[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

VYAl 5 Jlea ¥ 5 ) o jladic0 ala alre iy 53 o851 asle 4y 58

(g O st S LA () Saa 5 9) i SEA QI ) oy
GE R 385 Uy g 0L SIS g3 5 ) il 53 llad g L il

I8 R aal 5 Dbl ol 3l o8y ;8L ay ye iy 8 181 4

o..\:\&%

S Bl i Jlie 53 (o A Caglia b an S LY OB S a8 ¢ SER (a4 Lse ol8 gy (o) 2 )2
VE s b 5 Kl da 0 YY lay o (a8 CliS &) peay a3 ) 5e a8 0l il culS gl
D50 o Jald (o et s oS e S Gal ) paBiea il by s R Bdielu V€ (550 b oSl e
o led o L8 a8 Jlee! (323 (35) e 2 o @l 5 (adbe GES) Ol 2 Ja) 4m 5 (28LE) 5l
Rk Galine W et I up p shie 4 diad gl d e Y0 Jlae a4y 55 )0 e 4y alide
DA ) 25e S g Al cadyy (i A ¢ L8 LS 53 g g S (g e sl a2 () e 55
i 8 K pa Jlme Gl adl 5 s (80Le el el Gl ) Jaala iy am £
Ol 8 2l AT aa g aBle (AT )3 a8 Gl 5 5 Jisbae sLan () Jae Ay ) 5048 2l (L (i 5 5 () ) duals
B 1 Gl s g 2ad D 5 Ll Sl 5 ol O e Bl 5 S 5248 s o il (5 o
Sl 228 B 5o B S B 5 Gaiy ke G 38 e (S 300 5 0le (A Jleel (inen 2 S
Al o 5o 8 S B g s o ee pad (A 53 LB g g O dpe e gy ) 4Bl g Ay ) slaiay jr4S
Aas lii ) (5 la sra it sadaly

-

Aadis
Caely 5 G e 520 Al oy o 5 35 0 KB R 5 5ol Sl Gy dul e S
3 8dae 5 liabe 2 5ie 48 Ll se (G Sage ) L2082 55 3A ) lite (sla i) 5 GlalS 4S 25 e
Y] Job mhan 5o o ol allie 5 ol& 50 (o jiss BB O Jlaie a0 ) B L0 s 1) gl
pand A (ald Ghasiae yn Sdd Jaad 4 5ol LS 4 cadl sad 4 [YY][YA][YA]
O Sisn Gle (ol 0 S 021 e sl il Jilie 3 ALl Jais Jdl s ( siage ) (S WY 8 ) s

TEVLIY LIV LY 1,0 VTS o S0 W0l 5 DS sm ¢ 558556 55K s S 5 G 36 4

5 IS ¢ LS 5 ) <l i ¢ 138 S 5 el gy ¢ (a5 e slae (S g SR T 1 s 0dS sW0 ) g

oYy


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

ST PRTRUTREL i AR ) PR AT NV Pouy- 5 RUTIR: O < RUTET. B3 L PR T NSRS~ R
Lol 3 Oafig gy il (IANS 5 Jsbus (5 Jand I8 alati g Jada a0 3 ) slaad il (A il
YL V] s oalia 3 SGEA i

ATy G (sl slaas il daad S 4y )y gy e 28, o) Sk Ol A
S leae [T Y] 028 WDlel (i Ja pd cand 33 Galg e (a8 b i saaie slah ) K
o0 O GO ) 3 e 50 [Vl S SS3 lagtip  cudd dadii | eale G Ul 8 il (s
Sk Jada Gyoha 3 Gils g Aised (o) Cand 08 hae (SRUS il sl calide slas Sdee
JSd) Jsi 3 U apde e il alen ) s ses Sle B 4 aie Jsle andgim 0 8
LIYLIY]A dee 4o s 58l g 2 dadadaadad Ly 5 o slhadls

Cuani L 4o (6 )b Cailda g g ok 48ALLE LS o3 jl (5l Ja) () gie 434S Cauladle i b s 5
e 3 Ol 5 al A (SIS (aatisi M (o esS il S B [T ]l o2k s
JsalS b S i 818 aS Ly gus oL ) ety ) 5 sadidle) gl b Gildae 23 i oa o guona i LS
Gl 85 o x50 (s i CullB Bl Cpl 5025 (5 8 oS) e e jg) (51 i (Kg)u ) sSal (55
Lol 2l o a4y Gl (5 figr Jaad LS 0l O 20 e QL3S 28 ) (514355 s (e
L] Gt 5 (o 3 i a5 b b asslia jalag) 2 See

D2 253 5e (sl 380 5 Gaig 550 SA (o Qe IS LA 3550 3 i s slagia 5
5 [FOL,[A]025 (520 SO (sl g gy Jls s s (o (5 Jlie () sie 4g,Cand 48 R ) gam Dl 5 )1
GRS Ja) i 4y 25 )5 Gl 4o 0 55 S pad QI8 JSA) () (50 b e (Sl 5 IS slagi s g 4 ja
.[\' 2]@\

DS 50 A ealy i peae 4y Jaso pe sladil 8 aludu o o0 (a8 laa 3 ) S
o aaeia slagia 55 Gimad [YA][VY]10 25 s a3l 0 aadaii (Sam ) (Sha g0l ) 2l 58
Of Cullad 43 5ad ()50 VALV Al 2sm sa aima Jad i 500 Lol et 3 (G gliie slagealy
Do i i Callad 2 e S o ity 48 (e ) 05 (el (o Cumaa s st 40 Ky 0 3
dale ol A8 Gl a3 G i (O 3 ) (U GEaNS G a3 (A Sl 4y [YV] VAL [V]asde
GLES o 438 8 g Lygas Alia) 50 48 (lagia 5%y o T 53 0l 0w Cullad (S ) jage
S B0 L e M Siee 5 Mee peat Al ) 5o ab) e 4n G i S oyl 58 it A4S e

L)1 4 Rl 50 (o) s dad pd st aiual (slannd i

oY A


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

A sn s 3 O A 5 9 4 SAA 218 g adle GRS ) o 38 53 O aladl ) e

s ) S G L allia 3ol (ol (slagealy B Caud (F 8K 48 5) Ly g ol €

LS TSRERY

4 GBan sk Al G 5 4 O8R it g sladdly S e (i 1 Y OB S ad) L ol L

Cuani b SIA o KL o0 58 Jaie a8 a5l 5 2iad JEiie i e el VYO T/ e L a2l

4 LS Gelu A e gla o ey Sl ) ik as £l v auke g4e )i SK )Y

2 1Y olla ol o208 i 358 olSila 43 I cladd el ) amy ok (sl dba 0 e

A JIS3 el sagee <) o8 5ok el ¥ JalE i) 5a) lBE Can ) ¥ s 4y K

JAYYEY'C sled saielu V€ (s )sio50 5 oSV Ev v e ()58 ki it gl aiis & gl (Llas
RUCR

(38L5) 555 b ol (s el Calite e d (a4 S o) S50 K ) 08

D eadiie Celu joy jildie 100 Jlake a4 (228 GAD) Ole 53 Hs) © s (aPhe GAT) Ol y2 Js e

O s Ollel gl GialS (o) et ae sk 2k Jleed Ligw ol (595 0 550 10 e 4 )

Al adila Gaalat Hshady b 4w Soh a g GALE (i (51 s (s Jad i (2 9a8 (Bet

(ol g L Gl
Jslaa s ol
12 da) e o S 5 ABlacady ) S G560 o Jslae (slaaB lake i )
Sl ) G358 s dstaa ) illia) (RS 5 (Al (S Cane 4y da 2 Ve IS Ladd el ala ) 8
EAC 75 sh dag) s da Gl 5 ladisal 4 Lale S ) il g il Al lie 0 g 3 0 Jid
p R Qa5 8 e G 5 SR ) ool Ly il inie aus ) e g Sl ol Lo g fia il

LYY ]4isai SR )5 p 8 0

JS Ollig n (e
ol Sia sladd sai 3)5e 5o lal e a8la 5 S cadyy plail dw 5d IS g g O e i )
12l

Sl S) A (slaci yma aagh eladl gai 03 S 5y Sl eSS ol G 5 L 0 Wad sal (5 Sl Son

oy14


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

A ez JA3)D (a0 ¥ sl andn &) GO C (a0 ) e Qi g) B (e +/0 25 g aad
e ¥ (5505 4Ll 43508 40 D) e Sl e | (5938 (50 s 38 i) oyen o(C 5B
YO & 5a Jsh o Waalisal (558 Cda (5 el Sl an 50 10 (slad o Laddgai (3 i (B Cijae
s O e Aadan 5 658 sl s ) ol L o ailind ade sy cald i jo e gl

LYV]LS K83 o5 R e R s

2k o dal e g B3 e slagiag jo J8 (liaie )
CRad et il oo Gl g aann A Jail il he Ve 3 lagl gy )8 5 B sladdgal (p )58
T zse dsb 50 @i 055 03 S S il g L) aaan Gy S 500k G ) s 03538 Wi sas
el LS B e dlaey JSAS ) ool b o ailind Jaie oy oy alE Jilie j0 jie sl

-[*o].):’ O3 e.)g B2 e‘)gbi:m ERWEN

Ol9 g Gl

12 aladl Jal e ol B s Ay calls G 4w 50 Gl ) ae Ot ) e
S Faab il cam ¥ CSobualluldl o el Sl e Ve 0 lagl (s JlucBar 5 5 ladisal (p )5
Cida 4 5 bagn o O ) 8 el g 4y Galld S a5 (0808 Gime (03 S Adlal 5 Wl sas
Jlie j2 Jiegli 0V ez s Jsh 5o O Gada a5 5 (VL Jslae g Jllan (8 038 (el S
e R nJsassSan o aol& (slaalail (uls () e Aalaa 5 Gallg o 2l (inia ane )y ol 2L

LV A0

S g3 @ i cllad o
p2aladl ) dal e B g aBle ) (i a5 JUS 50 ) & i e 3 Cullad (8L g

5 oxn %Y Jsilsg ¥ sa i 10+ anally i) 0 sandls 553 Jslae g« T 5T G 8 slad slaa 4
JR1 G o (S Gayb 3l (e A alad) e alsl a0 (oalS aisai 31 )8 (LY sekie Vv (gl
R oYL Jlaa (A1 1 cCieln S e 4o o K il 4aa jn Yo laa o gala ) 8 oK Liadgl
sl 00 7 sadsh po o da puA T T o K

inie S 50 5 @l i il st @l i slal ) Juals oy i calale (il () 0 4S Caud S3 4y a3
ar ) Cadled isale a S (o) ) 4goadi Al gy i e ) saliiad U alad) a5 ) ande Gy i o laitin

JY ] alaa

O0¢


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

A8 i

G Gl A 5 il e (5 Jlulan Ladi el (38 5y Jiil <G 0 (S (sladl g (5 Jla (S
Lok a0 il o Sl s3bya dds)lS Jlaie (L 5 als Jilie 50 1Y 510V 5120 lag sa Jsh
(O] Rl s ol ) ealiind

Chlamg=(Y/YOD 1Y - Y/A0D¢2 )V

\ e ~W
Chl b mg =(YY/3 OD 1¢e- £/¢7A QODVOY)V

\hh.W

s Sl Aplaa (g
Al 48 8 O a e Gl a5 80k padld Gl Gile ) ) el gl o)
ol p o8l 5 Wl (s dnlie Cpinan 8 R alad) (180l 5 lale 53 Gaili )5 ok ) Waedla Julas

A% avds s Mstat ¢ LS,)L‘J ‘\.AL’JJ L S(PS%\) MJJJ.}(PS%O) Aa o C)L.ua B \QS.'}\J U}A‘j

=l

B p slae (slaxB ke 31 (5 aine (3 gma N,y SdA (D b (il 8 jeala (Ba g

S0 S g hai )l Jaala (slaoala (piman (1 JSi) Jsan) 283 0a L& L sms olS Ay 5 5 48l
G 3 ad 5 adke (AE 3 e 4S 33 e Chila 02 3L LS 5 e (555 | sl it - st il
1 e Gl 8l (A5 50 LeB Ay ) 5 aBle 50 Gy ) e 4S (e po Gl ufie 1 () 3l
Al 5 Ky Gl e sl s 4y i b Bildae (YOS ¢V Jsan) e gl ald 4y s
O e s ofain sk 4 and (A3 Wl il SIS ()i gl aSle (it 5 aald LS
gy wad A 50 an g adle GAB 50 aa Caly O ee adny o (TSSO Jsae)dIX i eale (i
D SR G ) deala glasaly (FOSEYJgan)a S b aald 4 Cuwd 1) ) bne g2sma
AS A Dy k) calida jlafi A joddy ) gadle jo ) o CDUA) s 3 (Sla Jlid LS g
J322) 28 o (L 2L 4y o | (5 58 (il 8 (S3A ol (B 5 el S 5 ol 0 e Sy
o583, O e L oen 5 8 ) adle (BB YR R a8 ) B va di sl O ae s ) (£05E 0

1 s asine GialS (o (iS5 sla sla b Jd 58 () jae Gl ) Jeals (slaodla ag dn 55 Ly (prinas 8IX

-Duncan’s multiple range test

0¢)


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

OIS pe AL B W 4a

Oals p oo g ed slaa sLNE O e 55y 0 (SES IS B () 1

S oo Ayl s ) S g, i a3 Cullad EalS Cpinen (YU s2m) 30 L 8L oL 4 s

b g adle B 50 4 Cund B 00y a8 8 (510 42 023 Lal G i Jsecle sy L LS

(0 J5E ) Jsan) 3 e el 1ad 5 adle AT )3 1) a3 Cualia el () 4S5 50 )3 Sina

@ i cllad g A8 il 5 ¢l g s S (g g e sl s AT JlaBa (g g (ol Al (gLa jla B -0 2

AWeaX + SE Sl dae) ¥ o8 K ad ) Lgw K o Sy

(C)nrls

s Ol 3 Gy A
D -¥

o Olasdisy ml
D -¢

ol

U:‘.'.'L‘j A 8403k

VAE/N & o/ Y D)

YOY/Y £ /0¥ b)

YAV/Y £ o/v ) )

S

\T"\//\j: ~/~ oY b)

VEVY £ +/00) D)

Y\i/\:l: ~/~n\ a)

a8l

\.1\'/\‘ + ~/~~Y d)

V~\/2 :|:~/~~T‘ C)

YVY/V i./.-V a)

4.3:.1‘)

r

"

et
(mg/g.F.W)

YYE/EV + §/VA a)

YOV/VY L£Y¥/YeX ()

Vev/A /Ao g)

z

S

\YY/2) £ V/Ve g)

WA/VE £ /EAS )

OL/¥Y & +/01Y ()

48l

AV/AY £ /ETY )

VAT & /EVE g)

YV/ee +V/YAY d)

4\.:1:.1‘)

.

g
(mg/g.D.W)

ve £V/¥% Q)

VYA VY )

TE/EY & /E4Y g)

Y

Yo/£9 4 /674 )

YO/AVA £ 4/¥AY ()

Ou/vi & +/E3Y g)

A8l

YY/AY £ /YT Q)

YA/OY £ /YY) ()

TV/EY £ /894 )

4\.:1:.1‘)

.

Ol
(umol/g.F.W)

NN £ Y/E) bo)

Vo/TE £ TY/YY be)

VO/YA £NY  a)

z

S

O/NY & /YYY )

O/NIY £ 4/YYE  g)

§AM £ /Y8 g)

48l

YY/0) £ Y/Y4 )

YY/0) £Y/01 )

Yo/AY £ Y/AVO ab)

4..:.1\.1)

-

58
(mg/g.D.W

\hh/i + ./DDY a)

YY/YE £0/0NY  q)

YA/YY ai/Tav )

Y

AJRS £ /AYA )

VAY £4/£1) b

V/E4 & /YOA D)

A8l

10/0F & 1Yot g)

YNY £ /YE ()

4..:.1\.1)

-

JS gay &l yad
((mmol/g.F.D

Aol dae) ¥ & 8 ) g X jabsa S Jldha o900 o Alida oW et ) -Y g2

Al X + SE
Ly B o sl et adsd gLl b Jls a/b Ji s
GO Sao oa | VYAY £ /YT | e/AYY L W/io Y/EV)
a) a)
v ok X e 53 5y 4 ANO £ +/oEY | E/YIV 4 4/a1Y Y/YVY
(c (c
. MY A | g e /et \ARE]
Ol 2 DEDNGr d) c)
oLy



https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

N

%
%
/
%
%
%

dslaa sl
(mg/g.D.W)
C 3-D 5-D
Jaduy | 162.2 201.4 272.2
W4l | 136.8 141.7 2101
A= 194.1 2031 297.7

SA (139 K af s e Jslae 4B () e Y IS
(5 ) eati A cial o F 8 8 0B ) Ly e 0L8 Xy g Al ey ) g A 2
I Ole 03 Jeu iy =5-D bl Ghaa L Juu A= 3-D sk Jou A cwld=C

400 1
JS gpdig
(mg /g.D.W) 200

0. . . 2

C 3-D 5-D

Ay, 97 .34 97 .93 31.52

W il 122 .91 121 .74 54 .31
A <& 334 .47 257 .73 107 .93

SLEA G558 xa R e a8 (g ) e Y IS
G e A caad o F & K aB ) L gas L8 Ky g 4Bl ey ) QIR A 3
I O 2 Syt =5-D s Gl 2 Jesdw=3-D .ol Jeu b cald=C

100 1

ET X BT
( mol /g.F. W)

50 17

0
3-D 5-D
9.75 12 .18 64 .47
Gl 20 .49 20 .87 50
7 JRgY 23 .92 30 .52 67 .42

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

Ol A a8 039 a8 J s 95 e Clg g O e WUS
Gl lad duw caali (¥ o@;eﬁJQyoggﬁﬁJﬁu‘ﬁgJ

LS O 2 Su = 5-D s ol Gl Ut Jas A= 3-D Lol Jou A cald=C

oty


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

. 1%
i cis s 20

(mg/g.F.W) 10

c 3D 5-D
B 4 9.16 10.34 15.38
W 4Gl 5.77 5.76 4.88
2.5 s 22.51 22.51 20.12

Ol A 3 5008 8 i a R e e o (A8 S 5 () e - €08
okl e A il oF G 8 B ) L g sL8 Ky Al Ay
Ol 2 90 &= 5-D sl e 2 Jau 4w =3-D .kl Jeu A cwld=C

150
<+
U8 gay el i 100
(mmol/g.F.W) 504
2
0. a
3-D 5-D
B 4d, 15.53 10.82 9.72
[ e 8.953 7.63 7.499
5 100.4 33.34 29.22

A A 53 5 05 8 2 Jsa sbia cuean S 93 ) <l il g 3 cullad () S -0 IS
) i A il ¥ 8 £ a8 ) g ol Ky g ABlw ¢ Ay
Ok 3 80k = 5-D skl Ol 02 Jgu 4w =3-D bl Jgu A wli=C

oS Aagii g &y

G 3 3 A pae ) usd Cage ASh aadge BAlS 1) QLS sai g b Lel 4SS
4 SEA L ke a5 502k o slie G il Jilie 50 )5 ol8 A g5 s 000 R D o il
salal (o L alilia (5 y )5 ol 5 23S oy 4l 4l g canad e (slaaid 8 o Bapda ) G oy Sl il
Glale et a4 jaie e e BB O (Al Gle 4y ol e JW e 3o SEA b e [FY] ]S
(B slani oy plai (SEA 4 JE e gladslae e S s L 2sdee bl glia ) A

LE T, YT, V] aboe G 58 ity 5 Ol g g i 55 sl iad]
OSUR slagin Jad yd cad gl Gl 38 5 Jslae e ad g S (38 Adsa) 3 (5230 Clidad

D ASE] Y] Vo Dbl (5 ) anlaii 50 ) 5She LS 5 GEE 5 (Sad 4S a4 00 Oy saca


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

a5 D o3l o 4y gl by (3ilae [ £ Y] 28 o L8 Lgas ol (55 s 02 aladl (853 4 0 siee Alen
Y R S a8, &y s aile o slae glaai laiee (il 8 e (S3A

el 52 52 S Caneoli S 0 a3 (51 o s (ABGLs (J sie 4 4Bl oad el (ol R an Ly, Boa (s 5
Gad b aile 50 Jsbae s o Jae 35 (38 55 O L0 [V ]S W (o) e 4y U ) e QD (s )2
A glas ) e 5 DB Gl D8 (B ) e (8 8
DS A5 ) A4 O siee | (A RS0 Ba5 4) (SBA (A5 (a3 sl slaaE () 3 & sena

S dsbae (s (il 3 4y aie 4S Jslae U sl pam 50 )8 Gy A5 )

(5 Fini 58 e (W yraa S S8 S o) S Y

)] aE i i Y

G0 o S (Sl ) dhaed s 4 il (Lulid e jam g S Gliiae 3 A hia
S 5 Sa S slaaaly ) ool (slagy) Gy 4dsad () ¢ e St 5B (slagyy I sl ma
aend DS ) (S0 e el ) 4S8 Cd had JAS sl Kby o Sia by S
{ARNEMIIE SUSIATRIGITPIES

sl a8 s nead ey 5o I8 GlC e (il 38 e (S8 1k GRS K00 (5 5m )
03030540 S Ot g g O e ,02a) Caned 4 gl 1y (3l (it 2500 o ima gy ol T OB S B 4
Ol 8 4y Jaie iy i (EAIS Cad el () Rl S (SR (AT Gl ) L el
Gl 55 L (SES 40 agle LAY ) (A 00 Ll gl (38 55 se AS [E]a e 8 S 55
(1405 Culan oy paim a5 dant) By (S35l s e s S 5us 3 (A sy o il b ) s
L] e (Sl 40 0L8 Caaglia yy 500 8 (3l (ialS o 5

dyas 53 e Gl ) 8 S 5 jlate ol 5 (iS40 & 58 4S Caul o)y Gl sk aladl (sl
LY Josion Laantl® 5 Sa ) i) (A8 o se (LS S (i

B ol il 380 1) (L8 il i ¢ el dlasos il e 4y (SA A (e ) 52 ol8 48 2y 0 i 4y
A8 Gy 02 anil® 5 Sae dles il g 31 (ool e lia L) 5 ) iy

OB 0 30 49 (SEA GEE a o g G 8 Al uala (B 0%y ) deals il B (5w
oBla O sie 4x o san a8 5 a8 ladl ) ol (7 OB S )l s oL8 il (slaidy o (Sedd and
a0 ¥ B8 a8 Sy o caly Bl ) sasma (g cis yhae el slie (A B s

DA

o¢o


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

o2 ) ) (saaxie slai ) R (slu eile 3y 5 Dada 5o o callan g gl o) calale (il 580 ) gl
e Ll [A]lisw LS 4 ¢ sie g alea i 4S cuud

a3 Jolae slagiig y IS Jae (B O e (88 a3 b puals (885 (el o (s
L dniii ) Ll ol et gy cnlale (38 L g G 48 e GRS Ak 0o 5 S g alle ) e
b (a0 e pd ot ol Uy 3500 sen [€Y s 5 [V E] b (V] R 4n 8 noad Dl ) K
CuAT A b O i 1 L Sy 3 (g Jlaiee (LS o) sen 4 Gilg py bl H8ada (il 8
A [V i a8 a5 (a5

D[]l 028 = sl el jum 50 S 5 Gallg e O Bl (e b el 84S S5 GULE
Of 48 (s ai 40 adoamlie Gl 0 I L et 5 Jslae slani jlade jaoan) 58 355 S D (55
s ofeda pad a8 a0 &y s aile ) (e gead 4 i 8

GRS xiad a5 Sia i il Coihga b, ot Cand sadi ods (e Y saa 3 4S (s
G e 3A [YV]osis 5 [Folola Sl pulas LR o S o Jouailly GEAIS Lol jen Jidg S laia
Cussd Cipdh 4S Cand 02 (s a5 @l GBI 3 3 a/b JAsLS G 50 (s ) Al
Asdai &l (SiA 4y Jeaie ol ) g (aadlid () sl 40 2 e (SR )50 a0 s K

o jlei Ll Cand 5 S50 5 i e 3 Cullad ol padiie © JSKS 0 4S (lin K00 (g sm )
i ol Of llad S s (SEA 0S5 aBle ST 4S (s a4 8 K ) 8 (o bl il
a8 IS L 5 eas K Cugh ) Cumaa g Gl il 4 Odbs JUS 535 G S a3 48 025 (3 R
ol cullad (SEA a0 4 il 02d ()R [TV ]2 sde Jlee ol 3 i 0l 0 O cullad o Jaailly
Al g ady ) ) A8 Gl (RS 4 el () 4S A e GRS Ada ) I Gl () 8 pla ) JUS 50 ) i
S o0 ) aslcallad o g pebon 505 688 530 O 9 el G 4y gl 1) ] o 0 00l Cand (o 58
A e 2

O i 4 2 e 48 Ay oe gand AL ) Jlaie 4y s (oS ley 5 Liges ol& 048 a2l ) R
33 Jlad 5o wals (i g0 3 [V0]aL8 LA ealiiud 350 3 ) Aladd (slad i () (s i aie
L 4S 2 e 28 Jlae (g S 4y SIS 0 ) < i 33 Cullad 5058 lae (g B 40 Gl O e SIS
03 2l il (plad EAIS 4y ) Lsme K 0 (g O ae Uil 8 Jle 3 (S O e Slae 0 4 45
S G

(s \agaly (22 I b 5y 5 4) (SBA (35 4y Caansd ¥ 8 8 8 ) Ly gas o8 48 i (i () Siign § sana 2

Al B i 3 (80 Clada ) Ba & iy 5ol oalie (28l

o1


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

4k s pe LawilSa 3l 5 ) O e Gauliali T 58 4y el ) LS muly | K 55k 4

i i S 4y ade 33lae 25 ool QLS (SR 48 Ll Jlaie e lai 4y (Sae e
D31 alia (ol (slagealy S 5 2 pde ol8 Cilida Sl annilSis (5 9 U SEA R I agh (5)
Ligw alen 3l ool QLS a2 i) (lalid b o) sion B sm ) L atlaga asse Jale ol il
Cudly a0 50 GRS paae ) 1) LYl Saih ialS 5 L 8 dead ) Jd o sy ciS a

ARINAAS

@L’u

1. F.P. Alfocea, M.T.Estan, A.S Crus and M.C. Bolarin.Effect of salinity on nitrate, total
nitrogen ,soluble protein and free amino acid levels in tomato. Plant J of Horticul Sci,vol. 68
(1993) 1021-1027.

2. D.L. Barker, C.Y.Sulivan and L.E.Moser.Water deficits effect on osmotic potential,cell wall
elasticity and prolin in five grass.Agron.J,vol. 85 (1993) 2750-275.

3. L.S. Bates, R.W.Waldern and L.D.Treare.Rapid determinatation of free proline for stress
studentes.Plant and Soil,vol. 39 (1973) 205-207.

4. A.A. Bell.Biochemical mechanism of disease resistance. Annu.Rev.Plant.Physiol

vol.32 (1981) 21-81.

5.J.Bruisma.The quantitative analysis of chlorophyll a&b in plant extract. Photochem. Photobil
vol. 12 (1963) 241-249.

6..R.B.T. Buttery, C.S.Buzzel, J.D.Gayron and D.C.Matarish.Stomatal number of soybean and
response to water stress.Plant.Soil,vol.149 (1993) 283-288.

7. H.F. Christine, M.H.Valadier, A.Migge and Th.Becker.Drought-induced effects on nitrate
reductase activity and mRNA on the coordingation of nitrogen and carbon metabolism in
maize leaves.Plant Physiol,vol.117 (1998) 283-292.

8. R.A. Creelman, H.S. Mason, R.J Bensen, J.S.Boyer and J.E Mullet. Water deficits and
abscisic acid cause differential inhibition of shoot versus root growth in soybean seedlings.

Plant Physiol,vol.214 (1990) 92-105.

oLy


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

9.J.P.Cornoy, J.M.Virgon, R.M.Smillie and E.W.Barlow.Influence of drought acclimation and
Co2 enrichment on osmotic adjasment and chlorophyll a flurescenicof sunflower during
drought, Plant Physiol, vol.186 (1988) 1108-1115.

10. D.Y. Davidson. and P.M.Chevalier.Storage and remobilization of water soluble
carbohydrates in stems of spring wheat.Crop.Sci,vol.32 (1992) 86-190.

11. H. During.Evidence for osmotic adjusment to drought in grapevinse(Vitis vinifera
L.).Vitis,vol.23 (1992) 1-10.

12. R.D. Evan, R.A.Black, W.H.Loeshel and R.J.Follows.Osmotic relation of the drought-
induced shurb Artimisia tridentatain in response to water stress.Plant.Cell and
Environ,vol.15 (1992) 49-59.

13.Genetic engineering news letter.Special Issue.Transgenic drought and salt tolerant plant.
(2004).

14. A.D. Hanson and W.D Hitz.Metabolism response of mesophytes to plant water deficits.
Annu Rev.Plant.Physiol.vol.33 (1982) 163-203.

15. B. Heuer, Z.Plaut, E. Federman.Nitrate and nitrit reductase in wheat leaves as affected by
different types of water stress. Physiol Plant,vol. 46 (1979) 318-323.

16.T Hissao. Plant responses to water stress. Annu Rev Plant Physiol,vol. 24 (1973) 519-570.

17.S.C.Huber and J.L.Huber.Metabolic activity of spinach leaf nitrate reductase.Effects on
enzymatic activity and dephosphorylation endogenous phosphatase.vol.196 (1995) 180-189.

18. S.C Huber, D.W.Israel. CH. Foyer, M.H Valadier, A. Migge and T.W Becker.Drought
induced effects on nitrate reductase activity on the coordination of nitrogen and carbon
metabolism in maize leaves. Plant Physiol,vol.117 (1998) 283-292.

19.S.W.Hullgren, C.G.Tauer and J.E..Lock.Fine root carbohydrate dynamics of loblolly pine
seedling growth under constrasting levels of soil moisture.Plat.Physiol,vol.37(1991)760-780.

20. J. Ingram and D. Bartles The molecular basis of dehydration tolerance in plants. Annu Rev
Plant Physiol Plant Mol Biol,vol.47 (1996) 377-403.

21.K.E.Koch.Carbohydrate-modulated gene expression in plant. Annua .Rev. Plant. Physiol,
vol. 47 (1996) 509-515.

0¢A


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

22.G.Kochert.Carbohydrate determination by the phenol sulfuric acid method.In: Helebust,
J.A.Craig, J.S.(ed): Hand book of Phycological Method (1978) 56-97. Cambridge Univ.
Press. Cambridge.

23.0.H.Lowry,N.J.Rosebrough and R.J.Rand.Protein measurment with the folin phenol
reagent.J.Biol.Chem,vol.193 (1951) 265-273.

24 B,Martin andN.A.R,Torres.Effects of water deficits stress on photosyntesis,its components
and component limitations and on water use efficiency in wheat.Plant Physiol, vol. 100
(1992) 733-739.

25.A.G.Matta and I.Giai.Accumulation of phenol in tomato plant ineffected by different forms
of Fusarium oxysporum.Phytphatol,vol.50 (1969) 512-513.

26. J.F. Moran, M. Becana, [.I Ormaetxe, S. Frechilla, R.V.L.Klucasc and D.A. Tejo.Drought
induces oxidative stress in pea plants. Planta,vol.194 (1994) 346-352.

27.G.M.Pastori and V.S.Trippi.Cross resistance between water and oxidative stress in wheat
leaves, J. Agri.Sci, vol.120 (1993) 289-294.

28. G.S. Premachndra, H. Saneoka and K. Fujita, Osmotic adjustment and stomatal response to
water deficits in maiz. J Exp Botany,vol. 43 (1991) 1451-1456.

29. L.V. Rensburg and G.H.J Kruger.Proline accumulation as drought tolerance selecttion
criterion :it’s relationship to membrane integrity and chloroplast ultra stracture in Nicotiana
tabacum L. J Plant Physiol,vol.141(1993) 188-194.

30.F.B.Salisbury and C.B.Ross.Plant Physiol (1991) 316-321.Wadsworth publishing company
belton California.

31.J.Silva, J.Oson, F.Fonseca and M.Correia.The effects of soil during and subsequent re-
watering on the activiting of nitrate reductase in root and leaves of Helianthus
annuus.Functional plant biology.31(6)(2004) 611-621.

32.R.Sunka, D.Bartels and H.H.Kirch.Over expression of a stress inducible dehydrogenas gene
from Arabidopsis thaliana in transgenic plants improves stress tolerance. The Plant Journal
35 (2003).

33.D.W.Sween,J.H.Long and M.B.Kirkham.A signal irrigation to improve carly maturing
soybean yeild and quality.Soil.Sci.Soc.Am.J,vol.67(2003) 235-240.


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-07-02 ]

LS o po i B8] 4 Ol s eais p edslae G ) e g9y g0 (SER IS B a0

34.G.L.Sym.Optimisation of the in vivo assay conditions for nitrate reductase in
barly.J.Sci.Food.Agri,vol.35 (1984)725-730.

35.C.L.M.Synerri, C.Pizino and F.Navari-Izzo.Chemical changes and O2 production in
thylakoid membranes under water stress,Plant Physiol, vol.87 (1993) 211-216.

36. A.Taher.Physiologia and lipid change in some upland rice) Oryza sativa L.) cultivars grown
under drought stress. College Laguna (Philippines) (1988) 162:Leaves.

37.P.A.Tejo and M.s.Diaz. Nodule and leaf nitrate reductase and nitrogen fixation in Medicago
sativa L.under water stress, Plant.Physiol, vol.69 (1987) 479-482.

38. M. Werner, E. Kaiser and N. Behnisch.Acid- base modulation of nitrate reductase in leaf
tissue .Planta,vol. 196 (1995)1-6.

39. A.Wood.Thriving dry,Perspectives,Research and creative activities (2002) Souther Illinois
University Carbonoale.

40.R.Wu and A.Garg. Engineernig rice plants with trehalose producing genes improves
tolerance to drought, salt and low temperature.ISB News,February (2003).

41.M.Z,Xia.Effects of soil drought during the generative development phase of faba bean (Vicia
faba) on photosyntetic characters and biomass production. J.Agri.Sci. vol. 122 (1994) 67-72.

42.Y.Yamada and Y.Fukutoku,Effect of water stress on soybean stress.Soybean in tropical and
sub tropical cropping system.The asion vegetable research and development center shanbue

Taiwan,China chapter48 (1986) 373-382.

00


https://ndea10.khu.ac.ir/jsci/article-1-1177-fa.html
http://www.tcpdf.org

