[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VYAV hg/(d')m}kﬂjk&/ﬁb}t’b JL»/N@U»‘,‘_;}”LS bﬁ;r}t—

S Olo iy (glyske Badl g oS AT b3l al oS 25 A5G

(Triticum turgidum L. var. durum Desf.) ¢, 5> C.\:f o2 S 5

v oz, Y VE L \ p
;Jﬁbw"ru‘ﬁc ‘Sybwjdsdw‘_)&wcﬁ}\g‘uﬂ)w

0 S~

Lal g 5 5T w1y i oldE edul 45 dtes Jaswe sdes L5 Aw op S heaSTgs e Il 5t glhsle Ll Sis
S S Slao ) sea AYAD o 53 O1g L sdhe S 5 oKl (65,5LiS 0uKiils Slidow allS j5 hags cpl 3l
3 (UV-A, B, C) iy slysle andl ((ga Jgn 5 Jgo 5,50 Qoo }foo)a;widaqmc,u;bwr,,,; oxS o> 5
SLrasIaS ) Ol 2 (slosle andl Sud Sl 531 b oS sl DL s s 81! (450 b b 780 Ol ) ()lel O 598
Ll Ol o 5508 5 0 S tenSli3 5 Clale (150 L Ll Bl (2053 pgs9s paiS S (sladd 555,18 5 Laas 55D o W |
3 emnn By S 5 il 55T 015 6ol O Jlie 5 oy SdemSTigs Joline 1 andllas cpl 3 .ol 2alS (g,ls e 5 sba
O gt il orn ath g8 Jd g IS 5 s 535, (il 5T palie s b3l 5,50 Jole aw o bolise I DR 3 g
@ o Bl pd 3 oSS Tgs S 5 iy losle ptads Db Sl b s 2L Sl o oS 5 L S slainss
23 s sdes ST A sl g, 45 S OIS e B gl 4 4z s b ol DL a8 gy paiS S gl slapntis p Ol
e S p Jslons SlasSsp GRS Lol jen bt cpl e SIS plp 3 olE CBlis RalS 5 Sy slee K, ad 5 S b e

A el g g 3590 0 hE 0B S 5 oS 5 Shes S 4

£33 c.LS/ (S Dlaw ((KiE S S aS |65 (s gl 0b andl 1 gadS slac)ly

5 S Sl 228 o i S S S S il S e B LS T S

OF) Clods S8 s oo s s 5y 55 LT L OLal e s 655 0 Ll oo
Ve Sl 5o COp Cble 48 S o s i Ol “~:€3LSU—.’LS’JJ“%J‘M‘Lél—“;}:'J&‘)"(’)Jﬁ-’(’-’f

ot A e 02 e o Jres S 80T S 1 e ity Y e 0 5 e

Ol (oot Con 5 Sy (g 5,5LaS Baisls w5 HLsls S5 Bl gamdils S SN
Sl oS0 (g5, lES saCils (bl Tl 5 el sl Y
‘-J‘J‘éj ‘U’UJ‘” C.»:.:)_s omb ‘6)'JJL.'ZS SAisls ‘LS_J‘J& @me )W\J Y

modaresa@modares.ac.ir : S5 g ;S Gy (L3S J ge 1 ¥

\F4%


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VWAV 5l / (D) ooy 5 bz eobad / @350 dla [ aaeb pole 5 (55,5108 05 5 p 5o

Wols S O cod b s Ll UV L sas jlas
Jodomn (Sladd 5 il §samme )3 odd sdalin (sla alS
oS g Olpon a5 ol (lagaly Sl 3505 IV
OF) cl aly ks

COy ilsdl as s S Jasl5S 0L 5 &y 5
Sl doyn Vo L1y Jdome lalydn s S 6l sme
Jslome s Glaldn s S Glyes 5 A3 VYo L) analls
(F) Sl 0313 ol 3l (gl gms | sbas Ao 3 OA B

5 S i S oyl 0 S (6a) SRSl L Ol
Sl e €Oy 2531 a8 sl s COp chale ool ois
A s S Sllllae (TA) 335 o a J35 IS 8 s o
Slallas ol gl ol 0l plmil UV 5 €Oy oline
A Osa by e 5 oo Bline 1Sl o e LS
03 4S5 ol i jya bl L(F0) col sl Cio s Bl
Lailosl Kos osal o Bl flize ol 3 cpl oo 4o
COz ol 3l 4 pS ol ol ey 4 ol 0l 03l> OLES
S J S A G (S S e Lol e
(AL o

s 55 €Oy il gl 3 )y G ol S Os
S 48 Al e o5 OS5, Jrd glosle andl
3PS ol LS 0las Shae Jole o) 3 ot o
30D Cealis o3 olS o Sege oS s Sl g O
A G55 i s Sl 5 01l 530S b oS L]
45 (€O s UV ( (Kist) odas ames 25 4w pl 5 Julite
P SN VP 0 LG PR P Rty
So32 b g 5P 50 =) Sa) G (Dol el ol

s i

la 2y 9 5l
S3o3LaS aSiils 3 adly Slinios GloldS s bl
Lo ol J xS ol 3 55 Ol g s S 5 oKl

b gn L OYO-Te) Cushy 5 (G 5 55 sles YO/Yo C©)

Slp e S1 55 g o ail (LI3ICO, JIL(F) us
el il o e O 25 Sl S el n Six
(Y0) 5,13 5 S

53 s sl andl (Ll 1 Sl i il ol 0551 o 55
UV anil b5 i g a8 (1F) sl 0l (g0 elans
g e e B e I L e
5 0 Ul Ol e S2alS (g5 53 (o 5T (Sl 5k
53UV Gas o s (VF) dily o T oo 358 4y Sl
GLaasl s glalie s 0 ol OlalS
DNA 5 ALS ladsersn (S5 Sbb ko 5 (8 5 52
Sl UV g sl 53 (alS slaas 855 .07F) it
DS 5 Ol 5 4Bl SRalS (5mn s laalliS aile
) A oo SRl S o5k UV s

o Jlasl a8 as S 518 OSes 5 600 ans o
SO s 3 e Hybalha Jds 8 chle S
s OS5 G 3 (Y) 3ls aLS YA )b by IS
S A b Jois s e ble Ko S s S A8
alb |55 IS o il Eol S das e falS A s IS
(Vo) 358 0

Slaes UV g a8 s 5 50155 S 5 5550
DRl L gl e QLaLS S ol 5T 5 Lo 55505
Gl 48 W8 518 Oes 5 1S (Fe) ol (gl e
a5 ols Jals 1) M S5 SPEP 5 Sl < Jls UV
2l 0As b o b s s bl el (S
) S S S 4SS 1S s LTL09) st
a3 5558 g oo b sa J3,5 05 ol S
o DLS 5 s el Il gladd (Jsle slapnts
5\ 50 S YL UV s asl ai; 0alS 53 UV sicS
g oS Gl Sae Jials ol J= n 0 (VP
Loyl s S mead Al 305 55 o 51 5,5 5k
S Sl Jyeme goddy S ey ok s S s
OLalS s Lawsl 1ol (il il o 5L 2l L Wl o

\PA


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

S Mo p i gl Ml g S enSTs5 3baSl oS 25 ST

s b e Al e lag ol ol 53 ek sslizal (Y
Y by 5ol sy Sk 5o b jsbas e Jsb ()l
Loy Vb (gm0 Bl 00 5o Lol 13 8 ood S 05
U e sl 00 gLl b g plis )l 2150 b 5 a2 3515
Al bas b g

S8 el Ol UV 5 Sis 5 Jlesl Olejon
2l Sl e e d e 5See A0 Ol 4 55 CO,
Cmlber SO upp o S (655 COp s Jlesl gl 2
5C0; S8 L s 3 0la 5 OF 553 Szady b 5 030 13
(0T Testo asls S L) S S K SaS @
ssbe an ey B 55 Glalle 4 DS 0500 S
s ermber JHlao S plad ol O Lyl 2 sl
~r LS sl dasles Jlesl 3 de d ealanad Kol
SrSoolas Sy 5 a8 S wsei Vo olal jsba oS e
oy el deaie mle S5l s 5 Sl 6 Seslll
A3 S iz o8 Lol

5> A ol DS 5 Ol Dylons sl sdn s S
S50 s SR Sl el Ly (IS 4 D Ole JAiST
las Jsdoms ol yion 5 S e ((VA) L (g ,So3lll
3 (Scinco UV-S 2100 Jus) jie by il adhvs s S 5
3 ol sl e a5 L s el ¥e 2 s Ik
e S Gl e 53 0 85,80 Yo U i) glaclile
OA) s S

5o e Dde ol S Sl G Olpea Jds S Bl
R 2o N5 Bl d s e )8 Bade Ol 51 (5ol
Slesleal U 05,0 sy el o b IS es 8515
Al sslas 55 Sl Ol 5 A8 gl g T A0 sl
5> 8inco 2100 Jus UV-S o g8 5 xSl 51 eslaal b ol
() a3 8 Cilp g W S5 55T clag e b
0 e e e il Gesb Ol s sl
ale ;5 0550 S 2 5 Ads8 sath sba fés IS
(Y5 5Ve) Ak

154

akds TV 5 a3 Y0 5 oLl s Jsb adds A 5 a0 0)
Il b s o 31 20 VTN il 5 Ll 50
53 Jro 8B (Rl bl Gaiows ool 3 S 2l 1TAD
5368 08 el LSS Y s sl JolS slaS s - b I8
bl (S i phe b Jyens ookl o s e
S bl sl s ol 5L (as 50 2 B UF e Ol
s Ao 5 (Canb 5o 5550 CBIE) Yoo o SUSTeo
UV-) el 8 andl a4 5 093 5556 (38 I ge 2 J e
L3ls e B 1y e 5556 (A,B,C

SaS LT o35 pus A8 o b ool bl
Ol it go SO Dl i slapalie )
slnl L ol S 5355 0k S 4 2 5 A Il 5 488
o105 L ma s Yo bylast alols L s ¥ s 5 e Y
s D IS ATAON /e ks s cm e e g3 5 Yoo
YL s, Shes 5 )5 b b s es sy ol LT ptiS s,
Sl s 5 Sl o) opl Bk e enss s andls
v s SIS as a)ls sllas (5 pdea S b b 5 ol
S sy s Jab 5s e ST LS s 5 1S
=S s (ﬁ}—kcs Voo) 23555 5 ey Slles
S S 5 eyl g‘ﬁﬂs Voo o Joys Sliud s
S b e 1 S Ol Sl (il iy
0 Jsdr) L5 plonil el

s s Wl d e sl B bl gl S sles
AL oo i gl 51as bl Olesen 5 0LSS
b b usys Voo us s dall jls &S J= s s S
L Koo 25 leg o el (GaSe e 0/04V0) el
S A b b S by ol f Ol i
035 Ol o3 dew s ad b dsn Pe 4 S b,
L =) slac 5l i glosbs el jls dlesl gl 5
L (Voo 5 WWioo el 51) glacids $o al5s, slae,ss
UV-C Philips TUV ) A3 el ol (s z5a J b
SIUV-A s ¢l .GOW/G30TS; UV-B Philips 40W/12


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VWAV 5l / (D) ooy 5 bz eobad / @350 dla [ aaeb pole 5 (55,5108 05 5 p 5o

el 3550 S 455 D051 N Jpu

<l s
V’jb S 4kl Sy o b o - o (oSl
(%) (%) (%)
V/e \Y/# o—Yo
s - ZA \4 \Y
AY VY/A Yo-¥o

sdalie S 0 Sz U35 0,5 53 J e e o/\VF Ol
AUNIPREDRVERY

Slag s dsb )2 a5l olis sbeKils 4 lis
IS S sl 5508 5 (raglYTe Yoo (YWe
e 53508 5 s 5D Ol o iy oS 305 0L g5 50
DA AFNY Olse & o 5 4 B il b alanlS e 55
oS e o/EVE 5 S S 035 p 5 55 g sde PEIPV
C pinis b )3 gl o a8 Jy 350 S 5 05505 5o
ol L as b S amd e Ol e Jsdr) A el
5 ol 55l GlaaslnSS ) Ol i glosle andl oo
b SRl p s pAS S sladS 5558 5 a5 Dl
KASERES)

53 a8 1,5 0lalS s s s S GBS S s WSU
I3l b 5T 5 g 5535 lsoes UV las 5 52
SLS 5 s 5 Lacla sl meas (Vo) 3L (5l e
il 3l e dad 58 g samme 5 Ladd 5 D0 UV el Ol
o= s a8 (YA 5 YY) el adls 55158 0lalS 5 UV
el S G LS 5 s e 013 0B 5 ) e
B LUV 5 Joe gy gladl 2 Ol g S 03
slaceadls S s 5l ule s plil 4 4sOT 5
she ol LT ol Ll oS Gl bl LSall Kos
S J S Gl Sl 4 2 UV 05 il 36U
e b LS 5 ol B b e 4 (V) el sl
dlen olis 2 SO ols ol (Sas 5 odid sl
ALS St S 51 (ol 3 3L UG, 05 5 sl

J:.W_AQUJ.&_A:)‘HJJ" o 4 S ol .Zu.a.i—"' o

asar s Loyl e an S bl ed Gl
LS p e oINSl ol dald (55 slae ses il
e e SL 080 ge sk 3 e s xSl ol b e
o o Sl i T ol Sulg ol
V) &3 5 aloms 5055 05 20 55,5

3 ol eslae Gl Olpe Lads 506 ioes (6l
3 Sinco 2100 Jus UV-S e g5 2Kl Lo 5 1 olS S
Ole 5 0l e gL ¥Ye (Foo YVo lazy o dyb
A8 Ol 55 03 oS ke o el e 00
g b o esle nl ol il 8T (6 S eIl sl (YD)
Sinco 2100 Jus UV-S e 4555 Sl Lo 5 20 53L5 000
N o P ] GO T PV B FR B P
el 5 a5 eslial Yoo om” M7 Uslas i sels
YY) 45 0y 5 053 p S 03 Ve hee bl 2 il 3

SAS (oLl l5le 5 5l eslial L Lasals bl 45
Sl eslial Ly 5 Laesls 0l anmylia (1Y) 23 S ol

() ci 5 oy 10 c)a.a)s Sl glaels der Q),U'T

o g
b el oS ol LS A Slis bl 4 s
S¥oo 5 Ve sl slaz e Jsb) i 5D b T Ol
5SS, Ol ath sa, b b IS (e gL YV
3, (Pse/o\)@uw;\rﬁﬁﬁJ,LNL;LA&;;M
A il e s il 5T Ol S (Y Jsdr)
A 5 S SE O35 05 53 Jse e 0798 Ol

B e 3 S Slosle ndl 4 by il 5Tl


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

3l oS G5 AT

Ls

o oS 4Slss s

A

Ly g,

SUT 4 € gyt P L5 a9 €66 | e 0|0 oo o e | <eoyP 07 €\

T 2D () VA 4%/9 AV

$3/4 AVIV A$/4 AN \4/A °b/4 Ale/a
=S ({7 A Aeoo/o bA/QAY Vi/ed 44/ AV/3A dhoolo fooo/o Ahle/o  Yeoo/o bA/A 4
e xS SO L peeeele VA/AVes SV W AVOL W SMOL wdheo/e  ddes/o  gbeo/e  gdeco/o  AU/AVAL
s SH x = \ wdooolo JVTY wholdd L b\/eY 44/44  doke/o  _Aele/e Abe/e  oble/e  bdleoAd
ey x = A L YAeo/o w AMS4L WAL W QolAA W ASAQ eg0e/e  Qele/e  BOWL/e _VVAe/o bU4\SA
e x €95 K0 \ whe oo/ LO0/LAA L DSANAL AWVAY G a0 L VAQe/e  Ulhe/eWAel/eLede/o  Ab/AeAL
=" \ @ \ooo/o JAVASAOL VWLl e/l QWAL OAAe/e  dbhe/e  JAVe Ade/e Mo Laa
s S \ JAdeele L LUAVIAAL L AVAME AV AAVAAL AV e bdee/e  (Ade/e  gAsee/e  AA/AOAV
oper? A LAVie/o LoOSVOVK L S4IAAL LONAL  AOVAL  AeWV/e | AMAL/e LA Vadele L VOARAAL
x40 A wdecec/o WALBALL WOUAL BV WbV gdlec/e  gdeese/e  qVheo/o  ghoes/e  IAAL
hhicl hhiol hhiol
ISR T T Tl s °Ad oo\ ° A SN e b q fw 9 F A Ul
P oo ] ] SHrma? : Se e
v aclE S
A e

répy ol GO0 om0 H o W ord o606d pen e Y B0 ((eRe o s S 6 oo €19 Hd

[ T2-90-9202 uo Jrrge'nrddof wouy papeojumoq |

[£'STSy'2T /8€T°21S8TS22 T'TO0T 02 *H0d ]

WA


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

r ooled [ @a35l95 Jlu /b il 5 (55,5L08 058 5 psle

o I

VWAV 5l / (D)

\VY

jovie A <6 ey o & 0 H T |00 €T (@0 /0 Sq) R TS o

e Dallla oAb\ /o IVEYN q° 4/VA A o\Wh/o RYSVE HEVA OV
- (iR ANV YAV 2A3/AQ Y Ade/\ 2SVA/e 2AQ/\ BN/
s~ (wdd) ooy QAN QA4 WVV/AL QbA/AQ Q¥AY/ M/ AR/ HYSVE
(wdd) ooy AL/ 2b4/0A AVAQ Qo/o4 s\ ao/\ V44l SO/ RV
s AN QbAL/e S\V/AQ S\ A L5Q/44 SOVA/ e NPAvE KJVA addd/ 0
[T 6 () AN INYA aA VAV VBV AS/44 QVAb/e QA b/ SN/
V-AN SVhe/o QANAA ghe/\Q Qb Y/AQ oHA/A oAEQ/ o o QbAd/e
‘..\MJ RMJ

G S BV L R TN L AW il ol ¥ o e ol ¥ o < ecar

al e Ma (<7 nwma 0 = ¥ ) lﬁm& %M& }SMQ Ne lﬁm& %M& JSMQ e

b e sl e ST SO aye eenrer

LEps My A K (o s K 9 K oxd 6000 pem 0 f (9 5o |70 (RO o8| s T € ey ()9 Fr”

[ T2-90-920¢ Uo r-Fenrddof wouj papeojumoq ] [£'STSy'2T /8€T°21S8TS22 T'TO0T 02 *H0d ]


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

S Mo p i gl Ml g S enSTs5 3baSl oS 25 ST

390 S 5 055 eS8 55 p S e VAP 5 o 0PY /YA Ll
(¥ Jsa)

Slas s by S as W S 58 OKes 5 weas
(/%) dns oo OLE I8 40 Cad (g oSy J2alS UV-C
Lo Ll a5l cmbes Jodsw Jis IS Ol 208 ()
e Al BBl e iS55l slaesle S A
o2 P b Ol 5S35 Eolb UV-B aS ol 3158
3hslinl @5 cidosie Sladllas () 35,5 o by IS
Lo 03 e gl a3 UV s el 3 518 Ol
PV U T BT SN W VI RCIN L0 POV
Lol s, Y (85 5 o ol 55 i il Sl
Gl dlen ;S il s (s 4S SLalS A e el
(FY) Wlesls

Jsdos glacl,iim o S ulw sl sLaalnSS, oslis
3 Gl TYe s ¥ee Ve lar e Jsb 50) Ladsd 5l
S 5535 p IS S sloe slagnSs 5 bya Jdy IS
S Olse 5 1Y s 3 o SASlgs chle a0l
cble Sl s S ), 50 maw sath
A esss pasS S e 55508 Ol » op StenSliss
(Y Jple) Sl 615 _ina

Opeppm oo ;oo 5l o SuSlies S8 clale 2l
Soath sbea Las IS 5 ais 506 il T ol
52 (0 Jsa) ol EalS (ls im0k 4 1y passs S
ol p IS (5 Sialasl b Olie 8 S L G s 40T
8l aS a3 COy cbale ol iy 5 (S 5 Cow
e (TA) 23 8 o2 L35 I8 42 s [l 53 s CO,
P8 Sl 1 o 1y s IS (glge 2l s 5 s
() s S 58 1YL CO, s 65 8 Ay ailias)

J3b) s 5195 Ol 2 sl e 31 lul F 5 50e8
WJodos glachida s S (e gL YTe 5V lag s
S dsloe slagnss 5 s o8 @th 5bca Jby ks

gfj_.s w@;ﬁiﬂ.ﬁ.ﬂf&dw‘ ;553 b\: QL:»J r_}))b rJuf

VY

s lads ol el Jae el 550 Jals S5y 5 Lo
5OV 355 e G5 UV a ol 3 bl il i oa
Lo ot ooyl sladshe BS1s 5o LS 5l O
Ao andl ol de b sl e ol o o LUV L5
i) g slacil fie Sy il glazans
o 5552 (F9) Asled o (6,5 sl (gl i 5 SLos 5
Lol S oo s o tlas 55 ba LUV by e OLS 5
el 5 (V0) A ad i | gt s Jld glacid
podml 4 UVlar sad b o5 Sloj o3 s b o5 Aias e
LolaS 5 onl Wlg e & Bl aalsl S (o0 3555
Ll g me bl UV ol s s w3l s Ly
ool 3 edd Wb S son Ladd s 50 51 2w 4l (V1)
533051 oy s sl 5 s 3 IS S L sk
AT 05,8l S Wil 8 515 s slad ke 5515
S Ghyls 5 Al L UV w358 51 (6,8 sl i
lad sho 5208 wile 5 ddly o id b cpl 3 ST 5
e (V) A B e ol ) S mhas 2alS 5 0
LIS 5 s w UV aa il aS WUiles, S 5158 Oliies
Lo oS 5 Lol tles S L Sl 5 Kos 5 il
LS or S o anl de DIl 3 bl Ol e |
Ol a8 s S 55158 (VYAY) 01,en 5 g (Y 5 YY)
Sl a8 asl Gl a8 UV glajles s beis 55,8
S 5 0 Spslie UV Jlie s Laey S5 ol 48 ol
Sasim UVAB Llas 3 0S o Wl UV il s bl
A el Ladks 555518 Oljee 03 (55 SRl (2 ol
e UV amsl ol s g1 2 sdias OLES oS
Loath sbea |by IS ol o8 sl 0lis Jalesl =l
S Can A sl gl i aiels Sds (i)
sbea J35 I8 Ol (S aS 5o sba (3L (ols e
5o /TPY /VAD Sl & o5 4 5 C piald a3 ath
Ctr 3 A edalis S 5055 08 00 p S ke VN0

%;@)AMCL.A)Ja+b)b¢an}JEQU:A


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VWAV 5l / (D) ooy 5 bz eobad / @350 dla [ aaeb pole 5 (55,5108 05 5 p 5o

satb sa by JS Ol 3 1) (ol mme i LS
SIS ekl s (f Js) sl olis C 5B S sk
gl 03 158 Jse pr dse 5,50 ooy Yoo 5l SuSTies
sla alS 1) e ¢,u§ S b Jssl5 05 B ]
pAS S 55 5 b Js IS Olse (p 2eS (F Jsis)
5 S Yoo cble 5 C iy sl andl Sd 3 05550
S/YAZ 5 o/NTA o S SheSIs Isa dpe 2 s
(F Jodr) L edalie S0 5 055 05 53 p S ke

©) U5 Jds S S s S B8 pemer O 5 LS
a3 5558 g azme b sa J35 08 ol S
i OLS 5wl o slee el (Jshoee sl 5
5\ 50 S YL UV s asl wi; 0llS 55 UV sncS
chle als s ol b She bussi s 8 fals (V2
S J=20 S g 53508 as 15 kS (5 g Jds S
ol Il a a (F) S s cblim pila ST o s
Al 2 5 S e e e il (See Ra
2L R i b il 5 Ses UV il il ol
(¥0) das 2als €O, VL slaclals

0 diS Sl laaliSS ;) Ol o i asdllas ol s
s g 3 (B3 556 5 o 8D) (i3 et
B S AeeSI Ia e Jse 5 Son Yoo Bl 5B
5 ol sl palie B a5l s ol 1alS 5 33l
T 2 LT e 4 Comd (ol omn by | Lok 55508
oS heeSlgs SR (B (F Jsas) sl 2l B aiats
Sde 1 (5l e S C il 5 aiais e 55 g
S s gl 53 Sl 05555 S S (sladd 5N
Ol ls e 3l o S STes o lale o s
(F Jsde) bl b 55550

S 5 ) it il glacs |l
8 J55 IS (il il s 2 (P o/0Y) (ol mn I S
IS S J o glacntis 5 LS55 508 5atb 5b o

(5)“;7."”‘ J_:ULTAJﬂ 4;;@ (_}ALO)J U‘l‘ .Jﬁ)‘zw (ﬁ_})})

alS @ i OF 530S (Y Jsd) 3l LS (g)ls me i
TYe 5 ¥or slag o Jpb) bl uolie s ias
S S slas s sath sboea by IS s (el
O Jsd) 3 S ey

33,5 oo szt 5 LaliSs) 4 ol o O 3508
Sl oot )58 o e 5 0 S Sl a8
el anb Jd IS 55 Jals pl &S a; e Jhie 5 (0F)
sl b Kt 2 48 sl e s Oliisss (YY)
5030 dmg o (YA) 355 08 J5 IS 4 5 Zot e (181
B JS e S 5 sl 45 202 5 il S Ol
SEalS VA b s S 5 Y0 spdm s e b | a
5l 300y cble o cnte Saamon (V) 51
Sls o551 3 S dns e 0l i o b L JS e
clle bis ol 225C0; sl b s S YL sl
S8 Loyl ol 3 prew s Ol A S Cas S
J2sAS B 5 s pls oS sls e Ol ISl S s
S sla el o 5l s kild cos S
o s chle pals oS a0 bia ol i a4 Caslie
3 OlS 5 s slast e IS daslyay L5 o
(Vo) waly L3508 4 5o 4 o

5 (esliTee 5TVe slag so Jsb) Ladd 2 5slie
sy s S5 sath ybea s, ks
Sl e ssbas e r-’-'g Sy Jdoms Galdn s S
Ol iy glsle andl s o glan Blize 5 o
e i (Y o) A S 13 o SSliss ke
s e 53 S g 5558 sath sboca s JS
s Sk SIS 1 Jse i se 5,Ss Foo e 5 A
0 S 53 08 s o008 5 1/AR L o/08) VRl 5
(F Jsdr) Wb e S 5 055

i a3 o S Sl JLS e ble Ll
ath sa, b |35 IS Jlude j5 1) ol ome a8 A il 3
chle I Ll sl 0L e s f’“g S bl ls

V¥


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

S Mo p i gl Ml g S enSTs5 3baSl oS 25 ST

iy (15 axdl 5 o S eST65 Sl slasled blie b o 5590 paE 0y Sy S Slio B eSile el F sl

a by IS SWPPH :
Ligi 8 ath Jds s b s S Jf _ _ Ol 551 )
_ _ _ rJSdL?A &Q)}fﬁ)bg)b) ax
PSS eSSk oS ke B B BERPSP
~ ~ _ £ 03 (S, oSSl sl
FOseS FlseS SIS O3S .
j j B FRT) YYo Yoo Vo B pdi
S S S S5 ) S, Sas
S sl gl kgl
/B0t 1/44° °/044° ALK go/et oYY vpAMe TARES foo (ppm)
UV-A
o /¥V\© \/VAP o /OYVP /140 00/t fq/ab vy pc o/ AF® qe0 (ppm)
o/f55P \/fre o/P¥5° °/qV¢ PN Foset  AF/QY A feoo (ppm)
ab c d c ab a ab b UV-B
o/TAY /Y0 o/FY$ o/qY S/ ov/4 AY/Y o/\5¥ 400 (ppm)
o/YASY y/04¢ o/vvaf o/vsd 0e/¥d 7 so/¢ o /\YYC foo (ppm)
UvV-C
o /TVA° 1/14¢ o /FAD® o/AV YAAS vOvt Dend® o/\ YO 4o (ppm)

LI gl e GVl (P 0/00) STl (ga3l ull o Oste a3 wlie Gy > b slaisl

S SRy adhnds s (5 L T s S Ll
Wil (gl me Rl e g sn eSS US55

plas $oy 2t A S UV 5 (Sos jlad 50 S5
et V) ol esls OLas eu s aalllas (sloa el L
e 53 A g o ble s GIUV ses Cdr LS 5
s Slas 3l i Ao Vo sl oS il Rl S
e ey S L)) a e Jlasl Sis 0 UV &S
53 2 5548 ls s ol Glagal 53 UV wadl 5 i
Lo SIT S o G s |y S (Sl o) G (25
UV Sl 3l b Lad b 5 il sl (2381 0L
Gl el aS alps e s Lgl s S 515 S
Sl am G 0dd (s S o3Il ol 5 SQ5 8 5 500
e 55 53 (V) 43S S BUV b o iy Sos
Sas wais Gl bl Sl paslSa S o 3 0l 3
Lbads ooa Ladssd 5 ol sl Jllie Liils oa (555 o0
S RlB ke 53 a0 2 S LUV 58l

Olpee ool Of e 5 op SaSls clhle b 5o
Ol cpires 5 S o glad i 5,8 5b sa by Js
Olyee g (P=o/e)) agliVeo oo sde s ladd s DU

VO

p3053 pdS S slaclun s S 5 laa s 3o Ol
atb sbca by IS Ol o S (Y Jgds) il
A 2l peS Il s 5 C il b el s
S S 5 055 S 03 S e VY 5 o/FEY co/VA
5 ol b il S B S s A5 edalie a0
I3 me F2alS Sy sla 515 Ol okl T 5 51a8
eSS il 5T Ol 208 (0 ) Ll 0L
5l o8 Osk s s A il b atalts mhaw 3 g0
A edalie S S 035 0 S 53 Jsehe o/oAY Olis 4
35S LA Jrinl 8 atats w53 S il Tl
S ol J sl ol 0L gols pme L2l ol O
Gl Sl 35S LC 5B wiads sk 55 il g3 lds
(0 dsix) Cdl s
03035 IS S 1 GadS 55 5008 Olee o 2y iy o
Shde b ol S5 09 Bl b 5 B il b wtals e o
S J ol edalin S 5 0558 3 p S ke o/OVA
Lol s 4 € wtinls s 53 S A5 555008 Olsze 0 28
Fie S A8 Olpe polS o Ll 2 e s s

52453, (S and e OlpS o e (O Jsdx) 550


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VWAV 5l / (D) ooy 5 bz eobad / @350 dla [ aaeb pole 5 (55,5108 05 5 p 5o

yiaﬂ;ﬂ&b;b%ﬂﬁ‘ﬁl sb,bes &@ﬁ%@dr},}é c.&fr{-ﬁ sfjuﬂ.;SQWJ Wl Jﬁ“&" das 2o OJ g

A 5O ,
4355508 b iss  a i s ol 51
_ aerJ:}les _ P &;Jq)jr‘)_f):u,\_?) )
53 S ke S PSSk eSSk s 53 Jgr ke shsle axdl
¢ (72 fros c .. ¢ s ¢ .
055 65 _ SO3s eSS SdseS Oisp e
_ S e 05 j ™o Yoo Vo
S S S Sy Sis
Al el el
o/FYA VAT o /OVS? VAL AL VLS I VLU A ofoAYS g LT
UV-A
o /f14P V/AA? o /004 VAR SN A L EYA LA VA s oMY sls
o JOVA* V /08P o/0eVP Ved® AV 04/A ATV AL S
UV-B
o /YY" V/YYe o [FAYC o/AFC FOINT OV/AT A¥/eA? oN0AY ssS
o/YYYe AN o /YAY® YA VIS VA SO A Vi AYY LT
UV-C
AT VY o /Y'Y S/VAS YN YV of/eed SNYF s

LI b e Sl (PS o/00) SSls O3] olal 2 Ot a3 wlie Gy > L slas!

Lol cdl als S aclydn 5 S Ol il mialds
cble ol a5 S s
Olyes joadd 5 S8 Rl 3l el 5 S Ol e (0 SdenSTigs
O s 3y Bl 55 e el s Ll
Olms o i S 55 il S s slalua gy S
chle 5y A il p sdads e 4 by e S Dby S
ol o 2 3 SASIss Isa Jsn p Jse 5 S Qe
3 (S m K 035 0,5 55 0,5 e VOO 5 VEENN) 55
5C Jrinl b mdoats e 5 Slda gy S Slde o S
53 23 e dee pdpe 55 Yoo p SUSles e
033 055 03 p S e YIY 5 YERY )\mw@gcb
AV Jsdr) A ey S Sit
G ez o e (Stmes OLSes 5 eS|
SRS o s pS 3 15 S et O Ol 5 gl
55 ol Las aasly 4 Jolos gladis ((A) Wles S 3,058
GLlid 5 Lasuts  Osmmlydons Sl i Sl S
Dbl s 31 ot (V) A e 55 sk
YV U 55 S dsle sbachump S clale oS Klazils

Vo/¥ LN ’ﬁ‘)‘-’j‘('JJ“—?“—’-'}:b-@"JgJ‘J‘"?JJJ

L il (gyls e Jolie 51 (PS o/00) ath |, S
et Sl Sl 31 & S aallae ol 5o (Y 5)
5 ol 5T Ol 1y olal ST Sl 5 o S Sls
(Y dodr) Ais ods py)s3 p S S o glasdn S
555508 5 bl @t sbea L3515 Ol 0 iy
5 oSSl sa e dse 5 S Yoo Zhle by e
cble IBIL S 5s (P Jadn) s ol 5 0s Ll
olie yath sbea Jbs IS ol T 55 5 op ShSles
R dye oS Qoo e sl bl o SalS bl )ls
2508 Sl 93 ol e BN S U816 [ e
atb ya 3518 Ol 51 F s 0sa 5 O
(B Jador) i o> e 555,08 5 il s
(il b s il sl Jale i
Lashiim sy S Jlie — bl o Ol 5 o SSliss
Jdoms gla s (el YWo o Ll sie) a5l
55 sls sims (P< /o)) b |y IS Ol 5 (PS 0/00) S
e et Sl e Wl 6 S a4 Jl s (Y si)
5 555 bl uslie o ilasl sy Jsle

Sdls bl L (Y Jij?-)JuiJaML;ua-i-bja‘_}.:éj]lS

\V#


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

S Mo p i gl Ml g S enSTs5 3baSl oS 25 ST

Ol 3908 5 cp SdeS| 65 L2l 3l sl les &uuﬁ:%wrj,,a oS oy S S Slho 5:Kile awlis £ g

SNEEE) b Ly a s ST
T atb b s JJ/’LS ‘pfls A ol 55T
PSS T RSk peSte (SaSEF0eS i) _
= LSSk _ . _ 05 Bl S pSSlse
FliseS _ FOseS  FlseS YT Voo TVe _
. Se A0 _ _ S SiE 03
S S Sa el gl st
o /FVA? VA& Y\ VARS: AT OTIO* VOIA °/1¥4? ol
¥oo (ppm)
o/YF\E \/foP o/FY\C o/AAP ONAY OY/A Vo/? o/\YA® 5 gaS
o/FAYP V/$YP AN °/qVeP INZ AV A A o/ VY ol
Qoo (ppm)
ARLY \/EYP A AN SRR 7L GRS A 7A A 1A AN 3 g1aS

LI gl pme Vsl (P 0/00) STl dga3l bl o Ot a3 wlie oy > L slaisl

(S dS153 Sl slasled Blie 5T Cow G5k paE oy S AS Slis 5l S xRl amlin Vs

ui bﬂj%éb}b x|

Spdsbs 85 b S Lo A 5530 s s
/ / / a0 . S s DS Al ,
rj__g)zrj__gjj_g?a )JrJ_gt.fl?‘ _ _ YV")J%JJ.__?.- _ _ o ;‘)}Lﬂc\x_&‘
_ = S eSSk B LS RS S mdes S -
SxFs S05s eSS _ p=S 3 el o
5 S » 5038 < o S S O I58 J e
B R SEE O
OAY/5% o/$\ AAN va vl A
\‘ oo
£14/4° o /OAD™ W' Vv OFo/#°  34uS
OFA/EE /oY VARG VY gbede VSN LI Uv-A
° Sk
) Qoo
§oq/r o /O ¥ V/YVP V) /490 VOON® 3 4S
fra/al o /OFY AR AO/Q® M
\‘ oo
00F /N o /Y5t o /A INTARY MGV S
Fra/v /fove /44° AY /07 ors/ac L uvB
° ° Sole
. Q oo
£Y/0¢ o/fo)f o/ASY N7 AN s lS
YV\/¥E o /Y08 o/VAY gy ¢l TP/ ool
¥oo
YAQ/O o/FVE! o/V¥ SV YAV/ef  slS
- Uv-C
YEE/TE o/foolt /Ao 5o /AL Y/ ol
. Q oo
Yot o/YV\E o/AY¢ fo/ve Vo fT s ,uS

I (s pme ] (PS 0/00) SSls O3l oll 5 Ot a3 wlie Gy >~ L oslasl
Qsﬁwlﬁwbguww|qgjdu:ﬂc¢odﬁ wlc.iaﬂvé)gw}g&ﬂ,wlﬂuwﬁ

slaclim g Sy alls 5L r,\_o)(ﬂ\_'.b)wgﬁ.éjlé AN das Ll L gals S sl ols 5 opl clale

‘W


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VWAV 5l / (D) ooy 5 bz eobad / @350 dla [ aaeb pole 5 (55,5108 05 5 p 5o

s bl b S 5 (VY Jadr) Ad sdalie S 5 05
Lol .ol 2alS S b ya s JS Olpee il b mdalds
palde 5 op SdeSles il glacbls js i
pelis aS g sba cill LSS Wy, ol of sl
Sl 3 Gl 53 (il G5 5 G SASlss il
VY Jsd) sl olisa b JS Ol 5 (sol5 sme

53 S ASIss e 5 b wiald Ss Al
) paoss oS S Jslome slacns  Oliee o 25 Jail 5
S sl o Olper (i S sbas ol el
Jso p Jpes S Yoo Clale 5 A (Riul 3 pinll S
PAPIA Olse 4 ol T 5 paS Jal b 5 o SUSTion 1
Olir a8 5 Ad odalin S 5 055 05 53 p S5 e
Chle 5 C minds mhaw g by e S ks lanss 5
O3 Lol 5 5 op S SIsn a5 Jse 5 Sn Qe
35 S 5 055 08 03 89S YPEIN Ulps 4 25
Y Jga)

S s e S 3 S s Bl (S
Fog Ola iy Sy il SRalS L s bl s o
s SAS LI L st 5 glio OF 5 Y) Sl ol an
an il T bl Ll co Sl kS (3,8
pL3, L3 o Olpes ol o falS Ly S i S
Sl ) 5 s m Olime LS ol s il
b o IS olS () Oliis LS Sladllas )3 (g5 5
(Yo 3¥) Cl oss S sdalie UV-B axi

o Gt Gl 4 e (e s el
23 S ST IS (53 15 Ao 5 el UV
sl 5 058t 3T Gl W Jlas! 5 ol o 2
O3 ol edle (TF) iy sl ST s
S ¥t g8 STy S 50 03 35 5 S0 S 5l
a3l ol e g slacsl cowlis taea UV andl
s b owg UV e il Gl et el
Of S pShaS 5 D2 5 D1 glaptis p w55 Sl

el S (Sl (a5 3 Jshome slal b s S @

Lol sladd Ol S s S 518 0Kes 5 e
NP0 ssa> 3 5 4 UV-A, B, C slajlas s al s
(5) s e Olis 2alS J 28 4 S Ao 3 VY 5 OF
el UV glajles 53 oS Lt lads Ol pe 2alS
F s SalS (pl 5 dao e QL) sre s ol as ol
sllis as coulon s 5,058 il o iksee LY &
Olsl fldl o o ladenl (230 say (5SS
DB UV s 5 36 05enS] T sladICsl, L8t o
2l (Samea cplpl 5 Ly b e ST a8 S
Ll oA o s Ayl b aS ol e A5 SOUS
UV Lot slas 0lalS oS bl 51.(Y4) a8 o arl g IS
SalS Ll 53 s g 10 ls 28 O35 b b Lol
03 1 edS Ll gladi3 Ol sl i s S 5 b
OF) sl o

COy a5l S us S ol 5S 0l LS 5 wysl]
Sl (o s Yo L1 Jsdome slaclydn o S (6l gie
=5 SOl g S Glpeme 5 Ao 3 VT U ) analls
(F) Cl o3ls il 3l (6 ls pme s sbar doy3 OA B 1y Jlome
A5 Sl s s oS s S 518 O e 5 el s
(51 e) COp Ll Bl S Sl s S (gl Jslms
g ameme 5> (FV) SOl 58 (A3 YO) UV il b
ey e e CO, 5l zin UV &l il

i gl We ol s 53) S glads 55206
Sie o i Sgsbas g i sl andl 3l cou
O3 S ealin B il b wlals e 5o el 500
otel S s alie 5 oS denSliss il glaclals
sdali o (5l s M| C:,_a.;u)'l CL.N Y
YV Jsas) i

Ayl b mlals mla 3D a5 S Olsee o 2l
bl 55 e SAeSIes Isa Ise r dse 5,50e Yoo hle

oS 53 p Sk o /EVE SVEY g e R O

YVA


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

S Mo p i gl Ml g S enSTs5 3baSl oS 25 ST

33 2 53 O gl L e o ST B AL o S2alS €O,
S sl 4 Sk co b Salln) 33 5 0L, €O, les
(Y0) (55
et Lol 53 08 03 S e i Ol5 e IS 2
i 5 OIS laslE ol Sl s Lo
able Jyloee Gla s Ol 5 28 B50) i sl sbe
Bl dr.x_;f Sils 03 gan OOLE als 5 lapls b 5 5 e
Aoal o iy hals il e Ol (e OV pame g
3 o bS53 0 Gler S L bl s S
53 e e Col Oalasl st e Gl ann s b= s

A el sy gled

L_@ICA_OL u_:‘ BERE g 6/.'@»):.9 6uejz.<.:) (YT’) Jj,.:u@
5o oo STy 05 ST T GLadlSosly 355 dsw
S 55 Sy IS BT (F9) Al e 28l LT Gl g
UVM\Q@\@;_Euﬁﬁdwduﬁ;T;ﬁ-
.Jﬁyﬁf&biﬁk@d)uﬁww)@q
s chale oS Wles S 2518 Jsans 5 sbas e R
YY) sl e Sials 55 COy s asl s,y OlalS s
ehlsS s a8 5yl S 0L San 5 ST (F0)
3 30 5SSl d(63 55T 5 sSely OS5 S
Sl Ly S ae aLS s Sl sdone M5 b b

salaul )40 cl.w

Sl oSSl SLLES) B sl ITAY (s bl )

9 j*.-*—*-*’j:-e sdS JJ_LS 6‘4_?)'_5) J_:.O 9 6‘4.3)')) J"‘j’o AYAY .e:b’ ﬁ‘j\ .C_} u&:};«cﬁ S chw?-\ .Cc.tcob;ﬂ dw 9 Wt Y
NN Ol (5355LES poke alome oS p151 55 (St 4 Caaglie b ol bl

22 S By i (S5 5 (S Dlio Sl lol s S sk G SIIATVE g pie e plie X

A-\VYs L;J'ML..':S C}.LG 4.l>r.n Ml};lf

).‘RJ'-’)J e..l_fl:JL?nﬂ &j))ﬁ)jﬂ)&j)ﬁﬂ@‘% dw)f“ﬁ'/\\‘ ‘(5).5‘) 6M)r)6ﬂ%rcud ‘&t"J ¥

9 g;_Qb) DL L;/Ju)l-w 9 u':"“‘)}—i &bu ‘JJS oL:f L L):J.u (5‘)_}[.& anl UV(A,B,C) 6uJuL: ‘_):""U j"’“ L Ju.Z) 6[}‘/&.&‘)[{

Ne¥-ay Fo JLel

5. Agrawal, S. B. 1992. Effects of supplemental UV-B radiation on photosynthetic pigment, protein and glutathione
content in green algae. Environ. Experim. Bot. 32: 137-143.

6. Ainaworth, E. A., Rogers, A, Nelson, R. and Long, S. 2004. Testing the source-sink hypothesis of down-regulation
of photosynthesis in elevated CO, in the field with single gene substitutions in Glycine max. Agric Forest

Meteorol. 122: 85-94.

7. Alexieva, V., I. Sergiev, S. Mapelli and E. Karanov. 2001. The effect of drought and ultraviolet radiation on growth
and stress markers in pea and wheat. Plant Cell and Environ. 24: 1337-1344.

8. Alhakimi, A., Monneveux, P. and Galiba, G. 1995. Soluble sugars, praline and relative water content (RWC) as trait
for improving drought tolerance and divergent selection for RWC from Triticum polonicum into Triticum durum.

J. Plant Physiol. 148: 745-751.

9. Arnone, D. I. 1940. Copper enzymes in isolated chloroplast polyphenol oxidase in Beta vulgaris. J. Plant Physiol.

24: 1-15 .

10. Ashraf, M. Y., A. R. Azmi, A. H. Khan and S. A. Ala. 1994. Effect of water stress on total phenols, peroxidase
activity and chlorophyll content in wheat. Acta Physiolo. Planta 16(3): 185-191.

11.Bradford, M. M. 1976. A rapid and sensitive method for the quantization of microgram quantities of protein
utilizing the principle of protein-day binding. Analytical Biochem. 72: 248-252.

12. Buchholz, G., B. Ehmann and E. Wellman. 1995. Ultraviolet light inhibition of phytochorome induced flavonoid
biosynthesis and DNA photolyase formation in mustard cotyledons (Synapis alba L.). Plant Physiol. 108: 227-

\v4


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

VWAV 5l / (D) ooy 5 bz eobad / @350 dla [ aaeb pole 5 (55,5108 05 5 p 5o

234,

13. Casaty, P., M. V. Lara and C. S. Andreo. 2002. Regulation of enzymes involved in C, photosynthesis and the
antioxidant metabolism by UV-B radiation in submersed aquatic species. Photosynthesis Res. 71: 251-264.

14. Castrillo, M. and I. Turyjillo. 1994. Ribulose-1, 5-bisphosphate carboxylase activity and chlorophyll and protein
contents in two cultivares of French bean plants under water stress and rewatering. Photosynthetica 30: 175-181

15.Cen, Y. P. and Bornman, J. F. 1993. The effect of exposure to enhanced UV radiation on the penetration of
monochromatic and polychromatic UV radiation in leaves of Brassica. Physiologia Plantarum 82: 249-255.

16. Correia, C. M., J. M. Pereira, L. O. Bjorn and J. M. G. Torres-Pereira. 2005. Ultraviolet radiation and nitrogen affect
the photosynthesis of maize. Eur. J. Agron. 22: 337-347.

17.Crow, J. H., J. F.Carpenter, L.M. Crowe and T. J. Anchrology. 1990. Are freezing and dehydration similar stress
vectors? A comparison of modes of interaction of stability solutes with in biomolecules. biology. 27: 219-231

18. Dubois, M., K. Gilles, S. Hamilton, P. Rebes and F. Smith. 1956. Colorimetric method of determination of sugars
and related substances. Ann. Chem. 28: 350-356.

19. Gonzales, R., N. D. Paul, K. Percy, M. Ambrose and A. R. Wellburn. 1996. Response to ultraviolet radiation of pea
lines differing in leaf surface wax. Physiologia Plantarum 98: 852-860.

20. Greenberg, B. M., M. Wilson, K. E. Gerhadt. 1995. Morphological and physiological responses of Brassica napus
to ultraviolet-B photo modification of ribulose- 1,5-bisphosphate carboxylase/oxygenase and potent acclimation
processes. J. Plant Physiol. 148: 73-80.

21.Hossain, A. B. S., R. G. Sears, T. S. Cox and G. M. Paulses. 1990. Desiccation tolerance and its relationship to
assimilate partitioning in winter wheat. Crop Sci. 30: 622-627.

22.Kimball, B. A., K. Kobayashi and M. Bindi. 2002. Responses of agricultural crops to free air CO, enrichment. Adv.
Agron. 77: 293-368.

23.Krizek, D. T., S. J. Brita and R. M. Miewcki. 1998. Inhibitory effects of ambient level of solar UV-A and UV-B on
growth of cv. New Red Fire lettuce. Plant Physiol. 103: 1-7.

24, Kulshreshtha, S., D. P. Mishra and R. K. Gupta. 1987. Changes in contents of chlorophyll, proteins and lipids in
whole chloroplast and chloroplast membrane fractions at different leaf water potentials in drought resistant and
sensitive genotype of wheat. Photosynthetica 21: 65-70.

25.Lecain, D. R., J. A. Morgan, A. R. Mosier and J. A. Nelson. 2003. Soil and water relations determine photosynthetic
responses of C; and C, grasses in a semi arid ecosystem under elevated CO,. Ann. Bot. 92: 41-52.

26. Lichtenthder, H. K. 1987. Chlorophylls and carotenoids: pigments of photosynthetic biomembranes. Methods in
Enzymol. 148: 350-382.

27.Matsuo, R. R. 1996. Durum wheat: its unique pasta- making properties. PP: 169-178. In: W. Bushuk and V. F.
Rosper (Eds.), Wheat Production, Properties and Quality. Chapman and Hull, London.

28.Mazza, C. A., D. Battista, A. M. Zima, M. Szwarcberg-Bracchitta, C. V. Giordano, A. Acevedo, A. L. Scopel and C.
L. Ballare. 1999. The effects of solar ultraviolet-B radiation on the growth and yield of barley are accompanied
by increased DNA damage and antioxidant responses. Plant, Cell Environ. 22: 61-70.

29.Mazza, C. A., H.E. Boccalandro, C. V. Girodano, D. Battista, A. L. Scopel and C. L. Ballare.2000. Functional
significance and induction by solar radiation of ultraviolet absorbing sunscreens in field grown soy bean crops.
Plant Physiol. 122: 117-125.

30.Nogues, S. and N. R. Baker. 2000. Effects of drought on photosynthesis in Mediterranean plants grown under
enhanced UV-B radiation. J. Experim. Bot. 348: 1309-1317.

31.Nogues, S., Allen, D. J. and Baker, N. R. 1998. Ultraviolet radiation effects on water relation, leaf development and
photosynthesis in droughted pea plants. Plant Physiol. 117: 173-181.

32.0Olsson, L. C., M. Veit, G. Weissenbock and J. F. Bornman. 1998. Differential flavonoids response to enhanced UV-
B radiation in Brasice napus. Photochemistry 49(4): 1021-1028.

33.0rmord, D. P. and B. A. Hale. 2000. Physiological responses of plants and crops to ultraviolet-B radiation stress.
Air Pollution. John Wiley and Sons INC., USA.

34. Pessarkli, M. 1999. Handbook of Plant and Crop Stress. Marcel Dekker Inc., New York.

35.Rozema, J., A. Teramura and M. M. Caldwell. 1999. Atmospheric CO, enrichment and enhanced solar ultraviolet
radiation: gene to ecosystem responses. PP. 169-191. /n: Lumsden, P. (Ed,). Carbon Dioxide and Environmental
Stress. Academic Press, London.

36.Russell, J. M., M. Z. Luo and L. E. Deaver. 1996. Satellite confirmation of the dominance of chlorofluorocarbons in
the global stratospheric chlorine budget. Nature. 379: 526-529.

37.SAS Institute Inc. 1997. SAS/STAT user’s guide, version 6, 4th ed. SAS Institute, Cary, NC, USA.

38.Schutz, M. and A. Fangmeier. 2001. Growth and yield responses of spring wheat to elevated CO, and water
limitation. Environ. Pollut. 114: 187-194.

39.Sicher, R. C. and J. A. Bunce. 1997. Relationship of photosynthetic acclimation to changes of Robisco activity in


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.22518517.1387.12.45.15.7 ]

S Mo p i gl Ml g S enSTs5 3baSl oS 25 ST

field-grown winter wheat and barley during growth in elevated carbon dioxide. Photosynthesis Res. 52: 27-38.

40. Sinclair, T. R., P. J. Pinter, B. A. Kimball and S. Leavitt. 2000. Leaf nitrogen concentration of wheat subjected to
elevated CO, and either water or n deficits. Agric. Ecosys. Environ. 79: 53-60.

41.Singh, J. and A. L. Patel. 1996. Water statues, gaseous exchange, praline accumulation and yield of wheat in
response to water stress. Ann. Biol. Ludhiana 12(1): 77-81.

42.Smith, J. L., D. J. Burritt and P. Bannister. 2000. Shoot dry weight, chlorophyll and UVB absorbing compounds as
indicators of a plant’s sensitivity to UVB radiation. Ann. Bot. 86: 1057-1063.

43. Smrkolj, P., V. Stibilj, I. Kreft and M. Germ. 2005. Selenium species in buckwheat cultivated with foliar addition of
Se and Various levels of UV-B radiation. Food Chem. 96(4):675-681.

44.Steel R. G. D. and J. H. Torrie. 1998. Principles and procedures of statistics: a biometric approach. Ed’s R.G.
Summerfield, A.H. Banting pp. 17-36.

45. Teramura, A. H., J. H. Sullivan and J. Lydon. 1990. Effects of UV-B radiation on soybean yield and seed quality: a
6-year field study. Physiol. Plant 80: 5—11.

46. Tosserams, M., A. Paisdesa and J. Rozema. 1996. The effect of solar UV radiation on four plant species occurring in
coastal grassland vegetation in the Netherland. Plant Physiol. 97: 731-739.

47.Tosserams, M., A. Visser., M. Groen, G. Kalis, E. Magendans and J. Rozema. 2001. Combined effects of CO,
concentration and enhanced UV-B radiation on faba bean. Plant Ecol. 154: 197-210.

AN


https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.15.7
https://jcpp.iut.ac.ir/article-1-910-fa.html
http://www.tcpdf.org

