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Figure 2. Effect of accelerated ageing on EC of
barley seeds solution (LSD=5.5)
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Figure 4. Effect of accelerated ageing on H202
production of barley seeds (LSD=28.09)
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Figure 6. Effect of accelerated ageing on soluble
protein of barley seeds (LSD=1.21)
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Figure 3. Effect of accelerated ageing on MDA
content of barley seeds (LSD=7.73)

60

40

o
=]

moneday s Ntowdays js s

o

control wsls

Il three days Jso 4= 3 four days jso Js> ®five days Jso &%

2 Jslrn s ol 1 oSonan Jly3 1 -0 S
(LSD=7.32) 4> s

Figure S. Effect of accelerated ageing on soluble
sugar of barley seeds (LSD=7.32)



Ascorbic acid (mg/g

(p R p 8 rbia) st S5 g5l

35

30

25

20

15

10

VWA Jpg o les fpges Jlo ) S Slidions g ke oles

b

N

(p8 2 p 8 ) 8l
Proline (mg/g

_

D

- control LS moneday Jsy—S2 Ntowdays js s control wls ®one day sy Ntow days js)
Ill three days ), 4~ & four days O3, s> R five days o5, =4 Il three days Jsy 4~ mfour days jso Jss  Mfive days Jso o
29 il S y95usl 350 2 (S5m0 Jlg5 51 -A JSCi 299 38 gy Sl 2 Eghan Jlgj HI-V JSb
(LSD=0.42) 9> ,qv (LSD=11.63) o>
Figure 8. Effect of accelerated ageing on Figure 7. Effect of accelerated ageing on proline
ascorbic acid amount of barley seeds =0. content of barley seeds =11.
bic acid t of barley seeds (LSD=0.42 tent of barl ds (LSD=11.63)
450 4500 a
y 40 4000
3 e 3 3500
= e
2E5m FE 3000
2220 33
3z 3 g 2500 .
% § 200 3% 2000
3 3 150 ‘3‘ £ 1500
- & 1 “’3 & 1000
x 50 = 500 e
0 0
control »ls woneday s Wtowdays ji s control »s goneday Jioe  atow days Ja 5
i three days jsy 4 & four days ju) 4= Bfive days ) g I three days 504« & four days Jss Js> Mfive days o g
w3 Called i p (£ ghan Jlgy 1 -Ve S VB o 3T cdlad om0 p S gman Jlo5 51 -8 Ui
(LSD=107.77) g2 ;9 lomS's 5 (LSD=856.2) 3> 593y
Figure 10. Effect of accelerated ageing on Figure 9. Effect of accelerated ageing on catalase
peroxidase activity of barley seeds (LSD=107.77) activity of barley seeds (LSD=856.2)
% 100 .
2 g9 ab N
J]E 80 \ b
33 70
2
3\ £ w0
}E 50 c
3 § 40
x4 30
3 % 20 :
J3 0
< 0
control sl woneday s Ntow days s s

lilthree days ssu%=  #fourdays js J4>  Bfive days Jso 22

(LSD=14.16) 52 193y 30 3o’y ol yaSusl o 3T Cdlad l5n 2 £ giumo Jlg3 111 JSoio
Figure 11. Effect of accelerated ageing on ascorbat peroxidase activity of barley seeds (LSD=14.16)

a5



VWA g o )lods fpger Jos [l 5y Sl  pole

Oen g Ol YL a5 al csmlie agh
LS g 039y 90 Jlgy Jless g wald jlas o Jolowe
Se Sy ol B9 oS p S ke 00 5 OV lis
O oYL (egran gy slajless om0 onlple
b 039 e 2 p S ke 00 Ol & Jslme (a9
ke 4y 55 T liee 0S5 155 595 99 Jlesd 0o 5
Jl9 59y @ Jless 5o sh o3l 0jg o5z S ke TV
B ogu> Iy 59y 99 e 4 Cud &5 08 Jol>
395 99 B Jolowe (g n (F JS2) Sudls palS we)s
GBIl Ol adgs gy a1 51 g adls (Rl g
e Caghy Ll )0 52 jeds (665,18 slajs, Sl
Dgr dlS ol F il ax o FY e o do s Ve
aen 5l YL wald jed 0 Jebxe (B9 g
395 99 sbed )3 Jolome a8 wdgs g 09 g slajles
b @b e 5l Jsle slaasd ok aslol ogy YL
S ad S O 50 il wé Diso a4 bintsy & Jls
O JWE 58 o 5 00 Bopre 3 ble 2STy 4
30,550y Iy kulpd o CilanesT il glags ]
(Murthy et al., 2003)

S ol g3l slocilienst T 5l S el
Sl o ol g i slaias o8y Laulpn o
345 aB osaline Gudod (nl jo ke GRIB! LS
Odon g e Jloy 50395 99 9 039y S sl jlers
595 Sl Jlsy ol (aalB8I L g aals jled 51 5 e
ol 3l s adls (Sal¥l sy (dsn Sdsi Oles 595 99 &
Ol (AR 09 (£ (g odsi W9, @
203l 0jg p5 2 e S ke VOV (lie 40 dgn oy
zh ke )0 38 0l Wl S 5 155 595 99 sless o
ab Jol> o5 n e S dee MY Gl 5 Jlss 59,
o5 s Jlss b (eIl slacadple (VJS2)
W05 e rpeS] b gloaisT i e 5 atily
S ek o ilanaST Bl glacplie ol Lk
ol 3l S s g p (Bailly, 2004) cul 5ogpuie
2ol M e dalllas o &5 clacdplie
aej ool 5o 2l GRIE (egias Fauad glaly;
2 UM g8 Sl e aS wissed (B ol Ses s Kong
S oS5 e 09 b slecdalie (S oy GlalS
Odon Jed 5l Wl ene p blis dgel (25

av

USG9 ke slajles 3 Ojgnee
ol oads paseiie (FUSE) 09 59, 4w g 90 lojles
OS] Jld sladisS gox b oy (Sl cobl oS
oelidl (Wojtyla et al., 2006) oS o oy alS
CollE Rl e o egiae i S Jsb
3o ST ades Gl Lol jedy Siailex
S5l 3 ooy Do GiliEl Lol las s ogs ol e
SeaSly ady olhee (egrae Jlgy ks o Lok
Ju sleaiss adg Gl b Gl e
0 s 50 o glanST i bS]
.(McDonald, 1999) s 5
9 S0 sl 50 92 59l j0 Jelome w8 ols lis mls
a5 by <dl Gl sald les a4 cod ls) 35, 90
a9 Jloy 595 99 Jless 55 Jsloe 08 Ol (S
b Jol> s 0 (59 05 S (e WYY Glie
MY sl sloass wly ol e asls Jlas
Do 4 a5 59k 50 O )d 03l (jg a5 p eSS
Lowog as s 515 54 Jlgj sled <8 59 99 5l e
gy Jolows 503 w55 olien g 0399 Jsb (el
sload adgs Glie (n e &5 b 4 cl (Lsals
3% o3l i e p e S ke Ar e 4 Jele
Mg &5 ab eselie egrae Jlgy ey g e
I 5eS weps T sgae e ool 5o Jolone slonid
395 4w B Jolme ai8 LB JSK8) 39 59, 90 Iy sles
olB L ol adgs Wiy a4 ol 5l g andls (al8l Jls;
o Sagby Lalpd 50 o2 el 655,18 slags, olass
Bg s ol F ol 4z FY gl o sy Ve
olBl Bl Sd el (b ke slansd Gl
ol . (Narayana and Wendell, 2000) ool axél
Sloien IRl &S woged SO iz ol Kiagn
oo 4 byl has 5 b ylll b laws
ol s 5555V 5 5555,8 S5 L 5 ol
Colg jo 45 03 2 dble 5 (geolel (sla STy o8
(Sun and  yomer 005 o S0 gy 4 e
Olo Lgw ,od (g9, 99> 5. o Leopold, 1995)
U 2l Gaaid Lsw 5% 5 o)Ll (b oS wisged
Jbio 4 g adl (I3l jelivl g 5eudl) 5gyuee
Ol g el eols &) 5 o Dbl g (s g0lel iaSTy )



VWA [pgu o)l [pgu Jlu [l p) jds Slabod ¢ psle

ol

IS w3l Cdled Gl oGk (AJSE) Wiy
oS (Sy9 ;0 (p)5 p akBs p Jsegil YAA (l5e a)
O g Mo )5 1B Jlg5 Cod 5, 90 Do 4y a5 0D
Cellad Gl n VL s Jls 039y S et O 5]
oS 5 pS y 4k Jsosil VAL (e s mail ol
o 4 bgye 5 lannSgn mpl clled Glie n
g S 2 a4k Joesl VO (e @ 059, O ls;
595 90 0 ol STy mpl colad Wiy, calple
5oy @ U am 4 ol s oo (Ll Oyse 4 s
wpl cllad Gl Jlo e 4ol aals sy, s
50 9 F Jly slo)les 5l aald Jled o jlauSsy
as ol plas ol gades @l (Ve JS8) 0g YL
2 S SlosSl il cdlld Gl i
P52 a3 Jeegil AV (e a5 Jlsj 5, 99 sles
OlyeSwl mpl el Glpe Gled ! je o
99 bosd 5l o g alt jlod i 90 Loyl jlaenS's
Ol 55 59, O B Jlgy slags, olaws (231G lgs 3,
=69 8l el oS s b )eSwl o 5l collad
59 &0 9,k slyles 0 izl ol colled e oS
sladiges ;> OV JSL) og el e 51 5eS s
Ll o gl cosb, ,0 Jlgy (b egmas Jly;
oS Wb GRIE Lo wops Ver ol Cugh,
OSSRl o 53 Shsb; lgme (il
ol Dhlud @ o g 00d 5o Gl o oo 3
s Sl Sl alf a4 e 28y cnl ool o
oialej! opl @l (Gill and Tuteja, 2010) s 5 o
asly CiloenST 201 slaes 1 Codled a5 g0 attie
st Jloy Job oeizmen 9 )0 (Shsb, Gl
Sl (e 9l )3 (egian Jlgy g9yt b ablioe
56 IS ey SlysSul 5 slasTy GYLE glag, ]
SMlagl el ol a5 sbas sgai (l8l & g9,
an collad o5 sl Iy ol b i val Lo
59y &R 5 ke Sl 5l ke weald L o eyl
03998 Sy (liee 0 Bl 0gr 00l @ s s
Orzed g S OgelinnSTy Rl At o
e Jlsy ol Gl b (S sl colae il
eyl lad e a5 351 Iy ol 2l il
Gl L 5 Glalesl cal gl 0y5e oS
Rl wm ol 5y <l Rl gum B lg; o

aA

oezer (Kong et al, 2015) wb o ialsd!
Olgie 09> gudxs o (Kishor and Dange, 1990)
ool U sl smasb Skae 5] (ol o5 sisgal
e clibbe 3S] b clawisS I jems
s Slyime Gl b plSan s Jlys St il
a8l o3 5% 50 Gl Slyme GRIBl e o
5 So S e8] ol L(Kong et al., 2015) 50,5
2ol ade a5 wibee s Pl e slacdlasT
Bl Sl aals 4 Cos 9, )z U Syl sles
eSOl adg ol lss oisy @k slesd 50 s
595 )k Do g walh jlas e BT 0g walds e
oYL 5l slejles jo g8 o gme 5 g
J155 595 S e 0 el SCopeSel wdg i
g e gy g9 Job Bl by wl Jol>
s Jlss Gy als 2l g, sl S 5S]
Slooys> b 5 g 1 sl S psSal g5 il
ool @S ilagnSl gl cnl adss 5l Jlgy 5 Yeb
en 33y S B Jlyy e Jsb (il L AJSH)
23l Ghals s 4 o1 5y (Al sl Sy oSl wdgs
@ azg boad myed Jlss s, Loz U St slajles o
o Sy el 8IS iy, aal S5l 0y o5
ot 51 Fotber Sl SoysSl 0 (liee Lo les 0
il ST T a5 0uds 55 Jl> o 4 0 anlis
Ot Y sloaisS e (20l o (ol 2é
olas leasl ol (Oliveira et al., 2012) wgs o
S s S50 it glacush, ;o &5 w0
ol (%0 wdg alb Ghels lacslast mT ol
leiee Ol Lol 95ees 5 adly
G Cad 2ol s o0 YL m}ﬂ codled
De FeS 5z o ey dw g 90 «Su Jlyy sloles
Olie 59y & G5l lgs 0590 Jobo (I L ol
Loas ol s Gl g2 )0 j0 VB o5l codlad
w3l ol cedled i) 5oy i B lgs 0p90 Jsb il
30 YO o5l cadled s ol ol ol 00gy oialS
wog aid S 15 Jlgy s 5y, ¥ oSoe 4 aS 5500
435 p Joagils Foe v 390> Gline a9 ke (5 e
05 ¥ Glajlas 0wl cnl collad wis, 05 05
VBB collad Gline (n inS S sk 39 (halS o5,
48,5 1,8 055, 0 Jlgj slend Lo 45 0l 0ayd (5,90 50



VWA g o )lods fpger Jos [l 5y Sl  pole

o\)&.a: LY LQ@JJJ] L)"‘ g,uJL!B aS cas u‘ygo 9 Sl

J.:.o.i}‘ 9009 pR A M‘j tSNJ‘;‘)"": Lngw‘m“su"
(Kong et al., 2015) sl oo ;5505 ouisS

&S Al

G g Sl 50 CedS L ek 5l eolan
O, 8les dazes ;0 g 0ad obS Cawlin Hliinl g (Jiaile>
ol G ol gl 2l aalys Ll el oLS
doy galS e gy slrye, olaws olisl ols
SeaSTy 0y wd gemlanSTy IRy (Gl
0o yS 2 )3 Joboe (S Sl colan lBl g (5,000
NI ENR SV NSNS
FVob sleoyes i Joloe (n9n 5 Joloee
Sdlad 59, 4w b egran gy ok Gl Loy s
565 Sy SlysSel 5 jlenSsn YL (glag, 5l
U5 Soa sl b Jy il Gl S slalsy s
5o bl mls cdl els o] el e
e 93 58 595 90 B ogx yed po gy Lalyl
G g 00s Jlb om3ilnd 5 il SlaST ]
Sbesd 5l (Jy wsbior O3S 10 lus laaiss B
I o 2l @ a4 et (nl w4 55, 4w
el 0gd als 4 e Culys (o A5 Wl o e
33,5 oo el Ll 3 ki ity pie 5 5

63|%.\.§ 9 ,&M 3

as 09g) AYVADL oS L Sy>9p »]5 Ls")L‘“ »b‘ﬂ oS5l

ol o opaals 550 oKl wlie Jome 3l o] 4z
5 ook sl o Sasles b a4 oRiils (st
Al 4 W) degare 550 @l S Grizes
ol 2 &8 Slems eled g laal o)) slaleal,
el 1y (Sl g Sis JLoS wansS sty (6l e
abp g8 QBT Ol plsS s sliul I izen
Bl s ki pole oy pyime Loiils 3,08
razo 0 1y 358 0gd 5 Allae paled &5 IS xnb

)lo (G198 g Sas LS plazs 1,8 L

a9

mFl 90 g Aw 0 W mpl aSgpba wdl
Js5 550 55 00 Sl olysSl s sl
oo ol 5l e Ll 1) el iSlas cgias
@D pae 5 G5enST Jb ladiss 0y gade JJo
Jlss Ll o s anuls byl colld 5 byl ol
Sl 5l (o sl SeppeSul 9 dsn W
ol L as 00gy y5nS] Jd slodisl aezs b alilis
Mg g ceol o St O SN (Gugk Glye
5sr e Jlss 2 & Jlss slejles jo sl Sy jsSl
Jsb 5o Gl o) co a5 4y el oogy ol 5l 5 ey
O3 STy e Sl s 59, O B Jlg; Do
Pl ez cod plply s g sleyd o
Jub slaaiss plo 5 (s, weS 1 5l GO0 oo
I Slaptas collad as Sl
(Kong et al., 2014) cul ool jlowSgp SbjysSul
=5 lap 3T o St 51 VB o conl ous (5158
g Jlsy b e cudld ioll b el silansT
5 aws gmals 1y a Jlgs sl G4l gl s wilgs oo
g8y lp cwle Lulid 5 ol gy Ojse
ol Gl S a8l lg5 550 50 (e i (SLoppanrilSo
asl ash |y b aalS SO oobxl SUle 4
ole o, Xaegss ol (Tavakolafshari et al., 2007)
il Cdled liee 4Bl Jlg) 90 (5 2500 b 45 sisges
-l slap sl w8l Gl s pSata b 4 UK
50 Wlg oo oS it olbaenilSe alex 5l cilaST
loolayg, ;b by atals s Hody somoy dwgyp
(Tavakolafshari ef al., wle ablie ,d ,o g5
slam ! cdlad olie oj9, 0 Jlgy Ll o 2007)
slo,d LUy pas wilis a5 0gr 05l cilognsTl T
S9re s)lisle momo oy j0 adllas 0590 92

Al oo azalS 0d) 5 (Sl dalol S
5 Odden N Ol 3l se, 0 5 Tl llys o
oS ol Lt mls ol s b AlS 5 Sl Sy 55]
SISl s 50 je wad Iy Lalid e
O3S Jld slaaisS wor Sl sou3il e 5 o]
ol aig, ol i mls Jb e aiis so coum!

alive L..:J.O.: Eomas Jlgy oo sl b N}’] A



VWO Jpges o les fpgus Jlo /) S Slisions 5 ke Sl

&b

Akhter, F.N., Kabir, G., Mannan, M.A. and Shaheen, N.N. 1992. Aging effect of wheat and barley seeds
upon germination mitotic index and chromosomal damage. Journal of Islamic Academic of Science, 5:
44-48. (Journal)

Bailly, C. 2004. Active oxygen species and antioxidants in seed biology. Seed Science Research, 14:93-
107. (Journal)

Bailly, C., El-Maarouf-Bouteau, H. and Corbineau, F. 2008. From intracellular signaling networks to cell
death: the dual role of reactive oxygen species in seed physiology. Comptes Rendus Biologies, 331:
806—814. (Journal)

Bates, L.S., Walden, R.P. and Teave, I.D. 1973. Rapid defermination of free praline for water stress
studies. Plant and Soil, 39:205-207. (Journal)

Bradford, M. 1976. A rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Analytical Biochemistry, 72: 248-252. (Journal)

Du, Z. and Bramlage, W.J. 1992. Modified thiobarbituric acid assay for measuring lipid oxidation in
sugar-rich plant tissue extracts. Journal of Agricultural and Food Chemistry, 40: 1566-1570. (Journal)

Emam, Y. 2008. Cereal production. Shiraz University Press. 190 pp. (Book)

Fessel, S.A., Vieira, R.D., Cruz, M.C.P., Paula, R.C. and Panobianco, M. 2006. Electrical conductivity
testing of corn seeds as influenced by temperature and period of storage. Pesqui Agropecu of Brasil,
41:1551-1559. (Journal)

Ghiazdowska, A., Krasuska, U. and Bogatek, R. 2010. Dormancy removal in apple embryos by nitric
oxid or cyanide involves modifications in ethylene biosynthetic pathway. Planta, 232: 1397-1407.
(Journal)

Gill, S.S. and Tuteja, N. 2010. Reactive oxygen species and antioxidant machinery in abiotic stress
tolerance in crop plants. Plant Physiology and Biochemistry, 48: 909-930. (Journal)

Goel, A. and Sheoran, 1.S. 2003. Lipid peroxidation and peroxide-scavenging enzymes in cotton seeds
under natural ageing. Biologia Plantarum, 46: 429-434. (Journal)

Goel, A., Coel, A.K. and Sheoran, I.S. 2003. Changes in oxidative stress enzymes during artificial ageing
in cotton (Gossypium hirsutum L.) seeds. Journal of Plant Physiology, 160: 1093-1100. (Journal)

Govender, V., Aveling, T.A.S. and Kritzinger, Q. 2008. The effect of traditional storage methods on
germination and vigor of maize (Zea mays L.) from northern KwaZulu-Natal and southern
Mozambique. Southern African Journal of Botany, 74:190-196. (Journal)

Hampton, J.G. and Tekrony, D.M. 1995. Handbook of Vigor Test Methods. The International Seed
Testing Association, Zurich 117 pp. (Handbook)

Heath, R.L. and Packer, L. 1968. Photoperoxidation in isolated chloroplast: kinetics and stoichiometry of
fatty acid peroxidation. Biochemistry and Biophysics, 12: 189-198. (Journal)

Hu, D., Ma, G., Wang, Q., Yao, J.H., Wang, Y. and Pritchard, H. 2012. Spatial and temporal nature of
reactive oxygen species production and programmed cell death in elm (Ulmus pumila L.) seeds during
controlled deterioration. Plant Cell and Environment, 35: 2045-2059. (Journal)

ISTA. 2012. International Rules for Seed Testing. Bassersdorf: International Seed Testing Association.
(Handbook)

Kishor, P.B.K. and Dange, V. 1990. Sucrose metabolism in callus-cultures of cotton during growth.
Indian Journal of Experimental Botany, 28: 352-355. (Journal)

Kong, L., Huo, H. and Moa, P. 2015. Antioxidant response and related gene expression in aged oat seed.
Frontiers in Plant Science, 6: 1-9. (Journal)

Kong, Q., Mao, P.S., Yu, X.D. and Xia, F.S. 2014. Physiological changes in oat seeds aged at different
moisture contents. Seed Science and Technology, 42: 190-201. (Journal)

Lehner, A., Mamadou, N., Poels, P., Come, D., Bailly, C. and Corbineau, F. 2008. Change in soluble
carbohydrates, lipid peroxidation and antioxidant enzyme activityes in the embryo during aging in
wheat grains. Journal of Cereal Science, 47(3): 555-565. (Journal)

Luck, H. 1962. Methods of enzymatic analysis. E.B. By Bergmeyer (1th edition), Verlag chemie
weinheim Pp:885-894. (Book)

McCready, R.M., Guggolz, J., Silviera, V. and Owens, H.S. 1950. Determination of starch and amylase in
vegetables. Analytical Chemistry, 22: 1156-1158. (Journal)



VWAO Jpges o les fpgms Jlo /sl S Slisdions g ke cresoti] et s soy] GlacdlasT 5T &l s Jlss il

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

Moller, .M., Jensen, P.E. and Hansson, A. 2007. Oxidative modifications to cellular components in
plants. Annual Review in Plant Biology, 58: 459—481. (Journal)

Morrison, D.A., Auld, T.D., Rish, S., Porter, C. and McClay, K. 1992.Patterns of testa-imposed seed
dormancy in native Australian legumes. Annals of Botany, 70: 157-163. (Journal)

Murthy, U.M.N., Kumar, P.P. and Sun, W.Q. 2003. Mechanisms of seed ageing under different storage
conditions for Vigna radiate (L.)Wilczek: lipid peroxidation, sugar hydrolysis, Maillard reactions and
their relationship to glass state transition. Journal of Experimental Botany, 54: 1057-1067. (Journal)

Narayana, U.M. and Wendell, Q.S. 2000. Protein modification by amadori and maillard reactions during
seed storage: roles of sugar hydrolysis and lipid peroxidation. Journal of Experimental Botany, 348:
1221-1228. (Journal)

Newman, C.W. and Newman, R.K., 2006. A brief history of barley foods. Cereal Foods World, 51: 4-7.
(Journal)

Nkang, A. and Umoh, E.O. 1997. Six month storability of five soybean cultivars as influenced by stage of
harvest, storage temperature and relative humidity. Seed Science and Technology, 25: 93-99.
(Journal)

Oliveira, J.T.A., Andrade, N.C., Martins-Miranda, A.S., Soares, A.A., Gondim, D.M.F. and Araujo, J.H.
2012. Differential expression of antioxidant enzymes and PR-proteins in compatible and incompatible
interactions of cowpea (Vigna unguiculata) and the root-knot nematode Meloidogyne incognita. Plant
Physiology and Biochemistry, 51: 145-152. (Journal)

Priestley, D.A. 1986. Seed ageing. Cornell University Press, Ithava, New York. (Book)

Qaderi, M.M., Cavers, P.B. and Bernards, M.A. 2003. Pre- and post-dispersal factors regulate
germination patterns and structural characteristics of Scotch thistle (Onopordum acanthium) cypselas.
New Phytology, 159: 263-278. (Journal)

Resenda, M.L.V., Nojosa, G.B.A., Cavalcanti, L.S., Aguilar, M.A.G., Silva, L.H.C.P., Perez, J.O.,
Andrade, G.C.G., Carvalho, G.A. and Castro, R.M. 2002. Induction of resistance in coca against
Crinipellis perniciosa and Verticillium dahlia by acibenzolar-s-methyl (ASM). Plant Pathology, 51:
624-628. (Journal)

Roozrokh, M. and Ghasemigolezani, K. 1999. Effect of seed ageing on emergence, yield and yield
components in tow chickpea cultivars under complete and limited irrigation. M.Sc. thesis in
Agronomy, Tabriz University, Tabriz, Iran. (In Persion)(Journal)

Soltani, A., Gholipoor, M. and Zeinali, E. 2006. Seed reserve utilization and seedling growth of wheat as
affected by drought and salinity. Environmental and Experimental Botany, 55: 195-200. (Journal)
Spano, C., Castiglione, M.R., Bottega, S. and Grilli, I. 2004. Natural ageing of wheat seeds. Current

Topics in Plant Biology, 5: 89—94. (Journal)

Sun, W.Q. and Leopold, A.C. 1994. Glassy state and seed storage stability: A viability equation analysis.
Annals of Botany, 74: 601-604. (Journal)

Sun, W.Q. and Leopold, A.C. 1995. The Maillard reaction and oxidative stress during aging of soybean
seeds. Plant Physiology, 94: 94—104. (Journal)

Sung, J.M. and Chiu, C.C. 1995. Lipid peroxidation and peroxide-scavenging enzymes of naturally aged
soybean seed. Plant Science, 110: 45-52. (Journal)

Tavakolafshari, R., Ghasem, F., Majnoonhosseini, N., Alizadeh, H. and Bihamta, M.R. 2007. Effect of
seed ageing on germination traits and catalase and peroxidase antioxidant activity in barley genotypes.
Journal of Iranian Agricultural Science, 37(2): 337-346. (In Persion)(Journal)

Tina, X., Song, S. and Lei, Y. 2008. Cell death and reactive oxygen species metabolism during
accelerated ageing of soybean axes. Russian Journal of Plant Physiology, 55: 33-40. (Journal)

Wojtyla, L., Garnczarska, M., Zalewski, T., Bednarski, W., Ratajczak, L. and Jurga, S. 2006. A
comparative study of water distribution, free radical production and activation of antioxidative
metabolism in germinating pea seeds. Journal of Plant Physiology, 163: 1207—1220. (Journal)

Zamani, A., Sadatnoori, S.A. Tavakolafshari, R., Irannejad, H., Akbari. Gh.A. and Tavakoli, A. 2010.
Atudy on lipid peroxidation and activity of some antioxidant enzymes in safflower seeds under
accelerated and natural ageing. Iranian Journal of Crop Science, 41(3): 545-555. (In Persion)(Journal)



VRO [pge ojlad [pg Jlo [0l yd Uiz g pgle ol

Zhang, M., Zhuo, J.J., Wang, X., Wu, S. and Wang, X. F. 2010. Optimizing seed water content: relevance
to storage stability and molecular mobility. Journal of Integrative Plant Biology, 52: 324-33.
(Journal)

VoY



Effect of aging on enzymatic........... Iranian Journal of Seed Science and Research, Vol. 3, No. 3, 2016 (89-103)

Effect of aging on enzymatic and non-enzymatic antioxidant changes and
biochemical characteristics in barley (Hordeum vulgare L.) seeds cv. Valfajr

Morad Shaaban”

Received: January 25, 2016 Accepted: April 4, 2016

ABSTRACT

This study was laid out to study the effect of accelerate aging duration on enzymatic and non-
enzymatic antioxidant activity and biochemical characteristics of barley (Hordeum vulgare L.) seeds
in Islamic Azad University, Boroujerd branch, at 2015 summer, that laid out in completely
randomized design with four replications. Treatments included 5 accelerated ageing days (control and
1, 2, 3, 4 and 5 days). Results of analysis of variance showed that effect of ageing on germination
percentage, electrical conductivity, soluble sugar, soluble protein,proline, acid ascorbic, catalase,
peroxidase and ascorbat peroxidase enzymes were significant. Mean comparison results showed that,
increase of ageing duration decreased germination percentage of barley seeds but, Malondialdeid,
H202 content and electrical conductivity were increased. Soluble sugar and soluble protein were
increased until 3 and 2 aging days respectively then decreased. With increasing of aging levels until
two days proline content increased then decreased but, ascorbic acid production procedure was
decreasing and ascorbic acid production in 1-4 ageing days was more than control. Ageing changed
catalase, peroxidase and ascorbat peroxidase amount. With increasing of aging levels until 3 days
catalase activity increased and until 2 days peroxidase and ascorbat peroxidase activity were increased
then decreased. Lower ageing levels induced enzymatic and non-enzymatic damaging less than higher
ageing levels but, with increasing of accelerated ageing until 5 days reactive oxygen species
accumulation over come on these antioxidant systems. In this condition seed damage increased that
laid to decrease of vigor and seed germination percentage.
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