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Extended abstract

Introduction: Germination and seedling growth are one of the most important stages of plant growth,
which determine the degree of success of agricultural systems in production. Seed deterioration due to
storage conditions is a challenge that results in diminished germinability poor seedling establishment, the loss
of seed vigor, and finally seed mortality. Thus, it is necessary to use methods to increase seed germinability
and enhance seedling establishment. The use of plant hormones is one of the methods that can increase seed
germinability and optimal plant growth under seed deterioration conditions. Seed priming with plant
hormones is among simple and cheap methods to improve seed germination, accelerate seedling growth and
establishment, germination uniformity, and production of vigorous seedlings. The purpose of this experiment
is to determine the most effective pretreatments of growth hormones to improve the germination and seedling
establishment characteristics of deteriorated triticale seeds.

Materials and Methods: To examine the effect of priming on germination indices and some biochemical
traits of deteriorated triticale seeds, a factorial experiment was performed in a completely randomized design
with three replications at the Laboratory of Seed Science and Technology, Faculty of Agriculture and Natural
Resources, University of Mohaghegh Ardabili in 2023. Treatments included seed deterioration (5%, 15%,
and 25%) and priming (no prime, distilled water, cytokinin, spermidine, salicylic acid, and auxin).

Results: The results showed that seed deterioration reduced the germination percentage. Priming reduced
the effect of seed deterioration and improved the germination percentage by 36.9%. As seed deterioration
increased, radicle length, seedling length, vigor index, protein content, and protease activity decreased,
whereas priming mitigated the effect of seed deterioration on these traits. At the lowest level of seed
deterioration (25%), priming with auxin increased radicle length, plumule length, protease activity, and
seedling length vigor index by 72.07, 62.06, 73.27, and 77.06, respectively, compared with no priming.

Conclusions: In general, it seems that triticale seed priming with auxin can invigorate deteriorated seeds
and increase germination and seedling production uniformity.
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Highlights:

1. Auxin pretreatment had the greatest effect on improving the quality and germination characteristics
of deteriorated triticale seeds.
2. Effects of using growth regulators pretreatment were investigated in deteriorated triticale seeds.

! Ph.D. student of Department of Agronomy, Faculty of DOL: 10.61186/yuis.11.1.203
Agriculture and Natural Resources, University of
Mohaghegh Ardabili, Ardabili, Iran.

2 Professor, Department of Agronomy, Faculty of CrossMark
Agriculture and Natural Resources, University of

Mohaghegh Ardabili, Ardabili, Iran.

ISSN: 2383-1480 (On-Line); 2383-1251 (Print)
*Corresponding author, E-mail: m_sedghi@uma.ac.ir f @ @

Received: 6.3.2024; Revised: 12.8.2024; Copyright: © 2024 by the authors. Submitted for possible open access

Accepted: 20.9.2024; Online Published: 21.9.2024 publication under the terms and conditions of the Creative Commons
Attribution (CC BY) license

(https://creativecommons.org/licenses/by/4.0/).



pazhoheshi
yasouj en

pazhoheshi
cross


8

==

@’EaM YoV-vY) ioleio NF+Y [ Jgl 0yl /o203 Jlu [ ol ) jou sl g

g3 Al
9092 ylowd i b (X Triticosecale) 5oy y 0ogmd sy Jidiles Cugli

s s Bgiy T Boo wazme g S

bgunro oS

Sailole Calbge 4z )3 0uiS (i &5 ol oS oy Jolpe (n Fmte 3 aalS (pdug) g (Fiwlex Al ye idonde
3 ecipnd azalS Hoob g Siailgr Sl rge o5 Cowl (LIl b ydy ()10, Ll pls 5 (LU (Fogu S ol adgi ) ()
sl g (Gl 2Ule Sl Glr 2y G4 SIS (e 4005 0 jdu Syo Caled 53 9 50 Ay () Cuws
2Ulg wilgi (oo &5 Cowl (o) 31 (2 (BLS SLgeren il eoliiul .awl (5598 (50! LazalS I iwl S99y 4y
Saghy) alex 51 (BLS gey0 b Hdy Souonlpy awd Sali8l jdy (Sogum s Lulpd )0 1) obS e wdy 9 ydy Sjailg
Sub ol 598 4zl a9 (il (SIS0 azblS Hl piiwl g 0y & e gy (3l Sgte e (313)) g 03k slean
oogud slaydy Jiailer Sluogas (ud st Cu by GBoseree Gl Giny (IS ST et GlaloT cnl
Wl oo azals )l picw! § Ay ¥

WG 5 03gm 8 syl (pleerbign Clio (B 9 Fiailer st lh » Samln 5l (owy Hekied g, g dlge
SuSL1S )iy S3P9AST 5 ke olRidalojT 13 1F+Y Jlu o J1,S5 aw b (Bobai ShlS 5k By 5556 ©)g0a Sl
Soioalp Elgil 9 (LYD 3 /00 b)) Fogmd oo Jobd byl .o 12 Lus )l Giizmo oliLiils camb aulio g (53,9l
25097 (crmmnS T g Soabrmend s sl ¢33 000 ] ¢y s < haio T a1 (y904)

00 Sgna 9 (SOgwyd il LRl Cams Koggly Ol Bl 1y Sl wuoy0 SOgw S a5 ol i s laasdly
Callad g (g n Olise AzalS (Job any (a5 ld wazady) Job (Sogmyd (I L s, wo)s YEIA e 4 Jjailex
YO) d as haw (n Fomly 50w Glho (1l 69y 2 (SO Fl Pl cage Kamln o5 Jlo 0wl Slals Ly
FY[F WYY iy |y azalS (Job ady (pols g jLign callad iazddle g azady) Job (st b Sopesly (o)
S il 1 aal &1 Camani a0y VY8 9 VYTV

o Wlgi oo (ommST Ay (ygeye b ABGEy T Hdy Sopesly & was g0 LIS G ol 5l ol gl 1 S Az
33 )5 Al 5 a4zl allgi (SIS 9 (Sialeer SlalEl g eogm 8 sl ydy gl

39 (G T 9 33 9N A ¢S g ¢330 g (S T 2 OS50 59

1629198 av
ls Al 5 edgu B 0y (Siailer Slaogas g CuhS ogp p ) 23U 00 Bt ST HleS s )
LS B sy 890 I 5 00gm 8 slayds 50 0l ) slaoansS et Hless s 5l eslanl &l 1Y

DOL: 10.61186/yujs.11.1.203 ol 5 g5 oS wnLS K55 5 g oS eSS wwemis |
Olpl s ) esbas )l G olKiils  rnlo
oKzils o ads silie § (55,5LaS ouSils o BLE LGy 5 adgi 05,5 oliwl T

Olpledms ) o ghas )l 3ioe

CrossMark

m_sedghi@uma.ac.ir : Jstuw oniyss asblyl,*

VECVIOIYY tmlpg oyl VEYNYN S 2l o o s
(22) VYO -TYAY(Laz ) VFA--TYAY LS VESYIPIY has y lassl g )b OV F- YR/ b i g b


pazhoheshi
yasouj logo

pazhoheshi
cross


Y-0

V¥ 1 gl oslos 203k Jlw /ol ! Hdo slaianghy

4 Sl Gl 5 )0 GlapeSToly lae T colled
(Oen §fig)le) Spdee hlite LS 5o b i
NRIP| PP SRS ) O R AP COV-S i B N R R
S Sogwd uizmen (V)0 MNP YeY
wipnd SazalS H5eb ( Sialez wojs el cerge
35 oo Sy wales 55 9 % A ol s
OSer 5T YN T OISLE 5 k)
cilie (3e3l SO plsied ad gl Sy 0905
Sl S9! iz 5 Sloldl Ul Soter cax
S (Sogm,d el oad aslin OMe Hdy 4y o6l
aler ay Gals 5 ol collB pals co wilgy oo
e 5% oo 1238 MTulligs k) 905,k S5
S5mST €5 s (Fogens Ghalidl ¥ 5 (S, Y AT
p gl s o Wilgs o ROS .l (ROS) Jles
oo ol b U5 Gk 5 il sb o
4 e Wl o ROS o 5l oo adgr Lol casS” 8,4
FYRCETRC VSN NSOV RNCTIVR e
azalS adgl ab; g (Siailex 5l S ol G (Sogm )b
Woldhle g SIRBT (VoYY M dl 5 la) 04 o
ailgx Ce o Siaile> Aoy a5 wisls 55 (V-VY)
4 oS arats, Jsb 5 araile Jsb o a5
0,99 w8l L (Acer cineracens Boiss) oSS
P G h (Sogwp anlp il hals ( Sogu
Slizl BB e bulis il )0 (55l &5
s o Cwd Ty Giailex LUl Hd wulyd o g ol
Mosljay i g lall (VY ) Kan g aigdle)
aS wels ol g5 Jlogl> (g9, (sdulejl ;o (Y-NY)
5 b gbazalS woys Gl (Fogwd GulEl L
(s ke olS aome Loyl il palS Jiaile sy

8 Baharvand

° Darabi

10 Govindaraj

! Kapilan

12 Tilebeni and Golpayegani
13 Piri

14 McDonald

15 Bewely

16 Han and Ellis

17 Aghabarati and Maralian
18 Alivand

19 Ansari and Sharifzadeh

dodilo

3 32in a5, ol sl 5 S B
Sloo,s Lol 6pte el G5 JSD 0 (oot BB
Tritico secale ) IS5 (YA Ko 5! L)
SN 5l sl lawg oS cwl g pyails ale (Wittmack
4 o Wy plsrear jlaglr 5 5l Wiy plgreds pass
Slails cuas 5 o,Slas slo 5o b sl ool 549
e lais g l)lan 4 Cwglie 5 pusS
Ohlen sfanliy) wiS lag j50eb olS S 50 (laglr
) colas YoTe Jlo o bl ST b (Y414
Ol s 5 S (sehe YA sgu Al i cans
o Fogas o Slae Sl b (5 audin VO/F 0g0>
VYT T ) ol onis b)l55 S

LS, St shanli 4 e L
S Ple el s ek Gl
(Sg0 sl o (gl lyear &5 Sl GlalS (S
5ol )l lalS g 5 ad; » 2y JB b
mily (VX)L Kan 5 gyl ¥ VY o San
58 elie JLEl 0T g 50 5 osllas (Sl 4 ol
I ded JB Jeaze 0 ln 1) of) Wlgs e ac )50
RN PRSI NUSE SO e
5 Sl palaST A o3l ke s (V0T
4 sy 5l w2y plals el slayds Ygens
5 oS LUl e Jlo iz b ol (pair G
oS )3 gote Al Jdy (Fogw B Wgd oo (5N
GIBl coge i 50 A5 Spdioe gee o)l
an 53 Ogdes (5)laS SYgame wlg glad e
099 Jsb o bydh &5 ol (2l 5 bysas
axlye Yo (oo Cughy 5 Lo b g lo)lil 5 (S,
A Y0 ol it e &1 Sogmn 8 s
Sogwp & Cwl osls lis Glise Sliass gl
SiS Gjg azdle g azady, Job el cel
wzalS an Gloasls syl oy wzals

!'Yang

2 Bezabih
3FAO

4 Balouchi
5 Ocvirk

¢ Singh

7 Kim



Y.§

S 90398 sloud i U (TFitico secale) sy y 03gm 18 b ydy (Jidiles Cu g 1yl Kad g (5 i

Sipatlyy A oo Joe STy Ky atile a5 (Y-
iz LS 5 b silweslel b obsS Lty b
S oslr e delse e b L (G sl )
YAV oher 51T 5ld) 25de plmil ume 090
Spaalyy glojles (VY Glen 51T 50)
blgsynens dajlisy  wile il slagl
2l g 0o Jlb 0 o 1) el 5 ¥ ,0e
o oS dlge S 2 g prpgnil (ad Rexd g
2 odle MiSuee Son 1)y A ol )0 a5 09
sloygst DNA - owsSee i slagntisn ol
S wile placedglie 5 (25 4 onmdialy (s,
0 oS anbe Ll ot 5 biwsan! daglas]
oSS azalS o B8 @ Peglie slacuisd jnb
S by lagge,r (VN (en 57 55,l) 1S
Jolss 05,5 oo )13 oolainl 0590 Sasl sl el
ool ly oS oyl pz «iS s Ly
Seel) & ey (2B g Sl sl L)
g7l N0 POl g j00) el (S ysS]
a5 Al L5l G5 g9, seleyl Ho (VY (S
B0 4 ey Gl 0355 05 e Siealng e
ah el (Gl (el (VL 5 (S5l ae s
OSes 51 Jgse g0l wb pl iz e s
9 oeBan IS lome Gl b jd Sl (V20 A
9 o Sl Al e 5l colled zolan il
M ezl ol olyas (gl Slge JUil 5 Sl
cely DNA 56 b Soguyd (Toor oo Kan
Sl §l (A g 5 ssis; o L]
Gl el pol ol &5 29 oo )i S5l 5)9,2
N s 97 ,508) vsd00 S ay ala
9 428l Job (il a8 5l (b )0 i e Lo
IR Sl bacido ool (AalBl (g ol azalS 54
9 @ b Sl 0l ales 50 4y slagasls

12 Filippou

13 Leuendorf

14 Farooq

15 Durr and Boffin
16 Azadi

17 Moradi Dezuli
18 Braccini

19 Kapoor

5 Sl Siled G gy g ojlail (S, Al
Sl st i i e bl ) s oFoge
asle oYL an syl 4 o (V012 ol Ken
) N8 o cly gl |y aslusl Lyl i aasl
(Sogp Dol Gl (VT Sen Ty 55508
oL, ;oobw) A oo ol 1) by sl el
O 5 Solew VoYY S Bos g Golew YY)
sl S LSS o Pol el Sogw,d (YoV-
S s S 55 Gl sk 5 Slpe i ok
2 89y e Ol aS 0sh 0 RNA o DNA 50
el oy ool oy s (VIY Sl 5 (Jgez) o)l
gady Slogas 5 Sl slagasls  alS
b YW es 5 oLle) 0gd e azelS
VY e o ugiiles YY) S o ouilic
655z Lol (6)lS 5 9 097 a5 cnl el oyl
Ol g s Jolite a5 CeleS il b oo
Blo g azady; Jsb p peitns jsb 4 Wlgi oo Ll o
2 Sagw B (Ve e ) Sen MO 58) wily 5o ax
OeSsn 5 yed o)d s e s el s 92 0
(VN0 Mool g 45 cudd) 95,5 0 ails o Shes
sboas ol las (Y41 9) olKes o Slas mls
a5 Syn Sy e ) Sk sk 53
9 % (SO m g Wbl Bl (Sogw gy
s ably % eBsn s Jolre laaid (e
lopyT Glie 51 5 (Fogmyd llEl Loy o)ls 052
el o AwlS
it L oSG plaie 4 Sl
2 e ojlal GllS 4 a5 selie s Bl
5 S Sly Sl psn pLLS LAl

O 9" pall) wims las ws plp 0 s

! Canak

2 De Figueiredeo

3 Saadat

4 Saadat and Sedghi
3 Jyoti and Malik

¢ Hajiabbasi

7 Santos

8 Forcella

° Khesht zar and Seyed
10 Sheidaei

T Balmer



Y-y

V¥ 1 gl oslos 203k Jlw /ol ! Hdo slaianghy

osilas (150558 5 shaite Ol glaslme ;5 Gugecles
)‘yﬁ“"LSL“"’ V oclale l) oolazwl S50 6[.@05;0)5.&:) KW
Chee T o VO O 0 YD glacdile Sleake (yge]
Y clale ua).)wl.uo aS ol eolawl 09,4)5&}.@)‘ )‘)/5&
B (S3gm8) (gm0 yb ol Sz (09 Ve s
axyo Foogleo b ool 3y 0 leesy (e
IR 59, 8 5 ¥ Sty dops Ve Cugb; g egeades
Wy a0y YO 9 V0 (Sogud a0 4 b ad S
Slesio a5l 51 VAL 5 TAD (Sogmp 4 sy sl
oo o5l om0 g il anlol sl S oe a4 a5
el s ) yho 4 0 ole> A

a0 o,y ol o lailil Sialer ee;l pll sy
s o0l L )50 sl Jsle 45 el Y s
nslowe 31 Loy i 390 olag e o b 5|
20 o 3 WA dinds Hhaie OT L b iz 5 )5
Shsae Vel el aas Sas olKislesl sleo
w85 5l 5o ST S e Gialex sl LSS T L
(Gl JS sl LS5 T 55 s o sl )5 ¥
Joe silaes 090 Bosb e 5 ST 6 0
A g ogmdes 420 YO loo b oadpedas IKH.RI
o)‘L).S‘ L dxdls; z9,5) oo)‘A.S\? L;L:o).').g u«.:)l.o....:
e Oloy Sy allygy Sypeds (eghes 95 Jlos
Blol jhie Of b & 5l Syge 0 5 WS el
slaws a5 Jley (Yoo ol Sen & Slals) 2o S
Jlgte 59y aw Jsb 0SS s )3 esjdilex slayd
ah @baie yled wile ol g 0S8 gy e
o)) Siailyx Slas dwlxe gl (Y001 M)
Germin aby 5l (Goy) (oiails> SB31eSs 5 Do
-o)‘b.S‘ 6‘)‘? (YY ‘O‘)Li.o.m 9 @Ualu) & eolawl
WS @03 595 (bl yo azadle g azaty; Job 605
A oolatwl (5 e due 0xlg b 1S las

5 Delouche and Baskin
¢ Soltani
7ISTA

2 Feke e g sk wdy RIBL(Sialex s
by, 4ty Gial3dl crge o @da s al3al 5 ol
ul)l.io.m ;LS'-‘“:‘.""“ (Y’ LA ‘O‘)ls.o.m 9\‘5#..“‘.)) ‘35'“’(5"
Ao, Sgugy wge eS| a5 WS by (V- F)
039 9 Job o s (Pl Giailex Sy (Siulsx
2 oSl Al ey (V) e sk
Ao,y (ST Bras b aS wisls lis pasS Siaile>
aols b awglie )0 asllas 5,50 pauiS a1 J4y Sjasls
Koty e sl Sldllae 1 can cély Gl
Ay 5 5k 4 (Sl aoys g5, |y ol b L
39,8) @p (Vo)) (GlSen 5 39)l8) pais )0 azal s
o5 ;J@él) $N,8azsS g (Yorh e
ilesls ylas (V- - A

s byds Sigiar @)loylil Lulyds o a8 |
Wlgz Gl SRl o (Sogwy8 g Wad oo (o9
2 oS Sldlas (556 5 ol walys o)l gei 9 (S
INVELY W"““G"‘J L: s_iw‘): 9 A.JLi.u..:)J o;)s...:)é ):).g 9y
slayd (S Jl el slp ol wl; lo
(Bt pl pll 5l Bae sl ouls pleil G 5
Slae 5 Gl slatly Sless o
9 S ogmd 4 GiSTy 5o Al 5 sleydy (Sojglg
009 yd Sloyds Ay g O Lh Sy BB
Sy Al 5

g, g dlgo
A SeSS s psle oRaslesl o el Cnl
kool Baze oBiils el mlis 5 (63,5laS ouSails
ao b ol LS 2k LB o el & jgoa
S ogyd Jolis lajles ol plowl VE-Y Jlo o 1SS
w5 s wali lsie 4 70 gelaw a5 LYD N0 D)
Sigoslyy 9 (W09 (5093 LYD 5 710 &g (o
Sl el (S g ke Ol el (90)
Jlesl jshiiea la)dy oy (ST 5 Sibendle
a0 YO sl o el YF oo Sy

! DaSilva
2 Saeidi
3 Safari
4 Afzal



Y-A

S 90398 sloud i U (TFitico secale) sy y 03gm 18 b ydy (Jidiles Cu g 1yl Kad g (5 i

Oeion el ey Ak 50 ead i (335
S 15

Sl eae] cewsas slaosls 1 lel glaay yx5

5 s SPSS L wlao (i (Star 5 o092 Jboy

plxil SAS 1581 055 51 eolastsl b uily g 4525 ¢ us

Jloiml o o (SIS a3l ulol 2 o Slee 0,5

0 8 dslie dsy0 0

3 g e

alizee oo Sl aS ol lis bl 4 5e0 b
oy gl GiiSeny 5 Sialy 5 (Sogu
Jogme vy S mhe (o Siailer Do g S leS
DS wedee LS 5SSl anslie (Y Jguz) o
3 5 YD (Sogwd 0 (aoye YY) Siailsx aws o
il ey G g Sl gen Luld
70 bls o ST L Kl jles 50 (RAFY)
V) il £35S B e el Cawody S Oy B
(eizmed g eST L Sl 9 10 (Sogm b 50 (g,
» Gey VINYA) - Siailer by Do (n S
J992) oS ssline ol g 5 1VO (So9w 2
(S 9w ,8 ok plei o a4 e oo Lid ¥ Jgam (Y
5 1SS oy Olas o 1y ioli8l p iden eS|
Slrooss dat 5 cul aily Siailer Gl Do
B o sleas; o Selewdlo apul g (o
55l
5 oh Gl vl olerdsn SlSS
oo oemlonnSTn 5 09800 o] GommlannS]
Lae Plradl Gyl 5l 0 gie 3 8o p (0250 ]
03 J.o&.u ATP Q‘)’"" uu.bls 90 9 KRS M‘}}
Wt L 0P8 s iz S9d o0 (Sidlex )
(45 05300 DNA o 55 4 joie cald 5o 9 00
e 50 slope il e 18IS 4 2t algd 5o Al
do g b slazelS wojpe el (nlpl

\odal; 5 SLVD azels Job a5l
ARV

SLVI=SL (mm) x GP/100

o, GP 5 (mm) a>olS Jsb SL s‘-')" 4o as
el a3 (3 59, 50 (il a0,0) (S5als>
H(w2y9) S5 Joloro (g ol imo 6 5031041

2 edleS sy 4 IS GeBisn e e Sl
5 ErSUges eajailex glaydy 5l o3l 55, Gmeny
by jd oaile (Bl g laxr azalle 5 azady) Cund
Soyd py Jye ol edliinl b 08 A la
Cro Jol> 5l 8 g n weys ad dnubre ()59
Tl 90) del Casey DIV ol e &y (5955 2oy
(Y- F
X ala,

%T. N =T-B/S x N x 14/1000 x 100

3 sz Oy S5 olade TN abaly (nl o
Oloeds (B pas el oo B cdiges ol Jlode T caigad
(10) S y9ilgms ol aidloyy N g iged 059 S wals
s
13T gy 9l 5L 9 w31 cadlad (g S0l

595 O syl diged 515l mpl colld o
OAAY) T2l 5 loyslem (ag, b B8 51 ey
Ry Sl SWsnaail g5l mpl cal b g pSesll
Ol el (g pSoslail LB 55551 b 1Sy (sl
Ol 4 ad Sd gl VPP mae Jobo o jolidy; i
Sliwl iy booad glgl Loy olas glate
ssbie 4 Celo B 5l Gy g bsle 0535551 5 paa
I ad Wl e 4 TCA uSly lidg
iz Ol ol jglids, 518 ADY e 5o e Ul
SV NS W [RRCS JO MURTVNE SO
Jssske ool ymMlem™ YV 550850

! Abdul-Baki and Anderson
2 Anonymous
3 Holwerda and Rogers



Y-q

V¥ 1 gl oslos 203k Jlw /ol ! Hdo slaianghy

A5 s bt 5 Sialex amly  Svaln gl 5 (Sogw b slaslont S (Sl e GeSile) (il)ly @325 2) Jgu
Table 1: Analysis of variance (mean square) for seed vigor treatments and priming types on germination indices and biochemical

traits of triticale seed

| er e o S oy o e, Jsb Jb Db sl Sy el
FEER 40 Germination &ler &ler o el s oo Msn
Sources of variation d)f percentage Germination Germination Radicle Plumule Seedling length  Protein Protease
uniformity time length length vigor index content activity
. HEE 1393.57™ 15.489™ 34.152™ 24214 77.01" 8195681™ 82.9968™  0.5938™
Seed vigor
3 S ok ok *ok *ok *ok *k *k *k
. SRR 149.129 2.557 65.886 53.033 25.74 1742864 4.4872 0.0386
Seed priming
o Sl x50
Seed vigor x seed 10 9.52" 0.068™ 3.67" 0.906" 0.56™ 14489™ 0.108" 0.002™
priming
b= gy 0.998 0.018 0.235 0.10 0.089 1946.6 0.054
Error 0.0005
(30)9) Sl S o po
1.12 4.09 6.68 2.511 3.13 2.19 2.10 5.57
C.V. (%)
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ns and ** are respectively non- significant and significant at 1% probability level
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Table 2: Mean comparison for the interaction of deterioration and priming types on germination indices and biochemical
traits of triticale seed

sy Sz Sl ooy e et b sl b b el Mgz seled
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Treatment .7 Germination Germination Radicle length ~ Plumule vigor index (Gt
combination S;SZ;?;;;H uniformity (day) time (day) (cm) length (cm) Protease activity
(mM/mg protein)
V1xP1 93f 3.2¢ 8.61¢ 11.6%" 9.8f 1990.7 0.49¢
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V2xP35 92.66" 2.66! 5.316¢8h 14.26° 10.5° 2294.9¢ 0.430°
V2xP6 94.66° 2.531 4.636" 14.76° 10.66° 2407.4¢ 0.423f
V3xP1 71° 5.36° 14.176° 5.53" 5.333k 771.57° 0.1967*
V3xPp2 75.33" 4.9b 10.61° 7.6! 6.100 10327 0.2267%
V3xP3 78.33™ 4.5¢ 8.7964 8.53k 6.966' 1214™ 0.26071
V3xP4 82 4.14 5.91%n 10.06) 7.8668" 1470! 0.293hi
V3xP35 83.66% 3.83¢ 5.45¢ 11.26M 9.666f 1751 0.3t
V3xP6 85.66' 3.53f 5.20h 12.038 10.76% 1953" 0.32¢h
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V1, V2 and V3 are 5%, 15% and 25% of deterioration, respectively. P1, P2, P3, P4, P5, and P6 are without priming, priming with distilled
water, priming with cytokinin, priming with spermidine, priming with salicylic acid and auxin, respectively. Means with similar letters in
each column do not have a statistically significant difference based on the Duncan's test.
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Figure 2: Comparison of the effect of priming on the Figure 1: Comparison of the effect of deterioration
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Table 3. Simple correlation coefficients between the studied traits in triticale seeds under seed vigor and priming
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e -
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** significant at 1% probability level.



VO

VEo¥ [ ol o jbouds /o203 Sl [yl 5t oS3y

4 e oS by Siealyy 5o goladl Ll )
Cooed el aeli0g8 b slayds [ 050 vl ady0
Voogam) GeeST sl 5l (S50 anze 5 Wl S
PSS Yoo g Jslme yid Voo sl b,y Oseles
Ol 1 (b sk 0 0502) 12l auie 5 (&
5 o6 paS ead (IS )0 5hS e L S e
g Cewl 009 Jb, YFOere g0 0 NFeY Ll
Sty ond (alsS 5 okS p cwdd axls
Sys0 yd S ekS VAL Bl b eadly JU, Yeee e
A anze Jb, Gk OF g0 50 S o 5L
S S L el 4l 0gd b a1 og walgs
adgl ase 5l by eles VA 09l (55l B e
Sl el 4o jlas ol sals auls )4, 0,5
Sipp S iy ;s> )sliS Ak a s i
dlosiz glasyie Glalejl Wl Jyame ol o Sles
wilgs so Seasl LT a5 09 <ol b Spdy Ojgo
Sger g 03 38l (658 (sla )i b alie o 1) 5 Shos

§ ez b auS ol (6 s (golazdl

Ol 29z b reshy (nl Sl ol mli 4 az g b
amls ol g Sl sloasls (Sogw,d oS
Sl b0 sledd Gl (Js el relS ) A 5
RZUCIL ' SUWIPTE WU VUV | W VW V. ST YR VEL Y
5 Silsz ot » 6ok ;b ST 5 ps e
A 5 slaydy wlibesy ) Slas g jd 4 Cogls
ST il ol il @l bl Ly sl
50 5l o A, 5 00gm b (slayds iy S 12
Slp ol o Gl 290 slaeniSela
kS oud; ety s 5 Sl @S
25,5 oolatl LAy Aty Co gl Sy (S|

9 Sweal g yned by ey 08, )0 92 ) s n
Sdsy ognp 1) Wen 5 el Wl
OhSes 5 ads 3l (VVF Jolpd 5 Sleleo)
2 Sl sl b Sl Jles SH(YYY)
aS Wobs las g adles KI5 0 g n oliee
PGk IV 5eShe b 0elion Ol 2
Sel g Sl e & Loy 5039 p5 2
5 VLIS slap 3T codles a5l abals 4 Sledlo
5 ok SoplaenShl ol Sl crge GloasTy
Gk ol s ssdee wax Slagtiyn e
e 5 TYLL) wiS o cliblone (g pitsgid oS

(Y-\F

axdlao )90 Wlho (p (Swrod

wale o ool Sen ol ¥ Jgu (o
Jsb (Gialsr S215Ss 9 ae (il wo o o
wxalS Jsb a4 asls wxdle 5 azan,
Ll 0 °°)9—‘ e Codled g gy (sleize
9 axady; Jsb b Giale woys ol mbs
5 (eSen Sy @zl (Job 4 (aslh wzdils
cadly e sre g Cude (Swsen g codled
dal) Sialer Do g (RS L Gialsr we o
30 IVEE g AN g ) o s g e
Oen o bkl ol lis ssye S sl zlaw
solie Siailex S31eSS ax e aS adl o (Y- )
Olojer  Jiailex odimsylis il anils (g yeS
Olid « 5ialgz 0,80 0 (SYeb (wSe il o,y
Al wleoy alsx oo jobay la)dy a5 woo 0
S Oypo 53 Vsb Sloj oyg0 0 bl Jjeile>
wrale Jsb g azats, Job Gm Geizes ul
S (e (g Slyims 5 Job 4y axlo
a5 o4l 8925 wo )0 S Jlaixl e jo gl gxe g
Ay ol 53 Olas 1 plaS o 2ul38l b aws oo olis
Sibee Pl oo Slao

! Safahani and Shahriari
2 Pasala
3 Latifi



Y18
w9098 o Gl b (Trritico secale) A i 059 18 b jou (Fjilear ol 1oyl )0 9 (5 100

&Ll

Abadi, A., Permon, Q. and Jahanbakhsh, S. 2016. The effect of seed pretreatment with potassium
nitrate on seedling vigor indices in Maritighal spent seeds (Silybum marianum). Plant Research
Journal (Iranian Biology Journal). 29(3): 553-566 [In Persian]

Abdolahi, M. and Shekari, F. 2013. Effects of seed priming by salicylic acid on wheat cv. Alvand
bread quality under late sowing condition. Iranian Journal of Crops Improvement, 15 (2): 87-98.
[In Persian].

Abdoli, M. 2020. Effect of aging of seed and hydro-priming on germination characteristics and
activity of some antioxidant enzymes of hybrid corn (Zea mays L.). Iranian Journal of Seed
Science and Research, 7(2): 147-159. [In Persian].

Acharya, P., Jayaprakasha, G.K., Crosby, K.M., Jifon, J.L. and Patil, B.S. 2020. Nanoparticle-
mediated seed priming improves germination, growth, yield, and quality of watermelons
(Citrullus  lanatus) at multi-locations 1in Texas. Scientific Reports, 10: 1-16.
https://doi.org/10.1038/541598-020-61696-7

Afrosheh, R., Balouchi, H., Movahedi Dehnavi, M. and Gharineh, M.H. 2017. The effects of
salicylic acid and seed deterioration on germination indices and antioxidant enzymes changes of

Carthamus tinctorius L. cv. Soffeh seed. Iranian Journal of Seed Science and Technology, 7(1):
53-64. [In Persian].

Afzal, 1., Basra, S.M.A., Shahid, M., Farooq, M., and Saleem, M. 2008. Priming enhances
germination of spring maize (Zea mays L.) under cool conditions. Seed Science and
Technology, 36(2): 497-503. https://doi.org/10.15258/sst.2008.36.2.26

Aghabarati, A. and Maralian, H. 2012. Acer cineracens boiss seed quality in relation to seed
deterioration under accelerated aging conditions. Journal Natural Ecosystems of Iran, 2(2): 25-
35. [In Persian]

Alivand, R., Tavakol Afshari, R. and Sharifzadeh, F. 2012. Effects of gibberellin, salicylic acid,
and ascorbic acid on improvement of germination characteristics of deteriorated seeds of
Brassica napus. Iranian Journal of Field Crop Science, 43 (4): 561-571. [In Persian]

Anonymous. 2014. A guide to Kjeldahl nitrogen determination methods and apparatus.
LABCONCO. Texas. USA. Accessed online at www.ExpotechUSA.com.

Ansari, O. and Sharifzadeh, F. 2012. Improving germination characteristics of mountain rye
(Secale montanum) primed seeds under slow moisture reduction and accelerated aging
conditions. Journal of Seed Research, 2(2): 68-76. [In Persian]

Azadi, M.S., Tabatabaei, S.A., Younesi, E., Rostami, M.R. and Mombeni, M. 2013. Hormone
priming improve germination characteristics and enzyme activity of sorghum seeds (Sorghum
bicolor L.) under accelerated aging. Cercetari Agronomic in Moldova, 3(155): 49-56.
https://doi.org/10.2478/v10298-012-0092-8

Baharvand, N., Mahdavi, B., and Dehajipour Heidarabadi, M. 2017. Effect of ascorbic acid on
germination and activities of antioxidant enzymes of deteriorated safflower Goldasht cultivar
seeds. Iranian Journal of Seed Science and Research, 4(3): 1- 12. [In Persian]

Balouchi, H., Soltani Khankahdani, V., Moradi, A., Gholamhoseini, M., Piri, R., Heydari, S.Z. and
Dedicova, B. 2023. Seed fatty acid changes germination response to temperature and water
potentials in six sesame (Sesamum indicum L.) cultivars: Estimating the cardinal
temperatures. Agriculture, 13(10): 1-17. https://doi.org/10.3390/agriculture13101936

Bailly, C., Bogatek-Leszczynska, R., Come, D. and Corbineau, F. 2002. Changes in activities of
antioxidant enzymes and lipoxygenase during growth of sunflower seedlings from seeds of
different vigour. Seed Science Research, 12: 47-55. https://doi.org/10.1079/SSR200197

Balmer, A., Pastor, V., Gamir, J., Flors, V. and Mauch-Mani, B. 2015. The 'prime-ome": towards a
holistic approach to priming. Trends in Plant Science- Cell Press, 20: 443-452.
https://doi.org/10.1016/].tplants.2015.04.002




YV\Y
VEo¥ [ ol o jbouds /o203 Sl [yl 5t oS3y

Bewley, J.D., Bradford, K., Hilhorst, H. and Nonogaki, H. 2013. Seeds: physiology of
development, germination and dormancy. New York, NY, USA: Springer.
https://doi.org/10.1007/978-1-4614-4693-4

Bezabih, A., Girmay, G. and Lakewu, A. 2019. Performance of triticale varieties for the marginal
highlands of Wag-Lasta, FEthiopia. Cogent Food and Agriculture, 5: 1-11.
https://doi.org/10.1080/23311932.2019.1574109

Braccini, A.L.E., Reis, M.S., Moreira, M.A., Sediyama C.S. and Scapim, C.A. 2000. Biochemical
changes associated to soybean seeds osmoconditioning during storage. Pesquisa Agropecuaria
Brasileira, 35: 447-433. https://doi.org/10.1590/S0100-204X2000000200022

Canak, P., Mirosavljevi¢, M., Ciri¢, M., Keselj, J., Vujosevic, B., Stanisavljevic, D., and Mitrovic,
B. 2016. Effect of seed priming on seed vigor and early seedling growth in maize under optimal
and  suboptimal temperature  conditions.  Selekcijai = Semen,  22(1): 17-25.
https://doi.org/10.5937/SelSem1601017C

Da Silva, E. A. A., Toorop, P. E., Nijsse, J. Bewley, J.D. and Hilhorst, H.W.M. 2005. Exogenous
gibberellins inhibit coffee (Coffea arabica L. cv. Rubi) seed germination and cause cell death in
the embryo. Journal of Experimental Botany, 56(413): 1029-1038.
https://doi.org/10.1093/jxb/eri096

Darabi, F., Valipour, M., Naseri, R. and Moradi, M. 2017. The effects of accelerated aging test on
germination and activity of antioxidant enzymes of maize (Zea mays) hybrid varieties seeds.
Iranian Journal of Seed Research, 4(1): 45-59. [In Persian] https://doi.org/10.29252/yujs.4.1.45

Dashtmian, F.P., Hosseini, M.K. and Esfahani, M. 2014. Improving rice seedling physiological and
biochemical processes under low temperature by seed priming with salicylic. International
Journal of Plant, Animal and Environmental Sciences, 4: 565-572.

De Figueiredeo, E., Albuquerque, M.C. and Carvalho, N.M. 2003. Effect of the type of
environmental stress on the emergence of sunflowers (Helianthus annuus L.), soybean (Glycine
max L.) and maize (Zea mays L.) seed with different levels of vigor. Seed Science and
Technology, 31: 531-540. https://doi.org/10.15258/sst.2003.31.2.23

Delouche, J.C. and Baskin, C.C. 1973. Accelerated aging techniques for predicting the relative
storability of seed lots. Seed Science and Technology, 1: 427-452.

Donaldson, E., Schillinger, W.F. and Dofing, S.M. 2001. Straw production and grain yield
relationships in winter wheat. Crop Science, 41(1): 100-106.
https://doi.org/10.2135/cropsci2001.411100x

Durr, C. and Boiffin, J. 1995. Sugar beet seedling growth from germination to first leaf stage.
Journal of Agricultural Science, 124: 427-435. https://doi.org/10.1017/S002185960007338X

Esmaielpour, B., Bahadori, S. and Khoramdel, S. 2017. Effects of polyamines on seed germination
charactristics of okra (Abelmoschus esculentus L. Basenti) under different times and
temperatures. Journal of Vegetables Science, 3(6): 135-146. [In Persian]

FAO. 2022. FAOSTAT [Online]. Available at https.//www.fao.org/faostat/en/#data/QCL

Farooq, M., Aziz, T., Basra, S.M.A., Cheema, M.A. and Rahman, H. 2008. Chilling tolerance in
hybrid maize induced by priming whit salicylic acid. Agronomy and Crop Science, 194: 161-
168. https://doi.org/10.1111/1.1439-037X.2008.00300.x

Farooq, M., Aziz, T., Reman, H., Rehman, A. and Aziz, S.A. 2011. Evaluating surface drying and
redrying for wheat seed priming with polyamines effects of emergence: early seedling growth
and starch metabolism. Acta  Physiologica Plantarum, 33: 1707-1713.
https://doi.org/10.1007/s11738-010-0707-3

Farooq, M., Usman, M., Nadeem, F., Ur Rehman, H., Wahid, A., Basra, S. M. A., and Siddique. K.
H. M. 2019. Seed priming in field crops: potential benefits, adoption and challenges. Crop and
Pasture Science, 70(9): 731-771. https://doi.org/10.1071/CP18604

Filippou, P., Antoniou, C., Yelamanchili, S. and Fotopoulos, V. 2012. NO loading: efficiency
assessment of five commonly used application methods of sodium nitroprusside in Medicago




YA
w9098 o Gl b (Trritico secale) A i 059 18 b jou (Fjilear ol 1oyl )0 9 (5 100

truncatula plants. Plant Physiol Biochem, 60: 115-118.
https://doi.org/10.1016/i.plaphy.2012.07.026

Forcella, F., Benech Arnold, R.L., Sanchez, R. and Ghersa, C.M. 2000. Modeling seedling
emergence. Journal Field Crop Research, 67: 123-139. https://doi.org/10.1016/S0378-
4290(00)00088-5

Govindaraj, M., Masilamani, P., Alex Albert, V., and Bhaskaran, M. 2017. Role of antioxidants in
seed quality-A review. Agricultural Reviews, 38(3): 180-190.
https://doi.org/10.18805/ag.v38103.8977

Groppa, M.D. and Benavides, M.P. 2008. Polyamines and abiotic stress: recent advances. Amino
Acids, 34(1): 35-45. https://doi.org/10.1007/s00726-007-0501-8

Hafeez, F.Y., Naeem, F.I., shaheen, N. and Malik, K.A. 2007. Nodulation of Sesbania spp. by
introduced rhizobia in competition with naturalized strains in different soil types. Pakistan
Journal of Botany, 39(3): 919 929.

Haghighi, A., Siadat, S., Moshatati, A. and Moosavi, S.A. 2023. The effect of auxin hormone
priming on seed germination indices and seedling growth of triticale (Sanabad Cultivar) under
salt stress. Iranian Journal of Seed Science and Technology, 12(2): 1-12. [In Persian].

Hajiabbasi, M., Tavakkol Afshari, R., Abbasi, A. and Kamaei, R. 2021. Effects of salicylic acid
and ethylene on the germination and gene expression of alpha and beta amylase in deteriorated
soybean seeds (Glycine max). Iranians Journal of Seed Science and Technology, 10(1): 156-
141. [In Persian]

Han, F. and Ellis, R. A. 2021. Predicting students' academic performance by their online learning
patterns in a blended course. To what extent is a theory-driven approach and a data-driven
approach consistent? Educational Technology and Society, 24(1): 191-204.

Heydargholinejad Kanari, M., Qolipour, M., Pirdashti, H. E. and Abbas Dekht, H. 2018. Effect of
seed priming with spermidine on boosting germination indicators and activity of some
antioxidant enzymes in drought-stressed soybean seedlings. Iranian Journal of Seed Science and
Research, 5(4): 59-70. [In Persian].

Holwerda, B.C. and Rogers, J.C. 1992. Purification and characterization of aleurain. Journal of
Plant Physiology, 99: 848-855. https://doi.org/10.1104/pp.99.3.848

Horvath, E., Szalai, G. and Janda, T. 2007. Induction of Abiotic stress tolerance by salicylic acid
signaling. Plant Growth Regulation, 26: 290-300. https://doi.org/10.1007/s00344-007-9017-4

Hoseyni, H. and Nassiri Mahallati, M. 2006. The effect of seed priming in germination of lentil
(Lens culinaris Medik.) genotypes. Iranian Journal of Field Crops Research, 4(1): 35-48. [In
Persian]

Hussian, 1., Ahmad, R., Farooq, M. and Wahid, A. 2013. Seed priming improves the performance
of poor quality wheat seed. International Journal of Agriculture and Biology, 15: 1343-1348.

ISTA. 2009. International rules for seed testing. The International Seed Testing Association.
Zurich. Switzerland.

Jini, D. and Joseph, B. 2017. Physiological mechanism of salicylic acid for alleviation of salt stress
in rice. Rice Science, 24(2): 97-108. https://doi.org/10.1016/j.rs¢i.2016.07.007

Jyoti, U. and Malik, C.P. 2013. Seed deterioration: A review. International Journal of Life Science
Botany and Pharmacy Research, 2: 374-85.

Kapilan, R. 2015. Accelerated aging declines the germination characteristics of the maize seeds.
Scholars Academic Journal of Biosciences, 3(8): 708-711.

Kapoor, N., Arya, A., Asif Siddiqui, M., Kumar, H. and Amir, A. 2011. Physiological and
biochemical changes during seed deterioration in aged seeds of rice (Oryza sativa L.). American
Journal of Plant Physiology, 6(1): 28-35. https://doi.org/10.3923/ajpp.2011.28.35

Kasukabe, Y., He, L., Nada, K., Misawa, S., Thara, I. and Tachibana, S. 2004. Overexpression of
spermidine synthase enhances tolerance to multiple environmental stresses and up-regulates the




Y4
VEo¥ [ ol o jbouds /o203 Sl [yl 5t oS3y

expression of various stress-regulated genes in transgenic Arabidopsis thaliana. Plant Cell
Physiology, 4(5): 73-84. https://doi.org/10.1093/pcp/pch083

Kaur-Sawhney, R., Tiburcio, A. F. and Galston, A.W. 2003. Polyamines in plants: An overview.
Journal of Cellular and Molecular Biology, 2: 1-12.

Khatami, S.R. Sedghi, M. and Seyed Sharifi, R. 2016. Effect of priming and osmotic stress on the
germination and activity of hydrolytic and glyoxylate cycle enzymes of hybrid maize (Zea mays
L.) SC704 seed. Iranian Journal of Seed Science and Research, 6(1): 59-70. [In Persian].

Khesht Zar, M., and Siadat, S.A. 2015. Study of effect seed deterioration and plant density on yield
and yield components of hull-less barley. Journal of Crops Improvement, 16(4): 829-838. [In
Persian]

Kim, D.H. 2018. Extending populous seed longevity by controlling seed moisture content and
temperature. PLoS ONE. 13(8): €0203080. https://doi.org/10.1371/journal.pone.0203080

Latifi, N., Soltani, A. and Spaner, D. 2004. Effect of temperature on germination components in
canola cultivars. Iranian Journal of Agriculture Science, 35(2): 313-321. [In Persian]

Leuendorf, J. E., Frank, M. and Schmiilling, T. 2020. Acclimation, priming and memory in the
response of Arabidopsis thaliana seedlings to cold stress. Scientific Reports- Nature, 10: 689.
https://doi.org/10.1038/s41598-019-56797-x

McDonald, M.B. 1999. Seed deterioration: physiology, repair and assessment. Seed Science and
Technology, 27: 177-237.

Mir Sadegi, S., Shekari, F., Fotovat, R. and Zangani, E. 2011. The effect of priming by salicylic
acid on vigor and seedling growth of canola (Brassica napus) under water deficit condition.
Journal of Plant Biology, 6: 55-70. [In Persian].

Mohammadi, L. and Shekari, F. 2015. Examination the effects of hydro-priming and priming by
salicylic acid on lentil aged seeds. International Journal of Agriculture and Crop Sciences, 8(3):
420-426.

Mohammadi, L., Shekari, F., Saba, J. and Zangani, E. 2011. Seed priming by salicylic acid affected
vigor and morphological traits of safflower seedlings. Modern Agricultural Science, 7(2): 63-
72. [In Persian]

Mohasselil, V., Izadi, M. and Roohian, M.H. 2023. Effect of salicylic acid on germination and
early growth of Securigera securidaca seedling under salinity stress. Iranian Journal of Seed
Research, 9(2): 163-175. [In Persian] https://doi.org/10.61186/yujs.9.2.163

Moradi Dezuli, P., Sharif-zadeh, F. and Janmohammadi, M. 2008. Influence of priming techniques
on seed germination behavior of maize inbred lines (Zea mays L.). Journal of Agriculture and
Biological Science, 3: 22-25.

Nabai, M., Roshandel, P. and Mohammad Khani, A.A. 2013. The effects of plant growth regulators
on breaking seed dormancy in Silybum marianum L. Journal of Cell & Tissue, 4(1): 45-54. [In
Persian]

Nahofte Esterabad, A., Rahemi Karizaki, A. and Nakhzari Moghadam, A. 2016. Effect of seed
deterioration on germination parameters and growth seedling of two maize varieties. Iranian
Journal of Seed Science and Research, 3(2): 1-11. [In Persian].

Namani, M., Ajam Norouzi, H. and Dadashi, M.R. 2021. Effect of seed aging on germination and
seedling growth of Karim wheat cultivar in vitro. Journal of Seed Research, 11(38): 1-8. [In
Persian]

Ocvirk, D., gpoljarevié, M., Kristi¢, M., Hancock, J.T., Tekli¢, T. and Lisjak, M. 2021. The effects
of seed priming with sodium hydrosulphide on drought tolerance of sunflower (Helianthus
annuus L.) in germination and early growth. Annals of Applied Biology, 178 (2): 400-413.
https://doi.org/10.1111/aab.12658

Pasala, R.K., Khan, M. L.R., Minhas, P.S., Farooq, M.A., Sultana, R., Per, T.S., Deokate, P.P.,
Khan, N.A. and Rane, J. 2016. Can plant bio-regulators minimize crop productivity losses




Yy
w9098 o Gl b (Trritico secale) A i 059 18 b jou (Fjilear ol 1oyl )0 9 (5 100

caused by drought, heat and salinity stress? An integrated review. Journal of Applied Botany
and Food Quality, 22: §9.

Permon, G., Ebadi, A., Jahambakhsh, S. and Davari, M. 2015. Effect of seed priming by salicylic
acid on the physiological and biochemical traits of aging milk thistle (Silbum marianum) seeds.
Crop Production, 7(4): 223-234. [In Persian].

Piri, R., Moradi, A. and Hoseini-Moghaddam, M. 2018. Effect of accelerated aging and seed
priming on germination and some biochemical indices of cumin (Cuminum Cyminum L.).
Iranian Journal of Seed Science and Research, 5(1): 69-81. [In Persian].
https://doi.org/10.22124/jms.2018.2901

Rashidi, S., Abbas Dokht, h., Gholami, A. and Tavakkol Afshar, R. 2016. Effect of gibberellin and
cytokinin on improvement of germination traits and seed vigor of deteriorated corn cultivars
(Zea mays L.). Crop Physiology Journal, 9(34): 79-95. [In Persian]

Rezvani Aghdam, A. 2011. The effect of soaking time and the concentration of polyethylene glycol
6000 on white onion landrace seed germination factors in Kashan. The First National
Conference on New Issues in Agriculture, Islamic Azad University, 11-14 November, Saveh.
[In Persian]

Saadat, H. and Sedghi, M. 2021. Effect of priming and aging on Physiological, biochemical traits
seed common bean (Phaseolus vulgaris L.). Journal of Seed Research, 11(3): 75-87. [In
Persian]

Saadat, T., Alidost, H., and Sedghi, M. 2021. Effect of priming on the germination of rice seeds of
different vigor. Journal of Seed Research, 10(4): 60-67. [In Persian]

Saadat, T., Sedghi, M., Gholipouri, A., Seyed Sharifi, R. and Sheykhbaglou, R. 2020b. Effect of
seed priming and aging on germination, biochemical traits and antioxidant enzyme gene
expression in common bean (Phaseolus vulgaris L.). Iranian Journal of Seed Sciences and
Research, 7(1): 1-13. [In Persian, with English Abstract]

Saeidi, M., Abdoli, M., Azhand, M., Jalali-Honarmand, S., Esfandiari, E. and Shekari. F. 2014. The
effect of water deficiency stress and foliar application of indole acetic acid at different stages of
grain growth on grain yield and germination traits of produced seeds in bread wheat cultivars.
Iranian Journal of Seed Science and Technology, 3(2): 173-187. [In Persian, with English
Abstract]

Safahani, A.R. and Shahriari, Q. 2016. Comparison of different seed priming methods to improve
the growth and yield of barley (Hordeum vulgare) under salinity conditions. Journal of Plant
Environmental Physiology, 11(44): 44-54. [In Persian]

Safari, K., Sohrabi, Y., Siosemardeh, A. and Sasani, Sh. 2019. Effect of seed priming on some
morphophysiological characteristics of three wheat cultivars under laboratory and greenhouse
conditions. Plant Production and Genetics, 1: 53-68.

Santos, R.F., Placido, H.F., Bosche, L.L., Neto, H.Z., Ferando, H. and Alessandro, B. 2021.
Accelerated aging methodologies for evaluating physiological potential of treated soybean
seeds. Journal of Seed Science, 43(4): 1- 10. https://doi.org/10.1590/2317-1545v43250605

Sarmi, R., Omid, H. and Bostani, A. 2015. The effect of different levels of hormonal priming on
germination components, time to different percentages of germination, average duration of
germination, germination speed and vigor of stevia (Stevia rebaudiana Bertoni) seeds. Journal
of Seed Ecophysiology, 2(1): 33-46. [In Persian].

Segund, M. 2019. The effect of osmopriming with KNO; and KH,PO4 germination indicators on
seed improvement and growth of Sarhargol seedlings. M.Sc. Thesis. University of Lorestan.
Iran. [In Persian, with English Abstract]

Sheidaei, S., Heidari Sharisabad, H., Hamidi, A., Noormohammadi, G. and Moghaddam, A. 2016.
Effect of storage condition, initial seed moisture content and germination on soybean seed
deterioration.  Iranian Journal of Seed Research, 2(2): 29-45. [In Persian]
https://doi.org/10.29252/yujs.2.2.29




Yy
VEo¥ [ ol o jbouds /o203 Sl [yl 5t oS3y

Sheikhnavaz Jahed, P. Sedghi, M., Seyed Sharifi, R. and Sofalian, O. 2022. Effect of priming on
germination indices of deteriorated seeds of pumpkin (Cucurbita pepo) in salinity conditions.
Plant Process and Function, 11(50): 309-326. [In Persian].

Shekari, F., Pakmehr, A., Rastgoo, M., Vazayefi, M. and Ghoreyshi Nasab, M.J. 2011. Effect of
seed priming with salicylic acid on some of physiological traits in Vigna unguiculata L. under
drought stress. Journal of Crop Ecophysiology, 4(13): 13-29. [In Persian].

Singh, Y., Kaushal, S., and Sodhi, R.S. 2020. Biogenic synthesis of silver nanoparticles using
cyanobacterium Leptolyngbya sp. WUC 59 cell-free extract and their effects on bacterial
growth and seed germination. Nanoscale Advances, 2(9): 3972-3982.
https://doi.org/10.1039/DONA00357C

Soltani, A., Galeshi, S., Zeinali, E. and Latifi, N. 2001. Genetic variation for and interrelationships
among seed vigor traits in wheat from the Caspian Sea voasts of Iran. Seed Science and
Technology, 29(3): 653-662.

Soltani, E., Soltani, A. and Oveisi, M. 2013. Modeling seed aging effect on wheat seedling
emergence in drought stress: optimizing germin program to predict emergence pattern. Journal
of Crops Improvement, 15(2): 147-160. [In Persian, with English Abstract]

Tabatabaei, S.A. and Ansari, O. 2016. Effect of Cu (SOs) stress and plant growth regulators on
germination characteristics and biochemical changes of Brassica napus. Iranian Journal of Seed
Research, 3(1): 109-121. [In Persian] https://doi.org/10.29252/yujs.3.1.109

Tilebeni, H. and Golpayegani, A. 2011. Effect of seed ageing on physiological and biochemical
changes in rice seed (Oryza sativa L.). International Journal of AgriScience, 1(3): 138-143.

Yang, S., Wang, Y., Liu, R., Li, Q. and Yang, Z. 2018. Effects of straw application on nitrate
leaching in fields in the Yellow River irrigation zone of Ningxia, China. Scientific Reports,
8(1): 954. https://doi.org/10.1038/s41598-017-18152-w

Yazdanpanah, S., Baghizadeh, A. and Abbassi, F. 2011. The interaction between drought stress and
salicylic and ascorbic acids on some biochemical characteristics of Satureja hortensis. African
Journal of Agricultural Research, 6(4): 798-807.






