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Abstract

To examine the effect of priming and deterioration on the activity of antioxidant enzymes, mobility of seed reserves in French bean, a
factorial experiment was performed in a completely randomized design with three replications. Treatments included deterioration
(control without deterioration, 88% and 78% of germination of control) and priming (control, hydro-priming, priming by gibberellin and
salicylic acid). The results showed that deterioration reduced germination percentage. Priming reduced the effect of deterioration and
improved germination percentage. By increasing deterioration, seed reserves use efficiency (SRUE), seed reserves remobilization
efficiency (SRRE) and fraction of used seed reserves (FUSR) were reduced, but respiration index (SR) and residual seed dry weight
(RSDW) were increased. SRUE reduction was about 30% compared to the control treatment of deterioration and seed respiration index
in gibberellin pre-treatment was higher about 24% compared to the control treatment without priming. The total seed protein content in
gibberellin pretreatment and without deterioration was increased about 32 percent. The peroxidase activity in gibberellin treatment and
deterioration 88% compared to the control showed an increase about 57%. The most superoxide dismutase activity (SOD, 175.2 unit mg"
! protein) was observed in priming with salicylic acid and deterioration 88%. The maximum amount of malondialdehyde (MDA, 1.46
mmol g! FW) was related to the treatment with no priming and deterioration 78%. In general, using gibberellin pretreatment
strengthened weak bean seeds physiologically and the treatment can be used to increase weak seed vigor.

Keywords: Salicylic acid, antioxidant, priming, gibberellin, seed reserves, deterioration, French bean.

“Email: m_sedghi@uma.ac.ir



\VQ/\QLLMA)}J:«'L"/YQJL@//\&/Q‘J%‘JJUL;J}LJ}r}.&Aij@

Mittler et al., 2004; ) 45> 5 s 5540 Ao
OLSes 5 (Fdwo i s .(Mohanty, 2003
L il Kasl ;45 515 0Laos (Sedghi et al., 2010)
s ol gle et ls e 5 i LS
38l s Rl o e s et 3 5 | wpalS
5350 fide (6Sa o ST G Ble s oyl s
el a1 5 e 0t Sl (slaydy S50
sl Sl 5 (3 35 e o Siml 5
«(Lee and Kim, 2000; Farooq et al., 2007) <L
oS IRl 35 e sWeslg I (g)ls e e
Harris et al., 2001; Duman, 2006; ) J sve>s &S
ls e CakS 55 i er 5 (Savaj et al, 2004
C opelns U ydy Kol 53,5 (Bailey et al., 2000)
5 VLIS Cleb a8l el 5 Sl 50 s
(Burguieres et al., 2007) 15 5 55 sron 54enS s e
Fr sDNA ca o 5T ¢ J o slie gla 55 5 e 5
das o 55 a5 OT Gl 055 b MRNA
Eel Sliml 4 ¢ soma 55 (Chen and Arora, 2013)
23 oa amalS zg il 5 S5l oSS
b SEalS Eosly e ilr 56 S Olge & iy
(Bruggink et al., 1999) 55, % s Ladsls ,as
530 s> S s SISy YU (gla o 5T
Il gl ol Ol b b 5 Ol sl b 5T Lo
.(Bailey, 2004; MacDonald, 1999) & »-% &30S
o (gl s Dl (g 2 65 Cpl plasil 5 n
ﬁ)i—f&—éﬂi‘ﬂ&—a);’}—“}“éux;‘)ﬁ Ly

Se b Cans Gyl an s sg

l.ibufag)g .5‘5.0
e S 5 Sy Sl ey p sskie &
Olidod 35 5 5l odd agd) Sodo o35 e s oy

o lsT 00 Lo W 5 5 e 5 L) (Ml oy

O 5 oslaw

.

EVS VTS

Phaseolus (L.) ke oL L JL.SS aLS Loy
Anonymous, ) ..l Fabaceae o ,5 45 3lxe 5 vulgaris
L 45" (2008; Van Schoonhoven and Voysest, 1991
Olsl 3 (b O man e 5 YU (55 1 4 x5
AU ot oy (S (S5 5kl Sl dn sl
o S35 p (Ellisetal., 1980) 5,05 jd oy 1,
L LaamalS Ay 5 O s ¢ 3548 (515 e b
Lyl & 4 ,a (Soltani et al., 2008) Jas o oS
D il Sl Las 5 by b 5l ey
(Elias et al., 2006) >4 dalp 2t Ssyup
SR SUNNCNEG P P53 PRURASS Sy g Py
23 Cls g3l e 0593 33 5 5y (S5 58 (S e
SLET s b SIS Lo o llasls Lol 5
52353 RNADNA bl Cy 55 Comgo 5 555 o0
Ls\—hf_jj kb zalS” (McDonald et al., 1999)
A sl lid (Sl el o Sadyon
033 LS o mie Julge ) T 720 8 0 S
J gz 3, o ol 53 5 4l Gl 4 b
.Soltani et al., 2003; Hampton, 2003) 5,58
LLaodo Cuns (Sialer SR 7 ol B, 5 (SO
S ol sl s byl yles i S e
NI TN G- JUS I RTINS W S [
5y 5 il Ol ke 2l (54l
Sl sllanls 5 sllae Ll 5 53 alS 5805 il B
& asl , .(McDonald, 2000; Sedghi et al., 2010)
S WT 0 St sydn Gl 5T adsl 0s Jleb 5 i
Mittler et al., 2010; ) S s <SG 25 1y DT Ly
b 5l Eel Kl L (Faroog et al., 2007
23 5ST 5 VB s Sl CilsT| T 6\;‘.,_},7
e O peltenS | b b 5T 8755 8 o i

el Cel a5 g s o EalS Siale b



“ﬂ*/\dl};‘.ﬁ)jﬂh/\'aJu/AAb/Q‘ﬂ‘J-b‘_;)}U}r)l&Qj&a

sdilony a8 JSa a8 &S 515 s S e Sl
93 A8 Jame H5lia,y JHIs 4 63508 Dy ge 4 g AS
5 ooled o3 4l o slayds JoS7 sl (pida )
A 8 calssl

2> SIS ST sl 35T lab i st
31,8 sl a3 Y0 (slos 53 5 luayS J1s 5o il s
jlﬁ)xua:\aﬁjdiblfd?g}j)@u@g
o3l 4 palS o Sl a5l adsl a8 05 L
2l Al 0Le3 6 e gnsia dT o8 53 3 51 g 5 31
Jie a5 =V Y las U Jlobe s oo 5T o)las
g0 0,5 010 (o 5T 0 jlae gl el g Ly S
23 8 5148) (2 Osla (s 53 5 p5 8 sles 2
ale 05 S eslial L (5 5 0 SIS Iy
3 mer i 3L 312 a0 OT 51 g 5 4035 05500
65| 3sla LEDTA [V 50 Jus +/0 (551> (PH=V/D)
J-ie (6 e e ¥ Slas) skl 4 05 gad ¢ s A
51,8 Sl gz n F glea L VB 1PM 43 5 L
i 0 ol GGy g s i 5l 4255 10 oo
Gl o3 g obaml e SIIL A o Coad
S S T OLa3 5 € e 53 5 (6 Sty LS o
a3 ¥ dite glas 53 Sl 5T (glas 5T
(Sairam et al., 2002) L (s, 31,5 sl

03 Sl o ys penl Sy 1 FI4lga oy
38l sbyds IS slan G, V) G5ale 0)95 OLL
3,8 (6ols  Clsl g ekd B led

~ STl ((CAD) IYG o 3T Cdlbed  giominw
& S 03101 (Aebi, 1984) I 34, bl VUK
ST e b e STy SIS s S
oy Slid Bl S Joa 10 Y g oo VIO 035500
5T oslas 1l Sa 0 5 (PH=Y) [Y e o Ve
Yy plaie OT 03,5 6LsI L Laas sa g 45 3
S5 5500 ATy 03531 L s sl ) s
T Jsb 03 Laasms o 53 2l 5 s 8 56T
SPECVINERS U U I NG WO e £

Y

— . . Z 5
SRERINE ORI SR EPN PIC S

Y40 Jl_,n,;)b_{uu);g;umfcjbo,y
il T Glasles s ool syl Ges o213 3
L oSl a5 (sl 03 ol
oo b DT sl L& 0575 ) o
LS e oS s cale) eShadlo daul 5 (Ao ys 4
Ver sV oy lac bl L(uw s 88 osls
Sl ¢ S p dlasl @l L3 2 53 0 8 s
Cosby samynFroglos 5o 55, \V/0 sV e L
. B PU PPN S g YA - S
Pl Glain D) 50 4 (halejT 5 5 50 (So 5 3
s 5en 3T CSTL 0553 5 055 aw 0505 cpl 3 Al
o 4 dals Hles Ol gie 40 CSTL ¢S s osleT
Pl gles L osTan LSl Bl 5 s 8 iz
03T 3 pdo sde Or sldws gy a . LAS Jate 4oy
M})ﬁ‘.@(bﬁ‘))‘ﬁb‘u’ijdl}?Q}A‘}T}C)u
Wl aalsl cdy Jro 4 S5l Aoy &S 5, YF L
13503 03,557 Cws a5 Laosls o 5 4 325 51 g
SM 4 Oy sl oY Ol Dde e s S S
ol s e Lo sl s G54l Aoy VA
Sl 5oy (Sa s s gl p3Y Ol (bl
e 0 Ot 8l Sl ¥ S YPF 5 L
4 03 g b (LA (e 3 9 Lo 3 VA S M 554
VP Se b 6Siasl s slad sdoe 0955 Al o on
iy a0 by (Sl 5l da Ls 0313 L1 3 el
iy le3T (les )3 5 Likd phzand Hb iz e OT
S Skl G346l g O ga5T (s iy § oSt
G g s G340l el planil L),
51,8 Slo gam o YO slos 53 b 00 1SS aw s
o=l 03 (ISTA, 2012) <5 § plosl 5, s e
o 3141 (Boeco-Germany) sl i sl 5l¢ i,
G5 3y o 4 o 3de B i eslizul OA XOA
ol ol S haie ST L aS lo L5 51 Y oS
S50 b Lo LB (e 5 25 Sl 0y
Y-F e o LIl b 4 s wsld ek g,



\VQ/\QLLMA)}J:«'L"/YQJL@//\&/Q‘J%‘JJUL;J}LJ}r}.&Aij@

100-[OD control- OD]

= (Unit. mg)
OD control x100/50
Ol s ((MDA) abdIT (65 Ogllo O gm0 s
S s S5S eSS Sl eslinal L asdlT (65 0l
53 .d ¢ S o310 (McCue and Shetty, 2002)
Ao U O sman b 51l e Yoo aalesT (gladl g
S A O s bylie ke OT 1) e
ol G sl 5 31 A e VLY el Sl IS
HFLS 4 GhlesT gl s b glows ¥ e Lo V-
Vo s d e A e 2S5 Y Do ay V00 C
S e 5 A8 5 Sl o, 8 W s i
Aol e SUOYY e sk s sk,
r I 995 4 (9 Ol e (S 5 051
hyedd 3 gy ALE Wsad 55 s Olge 6,5 051
Aoy el Sl eslinal b .cs S et JlnS™ 25
3 5 o IS 055 5
%TN =T- B/S x N x 14/1000 x 100
e T =57 055 28 4o 53 TN adasl ol 5o
(e Aol B = 505 0 ol 25 (6l 2 4503 (B e el
sy Aol e 5N 5 (p5) w503 055 S —als
el (10)
3 (4 gad 33 3 g g S Oljn 2551 2 )
et IS s 4 035 28 68 o1 ol
(s T s & 503 ST 5 5 B s O b P/Y0
S 50 03305 2 05 ot 2 Jool s

38 S 5 b

%Protein = %TN x 6.25

Sleslital oS bl &S o 53 Ol s Acslous

O pan Lo S Gy L3 &S s Gl
L3 Sleslinal lde 1ds jedis esli 5ol
ol lesleul o1,LS (SRUR, mg seed?)
sd pls3 ¢S > LI,LS (SRUE, mg mg?)

o5 3 (FUSR) Hds ol (3 ez p3 1S ((SRRE)

Yy

O 5 oslaw

o4 e ealinal 3510 plas Joli (DlANK) e oo
T ey Cdlab o s odd Sl o 5T s lae
03 0l o 05550 S |y gy S el
s 8 0L s 5 0 8 hen 4

i (POX) 3l 1y (o9 3T Cadlld _shimins
OLSCan 5 plsTeSs g b POX ;T oSl
FO4 sy ol p3 i plasil (Macadam et al., 1992)
Jdos 05 S F0 5 0555ded ATy Usloms 25 S
bylien oa U (o ol ,8) ol slos 53 I SLE
52 LS e 5T gojbas 2l Sater 0T 55§
oos jloslizal b e 6TV = 9o Jsb 53 Do Sl i
oslaas (sl 4 ST Jglome 3 ks Jis a5 7Sl
s oslial (PHEY) Slawsd 30 51 2l S Vev ¢ e 53T
ot 3 =S¥ O Sleslinl Uy (e 5T b
S ST, IS i STy dy e b el
e 5 ST Sl s 4l (VWY UMTCTM)
43 £ ol Unit mg protein min .-

POD/min
13.3

= (Unitmg-1) la.sT, ﬁ;T [P

)'B'Mé )‘M'ﬁ:,ﬂ M}:T Cllad &M
5 e sl gy 4 edd S5 0 5T et 3(SOD)
3 5 el (Giannopolitis and Ries, 1977) ;-
e U s> ATy s 0 5T Elab s ol
5 e85 sk 2 L A8 g JLSSI, 22 ST
Lo p s s shs eS| e S5 I il
el 555 e o 5T

5 8 515 Kb 3 4iss V0 Sike 4 SN 4 g
35U (5555 abaioe 55 o 3T 0slae 5 dald gla 4 5o
Jj)jb\" 34.3.97:\0;».\_»4_’Y~W¢__.~”h9_»‘¥
T3 dsb 53 e (e 2 SIS S (5, i
Sl y3ojlas  Ode o Dold LS S e 6l OF
QL&.& DL L.S"“'-'-J"T aJL,,e_G uu\a-j 4.&..9;.} \b &L.Jlj‘) QLA)
V,i\.'._{‘} u:.'hl.))b okas Olis é‘))b Gil;..'z}) QLAJ Ode
! SOD Low & Qljb)}émjésyqsy



“ﬂ*/\ql};ﬂ.ﬂ)}j_ﬂh/“aJu/AAb/Q‘ﬂ‘J-b‘_;)}b}r)l&Qj&a

3 STy G gy > ATy g €5y Ol e
o3l 31 5 (ST (63 O lle O3l jae) Lo O gmsllinSTT
Sestanal Hldae ¢ 545l Aoy lasled S5 =
L3S s LIS pld Sl eslial LI, 3
i 055 el i codd O e 5 S Oy
2 43 sme YLK G oile SL

03 (il dee s cp 5 it J3dilge wwo
by e OT 2 508 5 AV o e Sl i
S s p LA U i ol g3 (JAF/OD) dals
23 8l Ao yd S e &S (gHsb 4 L el
OT o2 =S 5 (LAFNNF) (S5 5 p 05) dals
s ol G s VA (Sssm b 55 (IVA/YO)
SN S 25 p e 3L a8 i 015 o 0T
(P 5¥ Jgda) 555 o0 aalS S5al g Ao ys

5 i SRUR iy gL 3 soliiw! slade
2 Gl oS e YY) Sy 3 5l aslizal lutde
o 3 Sl eslial ldie o 508 5 o e Sled i
35 (mp 05 Mol Gy 2 p 5 e V4/AY)

(Y Jads)

— . . Z 5
SRERINE ORI SR EPN PIC S

5 Sll) s 8 ulns 5 slad s 551 SR LA
YV e OlSKes 5 Sl SFAV O, K
SRUE = SFDW / SRURSRUR = SDW-RSDW
FUSR = SRUR / SDW

SRRE = (PDW + RDW) / SR
SR = SDW-(PDW + RDW + RSDW)

(p ) 5in &8s 035 SDW iladse b oal )3 48

0392) 05 o sy 0dila Bl oSt 035 RSDW
58S 055 ¢ gaze SFDWi(azr il 5 4 a5
055 PDW (el + ez i) p 5 o apalS

el Ay y $SKis 055 RDW 5 s il ¢St

Sobel sy 25
A o QQ}’. JL‘JJ_)-EJ‘)\ OJAT Cwd 2y ‘SLAQJ‘;

SAS9.1 )\_)_9‘ (:J_: )‘ oslaul Lv u""“iJ‘) 41)"; Come 9
o 53 S5 0 503T ol ik i3 8 el

A3 8 g lie oy 0 Jlaz|

2= (V5 o) sl an o Jsdr b
iy 5 (5o gmp il SIS 15 05 ag,

Lsd 53 ok anlllas Dlio (555 2 (S350 5 Srmsl 51 ilsls 45 =) I
Table 1- Analysis of variance for the effect of deterioration and priming on studied traits in French bean
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Table 2- Analysis of variance for the effect of deterioration and priming on studied traits in French bean
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Table 3- Mean Comparison for the effect of priming on studied traits in French bean
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Table 4-Mean Comparison for the effect of deterioration on studied traits in French bean
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Table 5- Mean Comparison for the interaction effect of deterioration (D) and priming (P)
for studied traits in French bean

* s oS, S U g3 AeeST| e NEXURERNAE
Treatment** Protein _Peroxidase . Supe_roxide dismu_tase Malondialdehyde
(mg m?) (units mg™ protein) (units mg protein) (mmolg*Fw)
D1P1 174.067 d 47.966 e 157.000 de 0.820 fg
D1P2 183.967 ¢ 53.566 ¢ 164.433 ¢ 0.790 hg
D1P3 197.900 a 62.466 b 168.933 b 0.740 h
D1P4 161.000 f 42,933 f 156.300 de 0.980 ¢
D2P1 152.000 g 44,133 f 165.033 ¢ 0.940 cd
D2P2 165.233 e 54.833 ¢ 175.200 a 0.860 efg
D2P3 188.100 b 64.566 a 174.500 a 0.803 hfg
D2P4 148.233 h 34.700 h 146.700 f 1.246 b
D3P1 145.100 i 40.200 g 149.333 f 0.923 ecd
D3P2 151.767 g 48.100 e 153.400 e 0.940 cd
D3P3 172.133 d 50.700 d 158.567 d 0.873 ef
D3P4 135.333j 27.800 i 140.000 g 1.466 a

Sl el b Kl P2 «Kal posan PL casls Siale IVA D3 tasls Sjale IM D2 ¢ S5m0 DI*

&k&{\ﬁ&}d{gp4é&:§xg-lgd§;:ﬁ\ﬁsp3

el Aoy S Dozt o 53 )l gme S5l oins OLES Ot o 53 Sogline g >
**D1, without deterioration; D2, 88% of control germination; D3, 78% of control germination;
P1, hydropriming; P2, priming with salicylic acid; P3, priming with gibberellin; P4, without priming.

The different letters in each column indicate significant differences at 1% probability level.
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