S329LAS 9 (St ) poke )3 (r1gi (S gliwd (o lod (it
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

9 599 md Cluogas By p 5y (i 9 (SNP) wylug g pis e Jiliiio i1 oawy
(Brassica napus L.) 1345 olS o boousd gus

¥ . . Y .e Y s

HN10102430291

2558 CaS B oyl 5ol sl it 45T Sl g b Gl 5T 0p 5 e 5SS ST s OT (650
5 ol ogdle ol (g e 5 (ol 25 Jols DS 2 (b ad sl I3 s oo g b e OT L
S 4 Salg 53 8 558 o ST 4 56 15 5 Sk slo T e ((ROS) 05081 8 2575 so 6 8
& s pl oAb Al e Jgramn 3 Shee 2alS 5 0 S ot Bl e DS 2alS (8 eyss;
Loy S5 Olse 4 V5 Sa Yoo 910w 0) (SNP) sl 55 o Cilies (gla ke 31 g 5 st
L 4l e I HS OLaLS 53 05550 a8 5 o s 53 (sl 03555 Ole 2 (NO) L1 e s oS
=20 56 SNP 47515 0Lt anfllas ol (sla 0313 .t plowil ¥ g0 (Lo Y+ 50T aot fold (655 Calibns = gl
Ol )5 15 HoO2 0l Lol il s 5 s Ol e 5 D J35 5 slimal s (gt 3 (5o 05505 0l 2 5010

(P<0.05)515 2alS (5,15 sre Soysmo 0 (65 A5 Lo

(& e 53 (gl ojgi;) AT by 9 20 e (s A Ll

Sgde cwgdd oKl il pole 0uSlails (it s 09,5 ( BLS (il b)) cwlid IS gemadls N
-V OYYYFYPY - al rhnrezapour@yahoo.com: fe|

Moo sy B o231 sl pole 0uSLails ¢ bl Can ) 05,5 sale Cuinn sl Y



S329LAS 9 (St ) poke )3 (r1gi (S gliwd (o lod (it
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

doddo .Y

Gl S 0310l 5l i ypa> sline 4 (5,58 ol b T i 5ee 5l (S S (6,95 ¢ g of 5ld L35 o
}l‘_sétfg]g.&?)al)ogfsomwjpb)o&ajé@@J.g:maf@\&&&lm)o@m,at:j&&g&
s sla S e oSl colas i3l (Shannon and Grieve, 1998) wis g, 4 9, JSal L S Jglxe
ol 5 603y B9 alS Crge eh sld S 5 Sege aBlol o 5 ot SI lasle g lnl ralS el
Jolome 213 0lge Jolad 505 o2 5 g Coews Sl b Ol sy (0l (Lauchi et al., 1990) 28,5 oo ol & e fwd
G5 Jels ol L s,eh ads) il (Hafsi et al., 2007) w,li% 56 (5,5Le8 SYgame 0, 5 ol S
b 4355 adsi nly osdle (MUNNS et al., 2006) cl Jsko Spilio sls codled jo s o o ol 2SIl et
S oSl sle 68 jpax 04d oo giloenST gl 15 g Joke o ol cow « (ROS) (58T 5 255y
29l Gefign g b (SlS s lavewl Bl Gy slo JsSheg Sle (gamlinnST a4 p2is Johoo Lazme )0 (55 ]
Sl oplply ol sales Jeame 0,8lee jals § ()8 Conis Gals iwsid LS ralS (S ey095 e Soles
S et (5l alsy a4y (5081 5 25Ty lo 435S (15 e 5 0 D Jole 4 aly (15 Ll d 50 s
(Foyer and Noctor, 2000) c..l Gl

S5 1y yed bl o ctS coll 5 anils 13 6,0 4 Jemtie oLS 05,5 0 sl GblE m o LY
Coles 5o Lol sl oo gliie ()98 4 Jooo lme 5o lalS a5 opl e, Je (Ashraf and McNeilly, 2004)
Klg oo 393 AT 004y (S twgd S b Bl L bL3 | o soes jgb 4 ralS pl o sslgs sl o, galS o (598
Seals s 4o, e p )98 egee il ax 81 (Viera Santos, 2004) wsl Judg S lyme jo LialS Joleo
sla 45 o (Parida and Das, 2005) coul oo oass jui cialpsl BT alS 4558 @ anasly Jg el b o] oo
caws o (Sah, 2007) s o355, ocels 4 (Jamil et al., 2007) _colisl 5151 ola (3,055 5 Bl p 08 o cilize

aozs ol Jlade 4 bS5l gl jo Lis bal 4 by )ogfwjam,l Sl gl oosS oudaiy 5 S dg
5lnST (ganidlyind 5l 3590 Jalse ouiiS (el 055 sl Son g @ GEeSS GBS b 5l e b o0
3 Kl 00lgils o lalS s (Bates et al.,1973) asb i 51 o6 Slodo mue i 6l ATP adgi 5 ol 0iS g
(Ashraf and McNeilly, 2004) col oo olgie 5,98 (5 Joss sla 1S ol 5 S cpdgp gozs
Sl Jsko Lama ;5 (H202) (159,000 90T aiile (y5mS1 5 (2355 (sl 0555 055 (5,90 G5 50 1 51 (S0
Jobo Sye 4y e (S 9 03,5 9y 60z ool (555mgid 6lo 05555 5 (Jsho sl slid (s JoSho 4y Wil 0 45
(Abdul Jaleel et al., 2009) ss 5

S50 s olsie @ a5 atly oo sl B 5 oms o1 5 Jor B o SrsS 531 J5SUge o (NOYylos) o5,
ay‘@Lwa)ouTMy‘uhlsmw.\alyGA‘_J}(J?.QQJwlowse)m.\w)omm&ijwys
(Del Rio et al., 2004) sas ;jlis |, gbli> b om ablzgs SI31 T o g ol 95 ¢ i

@575 g 0og wla y5 4 Jalme > 50 a5 ol WluST S s saisS o, oS 5 o (SNP) wulig pg s poow
Sl 4 Sy b Jiagh o eole ol 5l (Wieczorek et al., 2006) S oo gy O sled 5 y5unST Lawgs
g oo olaiwl 8l5 (g 5 W luST G S e

30 lST (55 - 5 el oad Glgie b 25 b ablie o wleST G s sblis i gl Jleis! pesilSe wix
555 ) Sl 5 dS s JISa0ly o 15emST ST STy (o WisT ekins iag, b s (o o8 sl il
505 Joe ST (ST plste a0 g GiiSTy 5l Cailon Boyb 5l JenS 5,000 5o 5 (gom sl slo JI0),



6329LES 9 (o poke 53 (rg8 GaSygliws (o ulod (s
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

woMe JsSIse S Gleie 4 ils oo wleST 5 s -Y (Wink et al., 1995) was tals 1) b Jsko 4 55 4sio
=S G,k 5l el ol WLST G s Y sgs (Shi et al., 2005) oSt 25T slo w3l 5 slis sl o5 obe o
aled JymS 1y Jobo oad iy aslin Spe Gayb ol 5l s easei e ) Ul muil cold (edlyjs
(Belenghi et al., 2007)

)0 3929 (la )15 IS oS (olierdon 9 Suigle b b, slo (APl (G Al (6598 A5 SU a0
ool W sl soiis ploul ol la I8 i BT cols mals jelate 4 ob, sla oS oulats 5l oolawl ) ,o Ll
Sa9% A5 Ll 50 LIS olS (olierdion 9 (Sl ied Slio (B p Slegng i mow 15E (o) p Baa b eyl
Al pll

o9y 9,12 Y

@ Sseeds 5l e (Brassica napus L.cv.Modena) Usge o3, 155 olS (slo,ds o iolej] opl plowl jslaie
059y Se Dyge g dad 2Bl wgie dils ol ol (S sla IS )3 aoy0 /) s S S ge g
ST S glls ailSgo b (g5lol abawg 4 (6558 (i «aBlS I Gy atin ¥ aiad (5)lol Jul5 ailSge Jole b ol
OF 3l o 9o ol Vge (e VYo g 7 oo (5)55 lils ailSsn L o)lal ain ¥ g )5 5ke ol jslaie 4y yo S
o dbewg 4 Lo (S Jlesl b plojen ol Jlosl Voo (oo TF- 5 AT 0 sla cdale Lol ol )9
ot Pl pslate 4 (el (2SI ey atin 45 0d ST 5 VaegySee Yo g Ve e sl clale )5 wlug sy
Bad Sl e

Soy0 A gl S (oo AL ol S (e Sl eSO Jlade (s3gid o 0355, (e 625 o3l jelane &
b 29y Joloee 0l et il jo0 Yoo )0 480 B Do a4y Jolo Jolome s ol ool 055 a1 (o gl o
Fagl BV g PYV FPY la e Job )0 Jolome (nl @iz (o ) 1) (e VO o> 4 doj0 A gl b g 8
«(Lichtenthaler, 1987) oz il 8 jiogidg xSl oS Lawgs

WV sopo ¥l Selecdlogilns sl 2 (oo ¥ 50 olS oo S0 05 1Y g olie 65 03lil (sl
shea Y b gy olone 51y (e ¥ ks S5 il j90 ¥ov e 53 4883 10 Goe &y Joolo (3508 (o e ol SLlS
2 el ) S 4 o dgd onl s byl alosT dlgl o JLedlS Sl ol 2d (oo ¥ 5 02y (8 Byme 2l
O Led o 51y il dails 1iSTs b o i g ool By 4 o gl s k8 S 18 a0 Ve O ples
93 4 e Joo (nl lial 5555 b alg) asli Y e 4y 5wl adlal ) po 4y Seled 2o (e B BT sles L L o)
Joloee D32 adBo Vo ClldS 5l e el JI3 VL 50 (gn 59l 5 0255, glgs 5B &S w5 ) Sl a8
Ol Coled 50 9 ol Al Joloo o pdgp cdale wlalinl s 5l eolatnl b 5 ol oy ;i OV jo SlBgd
(Beats, 1973) .o alone (2L isei 5 035 £55 50 U305 bl 2 (reloy

20,3 Vel Sl 915 65 ) e B L S 5 S8l £ 5010 (s SenS Ty Glie 615 o3l jslae 4
J9 VYeve 13 a3 10 Suw & Jol> ged ad Ke g odmle S f ples 15 um oele alews 4 WIV)
Vol Sl 3L (e 10 T a5 Jiie GalesT gl jslidig) Jslore 5 (oo 10 s B S 5L
Slge oal e A28 ool G ploa 5o oo plos ) al adlal Voo ) momsliy ooy Jid (oo V5 V aioal b Ve (s
29 OD (e yegig Sl olliws SeS 4 el YA zae Job 50 b iged Qi Zuls 50 5 00l bylie o9 @
sl Sy 5 039 205 A Jse 955ee e b diged o (] CAlE fgpuee aeSThy o bl e el
(Alexieva et al., 2001)



6329LES 9 (o poke 53 (rg8 GaSygliws (o ulod (s
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

azsl ¥

e gl 30 5 Gl Ll 008 (5tiasis sl 035, Gliee il 4 e 5550 5 4281 ) gz 425 b
o o 5 ab @ly Jige Voo oo VYo (5 o 50 D39 )IS (liee 2 L 55 aylog g i mackes 9 0)l5 09 10
B I (e e 03255, ple (e p g S5 sk

alos s paos Bt sla Clle 05 Lol aays 5 (ls i aelinal Gliee o (e (talil & e ()58 (i
O Jgaz) ol plis gl (Gme (LAl ST S pobaw 51 So e 50
Bl Gl ) e Do (550 A e GBI L gy 9590 OaLS sle S )0 (35,008 STy (e
4 ke 5 gsha den )3 lagpg i mads 3050l (o0 GBS (nl )0 glannST gl (25 59 ouims plis &S
ol 0929 oole (pl alize glo cdale o5 lS o gyl gme BT Ll 00,8 g 0ueannSTy s e talS
(P<0.05) .(\ Jgox)

I35 ©lio 5 SNP 5 559 J1 (ulao dunnlio :(1) Jguzr

Oiaysebiensly e S alhl b sy L5 adudg s SNPzghuw A zobw
(uv) (MM) g g

YVAAE-/. 8 BIOYE- /AN YENAEE/AY? JEVESN DS 304 /YN

YAXaEyf YEIAY£5/20° VY/A0EA/AT? ek 9 FEEY P Voo

VAIVARYN Y Ya/ssEAar? LRI R P LT LY AL 1) v..

FAFAEY/TY® VEAYYEYE/YYC YV/OYEY/OA p ey UACEARE

YA FAEY YT Y\ S \ATAY =N I gk, 8° UARETARS Voo VY.

YAIVAE- fr7 VWYALEY /A VUATEYA Ve VYO /Y v..

OF/FYHS/VA° Y5 Y OEYY/FE VWYY EYFE SEVEN DS ey

Y5y f FAVOEYYY -2 VAN YV -2 SROENYE AN YE e Voo YE-
FEEYARY B AN A YY/0a%0/YF Aok Y’ VYot v..

S ¥

gl 5o S ol bl o5 s5ngd slo 0355, Gialidl ay i (550 25 az STl plas asllhae () 5l Jol> gl
20 Gopd G Llpd )0 (s5esd gl 0SSy 2elS p (see e IS eime (S 050 (PO0D) s e
5l 5 uizee (OFAY () Sen 5 ot US) el 0391 yiaS 5 palie al3)] o zalS ol a5 ol axals IS a6
5 (Jamil et al., 2005) wl oogei ail,l (5,90 (2t ol j0 HalS (ol 4o (o rtmgsd slo 0555, Lol e olo
OlSed 5 (5531) Cunl 0 L1 IS 66| (5 timgtd (slo 052555 (s 2 (5390 A B pac p e le )1 (>
Fowgtd Dol Lais gl olS sla Sl 5l (S sstd gl 05255, (Rl IS polie a1 5o duy (oo S 4 (VTR
Al (o0 (9 i (Shie Ol ST L ablis
Ol 1) (5y9 i cow el Cuglie (Zdle 5 cerkits JiSlo S atile Wil oo a5 el (aslgial gy
o0l e 6,55 L2 b ablie sla,lS ol 5l (S dan aeas s Wl oolgils LS s (Ali et al., 1999) was
@ 0B yeh S 4 iw Cwglie gl aB,] IS il pB, o o ((Ashraf and McNeilly, 2004) ..l

S S don Gl 3 e ol 0 OTYAR GKen 5 (63,5mL) 9l (oo dg del el 51 (6 3YL polie pozs



S329LAS 9 (St ) poke )3 (r1gi (S gliwd (o lod (it
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

Sl plas ol (e Gl (65908 A aw AlBIL TS

S o 53 98 a olS 50 55 annST A5 G5 o ke [les 45 1) aeome (sla S 5l (grama il lalS
Sl 5 Jbd G5enST gl alsi sl (s5tmgd plail bagi o Brae 5 (5551 @iz anlp o il pae 25 Ll
335 oo gilannS] Sloso 5l L5U @e g Jobo sLie ,0 15 j9p 4 i Coles 50 45 005 o o] Jlee y3 ol
S 5 o Loges o] (liee a5 0l oo 3eST JUsd sl w8 £lgil 51 S 039,090 91, (Blokhina et al., 2003)
592 b 3 owyp cn!l o (Fedina et al., 2003) was o olas (ilidl il osgs 5,58 (i il cos a5 SlalS slo
28l Gl 6l (e liee 4 (39 008 wenS T Blime 15 e (1Bl g (6590 i
lo 0355, gl il jonie Wl (g0 Mg gt e b (6598 (A5 St GlalS lend Sl ols plas e (o
b S 50 oy p aess maw Lialiél (Beligini and Lamatina, 1999, Khan et al., 2012) g
(Linetal., 2012) 00,5 5 L axlge alS 1o (y59,0u0 aunSTy aezs siols o (Wu et al., 2011)

S5 A b

5o i Gl cnl Lol ol (g 5mgts sl 0355, haw (aldl 4 poeie wilig g i o b QlalS jles (o) 2 00l 50
23 Sl ol aaz e ol las (tallnlos s 55 mades 9,015 L i o S g s sl (i B LB IS e
Rl 6)lo (e o )3 (339,008 weaSTn A9 Glime wolug g s s bosd lad (lalS 50 0905 I (cne mlaw
il (o0 geilapST 49l 5 e jless nl Sleates plis a5 24l

Sl el go59> b (5,58 (25 2o IS kS 50 wilug pg it mao b jlegd ol plis 3adoss (nl 5l Jol> b
A i s 5l Sl sl gl calie o 5,550

&lw

Slao 5 6)ss (iS5 S1OTAY) O wolide ol o 2b el ( SL8 wg (g, 5 wg o sl e T ()3 )
WO VY (ONF ol (ol pole aloms . (dg; w9 IS 4698 90 S5l 1ud 9 Su3el58)90

Sleogas p mdw 5505 51 36 6,8 L5 bl (VYAY) g Blaes] gz o colblb aew o so5ml Y
YEPYYE Y (5,5lS qalio 5 psle) S g ol s T3S o5l o8] coheSy ConS ((Safalsned

IS 50 (69 i 2l aunsl Sl 15T s (OYRY) o espou> 5 0 oShallie o (oaiw kS ¥
FA-AY 1(\V)F . LS bt e (Brassica napus L.)

4. Abdul Jaleel, C., Riadh, K., Gopi, R., Manivannan, P., Ines, J., Al-Juburi, H.J., Chang-
Xing, Z. and Panerselvam, R. (2009). Antioxidant defense responses: physiological
plasticity in higher plants under abiotic constrains. Acta Physiologia Plantarum 31: 427-
436.

5. Alexieva, V., Sergiev, I., Mapelli, S., and Karanov, E. (2001). The effect of drought and

ultraviolet radiation on growth and stress markers in pea and wheat. Plant, Cell and
Environment. 24: 1337-1344.

6. Ali, G., Srivastava, P.S, and Igbal, M. (1999). proline accumulation, protein pattern and
photosynthesis in regenereants grown under NaCl stress. Biologia Plantarum. 42: 89-95.

7. Ashraf, M. and T, McNeilly. (2004). Salinity tolerance in Brassica oilseeds. Critical
Reviews in Plant Sciences. 23(2): 157-174.

8. Bates, L.S., Waldren, R.P. and Teare, I.K. (1973). Rapid determination of free proline for
water stress studies. Plant Soil. 39: 205-208.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

639U g (S ) ol )0 (p1 98 (LS gliws (Lo i lod (yiunnsis
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

Belenghi, B., Romero-Puertas, M.C., Vercammen, D., Brackenier, A., Inze, D.,
Delledonne, M. and Van Breusegem, F. (2007). Metacaspase activity of Arabidopsis
thaliana is regulated by S-nitrosylation of a critical cysteine residue. Biological
Chemistry. 282: 1352-1358.

Beligini, M.V. and Lamattina, L. (1999). Nitric oxide counteracts cytotoxic processe
mediated by reactive oxygen species in plant tissues. Planta 208: 337-344.

Blokhina, O., Violainen, E. and Fagerstedt, K.V. (2003). Antioxidants, oxidative damage
and oxygen deprivation stress: a review. Annals of Botany. 91: 179-194.

Del Rio, L. A., Corpas, F. J. and Barroso, J.B. (2004). Nitric oxide and nitric oxide
synthase activity in plants. Phytochemistry. 65: 783-792.

Fedina, I. S., Grigorova, I. D. and Georgieva, K. M. (2003). Response of barley seedlings
to UV-B radiation as affected by NaCl. Journal of Plant Physiology. 160: 205-208.

Foyer, C.H. and Noctor, G. (2000). Oxygen processing in photosynthesis: regulation and
Signaling. New Phytologist. 146: 59-388.

Hafsil,C., Lakhdharl, A., Rabhil, M., Debez, A., Abdellyl, C. and Ouerghi, Z. (2007).
Interactive effects of salinity and potassium availability on growth, water status, and ionic
composition of Hordeum maritimum. Journal of Plant Nutrition and Soil Science, 170:
469-473.

Jamil, M., Lee, C. C., Rehman, S. U., Lee, D. B., Ashraf, M. and Rha, E. S. (2005).
Salinity (NaCl) tolerance of Brassica species at germination and early seedling growth.
Electronic Journal of Environmental, Agricultural and Food Chemistry. 4: 970-976.
Jamil, M., Rehman, S. H. and Rha, E. S. (2007). Salinity effect on plant growth, PSII
photochemistry and chlorophyll content in sugar beet (Beta Vulgaris L.) and cabbage
(Brassica Oleracea Capitata L.). Pakistan Journal of Botany 39: 753-760.

Lakhdar, A., Rabhi, M., Ghnaya, T., Montemurro, F., Jedidi, N. and Abdelly, C. (2009).
Effectiveness of compost use in salt-affected soil. Hazardous Materials. 171: 29-37
Lichtenthaler, H.K. (1987). Chlorophylls and carotenoids: Pigments of photosynthetic
biomembranes. Methods in Enzymology. 148: 350-382.

Lin, Y., Liu, Z., Shi, Q., Wang, X., Wei, M. and Yang, F. (2012). Exogenous nitric oxide
(NO) increased antioxidant capacity of cucumber hypocotyl and radicle under salt stress.
Scientia Horticulturae. 142: 118-127.

Munns, R., Greenway, H., Delane R. and Gibbs, J. (1982). lon Concentration and
Carbohydrate Status of the Elongating Leaf Tissue of Hordeum vulgare Growing at High
External NaCl Il. Cause of the growth reduction. Journal of Experimental Botany. 33:
574-583.

Parida, A. K. and Das, A. B. (2005). Salt tolerance and salinity effects on plants: a review.
Ecotoxicology and Environmental Safety. 60: 324-349.

Shah, S. H. (2007). Effects of salt stress on mustard as affected by gibberellic acid
application. general and applied Plant Physiology. 33: 97-106.

Shannon, M. C. and Grieve, C. M. (1998). Tolerance of vegetable crops to salinity.
Scientia Horticulturae. 78: 5-38

Shi, S., Wang, G., Wang, Y., Zhang, L. and Zhang, L. (2005). Protective effect of nitric
oxide against oxidative stress under ultraviolet-B radiation. Nitric Oxide. 13: 1-9.

Viera Santos, C. (2004). Regulation of chlorophyll biosynthesis and degradation by salt
stress in sunflower leaves. Scientia Horticulturae. 103(1): 93-99.

Wieczorek, J. F., Milczarek, G., Arasimovicz, M. and Ciszewski, A. (2006). Do nitric
oxide donors mimic endogenous NO-related response in plants. Planta. 224: 1363-1372.
Wink, D.A., Cook, J.A., Pacelli, R., Liebmann, J., Krishna, M.C. and Mitchell, J.B.
(1995). Nitric oxide (NO) protects against cellular damage by reactive oxygen species.
Toxicology Letters. 82-83: 221-226.



S329LAS 9 (St ) poke )3 (r1gi (S gliwd (o lod (it
Novel Findings in Bio and Agricultural Sciences (NFBAS2015)
IWAF ole Caigs)|

R

29. Wu, X., Zhu, W., Zhang, H., Ding, H. and Zhang, H . J. (2011). Exogenous nitric oxide
protects against salt induced oxidative stress in the leaves from two genotypes of tomato (
Lycopersicom esculentum Mill.). Acta Physiologiae Plantarum. 33: 1199-1209

30. Xue, LJ., Li, SW. and Xu, S.J. (2006). Alleviative effects of nitric oxide on the
biological damage of Spirulina platensis induced by enhanced ultraviolet-B. Nitric Oxide.
46: 561-564.

31. Zhang, F., Wang, Y. and Wand, D. (2007). Role of nitric oxide and hydrogen peroxide
during the salt resistance response. Plant Signaling & Behavior. 2: 473-474.



