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Abstract

One of priming methods to increase seed germination and seedling growth is gamma irradiation. In the
present research, effects of various doses of gamma ray on germination and vegetative traits of cereals,
legumes and vegetables were investigated. Irradiation was carried out using gamma cell with °Co source
of 7.8x10? Ci, with irradiation velocity of 0.087 g.s® in four levels (10, 20, 30 and 40 Gy) in a
completely randomized design with 3 replications. The results showed that germination in wheat, corn,
chickpea, and tomato seeds had positive reaction to low doses of gamma radiation; However, bean and
onion seed germination decreased with increasing germination dose. In mungbean, cucumber, and lettuce
seeds, germination percentage increased for higher doses. The response of different seeds to gamma
radiation levels is different, and for some seeds such as wheat, corn, mungbean, chickpeas, tomatoes, and
cucumbers, priming with gamma irradiation can be used to increase the percentage of germination and
seedling growth. In other vegetative traits no increment was observed in beans, onions, and mungbean,
compared to control but the seeds of chickpeas, wheat, corn, cucumber, lettuce, and tomato increased
compared to control and showed a positive reaction to priming with gamma irradiation.

Keywords: Priming with gamma irradiation, Germination, Cereals, Legumes and Vegetables
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. Phseolus Vulgaris Pinto Group

. Cicer Arietinum

. Triticum Aestivum L

. Zea Mayz

. Vigna Radiata L

. Cucumis Sativus

. Solanum Lycopersicum

. Lactuca Sativa

. ISTA: The International Seed Testing Association

Nelie BN Be Y N S

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

YAB-IVO (o ATAR o o) ojlad @) al>

vl
49,‘[



YWA s SRy Sl s SiNlsr R LB gn b posin 56
Voo aaaa a a abaa
b aa aa a g b
a b b a a
b b b a a
A b a a
b b c® c b aa
bebe aa
IR C e
d
€.
Y.
Lag! 395 oo poss @) b Sty 9l i
Wl 0“6y mYGy mY-G mfGy

Ll slago boads jlaws jody Siailsm auoys jlages Y JSC&

Ao, Gl oo (K axeS o a5 I o s pens LB
Sl 4y Lo ol sl jo ol moli8l S jebas 1) Siaile>
() JS8) ol valgs e Jasls>

Slga> oazals 4 b b o sl g » LE ¢ b Y.Y
2 bl slajles B Guibyly w5l Jel mbs
» Sl glaazals 4k wlidcsu, slaShy
o 095 o oadlie a5 jeblen ol ond 1) Jsax
3 3955 azalS po Wl S g 5 g e basls
s 56 45 Wols las 1) o ls sne Solis VY law
oS, sl Sy 2 L LE 5 omb slays Jleel
Wil y oo DLl 4 brazal s

2 ilesl glojles S Gl 4528 5l ol mls
3976 glazals Sialsr woys 5 ol sl S
Syge oolidisn; G Shy ol el Glis (O Jgo2)
ssbd dzady, i (59 9 axaile Job Slio (om)p
Sl loss 8l o (aop0 S ot s 0) (5l ghe
21y Sl prizes w8 S I8 LI gy Gl glaje
Sy gy Jliol mha )3 azady; 5 o) 9 axate, Jsb
syless J1 byl a5l Jols @bl g o pme
Sl doys g eelidosy, Gl SRy » ol
Syg0 Slao plad ol Hlas (V Jgaz) e slbazals
(hoys S Jiol mhaw 19) )b Ojgot (o
A5 13 L g5 slage b cou

Journal of Nuclear Science and Technology

5% ol (og FSZsS @ azgi b el e slayd o

Slewd b Siailer o Slposs Sal g Sal cwlbs
3 Cilise LS 2515 4z 51 sl g SlST aogi
STy (e (SS9 g g Dglite ;So0Sy Log S
Soys a8 LS pd po ol plas Iy STy on s b
Golosine gl 3o Jlesl b g VY wals Siaile>
@ iale as e X GY B o ol b Ll wis saalis
b g Dol Fr Gy 5o 0 andl cdl syl -7
aals 5l Siale Gl (KBaxeS o 0l caslin Y- Gy
5 <8l Gl TGy 5 Ve slags o Ve 4 (VD)
Ol 30 (2055 Lot & Slmges G o 1) STy e
cou 9alS sla ) plad o Siailex ws s Sk Lol lis
el gin ghe ¥y 0 L g5y b Glajo b oao5in
LT GY jlas j0 aSs,sb 4 ol Jiailex a0 o8, YU
bojlos G 5o ) (Sisler (eSle (S Salex ADY
Sl 5 (Sialez wey «3gin 30 (58, YL L g andly
il 1y Sialer e cpgeS SO L osels oél
Wla Yo7 5 VP 0 o/, i s £ GY o ¥e Yo (sl las
3k pogin a &y o 5k slayd () S 9 VLT, (S5
2 &S sbplen sl las e pSly L 55n b
L awlie ;o 3la Sialex doys wed oo canlie VIS
dge3 S VL 4 Ve GY 5 V- slaje Jleel L (VYY) valis
A Sk g Gilsr weys RalS Gl o RIBIL
il aoys Gpals cnl bl bl axz e (V)

LT ann sl KiST l an se HLad Lol e o e

Slated 38 5 ple alxe

Vol. 91, No 1, 2020, P 175-185

VAB-IVO (o YRR Ll ) ojled Al

)
49;‘[



Lg)sw..c Sl ‘«SQJ‘”C"JZ sola ‘6}L:'€'i’ ‘)‘:“’"‘" g]Lé) |}a=)'

A

Slige> shazals 4 b Lo sla T 5 (Siailez Skl (illy w525 ) Jgor

e SaE 3 SaE 3 ) B0 Bl 5oy Job Job wlyz a0 A?)O_ B
araly, azails 1 1 ey, el &5 &3ly!
\YOYYAET” ey R ) s PR TeayrA o TrAYy T YY STy £ o
Aee e O Vod Vo) 34 VAN 0¥ AVYS VE U L)
VY FA \\Z4 TEO Y0 vy Ty ante ar) - 1, Ol s gy
Yy ey " LAQ 1A " VENq “ave yvs L % i Sess
¥.08 Yy, Yoy VY avg “F) 0, AsA VE U Y
SAY Yoy (i Yy Y IV YYAY Y#A oY Tl i gy
YAV AP RRRE s YA oYY YAy Tever gy ¥ o
YYEVY ceN SV e -f- v Ve, AN VE U ile
v YYA Vo e M 50,5 avy ofY JACK UET RN

Al e ()0 gire DS pae 5 07 9 ) izl mhaw (o (5 lo dxe saimolid i 5a NS g 5 (s

e V.Y.Y
Ll o sy Jlasl b ogss jo Siailex o js aS jsbjlen
0558 glazels by, slo Shy il SRl
ssba azale Job aSsyebay wisls plias coe ST
SSly alsp plail a8 b o g el il o s e
ad) 5o STy cnl ol (L LS g5 slags 4 5 )ls e
3975 az iy, Jsb Sl Gl sg2g b g aiS csalin ax
w9 jlogime glel ki 1 Jsb Sl ol LS slajs 4o
Mgy s azady; )0 gl plul 505 Sl anslie
g azadle Sas 5 5 059 50 ORIBIL g clb plie
sloyd (IS jsbar w8y YL 0558 slaazalS )0 azaly,
5 Siler Slie &S o eogiy sl Jleel 4 3550
(Y Jgaz) wols plas cude (iaiSTly wlihcsu

oLS 5% Bgin emip 3l om T 0P Jlo )3 (owse
ot Yer Gy gV++ b ¥+ slajo L Eruca vesicria
asS yh Fyallez » Ve GY o a8 o8 )5 LK gy
FYL slage yo g alils Cudie 0SSy Jl (G 090
ite 556 LS g5 50 e Gl L 2y Ojget

LN s ssaliwe Siale s 5

Journal of Nuclear Science and Technology

WRER X4
sk iy al5 azaile Jsb LS 5, ofiee el L
L o losime Dglis 5 09 a3l iol33l Ve GY o y0 azadls
Sgy 0l ypS azddlu Job YL slaje o Ll cudlas wals
2old 4y S 047 azadle Job Fr GY 5o 0 a5 5ba
lazs Jlael 153 30 Lyl 5o s, Job il als
Jsb (ials ol iz se cdl el Swl L 5y ol
039 Coodl 4 azgi b og azadle I 55 azaly; olp
OFes Byless b byl lp A 5 e pll Sas
P hazaiy, 5 axdle 5y S G el W,
@9 @ L gin slage b asgin S50 Lagl laazals
» LB gy sbles sl eslaul S jsbay sgei camliv
collal b Loyl slaazals wlidcsn; slagasls
bl el g BB g 6l e ol 5 ansl il
saalie (p S Y FV Y. GY ,los jo azaiy, Sis o
g Sodgly ol sdnlin (5,5 +A0) Fr GY s 0 9 0l
2 o 95 0979 bigms 50 $5n 3T gy 53 0 Sen
L8] w5 315571, oS glis|

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

YAB-IVO (o ATAR o o) ojlad @) al>



VA sSSP Sl p L gn b (e3gin 36
Slhgr Hd 50 bojs Gl zohw 10 (o) 0,00 Slao .l dunlis ¥ Jouo

B I ey, SES b9 apdle SiEojy Ay Foi wdleson il gl b apelS e
aals Y yye AV £YYC YANNR M2 VY. o Yo EA?
V- Gy 1,082 vy ® £.04°¢ Yy % Vo d VWAR 5w

[ Y- Gy iNak ¥aa e 5£4 ¢ VA¥AC AALC IR 5500
v. Gy van® YA¥© q-A? VAYY © A va-© v P
£ Gy -0 yovd VA5 @ VY5 y,..b AN 550
aals YvY? AVE? £vY° AL AY- @ AP VOV P
V- Gy 1,040 ANFR IS VE VY AR Vyed Y14.2

5535 Y- Gy iNak f0-° 5 £ VONA® Af-? Mo d 0,04 °
v. Gy van? vy VAR YAYY 2 AA- 2 W2 VOAY P
f- Gy An® AOY? AAS® Va5t @ N \yged TS
sals o S VAR - OAP ¥.x? Af- 2 Voo @ \O,¥0 2
V. Gy ey Sy 2 . VE? 492 va. @ P Yo"

oile Y. Gy N -0V g2 Y0A° gy. 0 #0- 0 yy s
v. Gy .e¥0 - ¥ab g5 Yavb of-° £ € o0 ©
t- Gy R S YAC SYAC e e £4.°© Y. © VYYAR

O loazal S Ll 5in b slaje b jles Sl osins
]

2 il lojle S Guilly a5 5l el b
paS GlaazalS Siailyr woys 5 (ol sla S
Slao q o) p 350 oSy o 5l Sl LA (F Jgux)
Bl § ()9 dzady; Job wzadle Job (Sials> as)e
Jloiml o o azalle Sis (459 5 azaiy) § )y @
Sl 9 Sae kil g widg o gae B! glls VY
sloles b cov sy mu Jlisl mhe o aady,
285 AL 5n ol slage

2 sialol lojles S Guilly a5 5l ol b
Oy gleazals Sl as)e 5 (Sielsd e Dlao
(s 050 S3sledyse Slao Sl el (lis (F Joaz)
Ble S5 5 Gjg 9 azaBle Job ( Sialex s clis
B o5 (0 Juisl gl j0) gl jsba 4
B omzee w8)F L8 LI g5 e sboje sbjlens
Dy lgme O izl g (o azads; Job p bjo
$x ol sy il cov azasy, Ses 5 5 s Slas
b S5 )5 Lels

Journal of Nuclear Science and Technology

Al o e 2o )0 O Jleis | mhas jo S i By > sl slagygin

b Y.yy
lidee slaso by (pogin 1 )0 azaly) g azdile Job
O X Gy a4 Gl e Gl g il el LS gy
3PS Sl aday G281y Ll wd ows St Jsb tals
aals VY @ axdile Jsb T GY 50 40 a5 5 5ba o4 aBle
Dgy ol cral dald 4 Cawd dzdly, Job Ll cél uals
Ve GY e Jlel by slaasls o ve J s
Ve lago jo g sl lad gyl cme iulidl sals 4y cons
@ Cumd azalle g azaly, Sis g 5 05 Ve GY
$n Ve GY 5oL paS & pogin e Jomb Ve Gy
Al i g 03l Gl38l 1) Sidilex as s g ce o LIS
3w oo A5 asls 55 55kl ead S5 lalS ol

[\Y] o 03¢y )Jd.dla 4.&....:5.1 U)j

O soazblS 4y b bui po s Sy » LS 95 ST TY
2 il sleles B Guibyls ases 1 Jels s
Y Jgo jo oM sbhazals a g wlbidisu; sla S
ple )3 0 azaly, SiS g 5 g 3 ol 0ad )]

olas as wols oylis 1) Ve mhaw 48 (5,lo sme Sglis Slaw

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

YAB-IVO (o ATAR o o) ojlad @) al>




Lg)sw..c Sl ‘GQJ.”C.'& sola ‘6}L:'€'i’ ‘)‘:“’"‘" g]Lé) |).a=)'

AN

e slaazalS an b ki Glo Shy 5 Gialsr bl (bl 452 ¥ Jaua

. SaS ) SaS 3 F 03 o 5 09 Jobe Jobe Wlsz aoyd azps .
azady azaile azady & Ay, azails 3] 03!
YYAOYAS™ HPRYR ey TEAF yasy o Tavey ey £ Jost;
YYEVY ceye ceAs .Y e ¥, 0. A7) Ve las pus
Afa INAN VY W AT YEY VA ary )y gy
ovss L AVY Sf S Y AY “EVA RN RN £ Jost;
AA Ve e . V¥, YA Vo, £ 7Y Ve oz o8
V1,67 oA £YY FYY £5.8 -5 ASY £9.0 Tl i gy

il oo (5 o cme BB laae g oo 0 0 5V Jliol mlaw jo (g ls s snias Lis o 54 NS g s (e

OBLE STy 5 canl ond s cine Vo prhaw 0 g8
(O Jguz) ol 00 Sglaie K0S bog )5 ol jo calizes

Slao plad ol las uibly a3 ls glaazalS o
cos (Vo Jlil mlaw 19) ()l e & jgods (g 9590
iS5 Ll g5y sl sl

o,y sbpatld Go 5l (KparsS glaazalS o
g azadle Job (Gialsr woys Slio (wyp 9j90 (oulid
b 2ot (1 Jleis! g 9) (s )logine jsboar azass,
Sl ezee w83 5 LE g bt glays sbales
07 Jloil gl )3 dzads) g azadle Sis iy » oo
AU Co azaiy, 5 azaile 5 G Slie oyl
85513 LB g b slago

3alS slaxals o wlicsn, b asls o )
Jsb «Sitlsr wo)s Slio (cw)n 990 slagasls aen
F 039 9 axade g axadle Sis (g drdds) g axadle
O Jlil waw )0) Golosne jsbas azaty; 5 azails
Ll aiid 5 13 Ll o5 calises slage byl b cow
LS 5 ol sloge il cos azals Sas 5 cdo
3,513

o5 pF o3Il slaasli suilyly 432 5l ol i
o395 p sy 5l Jol> sl sleazals o cwlilcsn,
S Dygohs (o) p 3y50 Do plad ol (LA (B Jgu2)
S8 L g5y slage b cov OV Jls! mhaw ,0) )l

RECER

Journal of Nuclear Science and Technology

RTIR RS
Qald 4 Cowd odd (251, padS (o azdils Jsb
ssalie Yo GY o azadle Job (it 5 il Gl3Hl
45 ab oaalin 5 beazaly, ;o Job (8l Wy, s )S
Vo GY Lons jloss slaydy 5l Jol> slaazals S 5b
Al |y Sis g 5 g 9 axade) g axaile Job (YL
L Ll og Code (IS jsb 0 bajlas (pl & pass )4 2aST
o 90 S Sy Fo GY 5 ¥ a4 Yo Sl el
531 oIS b oSl (F Jsaz) wisls lis pals S

Jy] acsl cons P Sailer b oladig 4y ¢> 0

STy
aS 5 sbay aily paiS aliv suis, ju D, sleasals
D gt 0 loaalS LIS 55 ol slogs Jlae!
g azady) g Blo Job o pVL 5 ud mie oulidiisn ) lo
(F Jsaz) w8 saslie Yo GY 5o 0 Sis 5 5 9
Cilpe a4y D)3 0 dzadn, Job a5 09 lepl )0 coe Ciglas
- ool las STy LS 5, slaje a4 adle 51 5 yin

Dy dzdly ) 3l 5 o azaBle (1iSly suiS jo oS

SLazals ads b by s Shy » WS gn b FY
2 bl slejles Sl Guibyly a5l Jol mls
azalS Jiale aeys g gl (eulidccn, claSh
Shdels Gla g 988 (Spazss L) Slmpen slo

“o3lal 090 o a5t ;o Jlewd Sl onuogi e,y

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

YAB-IVO (o ATAR o o) ojlad @) al>

vl
49,‘[



VAY S il S s il Ll g b mosn
O Hay ;0 e alitie olaw ;0 gy 950 Slao 5Kl anslie F Jgus
Ao PP 39 Arady; SAS 0 azadle a2 0 aral; 5 05 arailo 5 ojy azady, b aralle Job aselS e
sals 0P - YA - OA® Y- 0 £f.2 VoD Vo, vaP
V.- Gy N L - 0% Y,44%¢ N yyye® 1y, va°
puS Y- Gy .ept . Fa2 - A v OA AR \Yo-2 VY OF©
v. Gy N ik - 00% ¥AY of-%® AR £ .4
f- Gy P YA CFAP Yas £a.0 V5.2 VY YA
el SNEC Y vaP \§s P Ve sYP RAss AAY P VEVED
V- Gy -sY° AN A e Vva? VoYY vy e a4y° vy d
K Y- Gy «Ab® £OA \ VAR VOAYE VP fY V). F2 YE Y52
v. Gy ey £vfP y,00° VE Y ED V£E) 2 Ve 0A? Yo rad
f- Gy OA® fy.P Vo V0,002 Vo va® VoAYa Yo oxC
S 8 gxe 00,0 O Jlio] mhaw ;o S e By gl slaygiw
Sl e soazals 4 b b o sla Shy 5 Siailsz colls (ubly w525 .8 Jgu
ol ah azady, SUS Gy azele KB 0jy axady) §0jy il 5o azady, Job azaile Jsb Sialsr asp goliTaz e &
TAYAY 0A RS . T Vo0 ARN VA Al TEYYE ¥ Jos;
YO8 BRI ..\“J. ..f". ..9J. 'a,“ .ﬁf. /\,“ ¥ Uas )L’
4F4 YANE Y0 AF VAN AYAY Y)Y sy Tl ok gy
b A Ly AR N " €A vy e ey ¥ e
- Ay ceeve ceeY _e Y 37 Yy, £AF \E ot Af’f
BT
YAY n Y MA YV § A YV \E Tl i gy
5V oy L RN "y o) N YR TLOYAY ¥ s
14 \ e Y \ 0 0, Y \VE las sals
OAY Y$ OAXY TEYY YYD e s Yy ¥ SF¥ Tl i gy
VYA R R "Ly Ly vy "SaY,- AN B8 ¥ Jos;
VY ce\pe cevp cAp Cof V. N £AY \E ot e
VYA ¥ YA Ay Ay SV TV v\ s Tl ok gy

Al 5 o sire BMSlpas g 0o, 0 5 ) Jlaiml a0 (5l pxe sdims s ol 5a NS g s ¢ e

¥ Gy 5 ¥ Glojled o azails 5 ()55 Sk
o8l il 90 @ SN LY GY Jlas )5 azaiy, 5 o5
LV Gy gV lales cuils vals a4 cas o e
Ve GY jleg jo azasle Sz e anily o gme il
) u,u_v‘).‘i‘ )g‘ﬁ \/f' aals A Condd PRLY Ia)f ’/Q’ J&l;uo
o Lo 50 ialidl Lo iolosl ol Gloaline guds .cnls s
ol L lbazals axais, g axadle Sis g 5 (59
(7 Jgoz) b

Journal of Nuclear Science and Technology

LS Ve

WHA-em L e Gy [les o ol las axadle Job .Sl
sl (FFY 0M) wals & cod 55l G381 Jsb
S 10N Y)Y Ciia Y GY 5 Ve O el lag o
Jsb 5l aizils lo gme ioli8l sald 4 cans VOF-
4 Cod 5 03 VAL €M Jolas Yo GY Jled )0 azads,
wald sl les el ails jlo sxe (al53l ol VY sl
(P Jgaz) a8 S )18 (gaieg S Sy 0 ¥ Gy 5V

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

VAB-IVO (o YRR Ll ) ojled Al




& Sams Jal> ‘«SQJ‘”C"JZ R YT03| PV JUONWIPIN | g V-4 VAY

30 calises zolaw )0 (cu)p 9550 Slao (:Sile duglio # Joua

JRe GOFR S Azady, SES 5y azalle SS (s azaly, Fog axale By azady, b azdile Job amelS e
asly .yb yeb .05 v1ad aA-P £y 3N
eY% . $ . yab .a0P ¥Y\© N VY -© AL
g v- Gy . oA < Fy oA-D anb VA2 Vo -P VAVA?
Y. Gy e .08 VPR ayAR B VoD Vi A7
f- Gy L . OF° \- 5 ayER aA-P W) .2 VAYY?
aall .- .oy 58 . 0Fb BA-C vy ¢ AN
V- Gy Leenb .. .l . gqab AS-2 $9.¢ VEvs P
axsS G a
i v-Gy .18 Len? L1492 LAY 2 A2 .q,..2 VY- F
v. Gy .oy en? .y LAY vg. b Af-20 V0, 0P
t. Gy L0192 .58 AR s ® V4. AP VoA
aalis RN ..y P Avb van¢ Ve D v ¢
V- Gy ey Y Sy SAAP vy-© yy.? TN
sals v- Gy -y Va2 Ry -pab £y 0 vy @ f00°
v Gy (e eqd S b Y . yed V02 yy. @ W&
f- Gy .92 AR .1a8 oYyd £ Yo o082
sl v © ep.b oeye Y v.5b o8P 555 0
V- Gy yb ab .-fP AP vy.b a2 80 °
i v- Gy q@ a8 .-a L FYe ¥y-b Voy.d Vo vad
v Gy A? 92 e - bF 2 YA D Ve ® aya?
f Gy yb AR .eyb GxY f 45 2 JUSE

dals 5l S lajles )0 axads; 5 o5 Jb opl b L
591 )10 )85 p (stelie W5, 5l 5SS (59 paSll g oy
L1 el siwghy )0 o en 5 (> )5 (oo (F Jgo)
Qals yolidl Qe e GY g Voo B 50 50 0k pogip b

IV¥]

sals ¥ F.Y
ST 0 sl s il ok Clepye oSile
ol A Cas owdgip e ez e ol las £ Gy
Job il wals b gyl gme S| 5 atils gl
o 4zl Job (om095y 50 (53, Y b o jless o azass,
TGy gV Ve O slojla )0 aSg)sbay sl il
aald 4 Cod plp VO 9 VAT AT g plas

(5 Jgaz) il o s yiol33l

Journal of Nuclear Science and Technology

Al fae 20 0 Jlaio ] mhaw jo S i By > sl slaygin

R XX
aeld a4 Cows Pl V2 X Gy s jo azdle Job
it 55 T BY 5 ¥ sl e ol s e 3
able I gme il walds 4 cod plny VY 5 Y0
e by wog ganeg,S o 0 Fr Gy 5 Ve gl jles
Vo GY s jo azdils Job asily (gl pme SN
azaiy, Job .clls o gme iuli8l ol Vosels & cos
Gldsire DS w2 LY GY 5 V- O bolas o
als a4 cad plp VY 5 VE A0 co g Ll sciles

(F Jgaz) ails jlo s o33l
5 A ciiu ¥ Gy 5 Ve s j0 azddle 53
Al gyl g ol sl 4 el g 0g +jA)N
@ Cod Lol sl ol aS el b Fe GY 5 Ve slo,les
So o bajles pled jo azaty; 5 (59 09 o g vald

Aol gyl sae BB wald 4y Cais g wWidgy (giseg,S

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

YAB-IVO (o ATAR o o) ojlad @) al>




YAY

e Syl (g Siailer p L g n b eogiy 36

G S azsi ¥
Slasloss b jlosdiey a5 ol las gl cnl b5 s
lp (L gy alixe glajs b pogiy aib) (So5d
argS ko) Wgd oo Odgi slis Ojgoa a5 LS Sy
oolizl LB g sgpie S Yo Gy L Y- slajs ,o (5,8
e)les iz 5l Lugd 5 5Ly aile SlalS 6l bl .l
Loles wiile e sbagts, nle 05 eslanul wls
o=z sl @St s (2B Gty S gyl
FUw 0 ez b aeoy B wlge SlalS
@l i Jlesl (505 5 (8455 L) Slom
g bazalS s (il g 500 plejen (Sials (il ol
g 4 oS Gl Sadil slagslon 4 Cuglin ol
P 1y Giegh ool Ol se 9 CaslaSaly sl ooy sy
O 5o o503l ol yF les i 4 oogll GllS Lyl
@ baye 251 e (ewan S BLS slees,S
FSU g by ) 5 Sew slayd I a5 0g Slom e
GSly g 3958 wiile o)y (B dix 8 0g I8555 0

als lis Ll 5 b slags a e

@‘é)ﬁ 9y
Seislser Slye oddg eien I stse GJB e dlie ()l
L Al e e S sl
u‘)lio.a )‘ ulf..\wy 9 6 taL?u‘ "PRC-AY-48-- .Y
Sl3T ol8iils (63,5las saSisls —bls ol 5 el 09,5
s 5SS g Pamgi 250 Bl Clir - woly ool
Sloya8 5 S wilesls ()b 1y b addlas ol bl jo oS

Journal of Nuclear Science and Technology

(P95 3 Gl Lol plis azadle 55 Sk
9 Ve sl o Ll adl uldl 5 azadle 5 (59
Gl les s lo me ol 4y s uljdl (! Y GY
ol aals 4 Cos Ip VY 9 VF Cs s B Gy 5 Y
oo Vo GY Jlas o azain; 5 (e kil jlo Jxe
)‘QGUM u,....u‘JS‘ ).v‘).) \/f ol L u.........» 9 0«)53 ‘B; ’/\V
(F Jgaz) cusls
wlo Hlas LS o5y cos sl Lo jo azadle Sz 5
Lol sl iuli8l vl 4 Cond 0ol Jlosl 30 o> 2 40
‘_g)LJ bl & oglas cpl F0 Gy 5 ¥ ¥ sbo,les po
a Somd oY Jobe Ve GY s o azan; Ses
L oL g oolyde (F Joaz) cudls Slo gme iuliél walls
Sl o5, Vo ely LS 55y e slajs b assiy
Agropyron 4 Bromus tomentellus laasgs &

JYVo] wsas elongatum

ke PELY
ol b (o8 Jlerd covi gloazalS o azady; Jsb
30 9 VieF sals jo azdile Job aSg ebas .8, YU 5o
aols sleaxals axadls Job o fo - CM F Gy JLos
Gl b s elales )3 5 5 Jsb oS OFD)
® Jpaz) <8, Yl 55 ezl Jobo

Yo Gy Jles jo 508 )V aall jled jo a8l 5 59
eV oels s o azads, 505 .28l mlidl - 0F b
£S5 N @Y GY L ogin jled o a5l 0 05 05
dgy 5l azady, 5 azdile SLS iy (P Jg2) de,
ool plad mls cpl (F Jguz) Klosgs Lloye5 0 Liolidl
wothe Sl 5ke layds » LB gy b slajs Jleel wix
ol 3l Jels lrazals Ll il gialex as s
35 OLes 5 (ghage Wlodg: Jloye3 5 (6 VL a5l bayd
YU el (28 olS slayds o Ve e GY o a5 wols ol
Spdbin (b, slaShy 9 Sialr sy B,

I$]

Sl (938 5 psle Al

Vol. 91, No 1, 2020, P 175-185

YAB-IVO (o ATAR o o) ojlad @) al>

vl
49,‘[



& s Jal> ‘QSQJ'”C";é R - YT03| SV FONWIPN | =g BV

YA

10.

11.

12.

T. Charbaji, 1. Nabulsi, Effect of low doses of
gamma irradiation on in vitro growth of
grapevine, Plant Cell Tissue and Organ
Culture, 57, 129-132 (1999).

C.B. Thapa, Effect of acute exposure of gamma
rays on seed germination and seedling growth of
Pinus kesiya Gord and P. wallichiana, Our
Nature, 2, 13-17 (2004).

V. Micco, et al. Effects of sparsely and densely
ionizing radiation on plants, Radiation and
Environmental Biophysics, 50, 1-19 (2011).
Kranner, et al., Extracellular production of
reactive oxygen species during seed germination
and early seedling growth in Pisum sativum,
Journal of Plant Physiology, 167, 805-811
(2010).

O. Blokhina, E. Virolainen, K.V. Fagerstedt,
Antioxidants, oxidative damage and oxygen
deprivation stress: a review, Annals of Botany,
91, 179-194 (2002).

T. Maruta, et al. Arabidopsis NADPH oxidases,
AtrbohD and AtrbohF, are essential for jasmonic
acid-induced expression of genes regulated by
MYC2 transcription factor, Plant Science, 180,
655-660 (2011).

A.G. Taylor, et al. Seed enhancements, Seed
Science Research, 8, 245-256 (1998).

A.A. Khan, A. Anwar, Preplant physiological
seed conditioning, Horticultural reviews, 13 (1),
131-181 (1992).

J.0. Rawling, D.D.G. Hanway, C.O. Gardner,
Variation in quantitative characters of soy bean
after seed irradiation, Agr. J., 50, 524-528
(1958).

ISTA. International rules for seed testing, The
International seed testing Association (2010).
H.R. Moussa, Role of gamma irradiation in
regulation of NOgslevel in rocket (Eruca
vesicaria subsp. sativa) plants. Russ J Plant
Physiol, 53, 193-197 (2006).

M. Melki, T.H. Dahmani, Gamma irradiation
effects on durum wheat (Triticum durum Desf.)
under various conditions. Pakistan Journal of
Biological Sciences, 12, 23 (2009).

13.

14.

15.

16.

&=l

M. Samadi, et al. Evaluation of agronomic traits
of mutants induced by gamma irradiation in PF
and RGS003 varieties of rapeseed (Brassica
napus L.), Crop Plants Breeding, 15, 135-144
(2015) (In Persian).

J.L. Molina-Cano, et al. Fast-germinating low -
glucan mutants induced in barley with improved
malting quality and vyield. Theoret. Appl.
Genetics, 78, 748-754 (1989).

Q. Alizadeh, et al., The effect of seed irradiation
with low doses of gamma rays on some
parameters of greenery and seedling growth of
two species of Bromus tomentellus and
Agropyron elongatum, Journal of Watershed
Management Research, 106 (2), 147-137 (2015)
(In Persian).

M. Bahmani, S. Yousefi, D. Kartolinezhad. The
Effects of Gamma Radiation on Seed
Germination and Vigour of Caper (Capparis
spinosa var. parviflora), Medicinal Plant. Iranian
Journal of Seed Research, 3 (1), 15-26 (2016) (In
Persian).

COPYRIGHTS

©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,

as long as the original authors and source are cited. No permission is required from the authors or the publishers.

lazals cwliscsy, b Shs 5l s ialsz 5 L 5 b mogiy 5l dOYA) (6 Sue sl qlls 53ln csilad oo w5llo, 105
VAB-IYD Y whlons joas 5 g

DOI: 10.24200/nst.2020.1107
Url: https://jonsat.nstri.ir/article_1107.html

Alio ool 4 bl

Journal of Nuclear Science and Technology

Slatad (9 5 psle ale

Vol. 91, No 1, 2020, P 175-185

VAB-AVE (o YRR L) o,les @)l

v a
‘9‘4’


https://www.google.com/search?ei=eSPfXraPEc66kgWW2reoAQ&q=T.+Charbaji%2C+I.+Nabulsi%2C+Effect+of+low+doses+of+gamma+irradiation+on+in+vitro+growth+of+grapevine%2C+Plant+Cell+Tissue+and+Organ+Culture%2C++57%2C+129%E2%80%93132+%281999%29.&oq=T.+Charbaji%2C+I.+Nabulsi%2C+Effect+of+low+doses+of+gamma+irradiation+on+in+vitro+growth+of+grapevine%2C+Plant+Cell+Tissue+and+Organ+Culture%2C++57%2C+129%E2%80%93132+%281999%29.&gs_lcp=CgZwc3ktYWIQDFDZ4X1Y2eF9YLDtfWgBcAB4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj2r6WYhfTpAhVOnaQKHRbtDRUQ4dUDCAw
https://www.google.com/search?ei=eSPfXraPEc66kgWW2reoAQ&q=T.+Charbaji%2C+I.+Nabulsi%2C+Effect+of+low+doses+of+gamma+irradiation+on+in+vitro+growth+of+grapevine%2C+Plant+Cell+Tissue+and+Organ+Culture%2C++57%2C+129%E2%80%93132+%281999%29.&oq=T.+Charbaji%2C+I.+Nabulsi%2C+Effect+of+low+doses+of+gamma+irradiation+on+in+vitro+growth+of+grapevine%2C+Plant+Cell+Tissue+and+Organ+Culture%2C++57%2C+129%E2%80%93132+%281999%29.&gs_lcp=CgZwc3ktYWIQDFDZ4X1Y2eF9YLDtfWgBcAB4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj2r6WYhfTpAhVOnaQKHRbtDRUQ4dUDCAw
https://www.google.com/search?ei=iCvfXvnUEoTzkwXEib-YDA&q=C.B.+Thapa%2C+Effect+of+acute+exposure+of+gamma+rays+on+seed+germination+and+seedling+growth+of+Pinus+kesiya+Gord+and+P.+wallichiana%2C+Our+Nature%2C+2%2C+13-17+%282004%29.+&oq=C.B.+Thapa%2C+Effect+of+acute+exposure+of+gamma+rays+on+seed+germination+and+seedling+growth+of+Pinus+kesiya+Gord+and+P.+wallichiana%2C+Our+Nature%2C+2%2C+13-17+%282004%29.+&gs_lcp=CgZwc3ktYWIQDFCgggNYoIIDYJqKA2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj5uILwjPTpAhWE-aQKHcTED8MQ4dUDCAw
https://www.google.com/search?ei=iCvfXvnUEoTzkwXEib-YDA&q=C.B.+Thapa%2C+Effect+of+acute+exposure+of+gamma+rays+on+seed+germination+and+seedling+growth+of+Pinus+kesiya+Gord+and+P.+wallichiana%2C+Our+Nature%2C+2%2C+13-17+%282004%29.+&oq=C.B.+Thapa%2C+Effect+of+acute+exposure+of+gamma+rays+on+seed+germination+and+seedling+growth+of+Pinus+kesiya+Gord+and+P.+wallichiana%2C+Our+Nature%2C+2%2C+13-17+%282004%29.+&gs_lcp=CgZwc3ktYWIQDFCgggNYoIIDYJqKA2gBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj5uILwjPTpAhWE-aQKHcTED8MQ4dUDCAw
https://www.google.com/search?ei=uyvfXpPvMqTikgWaubSAAw&q=V.+Micco%2C+et+al.+Effects+of+sparsely+and+densely+ionizing+radiation+on+plants%2C+Radiation+and+Environmental+Biophysics%2C+50%2C+1%E2%80%9319+%282011%29.+&oq=V.+Micco%2C+et+al.+Effects+of+sparsely+and+densely+ionizing+radiation+on+plants%2C+Radiation+and+Environmental+Biophysics%2C+50%2C+1%E2%80%9319+%282011%29.+&gs_lcp=CgZwc3ktYWIQDFD2nwJY9p8CYJ2oAmgBcAB4AYABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjTuMuIjfTpAhUksaQKHZocDTAQ4dUDCAw
https://www.google.com/search?ei=uyvfXpPvMqTikgWaubSAAw&q=V.+Micco%2C+et+al.+Effects+of+sparsely+and+densely+ionizing+radiation+on+plants%2C+Radiation+and+Environmental+Biophysics%2C+50%2C+1%E2%80%9319+%282011%29.+&oq=V.+Micco%2C+et+al.+Effects+of+sparsely+and+densely+ionizing+radiation+on+plants%2C+Radiation+and+Environmental+Biophysics%2C+50%2C+1%E2%80%9319+%282011%29.+&gs_lcp=CgZwc3ktYWIQDFD2nwJY9p8CYJ2oAmgBcAB4AYABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjTuMuIjfTpAhUksaQKHZocDTAQ4dUDCAw
https://www.google.com/search?ei=4ivfXtXyMoHzkwWFsKuQAg&q=Kranner%2C+et+al.%2C+Extracellular+production+of+reactive+oxygen+species+during+seed+germination+and+early+seedling+growth+in+Pisum+sativum%2C+Journal+of+Plant+Physiology%2C+167%2C+805-811+%282010%29.+&oq=Kranner%2C+et+al.%2C+Extracellular+production+of+reactive+oxygen+species+during+seed+germination+and+early+seedling+growth+in+Pisum+sativum%2C+Journal+of+Plant+Physiology%2C+167%2C+805-811+%282010%29.+&gs_lcp=CgZwc3ktYWIQDFCPoAlYj6AJYLGpCWgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjV65ebjfTpAhWB-aQKHQXYCiIQ4dUDCAw
https://www.google.com/search?ei=fCzfXom6KorClAb3gqqgDg&q=O.+Blokhina%2C+E.+Virolainen%2C+K.V.+Fagerstedt%2C+Antioxidants%2C+oxidative+damage+and+oxygen+deprivation+stress%3A+a+review%2C+Annals+of+Botany%2C+91%2C+179-194+%282002%29.&oq=O.+Blokhina%2C+E.+Virolainen%2C+K.V.+Fagerstedt%2C+Antioxidants%2C+oxidative+damage+and+oxygen+deprivation+stress%3A+a+review%2C+Annals+of+Botany%2C+91%2C+179-194+%282002%29.&gs_lcp=CgZwc3ktYWIQDFDNhgRYzYYEYJmNBGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwiJ6MbkjfTpAhUKIcUKHXeBCuQQ4dUDCAw
https://www.google.com/search?ei=wSzfXtC1DIO2kwWE64KgBQ&q=T.+Maruta%2C+et+al.+Arabidopsis+NADPH+oxidases%2C+AtrbohD+and+AtrbohF%2C+are+essential+for+jasmonic+acid-induced+expression+of+genes+regulated+by+MYC2+transcription+factor%2C+Plant+Science%2C+180%2C+655-660+%282011%29.+&oq=T.+Maruta%2C+et+al.+Arabidopsis+NADPH+oxidases%2C+AtrbohD+and+AtrbohF%2C+are+essential+for+jasmonic+acid-induced+expression+of+genes+regulated+by+MYC2+transcription+factor%2C+Plant+Science%2C+180%2C+655-660+%282011%29.+&gs_lcp=CgZwc3ktYWIQDFDupwJY7qcCYIiyAmgBcAB4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwiQmpyFjvTpAhUD26QKHYS1AFQQ4dUDCAw
https://www.google.com/search?ei=6SzfXobnF8KVkwXNoY_gDw&q=A.G.+Taylor%2C+et+al.+Seed+enhancements%2C+Seed+Science+Research%2C+8%2C+245-256+%281998%29.&oq=A.G.+Taylor%2C+et+al.+Seed+enhancements%2C+Seed+Science+Research%2C+8%2C+245-256+%281998%29.&gs_lcp=CgZwc3ktYWIQDFDBpAVYwaQFYJitBWgBcAB4AIAB8AGIAfABkgEDMi0xmAEAoAEBoAECqgEHZ3dzLXdperABAA&sclient=psy-ab&ved=0ahUKEwjG_7CYjvTpAhXCyqQKHc3QA_wQ4dUDCAw
https://www.google.com/search?ei=6SzfXobnF8KVkwXNoY_gDw&q=A.G.+Taylor%2C+et+al.+Seed+enhancements%2C+Seed+Science+Research%2C+8%2C+245-256+%281998%29.&oq=A.G.+Taylor%2C+et+al.+Seed+enhancements%2C+Seed+Science+Research%2C+8%2C+245-256+%281998%29.&gs_lcp=CgZwc3ktYWIQDFDBpAVYwaQFYJitBWgBcAB4AIAB8AGIAfABkgEDMi0xmAEAoAEBoAECqgEHZ3dzLXdperABAA&sclient=psy-ab&ved=0ahUKEwjG_7CYjvTpAhXCyqQKHc3QA_wQ4dUDCAw
https://www.google.com/search?ei=Qi3fXuPKDajykgW6wqegCg&q=A.A.+Khan%2C+A.+Anwar%2C+Preplant+physiological+seed+conditioning%2C+Horticultural+reviews%2C+13+%281%29%2C+131-181+%281992%29.+&oq=A.A.+Khan%2C+A.+Anwar%2C+Preplant+physiological+seed+conditioning%2C+Horticultural+reviews%2C+13+%281%29%2C+131-181+%281992%29.+&gs_lcp=CgZwc3ktYWIQDFDzuAJY87gCYLO_AmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjj897CjvTpAhUouaQKHTrhCaQQ4dUDCAw
https://www.google.com/search?ei=ay3fXrnxO8aWkwWT9IzgAQ&q=J.O.+Rawling%2C+D.D.G.+Hanway%2C+C.O.+Gardner%2C+Variation+in+quantitative+characters+of+soy+bean+after+seed+irradiation%2C+Agr.+J.%2C+50%2C+524-528+%281958%29.&oq=J.O.+Rawling%2C+D.D.G.+Hanway%2C+C.O.+Gardner%2C+Variation+in+quantitative+characters+of+soy+bean+after+seed+irradiation%2C+Agr.+J.%2C+50%2C+524-528+%281958%29.&gs_lcp=CgZwc3ktYWIQDFCyhwRYsocEYK2OBGgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj50tPWjvTpAhVGy6QKHRM6AxwQ4dUDCAw
https://www.google.com/search?ei=sC3fXoPXD4_zkwXG65KYAg&q=ISTA.+International+rules+for+seed+testing%2C+The+International+seed+testing+Association+%282010%29.&oq=ISTA.+International+rules+for+seed+testing%2C+The+International+seed+testing+Association+%282010%29.&gs_lcp=CgZwc3ktYWIQDFCAxgJYgMYCYNDRAmgCcAB4AIAB8gGIAfIBkgEDMi0xmAEAoAEBoAECqgEHZ3dzLXdperABAA&sclient=psy-ab&ved=0ahUKEwiD75r3jvTpAhWP-aQKHca1BCMQ4dUDCAw
https://www.google.com/search?ei=sC3fXoPXD4_zkwXG65KYAg&q=ISTA.+International+rules+for+seed+testing%2C+The+International+seed+testing+Association+%282010%29.&oq=ISTA.+International+rules+for+seed+testing%2C+The+International+seed+testing+Association+%282010%29.&gs_lcp=CgZwc3ktYWIQDFCAxgJYgMYCYNDRAmgCcAB4AIAB8gGIAfIBkgEDMi0xmAEAoAEBoAECqgEHZ3dzLXdperABAA&sclient=psy-ab&ved=0ahUKEwiD75r3jvTpAhWP-aQKHca1BCMQ4dUDCAw
https://www.google.com/search?ei=3C3fXr2LHOOCi-gP6vO2mA4&q=H.R.+Moussa%2C+Role+of+gamma+irradiation+in+regulation+of+NO3+level+in+rocket+%28Eruca+vesicaria+subsp.+sativa%29+plants.+Russ+J+Plant+Physiol%2C+53%2C+193%E2%80%93197+%282006%29.+&oq=H.R.+Moussa%2C+Role+of+gamma+irradiation+in+regulation+of+NO3+level+in+rocket+%28Eruca+vesicaria+subsp.+sativa%29+plants.+Russ+J+Plant+Physiol%2C+53%2C+193%E2%80%93197+%282006%29.+&gs_lcp=CgZwc3ktYWIQDDoECAAQR1Ch3gNYod4DYIfpA2gBcAF4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwi96aSMj_TpAhVjwQIHHeq5DeMQ4dUDCAw
https://www.google.com/search?ei=3C3fXr2LHOOCi-gP6vO2mA4&q=H.R.+Moussa%2C+Role+of+gamma+irradiation+in+regulation+of+NO3+level+in+rocket+%28Eruca+vesicaria+subsp.+sativa%29+plants.+Russ+J+Plant+Physiol%2C+53%2C+193%E2%80%93197+%282006%29.+&oq=H.R.+Moussa%2C+Role+of+gamma+irradiation+in+regulation+of+NO3+level+in+rocket+%28Eruca+vesicaria+subsp.+sativa%29+plants.+Russ+J+Plant+Physiol%2C+53%2C+193%E2%80%93197+%282006%29.+&gs_lcp=CgZwc3ktYWIQDDoECAAQR1Ch3gNYod4DYIfpA2gBcAF4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwi96aSMj_TpAhVjwQIHHeq5DeMQ4dUDCAw
https://www.google.com/search?ei=HC7fXt-fC4nosAfr6J6wBQ&q=M.+Melki%2C+T.H.+Dahmani%2C+Gamma+irradiation+effects+on+durum+wheat+%28Triticum+durum+Desf.%29+under+various+conditions.+Pakistan+Journal+of+Biological+Sciences%2C+12%2C+23+%282009%29.&oq=M.+Melki%2C+T.H.+Dahmani%2C+Gamma+irradiation+effects+on+durum+wheat+%28Triticum+durum+Desf.%29+under+various+conditions.+Pakistan+Journal+of+Biological+Sciences%2C+12%2C+23+%282009%29.&gs_lcp=CgZwc3ktYWIQDFDfjQJY340CYMaUAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjfndaqj_TpAhUJNOwKHWu0B1YQ4dUDCAw
https://www.google.com/search?ei=HC7fXt-fC4nosAfr6J6wBQ&q=M.+Melki%2C+T.H.+Dahmani%2C+Gamma+irradiation+effects+on+durum+wheat+%28Triticum+durum+Desf.%29+under+various+conditions.+Pakistan+Journal+of+Biological+Sciences%2C+12%2C+23+%282009%29.&oq=M.+Melki%2C+T.H.+Dahmani%2C+Gamma+irradiation+effects+on+durum+wheat+%28Triticum+durum+Desf.%29+under+various+conditions.+Pakistan+Journal+of+Biological+Sciences%2C+12%2C+23+%282009%29.&gs_lcp=CgZwc3ktYWIQDFDfjQJY340CYMaUAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjfndaqj_TpAhUJNOwKHWu0B1YQ4dUDCAw
https://www.google.com/search?ei=QC7fXqy6IIiVkwXGoY74Cg&q=M.+Samadi%2C+et+al.+Evaluation+of+agronomic+traits+of+mutants+induced+by+gamma+irradiation+in+PF+and+RGS003+varieties+of+rapeseed+%28Brassica+napus+L.%29%2C+Crop+Plants+Breeding%2C+15%2C+135-144+%282015%29+%28In+Persian%29.+&oq=M.+Samadi%2C+et+al.+Evaluation+of+agronomic+traits+of+mutants+induced+by+gamma+irradiation+in+PF+and+RGS003+varieties+of+rapeseed+%28Brassica+napus+L.%29%2C+Crop+Plants+Breeding%2C+15%2C+135-144+%282015%29+%28In+Persian%29.+&gs_lcp=CgZwc3ktYWIQDFCZswJYmbMCYLi-AmgBcAB4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwis2oC8j_TpAhWIyqQKHcaQA68Q4dUDCAw
https://www.google.com/search?ei=ai7fXs3ME87XkwXnl6GABw&q=J.L.+Molina-Cano%2C+et+al.+Fast-germinating+low+%CE%B2-glucan+mutants+induced+in+barley+with+improved+malting+quality+and+yield.+Theoret.+Appl.+Genetics%2C+78%2C+748%E2%80%93754+%281989%29.+&oq=J.L.+Molina-Cano%2C+et+al.+Fast-germinating+low+%CE%B2-glucan+mutants+induced+in+barley+with+improved+malting+quality+and+yield.+Theoret.+Appl.+Genetics%2C+78%2C+748%E2%80%93754+%281989%29.+&gs_lcp=CgZwc3ktYWIQDFC2owNYtqMDYKiyA2gBcAB4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjNqffPj_TpAhXO66QKHedLCHAQ4dUDCAw
https://www.google.com/search?ei=ai7fXs3ME87XkwXnl6GABw&q=J.L.+Molina-Cano%2C+et+al.+Fast-germinating+low+%CE%B2-glucan+mutants+induced+in+barley+with+improved+malting+quality+and+yield.+Theoret.+Appl.+Genetics%2C+78%2C+748%E2%80%93754+%281989%29.+&oq=J.L.+Molina-Cano%2C+et+al.+Fast-germinating+low+%CE%B2-glucan+mutants+induced+in+barley+with+improved+malting+quality+and+yield.+Theoret.+Appl.+Genetics%2C+78%2C+748%E2%80%93754+%281989%29.+&gs_lcp=CgZwc3ktYWIQDFC2owNYtqMDYKiyA2gBcAB4AIABAIgBAJIBAJgBAaABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwjNqffPj_TpAhXO66QKHedLCHAQ4dUDCAw
https://www.google.com/search?ei=oy7fXra7Ec7osAeL3JyADg&q=Q.+Alizadeh%2C+et+al.%2C+The+effect+of+seed+irradiation+with+low+doses+of+gamma+rays+on+some+parameters+of+greenery+and+seedling+growth+of+two+species+of+Bromus+tomentellus+and+Agropyron+elongatum%2C+Journal+of+Watershed+Management+Research%2C+106+%282%29%2C+147-137+%282015%29+%28In+Persian%29.++&oq=Q.+Alizadeh%2C+et+al.%2C+The+effect+of+seed+irradiation+with+low+doses+of+gamma+rays+on+some+parameters+of+greenery+and+seedling+growth+of+two+species+of+Bromus+tomentellus+and+Agropyron+elongatum%2C+Journal+of+Watershed+Management+Research%2C+106+%282%29%2C+147-137+%282015%29+%28In+Persian%29.++&gs_lcp=CgZwc3ktYWIQDFDbsAJY27ACYMe5AmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj2mIzrj_TpAhVONOwKHQsuB-AQ4dUDCAw
https://www.google.com/search?ei=oy7fXra7Ec7osAeL3JyADg&q=Q.+Alizadeh%2C+et+al.%2C+The+effect+of+seed+irradiation+with+low+doses+of+gamma+rays+on+some+parameters+of+greenery+and+seedling+growth+of+two+species+of+Bromus+tomentellus+and+Agropyron+elongatum%2C+Journal+of+Watershed+Management+Research%2C+106+%282%29%2C+147-137+%282015%29+%28In+Persian%29.++&oq=Q.+Alizadeh%2C+et+al.%2C+The+effect+of+seed+irradiation+with+low+doses+of+gamma+rays+on+some+parameters+of+greenery+and+seedling+growth+of+two+species+of+Bromus+tomentellus+and+Agropyron+elongatum%2C+Journal+of+Watershed+Management+Research%2C+106+%282%29%2C+147-137+%282015%29+%28In+Persian%29.++&gs_lcp=CgZwc3ktYWIQDFDbsAJY27ACYMe5AmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwj2mIzrj_TpAhVONOwKHQsuB-AQ4dUDCAw
https://www.google.com/search?ei=zC7fXrukHcPikgXboICYDw&q=M.+Bahmani%2C+S.+Yousefi%2C+D.+Kartolinezhad.+The+Effects+of+Gamma+Radiation+on+Seed+Germination+and+Vigour+of+Caper+%28Capparis+spinosa+var.+parviflora%29%2C+Medicinal+Plant.+Iranian+Journal+of+Seed+Research%2C+3+%281%29%2C+15-26+%282016%29+%28In+Persian%29.&oq=M.+Bahmani%2C+S.+Yousefi%2C+D.+Kartolinezhad.+The+Effects+of+Gamma+Radiation+on+Seed+Germination+and+Vigour+of+Caper+%28Capparis+spinosa+var.+parviflora%29%2C+Medicinal+Plant.+Iranian+Journal+of+Seed+Research%2C+3+%281%29%2C+15-26+%282016%29+%28In+Persian%29.&gs_lcp=CgZwc3ktYWIQDFDVoQJY1aECYIarAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwi7ut7-j_TpAhVDsaQKHVsQAPMQ4dUDCAw
https://www.google.com/search?ei=zC7fXrukHcPikgXboICYDw&q=M.+Bahmani%2C+S.+Yousefi%2C+D.+Kartolinezhad.+The+Effects+of+Gamma+Radiation+on+Seed+Germination+and+Vigour+of+Caper+%28Capparis+spinosa+var.+parviflora%29%2C+Medicinal+Plant.+Iranian+Journal+of+Seed+Research%2C+3+%281%29%2C+15-26+%282016%29+%28In+Persian%29.&oq=M.+Bahmani%2C+S.+Yousefi%2C+D.+Kartolinezhad.+The+Effects+of+Gamma+Radiation+on+Seed+Germination+and+Vigour+of+Caper+%28Capparis+spinosa+var.+parviflora%29%2C+Medicinal+Plant.+Iranian+Journal+of+Seed+Research%2C+3+%281%29%2C+15-26+%282016%29+%28In+Persian%29.&gs_lcp=CgZwc3ktYWIQDFDVoQJY1aECYIarAmgBcAB4AIABAIgBAJIBAJgBAKABAaABAqoBB2d3cy13aXqwAQA&sclient=psy-ab&ved=0ahUKEwi7ut7-j_TpAhVDsaQKHVsQAPMQ4dUDCAw
https://jonsat.nstri.ir/article_1107.html

	
	1. T. Charbaji, I. Nabulsi, Effect of low doses of gamma irradiation on in vitro growth of grapevine, Plant Cell Tissue and Organ Culture,  57, 129–132 (1999).
	2. C.B. Thapa, Effect of acute exposure of gamma rays on seed germination and seedling growth of Pinus kesiya Gord and P. wallichiana, Our Nature, 2, 13-17 (2004).
	3. V. Micco, et al. Effects of sparsely and densely ionizing radiation on plants, Radiation and Environmental Biophysics, 50, 1–19 (2011).
	4. Kranner, et al., Extracellular production of reactive oxygen species during seed germination and early seedling growth in Pisum sativum, Journal of Plant Physiology, 167, 805-811 (2010).
	5. O. Blokhina, E. Virolainen, K.V. Fagerstedt, Antioxidants, oxidative damage and oxygen deprivation stress: a review, Annals of Botany, 91, 179-194 (2002).
	6. T. Maruta, et al. Arabidopsis NADPH oxidases, AtrbohD and AtrbohF, are essential for jasmonic acid-induced expression of genes regulated by MYC2 transcription factor, Plant Science, 180, 655-660 (2011).
	7. A.G. Taylor, et al. Seed enhancements, Seed Science Research, 8, 245-256 (1998).
	8. A.A. Khan, A. Anwar, Preplant physiological seed conditioning, Horticultural reviews, 13 (1), 131-181 (1992).
	9. J.O. Rawling, D.D.G. Hanway, C.O. Gardner, Variation in quantitative characters of soy bean after seed irradiation, Agr. J., 50, 524-528 (1958).
	10. ISTA. International rules for seed testing, The International seed testing Association (2010).
	11. H.R. Moussa, Role of gamma irradiation in regulation of NO3 level in rocket (Eruca vesicaria subsp. sativa) plants. Russ J Plant Physiol, 53, 193–197 (2006).
	12. M. Melki, T.H. Dahmani, Gamma irradiation effects on durum wheat (Triticum durum Desf.) under various conditions. Pakistan Journal of Biological Sciences, 12, 23 (2009).
	13. M. Samadi, et al. Evaluation of agronomic traits of mutants induced by gamma irradiation in PF and RGS003 varieties of rapeseed (Brassica napus L.), Crop Plants Breeding, 15, 135-144 (2015) (In Persian).
	14. J.L. Molina-Cano, et al. Fast-germinating low β-glucan mutants induced in barley with improved malting quality and yield. Theoret. Appl. Genetics, 78, 748–754 (1989).
	15. Q. Alizadeh, et al., The effect of seed irradiation with low doses of gamma rays on some parameters of greenery and seedling growth of two species of Bromus tomentellus and Agropyron elongatum, Journal of Watershed Management Research, 106 (2), 14...
	16. M. Bahmani, S. Yousefi, D. Kartolinezhad. The Effects of Gamma Radiation on Seed Germination and Vigour of Caper (Capparis spinosa var. parviflora), Medicinal Plant. Iranian Journal of Seed Research, 3 (1), 15-26 (2016) (In Persian).


