources, Yazd University, Yazd, I.R.Iran

4- M.Sc., Forestry, Natural Resources office, Tabas, I.R.Iran

Received: 09.14.2011 Accepted: 02.24.2013

Abstract

Drought is one of the most important factors in desert ecosystems that affect plant growth. In
this study some of drought parameters were studied on Calligonum persicum, and C.
stenopterum, under control and irrigated conditions in a field experiment. Water potential was
estimated -34.2 and -27.8 in C. stenopterum and C. persicum respectively. Two species showed
no significant differences on praline contents but soluble sugar was significantly higher in C.
persicum compared to C. stenopterum. In contrast, relative water content and chlorophyll were
significantly higher in C. stenopterum compared to Calligonum persicum. The amount of Na*
and K" was not significant for the two species. Irrigation significantly decreased water potential
in C. persicum and C. stenopterum. Irrigation also decreased proline content in two species, but
its effects were significant on C. stenopterum. Irrigation decreased water potential and soluble
sugar in C. stenopterum. Comparison of drought effects in control and irrigated conditions
showed that osmotic adjustment is active in both species. We concluded that the two species
may be able to adapt to their habitats because they are able to adjust their osmotic potential via
proline accumulation.

Key words: Calligonum, Water potential, Proline, Drought, Soluble sugar, Relative water
content.



