\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

0955 sy pl3d a9 azalS Wil ( Jidilex w b (510l g (Louan Jlg; 5l
(Cicer arietinum L.)

" ol sl e Bolo Lo jumes 855008 a8 Uyl (gigee

g & . & .o M s . - & o \
OB b lie 9 (55,5laS pole olRiils )0 (5390555 5 pole (6253 (sommasl
cc . Coily il c e ® sy
OB 5 b mlie 5 55,5LeS psle olSiils w5 09,5 Lol
a8 o8l ¢ panliiony 09,8 jLesiils "
S o i 5 (65,955 pole olRAS1S 1 559)5iSsm 5 LS 3ol 09,5 okt |
Shaaban.mehdi @ gua.ac.ir : Jgus oo g S 5SSy

YR/ FNY i ndy g i VWAV F sl o & )

ouS

Sdg g w9 Lyl Jidilex g (rmb (5y10,Ll g (Loiuan Jlg) FT qwyy jebiiody i oy
owloil b 12 IYAY Jlo 50 ol ,8 camb gl 5 (5553l pale olfiils jo (ool)5 0955 azalss
Lo ¥ 9 Y o (5500,LN) i A Jolis b ylos 03,5 12l 51,55 ez b (Solas Sl 25k & jm0a:
oo g S0l lao JS 1 Jlg) slows 51 818 Lid gulis .idgs (bl g 59, B F ¥ WY ) coiuan Jls)
Sl (539 9 9 a8 sl dpdln; g axdBle Job (Jialsr G g o)y Gl o I Se
eSSl cglan 09 Jlw F o ¥ (b (6)10,L1 51 il 5950 9 F (Loian Jlg) slocad jo azals
pos Judo 4y a5 il (g yian Gl 8l (b (5,10l A Cond 59,0 9 F U (e giuan Jlg) woudd ul3dl b
Eoman oy bulyh & oyl yley Combus 51 L0U g 009 995 plxudl Lis> o LLLL Uls
Sy 3l yieS (ranb (5,105l )d oo Ligy I35 yuS 9 5Dl eolisiwl (L 5 Glime (WL 0bilso
595 ¥ slewd j0 od bigy IS pus g plBS jl oolaiwl o)1 g (lie (o yiior (J9 992 595 0 9 F waads
oo Jd g bulpd ol (b yds (ome i Gl IaSTy e o Glulisl s 1) T Juds (lgi oo a5 o &5 Jls;
P olbwad 5o e gian Jlg3 810 Lid anlllo ol gl Coled 50 318 Commd Sy yiud slapes 351 ydey
OBl 4 i a5 oulls 9955 (S50 A (g e W)l e JLw ¥ g ¥ (xub (65005l A ol 59,0 9
b (P iailger e g o0y

M CadnS (wBS 1 colauwl sg.l)lf Jlaj s ,yl0,lel 1 guds” grojlg

axrlge 33 500l S gy iiee YL ColS Sl doudio
Sl ey g e deys how o il L 51 s (Cicer arietinum L.)  el,; 5450

3 GHe slazels ol o g amsls VL Siddes 5 Sid bl ,o Jolate ol olals

OYVY Gladlo) siled o o 2 CeheS Rl e aeme aslessl Ll il g 005

% ol daese (S0 JLSbe a0 lg) S ol o il o Slee Coles 5o 90 ,See il sl 4

Tellale 5 WLIS) o)ls (Sis ()0l Ll S olaydy 0899 sl 5 i) 80,5 o olS

* Kalpana and Madhava-Rao " Singh and Saxena



wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

ol Jb ol b bl s0)s Sty Ll o Cashs,
@ oyl (Fp S g Sl (Vs Ll 5o 0y50
Ol denlie aslllae gl 5l w00 5 Sl Gpaix
Sl » o1 g b 5 (egian Jlg; SIS g0
ol 5y cnl 5l il e mte azalS g ie wl g
2 b g saman Jlgy Bl gw)p Baa b aslllas
plxl sel)5 9555 amalS Sy gy wb, Sials

ooy 9 olge

G s egmae lgy S oy sk
azalS Sl gy ol 5 bk Sialer b
pole oRzils o VWAY Jlu o caolesl elys 0950
Ol 5o s plel GBS b il 5 s55leS
oz 590 Doy o5 wile o8 055 slaydy il
Olgred Wog 00l (6,055 Ll (ol Ll 25 o Lo
Joasas as s b Jlys s sl
Slr Grze 5 2ol (lgisa oalcils  ofl slayd
ol slp S eslinul sesran g5 lls slayd
sl s (Smdly g 51 o a3 slaydy Jls
ol gl dee 00 g9l a5 e sl VIXVIYXY/D
WlS s, s s B 03l 3 g laie
S dy ol )F il az 0 TY ol glos )0 g oadaiy
o ool 5 sleSil 5l 45 55, 0 F Y Y )
Sty syl 3y e Cugb, Gilel Jsb
b,y Slais g0 slagle; <tbdS 5l g S92 )3 V-
el 3 Jailil Sjalyz gejl 5 o0 gyl oL 5|
"%

250 azalS wdy g Sl el el sl
sl @B YO LSS egian 5 (b Jly) oS
FoxFO ol 4 glaly> B2 sas g3 (55, 5 b led
Lyd g9y SN ¥l Loy ads I8 e Sl
29 353 A Sote 8y Ll Jlaal 5208 Gobo 5 5 ol
Sl 5l e b esle 13 01T il a0 Ve gleo
s azaddle g azaty, Jsb 9SS (o) al> e
@l 00 Sl (sl Uig)) ob (5 pSojlul

SISTA

bl 2alS o Ll s, 5 oo Sl peais (1295
AV A ol an 5 2a) 93,5 oo )iy Sl
oo g g 0l pals Gd gy Shel ey
aalS Ss G5y el wdloe azalS s Sas
28 2bg Gl 2l L & Wil oo Jlgs Sl e
9 Bl ool Ly plBd o LS Gl b beyd
@bl el Loy s 2B ol Olee elS
kS SES 459 el e sl Ly 23S hos
5 s (YA (en 5 Slall) 005
G o Jlg5 a5 W0ged Gl 5 OVAY) S
S 3y Godude 4y 00,8 o ,dy plad leolaul S
JB pBS e il L (1449) Y}*’)L’.ﬁ%) 9
e lise Rl 58 50 D508 lie s
o5 slayds Woged ol (VYA (hlSen 5 s
Aoy Giomb Ole coblB s 4 wiladl, gy a5
lap)] Mog 3 (55mS h s paSls 5 el
L dlsy poe Lalpd jo 50 as el Gog SYL o
Aol lgie Loy aisguil g pled yog SYL Ldo a
15 oatiplon] Slalllas ol ST Cal ggiie ass]
St & O9o3) wilios Sy @ o3]S
Omm sl &5 v b ©ja8 Glaggesl (SO
P B e R N
slboo o ayds g3l cnl yo 99 oe oolinul as )5
Yo s Casb, 5 oSl 4z, FO I
Sl om 9 00l gy iz G (dopd Ve v SG03)

Siler gesl 5 ez le Lz jloyes al b
S Srdlgame 5,5 o Dygo LT (5 9 sl
Aol oY ol jew do )0 (i 0,90l 5l e &S
as,5 Hhai o Vb 0,08 b ()0 dseme Glgieay il
TSR AP T ANEAC CPRE S IO
Syge g g b gy Do S g 09051 5
aal Jls; peied azlge ol b LI o assl Lel aid 5
lo,ds wiS oo Job &5 Sloj D g wdlyoe WIS
Lo & aiaay Cuws 5l ) 095 Sl Sl g a5

" Lehner

% Rebetzke and Richards
* Hampton and Tekrony
* Tekrony



)

\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

Fails caw> p azalS Job aal) cpl o a8
RET

oolazwl b lools Jsaus oyaas é,o‘ slaosls a3
ALSD (5e5T L Sk Slaglio § SAS l380e 5 5
A plel ws o o

s loss 51l oL Lawsls ool 40325 ol
(S38lez doy B 3l oad (g, S0slail Dlho den o
Jsb czae; Jsb (oS A Calan (il e
039 wglS S 0 ol ay (aSlh azdile
o B3 5l ol e wailegdly sloay SKis
15 o by b3 1S 5 3y 3 5l eslinal LIS
() Jaoz) o Jlo dme duoyo S Jlis ! e
Lylys o ol plas bosls ke auglie gl
woys iy slaygy shass Gl b egras Iy
O &5 gysba 8l el eyl gialsr
5 22y A7 plie 4 el Jles o Sialer Gl
Sl 53 w3 TV lie @ iallsz Olime (5508
@l pizmen () JS2) wb esaline Iy 595 7
A Comd Wl (5,00 L o Jlo F Soe @ a5
G oS Syalez oy wal Ll L g0 a5 alayd
kg g oy Sl a4 ag LY JSS) sl
dw logd )0 a5 b oanline 5095 slaydy jo (Giallsxr
Sga> wald & Lo ba)dy Sidilex wo)s lgj 5o,
Gl Jlo ez led jo 5 adl falS wsys 10
Jlsy 03 09 Ol men & slayds (Sailex 8l 5
9 )k wad slalyy @ Cos Jlo Jlez 5 90 (b
osaline oS (Jialex Cepw g wo)s 8l s,
e b sy aw Jled yo (Siailez wsps Ll s wl
9 0D @ pud (6 SIS (53 e Sl Jlo ez
2% e Job lp Nl Sy plseay sl S
Sl €83 13 ool 0550 b (5,00, Loyl
a2y Wgion eyiae Jlgs (VoA Cssle 5 eed)
Ol Gk ol g eo9ed (2lj)l Ty o ydy 4 o jls
Sg0d G | b Gl Ll Cae Job

3 Demir and Mavi

09 M by (usb, s Gl RSl
b,dy hyled il alnlds Jloye Sl 4
03)allyz slaydy Jlae (85 0 Djgo b 4w &l
3 g ke b elee Vool azals; zoy>
P Silyr i g b lajles ads
22y3 00 sl ¥ oo g s (Sele) oy Jilie
w05 oyl Shose Gk 3l il Oso)
oolaiwl L) wi a3l o Jialer Cep laicay
YAzl g Slalw) (e y> 4ol 5

Slaws 18 o 5l (S S celoe GralesT el (sl
Or layiy jo 5 oad s LIS T o 4 O
oo Ol e YO+ 5 wiad eols S8 gy Lo
S 5o 5 celu YF e T ilases jsliies)
o i g o adlol lag)] 4 (092 o0 00ls 1,8 a0 ¥+
BUCIR S g WIPTSRI REPP PRESTINN W | RGN VIPY
baiges SopSdl colan Cae ol 5l o 08 S
2 el Geiedis o 5o gl 5 s xSl

)'l oolaw! ‘51)5 P Ql}:..o WLQ)] Qﬂ‘ 30 e
3,5 a5 pdh oad Ly plB3 S 5 pBS
Oig 9 e gl o9 5l eolinul b polaie ol (s
aby oy lalyy lesliul prizen g eailedl

Vo e = PO

5 Shl) weS wyp azelS g5y
(Vo8 o) San

o.).:Lo.JL: S )9 =).3.g ).:L>o )| oolazul )L)..a..o
% adsl Sas 59 -5

):L>o )l oalazul )‘J..O.A =)..).g ):L>.> )‘ oolazul ‘3‘)&
azalS Sas 59 /5%

[ el S 3 =y 00 pan pl5S S
).).: ):L>O )‘ oolazul ‘:‘)LY

by ool logs A Dye8 asls
wol s 4 amlS b 0 ol il
(et I ,5T)

(azale Jsbrazasy, Jsb) =4 &,08 a3ls
Sl wey0 x azalS Jsbo

" Soltani
2Agrawal



ay

wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

Sedggie aby 9,8 Jiailer 4 b Slae pn and gl g egtas Jlg; S (Sl e (ko) uibyly 4328 =Y Jeuer

3555 sla,dy azals

Job Jsb alas e ey e
azail azaiy) s $ilex $3%le> 303!
Aok ok ek ek ok ok
YYSEVIA Yv/A VY YEVIY ofeeeeY YOOF Y Jlg; sles
YAYOY V- YIY Ve IY feeenn ) VY Yf s
Ve l8 VYT VP N¥ /4 oy (d0,3) Ol yusds o
R O Y RUF NIy SOV SR L
-\ Jgus alol
RS S eslaal oS eslaul e [EEESEN SS9 Az, s
ond by 2555 s B3l eailedl slaad  agelS ol e
Vol g0’ ey Ve foeeqd”™ oy Jlss o
<\Y Ry d efeees¥f NEREES NEEEES Y¥ U
\#IF0 VY/EA VoY YIVY AIf (30)3) Sl pd oy

oh o ead ol Ojlus e eVl bae leo
Sdler doys lall o el Gren g 0g i
Sl e o ydy Sae SYeb iuli8laus § sesu sl
hises 5 725 25 oo by Siailer o
Sad a5 00,8 edslie o Gudss ol jo (VAAY
G o foras 9 (b sladlyy o g
Olpee Sl all o Soles 0 5 oS
w59y a9 ke Jloy slecad g 0l il
A el 4 Sod 5l doys i <
a5 Woges Glee (VWA LKen 5 cd o
o)l (Gailyr e 2L o Jlgy oo a3l
S Gialsr Ce iy wioged lsie Lol 005 o0
4 o g Wilioe ;0 CulS (s )0 e S Llo
Sidlez do s (gpeS plyoae o adlen e,
3 eV el e 5l antl il (oYL
N R S B IT
QOYAY (ppr) 005 o0 L@QT Sidler ey
0 g s e 3,58 YL o8 hils sle iy

bylys cov byl Sialer Cepw g oy ass
Ao, Culgd 40 g 00l yiion aore alie sl s

* Akhter

D)0 Sy g gy Sloae Tobiw S 4 ik g

a5 dged blazwl 6565 pl lg co dslllas cpl jo 33
Lo Jolee wilgigo 0955 boydy jo ojg,am Jls;
sl 45 M 2 00 (ormb Al )l &, Ll
Y ) . 7
OHen o L ol Gglaie conl Sew Loyl o Jls;
St 5 Sy g 903l Wges plgie 35 (Ve A)
Syad rals 4 e YU aed Sasb, g Lo Lyl
Oyl Glads 5l (6091 Wlgce by cnl g 0ad
ol e aes wll b a Iy e g ls Ll b yds
4 s 0ad s Jlg5 50 (Giailsr wo) iales]
oadlice g olo lad |y (g i jmalS el (gl Ll
G Cand Jlo 90 S @ bbydy gylo,ldl a5 w8
ol Siailex asys jo 1y (gl cxe B! wals
5 Lo egian g oxmb Jlg iz baylpl o ol
Ayd il Gl p e (od Zush,
S 6,aS lae ol g Lo iolidl g axalds
(OR3Y gl 5 SUD) 33,5 o0 5 g @ e
5 Cugb) Eoias Jloy kulil o aSol 4 azxg b

! Fabrizius
% Tina
? Nkang and Umoh



ay

\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

2l Sl ol Gliee allugs o ls,Lal (ioren
Oal o)ly S 5l aS eg fe p eieajes T L
oy &5 sete O3l 51 anil co ailie Lid 4y & L
ko lid Gliatsy cuB o) e A
b o Siali8l o g iSdl s a0 a8 ail oo
ok @ndy et 5 (Sl Colae e az e
selys fals 5 eyl Giailsr wo)ps aal i
OYYY 7,59, <8l
5 b sladlyy &5 oS canlie gudo (nl o
S el oy CekS el e (fgian
Lo slocedy il cutd (i 1 g 00 lo)ds (xbo
i Gl Al glo il jo al eag38l
b s 3ot Alags (55l 31 i lacaly S
S Iy 5l sbes crl )o beds xSl e (e J>
W S Oyl aaiaalis oS g S 059, &4 9
039, & 5 )k Gle)lesd 4 S Jlad (nl yo balis
5 b Oldd o b (gloldl Ll
5 Opeise) 90,5 ey slagids 0 alierd
L aS ol cdsliee Guiss opl 4o (V24T ), Ken
Oy, 5o 0555 gl )dy (5,1aSs oy 2l
eSOl onl (Jg 4Bl ey msUl cus
&S w3 o LS g5bge cnl e Ul sy &5 Lk
A G ) S Ol b gyl Lyl
Sleior Oy S 4 s, w5 Lk o0l md s
Sl 5 o815 i Jlys 51 5o oS Colas
GRIF s e (Ssdl cobe s 2l
2 5 g S ghe 0,55 ;s g ] (ygelannST
Soles 5o &5 wilior ey 651 Ol Rl Az
FWbgs Sa) 35,5 o0 Sialex e 2B s
Yo o lsiome a5 ks (6l Lol Ll 5o (1239
193w (6508 ey b o (gelanSTy s
OglieSTy (Shsb) lytme al8 L (Jg oty )5
LLLL) o5 oo Do boaid 5l 00m (imon 9 S
sean gy bulpd o s o (Ve T s

' Morrison
* McDonald
? Narayana and Wendell

120 .
, 100 > b b be be
3 80 .
5 60
E d
20
0

wls Sy g0 aw ke @y 90 ke
39y 39y 3as 39y 39y Jl Jle

Jlss sleyless

Sl aeys b 55l 5 (earan Jlg; ) S
alie By Sy JBlas ghls 45 slarsie) lul s sla,dy
o2 bbb ame oyl sl LSD Qy’)’] ool oasal

(sl ol

0035 2 b be
0.03 d 4 d
g 0.025 e
3, 0.02
0.015
0.01
0.005

(celu) G %l

wll gy 90 9,k Jlw o
Jl9j syl
Si8lez Sy b g0l g egian Jlgy ST S
alie By S JBlas gl a5 Slacygin) Slul 0e56 la,d
o2 b obogme ool ghls LSD (yge5l (ulel sl

(sl ol

o8 Wi)ls acyie 0 YL o Slae 5 e
oher o Slalu (VYYD ) Ken 4 SlaalE
Sy 9, 2BS ok lsy S e b OYAY)
Jlo; sleyds &5 ais Sl pasS azealS SLds 500
7S Sl b sl )yl 4 o il
oy lss oys 5 el e, s (sl 4 g axals

el c\.db u,,_mlj Aoy L Q‘)'-,:-O PG
S s Gl ok )l Gl
2 dley e S)led 4l (nl g adl il byl
ol oy ey mSUl cuis ol g Jske slalas
5 59y aw Jloy leas jo (Y USD) abbe daly



aF

wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

JRSPC RN [N PRSI P P N ORNRARE SO
S e Zugby oyl b gL Lalys
Ayl I8 Jlews 5 cdl> G o baydy g anils 02
e @l 1y o ol ailg e Ll ) o a5
slig @ oninjly Ol e g anled Laas> SYsb
ol Gl sl 0,90 amis jo g aul zals oyl
"Wasd A AY Tusst 5 555 JUy) Wb Sl
Sl (0F JWgetl 5 ole N99F ) S
30 s blid O > laanu] SLS 5 o gslanlS]
s 355 byl a5 ons Jshs clalié o518
0 a5 oad blid (633585 5 aljsSny Ll
Celse Gliee g ey mSUl cuis Rl e ol
Gl b 0 S L) 9 S (S sl
ey pooob; Bl ol Glsime ab
ol e 0)l08 e yd lgy o JeBe e iasTy
Aok aieg pn @leed 5 (Npd Sl Lalys
a3l 5 of 4 lapl 6 piudet (Al com g allaS
s il e g (Voo ¥ o) Son 5 " 6 ,0l5) oo
doass o Jl 5 s I slagsn wibe placeds isl
5 ssT) 35,5 oe iBsn > 5 busulyi]
J95 595 &2 9 ok sleoad o (VoA l,Sen
blac 5 o098 Jld jd (sore s Slopmsle (soran
odls Cewd 3l slo 3 milie (5,083 jo 1) 05 HUlgs
5 ) e Gl 5 ety S s
e B S5 Jlgy slajey Gl b (Ve -7 oo e
90 Jlesd yo 2l Gials azadle g azads; Jsb 5,
L oazdile 5 azads; Job 35 b )bl Jlo
Loals Lo Jg il g)ls goe wglay wals jles
(Y Jguz) cunls (g o cime Dol allus)loz (5500,
Job 2ol o ejgymn Iy &5 w5 canlie

@ azaiy; Job mals g o3 A lie 4 azadle

? Murthy

* Bernal Lugo and Leopold
> Leopold

% Sun & Leopold

7 Priestley

8 Qaderi

? Govender

1% Fessel

70 b a
2 60
% 50 c
‘i; :g e e de d de
Y 20
{ 10
20
3‘ Wl SO 5990w ke & 0 Lk
39 395 9y 39y Jw Jl
a5 b lon

Sl b 6l )lal 5 egman Jlg; I -Y S
alie df&dﬁl» 6‘)‘°J&L‘EQ9L“) t5;[):,‘| 350 sla iy
o2 b obogme ool ghls LSD (yge5l (ulel » sl

(sl ol

g bbbl lalad & ojls liee 59, 7 9 Lks
b @l bl Sl e s leeldg xSl i
Codlows b8l ard Ggmlocnslyy (IS SIS 0
SlagSsn 4 col dad jlolge cots gl das
5 eyl deoni S pad Judnd ol o 5 Lis
2 Ve Mg L) il os b JUls
sk, Glgie &5 >y 0 )bl ey Jsb
o] dg3anes  HewlaST cal ol byl
Yoo ¥ T L) 00,5 e o] el odsi crse
IS ERRVEASE
S eamae slaly) s by xS e als
ol dloloz b g)lo,ll a4 o 55, 4w B
JETL I JE VUUN R UUN| KU 3 JURLITSURIL SrLIvw g WU
Wwibos o5 Hh @b o Glgme Lo 4 Ll
g ol sl Jesl, o 3L plsiear 05 o (o
o g 03903 Jos (JeSlge Slaal 5 gy Ll o
e JW Gleopxiy (gogPangs ad BB
099 @lbgaSe) 008 o dd  gmwlannSTy
laslas ) cnl 55 5Ll sles ool lyime » ogdle
Ve sloles jo ile olS yo ol 31 Sglae gy
w33l sp) Oyl oIS 5l 4z B+
Cel aidly 33l 55 iy iUl et o] Jlis @

! Gill and Tuteja
? Bailly



0

\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

395 2zl ad, 5 5% Sialyz 4 bgrye Dlao sl (xee 6)10)ll 5 egian Jlg; Sl anlis Y Jgur

B oslatwl o5 eslaul liee S o) i o
S S . o Sas oy pesld Jsb Jsb
23 D] slead -
ol bgy £ o) £ o) LQ.JL azals O3 azails azads, Loy
_ eSSk R eSSk oilessty _ .
(PS5 B B . (p5 k) o (Gragibe)  (aggil)
(5 (33 (p 5 ko)
</++YAab +IA+-Aab Yva \Yoe #Ya YroYa Ve/va \V/fa Sals
-+ +Ytbc -/#abc #\b Vfre fred YoAAa \-ab \Yisa 39y e
-/--¥a AT #Aab \Yvde osb vofva \-/va \o/Aa 385 99
SERARTe -Isoc #b Vfre vad YYsoa /rab ‘Wb 39 4
+[++¥Ybc -I£ve o-C \oob Yve a-od olobe ve 590k
“/--YYeE -Ifoe Y¥d \AYa W \Yse Yiod Yiod 59y T
«/++YAcd -/#ved Yya \fred ffc Y#fva aab \Viva Jlos g0
+[--Yvde -/ovde £1b \orb v-e \$-fe ¢ VViob JL s

sl s LSD a995) ooleol Sl Salas gllo il alie By S Plas ljls a5 Slo Sk

Goylmy g Shgy) wws e Gl ys 1y ol ol
S b I Hlend o 5 0508 (a3l (1294
ol o iy s 79 Yk saae sla]ly; @
Jgy o e ooe YL s 4 wilg o Laulys
sebay Layls cpl 0 YU gles 1wl coias
5 o Hd 4 arls gelS e (o)l s
OYAY o) Kan 5 ollal)
Skl pley o maldl a8 ol las bl ¢yl
AR s esman Jlg; SYL sllal izes
b @)Ll o 00)S 0 008 (e
Flod ol ©508 Gl jds 0p3d by o
ol Gl L g (Ve oV oo 5 T sSilagily) analis
50 bl gels ol o8 el ey Cos
5O Sabay H3 Gya8 @Sl bl eatas Jlg) bl
5 oo Iyl ol cow il il saads slals;
S OgmsloanSTyy Gl s Y s gl
e Jlgs S a5 (Ve oV o)) San 5 sSolgil) oas
Ay ©ja8 aslh malS o g ools ol S,
sges by (VTAY) e .(008F [ > 5 SiL)
Jgy b cos casa Ld o8 asls oS
ale s o oS 1) ol o Sles g a3 313
5 009 (Galez Jemilly 5 dojd Brre [0 08

? Panobianco
* Sung and Jeng

JEOERLIN RSP T S AT PR VS R SO
2 ol g bboe azdile @ S azaty; @ Jly;
9 9») Lst.«.».b é)lé)l.:.;l -la.tl]w )b aS w‘ LSIL>
Jlgy Ll 5l iy axadle 5 azaty; Jsb dlo)lex
Ol Ol i (V J992) S92 59, & 9 Lk
A N . . .

Ohles 5 58) wilioe azatn, S 4, 4 Jly;
g5 ol 08,5 canlice 5 Gabios cpl 50 (VAAA
By azadle 5l i azdds; 4 (eghae g ol
2l selie s 8 (T o)) ohles 5 solabe
50591 Cawd 4y axdBls g axads; Job 0,90

Sglse Cymme ;3 D)a8 Sl (5 kne azalS sk
5 azmelS wdy byl sl Gl s o 5l s
(\‘Ha ‘(39)‘& 9 QM) 05"""5" oslawl U—l ;_;)J.S

gy dasl s jo a5 wl cvwlive jud Gudsd ol )0
Feier azadle 5 azaly; Job Jlo Yz 5 90 b
a9 o sy aR o9 ky ed ]S Jlsy kulys
wladlyy 5l i b)ds cal o ,d @08 ol Jlss
Ol (YL il wals jles g (estas Wl
@ bgye ol Ol S g 0g Hh D8 a3ls
b 6Ll syl o 0 g 5y w2 s
J9az) casl eogr o ko, o Jlezr Jles 4 by e

Ol o 5 oy B S (e Gl (Y

'Fu
2 Machado



a8

wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

ol g pBd ols el eaimslis o andl il
Aol jles (¥ Jgaz) abil oo valis a4 i by Lo
YY Jlade a0 33 5l eolatwl ol cp i sllo
eymae Jloy slasles o )3 g )0 o a8 e
595 99 sles yo pBS Sleslanal lie on i 5
& sl 0 5 Ol Oliee S g 0b ol ls;
L s b ol ot o i ol i s,
30 pld sleslannl ol (g ko Ll loy o iol58l
Sl g 40 LelS Gal (Y Jeoz) cél rels
B3 5l eslinal LS 5 pliee o Jlis 4y 5 azalS
dloy 5l e wad egras gy slajles o 5
@bl 3 33 leslanal (e b alin g (xnb
Og lime oy YL aals Jles o & sB3 5l eolaul
Gl o0 awlS Lol S 5 g5 o ial8l b g
B3l eslatsl o5 caab (gylo,lal Ll ye g
S ol sy w9 e Jloy lilpd 4 e
LS Ol Gupis AT 8 canlin clls
st 5o Egas gy slojled jo S 5l eslinl
o (Y J592) cl osal caws 4 lg 59, 99
D2 i 5 Sl ez 5 90 o)loylal Ll 1 ole
LB g Ol asle 55 )0 ead by pBS S
Iy Hlade o i sals jles jo 4 pB3 5l eolatul
Jdlss lesless jo s sy Ol (Rl Ls il
S el oals wlllS Sl Gl 5l esias
55 sl gy slajles 1o 5 50 ead Ly pl3d
75 ol Ol Jg 03 53, @ ssae Jlgs Ll
(¥ Jga2) og segman Jlys slojlos nl |l
L oS Woged ol OYAY) LKen 5 Jobe
WS azalS Sas g 5l Jlgy oad
4 Wl oe azalS SS9 Gl el 090 o
Jos @bl Gl L ey plBS b el Jds
Oea 5 glhlo) wal Jlg; Sl e oad by B3
5 b Sae SYsb (g oLl a1 L(VYAY
B3 Gl Rl (egian Jlg; Lulpd izees
OhSes 5 L) wibie b ojgon sk 5
eyl o pld e a5 ails by oyl (VY
ol ba,ds 4 Cand Wal 0,033 Jlo SG Sae s a5

! Jonathan

©ya8 (s wdl anils $omb CwiS H)h 4z e
Sl Sialer deys ami o 5 adltals ol
5 e e OYYY g g 05T il oo 208 55
Jlgy a5 (ceasS sla,dy woged Hlo (VWWAQ) [ Ken
5 Si¥ler doys Simb 4l ogd Jds 4 wilaidly
AV s ol iog: i s a 5y 508 sl
Jds ) Jlysy pae lalyd po yd 0508 a3l (09
Gl 5o asged plgie by wiSgail g p1BS 3 SYL
Soys sl Db el 45 eud soalie 3.dss
JIPSV RS RRVEII S T R VIRUOVE JC P VIRV W UG
b Geiow cnl jo 8l el Jlgs 59y & 9 Jkx
aS 050 5 oaslie 0uls (6,503l Blaw pluw 4 azg
Ay 0355 jd D)8 als s a0 IS S hels
bl Jds azals oolanul sl p53 (ul (bigy pos
g Slis oyl Ltals

S 0y U b Jlgy slajles 5o
95 &L & Ces Jlo ez )Ll s azalS
SS9 Olee Gt Sl i 28l L
Jol walss jlas ;o 05 oo PY (liee 4 azalS
4 J1s5 39> @ slesd @ bgye Ol Olies reS 5 08
Jless o azalS Sis (g9 g p S e V) e
b oalie Loyis o sy o5 ke ¥V Jls5 5, e
Olse 9 003 Loyl (0,5 e ¥0) Al )lozr (5l
Ermae Jlgy jay Sa e 5 s blaul 455
b ulyl o gle)lil Jle SO L alie wilg e
2l Balate Wl o o] panslSe a5 s> o ol
(¥ Jgoz)

&l 5l o oniledl ad 59 Oliee (2 yeS
egras Jlgy Rl L g del Cas 4y sals jles 5o
Jlss slayless 5o ol 03938l ouiledly sload (335
Sldie 4 ool slaad 059 Glime (0 S (Eghan
S ab Jol> 59, 99 Jlgy slesd )3 p S e VTV
S Lo (nl )3 )0 P18 i plg easasplis
Gkl slojles o adl oo Jlg; slojlesd plo
Sz sless 5o ouileddl ad (135 (e 2t el
Gkl ey Sae Ll bl Jols lg; s
saalive egian Jlg) Db lBl L izen 5 )0
s bad eaileddl Sis (s ol a5 WS



ay

\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

Ol 039,m 9 )k Jls) 4 S 5 035 FuS W
aazsle o YL pS sl eslal oIS

e sl 5510l lylyls o aSol @y 4z L
Ol ol (2gran Jlgy S 5l eSS Cugb,
o] S8 s o 3 453, Yl Ly 45355
S (Voo A T s s K oad glass cl>
wsls aiS gy byl @S ol lsy ol s
Eoman s b Jlgy 4y Connd boydy cpl 4 ol
b b oy ool o 55 s IS el
slmpl adg e ssias 5 bl
ol 45 (1838 lignSe) iy oo 2alS St iem
9009 el (srmb 4 Cud (egiae Jlg; yo Rals
odls Lrals 1y ,d plad Lo ol ol el e
Lyls 0 (YoO) oLen 5 bl oanae o .ol
1S B T VWS -1 YLt | Y- on — | Py
U”l 9 ol )J.) xl?-é U‘)"A UA&L{ [ESY] CJ)J.MU
b byl o gyl Ll Hley e ialdl b rals
50 opl el ails 1ol58l 58 eals JpuS Sugb, g
YU ablsay ogiae Jlgy bulys o a5 el J
» okl Sliess bae o Zusb; g Lo o
OULL) W0 ,8 oy (o 0 oobejion 4y plBd
ol 455 (pl Glgi oo Cidas o (YoIY ), 4
@bl Orizen 5 oad Ly pBY ple o sse
Sl g eaan Jlgy b plBS ol 5l eolatl
2 Jl5 el ALl 4 axgi b og oal o5 (b
Eoan Jlgy s slbcas Ho cwl glite lag]
A ; L. N
OLSes 5 55 D)5 sl sy 8 skelie
A ol (Yo o8 ol a5 Ogil) slo g (V- o F

9 B (Fgkan g b Jlgy ol 4wy L
».\J}wb.o )JL’>»> )‘ oolazul L)‘).vo 9 6)1)15 MU [Evew
@b 9 Ol Eoman gy 59y 90 sles 0 (s
);\). 03 L:j.a )JL’>~> J-u.oS o g ).:L'>.> )‘ oolawl

? Buitink and Leprince
* Torres
’ Rao

Olidl as wo 8 casline Gaod opl 0 e ides
Obey Dae Bl Gizes 5 (egiae lg; ud
)J.: 0l L‘:‘}) ).iL>o u‘;uo UA&L; W) Lb).).: Lg)‘o)Lu‘
g 233 5l eolaiwl oL T Jlss 4 4 suls 0950
oialS byl s cpl Codeads by B S s
258 T 9 )k sboad joead m s gy 28l
5 pl3 jleolatwl SIS g e aalS Sis 5
b Gl Gl i Hd eals Ly pBS S
lr o @Uls on Jl ez 5 90 e 4 byl
Stz i 4 gl a5 pld 5l eslisl 5 Jas
O S O S e N I K - C SEIN
03 Lib)d.: J‘ﬁ) EYR A [EPPw) WLAL) Lg)L))L?.S‘ 9 O)‘O
& wadee las ol s (Voo oo Sem o | oylezy )
3 s oot Wl & st b o g Jlss bl o
3 S N R T W R Ry
TR 9ok B ol Ooe Gl b oS wiboe (ol
Lo i ()Ll 1 iy j8e 5o sy oles 59,
Lod oy g yeed gy Lol ol jo 0 Jlu [l o &
Trsl s JLyle) ead )k sleaigul S ads
Jlsy slayds yo (Gialsr plej yo amis jo 5 (V0¥
O oA )0 GeS (2l gl e Al
Sl b Lkl s (Js S e 1B
GrS @l azgail bylyl (pl jo 5 09 S Jls;
ol Salez ey yo g eaddias h plS
YO JPPI PL I S -E B LESIRY
abaulsds Jlgs balyd )0 azadle Sis (59 hals
Aoy oo AT 4 AT Sl 009 S Sz ool wJg
Jdo bulis pl o Sz oole a4 plad Lo sac
OYAY e o Sllals) aib o 2olS ol Lol
G e ey @ 9 Lk oy &5 S0 Sl @
9 (\VQY ‘Ql)&.o.b 9 Lg\)]a)) AW Lib)d.: M}:L\A
2 @l i (g pliee OF JUs 4 a8 end 4,
Ol b gy Dles yo (Jy a4l el 58 eyl

! Krishnan
% Marshal and Lewis



aA

wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

250 el 55 3L 5 (5590k] sla STy b
Sl 50 2,8 18 eolil 5550 2l3E e lsiees
Slprille Jh xSl 50 b Jlss sy 90
9 0398 me (nl p g 4B (e S oo
2SS Grmen 5 2L 9 Ol Rl e
oley e il (B 5lws S 50 50 ek by
45 ol Wy, b Sl gy aw I i 4 s
ol 50 o 4y BB Ulgj 5y @ sles 0 ol Glie
GRIPl e sads bl sl Ll
5 (VA9 (bgosl) Wo,8 oo dod (gmmlaenSTy
o ol Glapasly alidl ol s ol e
33kl 5 5590kl slo STy 4 pgwse i Jlg; 5
S (V90 (Wgygtd g L) aiil oo eyl ol Cow
3 50 50 a3 sleolanul e ol meS bYs
35 Goy a9 ,kd) Sde Borae Jly) slacad
33,5 o0 Sy bt laazalS oy 4 e
RO N ATARACE LI PP SETH (1)
Ole b o) by e Al L
Oee g 4Bl talS )0 )0 Serge slanid 5 (g
2 50 09750 plES g gladad cuaS talS o
Lylys o e (YooY o) Kan g Jlgaiw) 005 oo
Soad (ol sds o 4t Jlgy b )L
odlopbny lyiedr (Sl (b a5l (Jolme
2 g a8 S 158 ooliiul 3)50 iz AT Sz 4
Whbes 5 (Bby) wiS (oo (el 1) (i 4yl
Gl L plBan b (oo Lol Lyl s o (Y- VY
el ol rexd (Jolxe slaad Ggjue
loaid (ol Vb (s iiSly 4 4z b g axdl il
5 Goplel lagiisly Sl cuw booemisy b
5 (V290 gyt o o) o gl s ol o o Dl
Gl s g o0l Gl 1) 5 Jlgy Sl el (e
GBS S 5 5l solind LU 5 e
Dedse srmb (gylo,ldl lyl il cod )dy eadicdae
IS i s 0 Lo 5 5590kl (sla 2Ty @l 5o
5 bl cload b oyl cols 2STs L by,
lord Ol abaulgas 1) 53 Jlg 5 oo aasall

* Takayanagi and Harrington

sy Lulpd o adboe i sald 4 Cud
oy Ml o Vb (oo Casbo) g Les oal ]S
2ol ores g 0nd 0 0 (SIabe slacl
5 Qb)) oS e S lajds (Sjedpid oS
colled @ aily i b5 olsy (VY o) San
Slge @i cam &5 o3y Sidsiae sl
azalS Lwgi lap] Grae Culgs )0 5 )0 (slopsd
Ceol Sloj oyl (Sialez g sl e Oloj 90
by daSelail pas i 9 (s5losls 42 £9,8 y3 &S
Sidlsz lp pi¥ Glamyl pad Jb eizes
5 oky Jlssla (Vo) s gl wS e
2B oba Ol &5 595 70 9 kx Jly) sloles
5 peeibly o ok Jlgy Ll 5l S
DS Sidgyae slmpl Glejl rizes
@b Ol 2l Sl 039y (ornb (5)l0 L5l Ll 10
b Cugby 9 Oyl azyo e Sl s 4 5 pBS
GRS e Zalid 50 a5 oo Ll al 9,5
) S50 Ol (Siw S Sy 4 azalS s,
OFAR o5t 5 o

5 RS leslanal Sl s Glie g i
S ax Wlgior (Boan o) ey 99 Hled
S g o 45 5L Sl slacdled iy
Aok g als p g oad Sidg e slae]
8l ,0 b pro i s pmnsilSe (g3lw Jlad 5 aily coie
5 TJshule) el sl bl base 5l Cusb,
LWl byl (oals Jlgs Ll pf 0 (Ve oV ool o
lop sl pad Jlb wig; a5 ool GluisSa Lyl
ool oS 133 by Rl sl Sdg e

S azmib bl OYAY) oLKes o lale
OB eizmen 5 )d B gl eslil jlade alS
B O O i I
oo Stdgyaen slam sl ple 5 ol (9092
s 5 TogkialS il b el
Shaets Jloy adsl Jol e (b a5 w350 (b (V21 )

L®u| L_';“)U)L“"’ » OB)LC 9 oé‘bt) );\.3 LSLQL)"“'"BJ" o

' Rice and Dyer
2 Sandoval
3 Castellion



a4

\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

Olee w8l falS S 59, & 5 Lk Soias
Sl Gl o il Lo (S aST colas
dg> r:b.:“sl La> o lalae @"L}l};‘ o 4 b
AL gleaads o s ol Gl Jg 2l i3l
SES 0js o b Jlg) Sl e eeras Iy
Jbo Dz 5 90 b Iy Ly o 5 azelS
SreS S8l e w5 kr Wl sla]lyy 4 Cod
2 S OsenlaenSTn £585 99,00 Jloixl Lcetls
Ll o basd dsiaee 5 soias o)Ll Llo
5 olel sl iiSly g8y o b ()loLl
Sleslarwl LB 5 olime ol Jlos 4 4 e o,
Gl g 28l mals jd oad Ly plBd S g pl5S
9 ok Wl sladly; 5l e amb Jlg; 5o palS
aw onl Ole i o 0l by 0g 5y &R
ol dods Olgics a5 ols 25 g3 555 39 slend ;o adlge
Ol b s ey STy Sy Gl )
slopl fin pad JWb zes 5 Llyd
S godle ey Gom e 50 9 Sy e

Ol S i Ay S

s Sod)b el g by oSl o
1031 e iSeal, s o 51 S (Sl
J‘ﬁ) LQLQ)J.: ).:L>Q J\)J..q GI)LF u.h-“ls o g ol
OSes 5 gelisls) wighioe Giallsr b 4y
ROE
Slyme (1990) 5ok usS Lo 5 35, 4245 &
Sy poooby Bl b Gyl by S
Sl s 5 aaldS S5 Jlg; 5o S slaiasTy
Ol 5 (5,005 eads lajls 5 ST @ Loyl (s pdyd50
It 5 I sleos gsp Gl cum a5 (VY
5 gsS) ead Ly BLbI 4 basulsial o o
Slp oyws jo mlie ol Jlis a5 (Y4 A )], Ke
@D 5 Ol Silez lej ,0 9 4B Gl i
L oA lﬂy );L>o )WS Opeored o ).:L>o )| oolaw!
ss Ll o ol mals suds oyl bl sla,dy
P05 Dlhesd Goy w5 Jk) Rl sian
Ngbee o @ ey Ol Ll e
oy bbmass pl o uzmen (1499 wligaS)
PR 4}‘9& CenS b )..\.: (oo 6me&o ;ALC‘
5 23 005 b Caz 3V Slages b3k Uy
Sz g Sy ansl 1) ke el of Jls «
alie @ )sa o 1) 555 LUy blas 5 (193F
g (Yoo e g J33) ools cewd 3l (glojusd
ol e |y e ey jo B e el e
gy 3,08 o] Jlos a4 g el ools zalS Lal
OhRes 5 gSlagil) cwl adl, rals  Jjaile>
KNV

S g hoy0 S8l 90 58 (eglan g (oamb
ool jo cdl pl g ool 0950 ol Siaile>
Jdsb g ek Iy 5l i (seran Jly; YL
N Ak Pl Guizes g azalle 5 azaly,
g 485 )13 (eyan 5 b ladly; 5l b oS
Jlgy & Comd (xmle Jlg; jled jo 9 sl als

' Rosseto and Marcos-Filho



wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

&bw
2islesl caS o Koo Slas Sy g sody S oole b paiS 40,5 s yleasly LLS I AYYY g 9.8 ol
amao §olyaile o Riils Gulilb) o))l Sbls Mol 5 el 0 505 aicd 4l L ailxlS 4

bl jlsal ol 5 ol bulyd )0 IS o8 ity o Sloe 5 )il ( G5ailsz 52 )3 Jlgs 51 gy VYAV Gt
Aziao YOA lgal b mlie g (5,5LaS oy wod )l ol IS

Gl 5 JolS sslel bl o 0955 (o8 90 0 Slae Izl 5 0 Slas 5 50,5 5w 2 5de Jlg5 3B NYVY o 25,
oo VWP L)l o ap ol Lol o) sl IS 4l Ll o gase

PSSP0 S 9 &iu.od‘}-) },I )y AvAay Y so‘}'})};‘ 9 -y ‘M P > 4\.’>|9.’> “f GOFeRR e (6O y0)
AYEVVE SO LS (5ol 33s5T (5015 Slinion 4,25 S5 S ol 55l

Slpg sede ezl 55,0l 0 Gimgh g isgel lp eole 3,8 slaadly NYAR g Zloe 5 illales

Sedg igyd dby g bydy (i) S p jd0 Jlgy STAYAY L8 g0 5 ST 5 .o o o8 w0 I ol glal
EY-YE :(ONO (rmb mlin 5 (55,5L0S pole aloxs oS azals

05 5y9laS 0aSlidls o)l swlis I8 Asbbl pasS ails o Slas 5 god (50,5 e e a8 SEAYYY F o ladls
oo VYV Lol G g i oBiils

9 ‘n.).}.f d.?:.bl.f OO e )..Xg Q)J.é ).:‘ AYYO P sﬁd.ﬁ.a 9 3 ‘695' o.)‘}.o.ﬁ.>) “p suL::JLo S “:‘Axb’ WL&
FA-OF (VI (o lin 5 (55,9l pole dloms paiS ails o Slae

azalS b g Siailem  (0ad aypd (65m) s oy Sl oy YA g Dol 5 e 00ly B d (B i e
DAYV (VY ely; HlalS (o5g)g b cipgh (sole dnlibad olBislel Lul,s jo pass o)

Slao LS:>)'~' » éw oS g 03 o] J‘j) ).ul.‘ Avay ‘ULWL& 9-p ‘Ls)l..a:dl “p ‘é..\..o “p ‘)%1&5; “z (SRGe
TIYAYYUY ol yde 6 )5ld 5 pole i (2Stolojl Ll 50 paiS Su5alsd 00 5 So5elss b

Agrawal, R. 2003. Seed technology. Publication. Co. PVT. LTD. New Delhi. India. 64: 229-236.

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(1): 44-48.

Bailly, C. 2004. Active oxygen species and antioxidants in seed biology. Seed Science Research,
14(2): 93-107.

Bernal Lugo, 1., and Leopold, A.C. 1992. Changes in soluble carbohydrates during seed storage.
Plant Physiology, 98(3): 1207-1210.

Buitink, J., and Leprince, O. 2008. Intracellular glasses and seed survival in the dry state. Comptes
Rendus Biologies, 331(10): 788-795.

Castellion, M., Matiacevich, S., Buera, P., and Maldonado, S. 2010. Protein deterioration and
longevity of quinoa seeds during long-term storage. Food Chemistry, 121(4): 952-958.

Demir, 1., and Mavi, K. 2008. Controlled deterioration and accelerated aging tests to estimate the
relative storage potential of cucurbit seed lots. Hort Science, 43(5): 1544-1548

Fabrizus, E., Tekrony, D.M., Egli, D.B., and Rucker, M. 1999. Evaluation of a viability model for
predicting soybean seed germination during warehouse storage. Crop Science, 39(1): 194-201.



Ve

\WR0 /g o ylods [ pguw Jlw [ ol ] ydu sl gy alxo

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. Pesquisa
Agropecuaria Brasileira, 41(10): 1551-1559.

Fu, JR., Lu, X.H., Chen, RZ., Zhang, B.Z., Liu, Z.S., Ki, Z.S., and Cai, C.Y. 1988.
Osmoconditioning of peanut (Arachis hypogaea L.) seeds with PEG to improve vigor and some
biochemical activities. Seed Science and Technology, 16(1): 197-212.

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(12): 909-930.

Govender, V., Aveling, T.A.S., and Kritzinger, Q. 2008. The effect of traditional storage methods
on germination and vigour of maize (Zea mays L.) from northern KwaZulu-Natal and southern
Mozambique. Southern African Journal of Botany, 74(2): 190-196.

Hampton, J.C., and Tekrony, D.M. 1995. Hand book of vigor test and method (3" ed.).
International Seed Testing Association (ISTA), Zurich, Switzerland, 117p.

International Seed Testing Association. 1985. International rules for seed testing annexes 1985.
Seed Science and Technology, 13: 356-513.

Jonathan MLE., Barbara C.F., Silva, R.S., Joao, A.A., Granja-Maria, C.J.L., Alves, M., and
Pompelli, F. 2013. Germination responses of (Jatropha curcas L.) seeds to storage and aging.
Industrial Crops and Products, 44: 684—690.

Kalpana, R., and Madhava-Rao, K.V. 1996. Lipid changes during accelerated ageing of seeds of
pigeonpea (Cajanus cajan (L.) Millsp.) cultivars. Seed Science and Technology, 24(3): 475-
483.

Krishnan, P., Nagarajan, S., Dadlani, M., and Moharir, A.V. 2003. Characterization of wheat
(Triticum aestivum) and soybean (Glycine max) seeds under accelerated ageing conditions by
proton nuclear magnetic spectroscopy. Seed Science and Technology, 31(3): 541-550.

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.

Leopold, A.C., Sun, W.Q., and Bernard-Lugo, I. 1994. The glassy state in seed: analysis and
function. Seed Science Research, 4(3): 267-274.

Machado, N.N.B., Custodio, C.C., and Takaki, M. 2001. Evaluation of naturally and artificially
aged seeds of (Phaseolus vulgaris L.). Seed Science and Technology, 29(1): 137-149.

Marshal, A.H., and Lewis, D.N. 2004. Influence of seed storage conditions on seedling emergence,
seedling growth and dry matter production of temperate forage grasses. Seed Science and
Technology, 32(2): 493-501.

McDonald, M.B. 1999. Seed deterioation: Physiology, repair and assessment. Seed Science and
Technology, 27(1): 177-237.

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(2): 157-163.

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 Exprimental Botany, 54(384):
1057-1067.

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, 51(348): 1221-1228.



wdZBLS by 534lg @ b (55105l g (Loiuan Jlg) HT Ao 1]y on g (ylards

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(1): 93-99.

Panobianco, M., Vieira, R.D., and Perecin, D. 2007. Electrical conductivity as an indicator of pea
seed aging of stored at different temperatures. Scientia Agricola, 64(2): 119-124.

Priestley, D.A. 1986. Seed aging. Cornell University Press, Ithava, New York. 153p.

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(1): 263-278.

Rao, R.G.S., Singh, P.M., and Rai, M. 2006. Storability of onion seeds and effects of packaging
and storage conditions on viability and vigour. Scientia Horticulturae, 110(1): 1-6.

Rebetzke, G.S., and Richards, R.A. 1999. Genetic improvement of early vigour in wheat.
Australian Journal of Agricultural Research, 50: 291-301.

Rice, K.J., and Dyer, A.R. 2001. Seed aging, delayed germination and reduced competitive ability
in Bromus tectorum. Plant Ecology, 155(2): 237-243.

Rosseto, C.A.V., and Marcos-Filho, J. 1995. Comparac,ao entre os metodos de envelhecimento
acelerado e de deteriorac,ao controlada para avaliac,ao da qualidade fisiolégica de sementes de
soja. Sciencia Agriculture, 52(1): 123-131.

Sandoval, M., Okuhama, N.N., Clark, M., Angeles, F.M., Lao, J., Bustamante, S., and Miller, M.J.
2002. Sangre de grado Croton palanostigma induces apoptosis in human gastrointestinal cancer
cells. Journal of Ethnopharmacology, 80(2): 121-129.

Singh, K.B., and Saxena, M.C. 1999. The tropical agriculturalist: chickpeas. London and
Basingstoke: Macmillan Education Ltd. 134p.

Soltani, A., Gholipoor, M., and Zeinali, A. 2006. Seed reserve utilization and seedling growth of
wheat as affected by drought and salinity. Environmental and Experimental Botany, 55(1): 195—
200.

Sun, W.Q., and Leopold, A.C. 1994. Glassy state and seed storage stability: A viability equation
analysis. Annals of Botany, 7(6): 601-604.

Sun, W.Q., and Leopold, A.C. 1995. The Maillard reaction and oxidative stress during aging of
soybean seeds. Physiologia Plantarum, 94(1): 94-104.

Sung, J.M., and Jeng, T.L. 1994. Lipid peroxidation and peroxide-scavenging enzymes associated
with accelerated ageing of peanut seed. Physiologia Plantarum, 91(1): 51-55.

Takayanagi, K., and Harrington, J.F. 1971. Enhancement of germination rate of aged seeds by
ethylene. Plant Physiology, 47(4): 521-524.

Tekrony, D.M. 2003. Review: precision is an essential component of seed vigour testing. Seed
Science and Technology, 31(2): 435-447.

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(1): 33-40.

Torres, R.M., Vieira, R.D., and Panobianco, M. 2004. Accelerated aging and seedling field
emergence in soybean. Scientia Agricola, 61(5): 476-480.



103
Iranian Journal of Seed Research, Vol: 3(2), 2017

Effect of Accelerated Ageing and Natural Storage on Germination,
Seedling Growth and Reserves Depletion of Chickpea (Cicer arietinum
L.) Seeds

Mehdi Shaban ", Farshid Ghaderifar >, Hamidreza Sadeghipour *, Ahad Yamchi *

" PhD Student in Seed Science and Technology, Gorgan University of Agricultural Science and
Natural Resources, Gorgan, Iran
? Associate Professor of Agronomy Department, Gorgan University of Agricultural Science and
Natural Resources, Gogan, Iran,
7 Associate Professor of Biology Department, University of Golestan, Golestan, Iran
* Assistant Professor of Plant Breeding and Biotechnology Department, Gorgan University of
Agricultural Science and Natural Resources, Gorgan, Iran
*Corresponding author, E-mail address: Shaaban.mehdi @ gua.ac.ir

(Received: 06.10.2015 ; Accepted: 02.07.2016)

Abstract

This study was conducted to evaluate the effects of accelerated ageing and natural storage on
seed germination and seedling heterotrophic growth of chickpea in Gorgan University of
Agricultural Sciences and Natural Resources in 2014. The experiment was carried out, adopting a
completely randomized design with four replications. Treatments were 8 ageing levels (i.e., 2
years, and 4 years natural storage; 1, 2, 3, 4, 5 days of accelerated ageing and a control). The results
showed that the effect of ageing treatment on all the traits was significant. Reduction of
germination percentage, germination rate, root and shoot length seed vigor index and seedling dry
weight of 4 and 5 accelerated ageing days was higher than 2 and 4 natural storage years. Electrical
conductivity of seed lots increased by an increase in accelerated ageing to 4 and 5 days, which was
higher than 2 and 4 natural storage years. This is due to incapability of a membrane to keep its
permeability, which is the result of higher sensitivity of seeds to accelerated ageing. Reduction of
the rate and efficiency of reserves used and also dynamic reserves in natural storage was lower than
4 and 5 accelerated ageing days. However, maximum rate and efficiency of reserves used and also
dynamic reserves were obtained at 2 accelerated ageing days. This could be due to increase in
repair reaction rates under these conditions and activation of hydrolytic enzymes in seeds. Finally,
the results of the present study revealed that damages to chickpea seed at 4 and 5 accelerated
ageing days are more than 2 and 4 natural storage years, which leads to the reduction of
germination percentage and rate.
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