[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

I35 5y ol o (St 9 it 23] 1 (b ) olghe s o JyiS (Sogu 58 (yg03]
as 30 4o (Brassica napus L.)

6559LS 0SLild (et cwgd 3 olKitils ¢ Leils g (655 (gemiils
ab_yanegh@mail.um.ac.ir : Jstuwe sdim g g 2SI cony”

QG TEE T SRR CIR L LY T0% 71 RN IRNIE)

oS

S o505l (Bymo 4 ymie W)l Cnnd (b Juw 4z 50 9 ol Ay &5 alaydy olebd @ LS
Sl 0y (Fogu 3 (1903 Ulg gy 308 Silo)T ol el 1 Bus el a4y any iliie
SIS 53 4903 18 jgliio ol (512 2092 ae 30 )0 135 500 (Sloesgs (ol juw (i 9y ae (2L
ant o9y o0 oS WWAA-AR ey Jlw 35 45 (6906 3 o bl 5 gl bl Cilizo 5,9l 14
e a0y s plail W ydy (59 1 oSS (Soguiyd g03l l am g Jud (Fiailex sl tulejl 5 s
3o g o8 (aliulojT gl oo (Ko .o (b5, Sl 31 535 To caey30 50 Hdu 0095 HB (yudd
9 Jloy 4zl (L Fiailsr (Siunod 45 310 (LIS 48 )50 30 (b s b 0 ] 5SS (T gu 58 (39051
Sarod calpo b oo 4 acyi0 50 (b e b oad 508 (Sogu b 5l S (Fiailex loy bwgie
9 Y (Kiurod o J 508 (Sogud 5l an (ALl qubs (Jg 0gu 50 o /+FY g o/YF /oY
ol buwgio 9 Jloy amals (ol Jialex o5 gyabay wiillo as)io j0 b e b sl e
29 32 (§lBo3g (b s iy 41 300 +/FA 5 418 IOV b b i 42 5 slboog S5jalsx
QLS cae )30 50 o o b ol Sy (Fogus b 5l an (BT S G (Swnod Nidg1 42 )50
Ably S 51 T3S 5 s s (551 (12 mwlin (g y Wil o0 y905] (! 45 B o0

298 e o0 ylilinsl (il gy diy 903 T cJguazmo il 1 gunlS (5Ll

Gl odiw, YY) Jlo jo o5 YO v+ dg0> gz doddo

STy 1y ol Glen a8 sgi e el ol lales

J31o 50 5585 5Lisjee (e, 5l ao o Ve sgu
o 3 @Yh e anie boady g 0edoe odgs

a5, Ghlia 5 oy 58 Gl
6V fSan 5T o ar1y5) 35 225

SoyghiS ¥game jLaal o )0 gwlel 18

o Hds 4z Sl oo aSlin o5 Cewl (g0l Sow

auie S 5l oS s mt b5 Jg ol Lol ooles

3 olielas eolaiwl ooy s o JSis |, cunS

plo 0 I8 Gbw eSS Ly o sk

? Khajeh-Hosseini

Brassica napus 115 (Y- ¥ ‘\5315) gl oo gwb
5 P b S & cal GYsame ale> I (L)
ool Cenl ilizes glsmec] Lulys b ol 6,5k
Sz el Al Glgiear 5 ooged iy | Jyame
Je.]g_.,-" Jleds 4 55a8 Lo jse (SThe (€9, u~°L’
Gls adg S Jaie @S gsbar (\WA+ (g,sile)
@ VeV Jlo jo o5 VPOr dga> I jeaS 0 IS

" FAO (Food and Agriculture Organization)


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

AF

Pl 5AS 3 s (St et 9 4t (5] 1 (Ph9) Ol & oAl S (Sgm B (9ejl i SammazleS g @il

b5 b ol ax e anle @it ae
l2)d b o SB llpd 5 (Sl slais
(VoA olo g ad) 05,35 oo il

YL Sl byd Glise sleosy glas
I om Sl 0 by o e 3 Rl
Sl K A eody an 4 (gilwosd
e Ol b slaesg (VYL 5550
053] b Aden 4S5 Wil acyie o had b
(Sobe g o) Widwnd anseid BB o, lusliul Siaile>
29 omb e &5 slayd bl & ks (V- A
e 4 e Wl (s Al jew Ao
A e slagsel ol ead Ll an lagses]
ok sleesy ad s Jonily aiilgi oo (950
058 09a3T (Ve oA issle 5 pnd) A s
solots o5 sl )3y &ty lapygasl 51 (Ko Tonsn S
O S Jemily i sshiieas ieelaibse
o) lresly alaz 5l ilie GlalS )0 0 sleesgs
(Vo8 oK o TS Ll Jals (Y- -0 o) S
g ) fogle 5 (Voo f ol an g o) @8
ol pbel sl ool sas osliiul (Ve Y L Jalbel
Oloy Do g oals Gl Hdy (Sush (s (505
l,ds b wigd oo 5,0 FOC slos o sasiv
s canl e az ST (Y1) i) Wgd 00gu 3
050 3 O3 e bl Gialsr e
Clime e el Ll sl anils Siaes
odB S (F3gm b 3l (Sl @l (Knon
@S ygbar «aad SVL s dsy5e 0 ad e b
5 Webioo e pFa &S glbedy (m oyl
@ra L Wl hed 00 e &S aleodss
(Ve 0 e mgeilo g Joby) O3S (oo (atuie

S35t 03e3l bl (o) adlllas ol 5l Bua
OM e (St 9 ot Ay b))l sl ead ]S
g2 ae 50 50 LIS 5 slaosgs

1% Demir and Mavi

" Tekrony

12 Controlled Deterioration
13 Basak

!4 Bennett

15 Steiner and Stahl

Saly 4o & gyke )kl g 055 alex l Leoslys
& fse Sl o 028V (Gl 5 slus) 35
2Ol ol o Shee Jonily pails;  Sla>
slaanlp Jols Jpame 38ge il il
Wibe Yo e b el ol e 5 Sl
XN T opmy gaa)l8)

2 Jyame oS5 (e anlp )l
&l g (g dlgs 5l yi5e oolaul ¢ 5,0 Gle O lus
amid )0 9 WS (o0 et |y Jgame sl S575e o
ANSSINIRE PP FREOI K PN
S casl ol olipsteS ST Lol SIS (Y- f
S 5l e & Sy slaosgs 5l (i (Soge
OSes dgdss Jpaze il palS g 4 ol
SUs BT sgii Lasine Ly caiS 5l S b ool
Sl el e b CoelS L slaydy (V07
oRlFl 1, Slpie s ol s g 0sh o &g
YooV TS sms e

S8 Sypods b )eaSs ST 0 a5 ole )iy ples
L Silsr ) whw Jlas ol wish e a1 8
sl ansls oBaslejl Ho o lslinl Siaile el 5o
Sl osal 5l Saa (VAN L ussle 5 sk
Sl S sloosg (S5l Jemily (b)) o) laitenl
9 oh il slrosgs CuheS anslie (sl Wiy e a5
Sl 0sd oolitul lap] cadS 55, emen
Lyls 31 olatanl Siale> el s (Y1)
S Wlgige Bl a0 ae)e
O basl anils acyie jo ol e b ogylo ge
5 S e Sl )0 adeen asyie Luld (-
aipan Wlgoed 33 bl Siailsr e
s slresg jlEtul g ad e Uy esiaslas
s YooV Lles 5 ol ol wsb

! Desai

? Vigour

* Carmody and Herbert

* Hadas

> Agarwal

S Erker

" Powell and Matthews

! ISTA (International Seed Testing Association)
? Zaman-Khan


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

AY

WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

(il S gl Geilaws JBl o adde Ve as
039 0oksd )de (ol Sl am ol ool 18
Voakl) 5l od sugb, Glgme anle gl ainds
(oY il o osliu

MC = (my-m3/my-m;) x100 ¥ akal,

O3 Ma (B has s ois Mol e oS
2 Sl Gl S iy M3 g ,d b lagias %
Lol 40,5 Sl as

Sinlesl ! j8 sadesliiul (gl5ST Hdu eng5 VA
Casb) 50 g Ghled (s, 0058 o 5l 0 Ve slass
@ 9% Casb) Gl 6ln ek (n (atie 4
I8 sk e Blo I Sy (g, 1 bbaigas o ys 18
50 la,dy Jlas jge 59 oS Ll Ol B wsad eols
¥ oakul, loslenul b (aoy0 VP (cush; slgime
% dwlowe

W,=[100-A/100-B] xW;, ¥ ala,

Cughy slgime B jdy adgl gy A T o a8
o)l 2l 0oy Wa g bayde adsl 55 Wi lass 5
el

baiges Hlais)ge Casb, woys 4 G, sl
VFoa oy Cugh) oS Sloj el (59 55 ek
5 2555 5 pmiaegl] SoESl J51S i, a0
o ¥ sles o Jlasy 50 (s 5 0 a0
Gl @y U ad anslds i Job 5o ol 5 il
Sl U1 1 jdy s | s a4y 590 (e Zugbo,
2 S ol plex 30 50 cele FA Soe a4 pgaineyl]
L o 50l 00l LoyS o 5 b azyo FO sleo
S35z 0503 G WS 0 ()l ST 5l esli
A pladl oad o553 slo s 3

09, 9 Olgo

lojed 50 5)sliS 03j5i 5l alides J0 0355 03540
aS sl caws @y Jlods 5 590, Glol,m bl Al
Jouz>) wisgy el CutS AWWAAIYAR elys Jlo o
Ol ek sl slresgi 535 1 (Silsz el ()
2 G 8 el (Mallins ezl o lailil
plil dgi (quagdyd olStils Hdy Dlaios oSyl
ol Sl b B o ialeT (Yo V) sl ot
VO LIS ez il ol ;28 TP M9y L9
SreBle 8 s JBIS 50 60 0088 o 5l )0 (b
e VO g 0 0sls 3 peily Blo A5 g5, 5
50 iad (6 b adlal i 5,0 e 4 shie O
a5 odls 1B Kbl Ky s s 5 e S5
oo ) ladissd s ey Pl a4y O 5 b
e (S oy g oS bl 4 Ve ol
YV O 4y g ailyy, Siailex aiad eols 18 5654l
Foghe Voazaty, Jsb b alayd ab 3l 5,
EJTHPC R W AR W ARETWWE SRS H PESR VAT
ol bwgie ab cud BT G, obl e ol
aenle ) alal, 5 oolital b yd sbross | Sjaile>
AV N sl o
GT=Z fx/ L x 2\ ala,

Slasi X g Gyalem g9, 5l lasg, olaws 0] 0 a8
ol 35, 0 50 035l sla )l

Sialesl bl 5, 0o 5 Jley gloazelS aoye
azale g azady; daad b oloazals wud o
Al s Sl s Jle g azelS (lyiea ol

0B 7S (Fogud (sl 5l ool b 3y ey
YA Coe ay IS 530 0055 00595 28,5 518 (o) 2 9590
03gms,8 Cagh, a0 VP g FOC sleo yo celw
Sl 0ad JyuS (Fogm s Haesl (VN b)) wios
Casb) dops laml il plasil o5 (g, 4 Hds 0055 2
0055 @ 3l o0)5 7 LS5 g0 3l eolaul b e ,dy adsl
Woosk 4 b,d o) mo o), e )
S0 ab odlo LBV Y £ Y CC sl yo el yo el
@ byl gl slagies (6 (oS i Do Lk

" Top of paper
> MGT (Mean Germination Time)


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

AA

Pl 5AS 3 s (St et 9 4t (5] 1 (Ph9) Ol & oAl S (Sgm B (9ejl i SammazleS g @il

olStalojl o oolicil 550 5ds addsl Cash, 5 ails Jlim 55 wdgs Jlo iod) e Sledlbl ) Jguer

(32,9) boydy sl cusl,  (p5) ails Jl5e 055wy Jle ) S 59WaS el ooy
vIY ¥/ AR F) Vgl wlkil b, \
A/ YV \YAS JURC PSS B A v
Vi YIA \YAP ST s adle Y
VIA /) \YAS ST s sls ¥
vIY Y/ \YAS S ol e 5
VI YIA \YAP ST e Cwsnlege  F
VI YIs VYA ST gl ) b
sV YIs \YAS ST oLl Y gasbys A
VIV oY VYA oy eles LAl q
Al ¥/ YYAS G elis Al .
AR Y1 VYA ST e bl X
Vi Y/ \YAS G apie el WY
N Y/ WAD  Fol Ygls  spem ) pad W
N Y/ WAD  Fol Ygls  spem Y pad \f
8/ Y/ WAL P Vals  ojsim w6y \0
N Y/ WAD  Fo) Ygls sy eaSg '
N Y/ WAD  FlVgls  spem ) S, Y
oIy YA \YAD =l Rypees Slgws YA
v/ oy VYA Ll s Y oke, 4

YL ooy plod Jloyi sloazals wo)s Grizees
VO 5l Jlade a5\ o les 00g5 (sliiwlas 099 oy A
s 038 VAl Sialex by bwgie S5 o)
ol aw (Y Jga2) 09 59, YIO U YN o f5lS
bugie 5 Jloi azels ds)s (Siailsr ao)) Y
Glple s 0 s eaimsplas (Siallex ol
oobel o odgs o yo | Al Sass ) ooy
oyl 5l Gaa ol las allabel sla )
slooss (Siaily> Jouill (Dbl ojlaibial (Sals>
slrosy coaS awslas gy wilg o a5 il 4
Sadsl b)) Gegren 5 958 eolital (5,0 calise
Olojy lawgio a2 s s 4y o ydy cinS )l Sl
2 Slp 23 ey bwgie plytea wlgige el
35 wsmme Fiallsr U Lagnl £555 olej 5,4
B R A N R
0533 5,5l (AU o o 4 Wlgioe Si8lex
e Luls s 2l b sl ooy 5l oo

! Matthews and Khajeh-Hosseini

Ae)re )d 4R 0355 B (AL S w0 )d Gl Sl
Vo sy S DlyoleS 5l eolaiwl b das e yo
(olal Ojgod ds e it lacwend | gl
o 31 30 0ald jew leazals olows g ol ol
CllS 5l as 3, Ve (S diges .l (oleds ol jolsS
O e do 0 (3 59] Cewd Ay (Sl e D plo]
S0 eabiiiS gla,dy olasd e e jo 4zl
ke g &l e 0je bl pds)ie o 50 @ye e
W) ML?:A )L:..isb BLIST] oduwsodlaiw! )9du ‘3)5

2 ooy Sialsz slaesls uiljly 4z sl
Solal Blays 5l e e 10 Gad w5 olKiles]
LSD 505 5| o pSile amslin g Excel ,l33le 5 5
A oslaw

Lylys 0 IS shosy den Siale> o)
008 slitwlay 09y ds 0 A (YL Siailem o lailin]
50 0,0 AY T Sl Sjaile> duoye 4 ) o leds


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

A4

WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

Yo LV 60 0095 09 asyo Ve 5l eS e e (o
Ot § (o eS oy PO LYY (6,3 0095 5 oo
Ol sl oo il 1) deie (0 Ad juew oy
Sy gl 42550 5 iy 035 58 b s (CV)
aS 0,5 sl Qo 3 AYIAA B VeV e s oS (5 ek
by 9 (oS VA oleds 0395 g ¥ oo leds 004
aisls lad 1) deyie 00 o e Ol oo
Y Jguz)

Sy 3l Job mlE o (S
bugie 5 Jloy azmalS (ol Sialsz) olile]
0SS (Soged osesl 5l S (Gl oles
bagle o @ )bgne (e (Ko o5 0l plis
S92y Jloy azalS 5 ol (Siailex b (Siailex oo
9 Gyde b &S Slayds () USE) cusls
Jby axals 5 ol Gisln wansls Sl
($Silsz Gl dawgte (lBIL W S adss (6 S
Ll b el ol Sl we)e
Aoyd Wl £gh 3B L gl Siaile a5 ooy
S5 Jloy sloazmals s 5 2l Sl
ooy bangie 5o ool () JS3) WS oy
b 5l 0y Jsb o ool Jbls a4 e
(azadn; go5 5 ol @dz 5,8 o b)) Gieile>
YooV o a1 g wgaile) Conl

SLCL & 43508 &8 oS (s sla )y o
Ay Egpi glp gaiSa olde olgs iyl 1) (gloyusd
axddy) go AmE 0 5 dele el Azl
Yo el ooy bamgie bl o 255 @ (G5al52)
4 a8 aBl s g g layd Sy S Wl
(o) 4ilgz) azai; 7o 5 B8 SYsb 0,90 S
a0 WY sl o a5 ole)ds O3 o gyl LS
Jobay 45w eamlie wis wlys b L oS ule
B985 g iy Jlog ek slaaalS (s o ine
s9bar lesl oyg0 a5 all cpl SblE 4 wls oS
e 5 s axlss) wsl snis alml LS
Y--9

OVA) o Kan 5 pos a5 lizmen ail sud ] s
Carica papaya ) LLl ;% Sy w53,S G158
39,5 Ll ol ¥ 5l ey Logaases oy T oty 0 b (L.
2l mals dagyl o33 g

50 alie g Y Siaile> e o LI5S 540 slaosys
3ham Siailex o 1y ool aglay o laibinl Layl i
winlesl cpl jo aisls lis ead S Sogu
g3l 5l eoliiwl b S calisea 00g5 VA s (ygej]
Sl Aoy aS ol Hlis wal J S Sogwd
Sl loy bawgie 5 Jloy azals oy (2l
Aoy 285 18 eal ]S 6m )...ab o SAbd
0095 45 09y Ao, AV B Ve s )& slosgs Siaile
Oom g Jly azelS weps il ) Sials
s A ooy aS 0y yustie o, YE UV 0 eoogs
Goazals o) nytie 5 (nieS cud 4 )
S ey Jailer loy lawgie aizile |y Jlo s
0355 45 39y yitia o) IV 9 VIV G (SO b 5l dmy
baugio Hlade o 5eS VA o)led 0095 5 (i V)
2y (Sogwp (V Jgaz) canls 1y Siaile ol
Sy 5 om & cwl Sggdand sl
3 SBlop Gl e eygs (b e g 0 Sojelend
oh G b Cugb; g Lo Gog YU el
s DNA sl co 56 corge g 958 00 5T @ yaia
GSrdudeii g il ooyl b il RNA
iz Gl & ke o S5bie Joho slalid
Sl el ol 5 oad azalS 5 L
Gdzg LIS 50 . (V430 ‘*Qwu) Sgd g0 O, Nl
Olej oo SB1ESs g (S plej (SEIESS pas
20 oo o8 oS W S sledy (S,
SpSee JE s e llih oy by ol
0238 by )

S iz glaodgs o jw oy S (glp
o ploml 4yt Il )0 (slasyie glagiolesl 1515
g esgs ples ud jew dwoye aS ol lid s

! Begum
2 Hampton
? Gurusamy


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

q.

Pl 5AS 3 s (St et 9 4t (5] 1 (Ph9) Ol & oAl S (Sgm B (9ejl i SammazleS g @il

Sl FA) oas J 7S (Sogessd 5l an 5 L3 IS 0 gleosy Gialszr by bawgio 5 Jloyi azalS ol Gialszr aeys =Y Jgo

led yo Fialsz (ga3laesie 10 5dy ooy Ab jes Dl iy 5 doyd 5 (00,0 VF 0 Cugh) (sgime 5 FOTC Glos jo ( Fogu b

bl (S 6 0 5 YVC

SO 5l o SOl S

O psS g y )w Oy lawgie azalS 8l ooy Lawgie aal s 54l slaosgs

(1) o «:7‘; Go) Syl (D dly Dl Gad il Dl () ol %
VV/A v £/ ¢ o) A1) ) AY \
Vel £ /A Yo fr vIY AF ag Y
VE/D ¥4 £/ 2 AD YA 0 aA ¥
YO 112 o/ i3 ¥4 vy AP aA
YOIy 112 /A Y- fr 7 ay Ve )
Yol 3% oy N ) YA ay a9 5
YA ¥4 ) % YA vy A4 0 v
YAV s /¥ \ Ve vIY AY s A
Y5 £y £y fY A Y ay ay q
YA/ £ f/f Y vV 1 AY as V.
L £ i Ve ay vy AF a4 W
VV/A ¥o I Y Af 7 ay a9 VY
£ 10 Yf /¥ 187 Yo vy 1) as W
e f- £y v £ VY q- ag Ve
g YA Iy 187 ) vy q- af Vo
YY/ o Y Y ¥4 7 N ay Y2
vV Y\ ) Yo 3 vy A4 ag VY
YAV 2% b/ q Yo Y AY A YA
AY/A Ve $1 v Ve vIf AF g V4

Yo VY VONY VYIEY Y AAA A0 *LSD
*LSD P<-/-0
(e 5 yeed) Jals 0 5 (V49) ol Sen 5 Jsb) L Siilsz o) lawgio G (Swed ol

sl (So55dg 58 (5 bl 4 (Ve oA

Sogp 5l S Gk Glacsyg Gialr mls
30 5 sbbosg ol e Sl g po b oads S
Calls 5 SN )b e (Ko ac)je
Sy (7 JS2) 0 iy |y i e (B8,
0db S (Sogmyd il G (Sialez bl (SKan
45 (5yabas 09 o dire Al e Sl ki o b

' Powell
2 Demir

am 5h sbeedys Jloy azalS 5 (iailexr oo
e bl S ol saB S Sepp
5w (F JSe) cusls ssxg oyl e g locixe
S glbbodg Gh sleosy ead S (Sogw
5 &8s oo wazisls YL MGT) jaus” Siailes
aiy Hble 4 opl &5 amils gyieS Jboy azels
Salel ol baydy (Soge 8 ezt ;o bosy by
l,ds S (ialez 5 omb 4 &5 350 3525 0L

BIST 580 oY o o)) an g com azlgs) &) 5o


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

AN
WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

100 °
95 (a) ° oy e o
_é; 90 o
285
Yy 30 y=-16.579x + 133.18
3 r=0.68 **
v 75
S 7
2.0 2.1 2.2 2.3 24 2.5 2.6
(39)) &3 gz gloj bwgio
100
8 ) “'_541—.'\'_‘0\.
$ 60
» y=-39.614x + 176.11
S 40 r=0.91%*
20
0
2.0 2.1 22 23 24 25 2.6

(39) &3 Wy yloj bwgin

IS I d il glaosss () () Jloy azals 5 @) (1) 2l Silsz b (o)) Fialsz ooy baste o (Kot =) S
CIoY gaw o gyl goe ) L Sogm )

=-24.48x + 152.64
100 (a) Y r = 0.66:
[ X ]

80
'y
3 60
0
Yo 40
3
v o 20
S 0
0 2 4 6 8
(1) &) 4lg> b bwgio
100
(b) y=-23.678x + 134.34
. 80 r=10.76%*
3’\ [ J
v, 60 U *
3 N @
} 40 o
] 0‘& °
20 °
[N
0 Py ~ [ ]
0 1 2 3 4 5 6 7

(1) &3 #lgz oy bamwgio

(S5 3l eyl it slaesg (0) (1) Jleyi azalS 5 @) (D) 2led Siwlsr b Goy) Sialsr ploj bwsie oy (Soran =Y S
Gl o o (5)lo gne w3%)

Ol ol o o g o Juw Qoo 0 Sglas (T JSK2) Sidlem 0ol ]S Sogw,d l am aS oleesys
ac )i 0 IS GAlize sbvosy wglate ol e L Siailex oy lawgle) Lg)‘;MT 5 yeS
Al odgs cabiS e ,dy coaS 5l b Wil e Auols degie 0 Al e 0 g0k Ol sy wails


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

ay

Pl 5AS 3 s (St et 9 4t (5] 1 (Ph9) Ol & oAl S (Sgm B (9ejl i SammazleS g @il

odl gySoll Sla Ty e S (o)
e g )0 00l ]S Sog 8 5l o ‘oLi.i;iLoﬂ I
Sl sl She a5 ol lis acjie o ad
Oly hwgie 5 Jby azels (ol Siale)
ey ean S (Sogw gl aw (Sl
5 azals el 5 od e b (oYL Sicon
&S 2o,k S ek 4 (P JSL) 0g 0,95 0 as )50
S (g Jloy azalS g il e p g a0
)50 4O S D e A (S5l (5 )
C ys g Juo )0 45 (6,0 (sosgT S g wisly ol
WD Gy 5l 655 Jlo g azalS g Jale
Sh Cer S ole liS de e 0 s D juw
Sl asyie o G s hElul jo sage Jele
Gl d bl by (OAAF S els o Loyl
oS Syl Seutn gl 0 o3l S “"“5’&5‘ YU acs
O D3 sbosgy Jiailem alayly all ac)ie yo
Olas aeyie 30 b e b egrae S 5l o
SEbos Hody a3 Syl Jale ST (65 45 w0 oo
(Y (), Kan 57 gndss)

et Sl 008 7S (Fo5m 8 95T Ul

Sype 3 4ey50 53 ol SbiL g bk a4y o lacsglis
v o . .. e e
OHlen 5 Klg) 508 yas el Ko obls
03 ou; (\ 4y sj,o..uo 9 le.:) ‘;:)5092.) 9 (\qq\c
]
slo,d Siale> eesl 5l el Caws 4 bl YL
b ous J 58 (Sogm® (9051 L odds 0398 gy oIS
G sy 50 bazalS el (liee 5 e 2o
ol Lngie (VAAA) LlSen 5 epyY S
Lo Staor I ca2ls (lpea |) Siaile>
039w sla)dy acyje ;o azalS j0els 5 e o)

25,8 G E 1 1518 s

> Marshall and Nylore

5 Wilson

7 Wang

8 Stryodam and Van De Venter
° Larsen

Sl (Giailsz p Kl ce eabiiaS slaydy CodS
b sloydy .0)i%s il O¥sams o Slee 5 azals
9 09ben e azalS (b il 4 ol CuiS
R Sl g boigl de> pyme 0 i byl
O ey 5 Bgenl 5) 35,05 oo

a slaalss VAN gudm ol 5 55,
Saimal g Syl S¥lsz Djgoas 1) S
5 St B | Jlag b slaazalS ol
a5 alesl o 0,8 flae S 0 peS ol few
Sl oals odmline culiplxl &)d 4 shody (g9, 5
GYb a) Jrp Gialsz o5 )0 slaodys oS
@l O3 e g odd s 5 S bl
a5 6,0 esg a5 Jb yo waaiby o i
00D o (S 4y il () FuuS Siaile>
Tdsl 5 sl amals b ol oS e
(Sidler doys o b s (SKer (Y0
» Sl ol by 5 Jlp azelS we)s
e g (35S (Foged a3l 5l ) oKl
3 eolass (O SKE) cudlad 09z as,ie po A
33 O e o SIS (Sod o Slalllae
lod 7 5155 1 o lailiwl (Giaile (yge5l 5 a5
o S 45 WS IS Geizmen Lol (s
shls slayds ol St 503T I b ae 50 0 s
sly otle bl oltslojl jo YU Jjails> s
5 5l Yl a8 e asy5e 5 LIl (el
j9p e de)e )3 o it (slaazalS olax
ool aS dnazalS 0, 5 iailsr wollaal Ll s
SB oslite byld YAV LKen 5 same>)
woomale 5 SB ol ol ced b des wiile
axl 50 g ok ey ad e (gunadlb
2350y |y (AEalojl (Fialez b (Sraran

&S WS LS (A T Bl 4 gl
O o b (o8 (Son ¢ 3ilg> 0 Jailil 905
Lbls as e 4o (Beta vulgaris L.) o joias

! Grassbough and Bennett
2 Roberts and Osei-Bonsu
3 Matthews and Powell

* Lovato and Cagalli


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

ay

WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

100
@ v =0.2914x + 15105
{ 80 ° r=0.08 ns
_1 60
5]
} 40 ° 8o ©
3 20 o © 8 o
= . P o °
0
60 70 80 90 100
(1) Jboy azalss
100 | (b)
’ °
;‘z 80 y = 24.186x - 26.266
3 r=0.17 ns
_1 60
5}
X 4 .
3 ._/_;’/c/—/
Re}
= 20 °
= o o °
0
2.0 22 2.3 2.4 2.5 2.6

(392) ) Slgz o bawgso

care b olalesl 1o )0 slrodgs (50,5 o3gw 3 51 L3 (D) (o) (il oloy Lawgie 5 @) (1) Jloy azmalS (o (Staron =¥ S

(1) o o Ol S’ g g
_
- (=) =] (3
S 3 ES =

[
=

(@

(8,0 simn pae N8) Lac ;30 10 3y (sloodgy Hod o Dl s

y =-0.4513x + 40.432
r=20.556 *

(1) s s N g’ g oo
IS = ® S
= = = =

[¥)
=l

(b)

40 60 80 100
(1) Jbo j azals

y=16.879x - 47.705
r=10.66 **

(395) &5 4ilg glo bwgio

b olStylesl o ) slaosgs (3,5 035w 8 5l oy B) Gsy) S3lsz ooy Lamgie 5 @) (1) Jloy azelsS (o (Ko —F Y&

KRR PR KA I S| (T S R S Y

s g %) A h0 40 Hdy gbodgl Al juw Oyl g o


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

af

Pl 5AS 3 s (St et 9 4t (5] 1 (Ph9) Ol & oAl S (Sgm B (9ejl i SammazleS g @il

100 | ()
80 y=0.3562x - 1.5239
r=0.072 ns °
F ) .
«;3 .
= 40 °®
= [ )
%go800
20 o ®
[ )
0
60 70 80 90 100
(1) 2le &) &l
100 ® y=-0.6681x + 91.917
) r=0.24 ns
80
a
[ )
i 6 .
N °
3 o ©
3 40 .
< o o0 ® oo
20 o
[ ]
0
60 70 80 90 100
(1) Jo s azals
100
© ¥ =5.0663x + 21.627
80 r =0.042 ns
L 60 .
4'33 .
~ 40 ® o
< [] Py °
[ ] [ § °
20 s
[ ]
0
2.0 2.1 2.2 2.3 2.4 2.5 2.6

(395) &) #lgz ploj bwgio

2 IS 5k kit slaesyi (©) Gy) sailyr oley basze 5 0) () Jlojs azalS (@) () ol Gl o (Kimon —0 JSCb

0l Jgora 131 celyy 50 )& salidisgs ojlasl 5 oo
e Bpae wslhal Sl e 5 ol a8 el
CBlS anje ol o olS ged g ad;y p 0 ojludl
Sl sloyds 5l &5 loj gt & 290 3
1B % s bl gyenl 5l 09d oe oslitul &y yon
acy50 30 ] fw g (Bras 30 olime 05915 9 cBlS

.a)la 6l°}:’.5 gw)l

(8,0 e pAS NNS) a0 5 A o b (50,5 035m0y 51 J8) olKiules]

e olge IS 0 il 5y sleyd

bylys a4 azmen W5yl oS S0 (0 oddo,d
B (SO g S wzge &S Wl wlas aime
alox 5l baepl 0gb co Ll 5o ()l Caw o oyl
PO J9n e 45 Al Hdy CoiS b by Jle
adsl god g 0y hnd g SI s )0 S Siule
oo ol slaazals ol als axs jo g axals

Srae ggo9e ool 4 azxg b ogdoe gl il


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

0

WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

100 y=0.333x + 18.226
(a r=0.57**
80
L 60 U *
6;3 .
= 40 o
Z [ ] ..
] [
20 o ®
°
0
0 20 40 60 80 100
() ol &) 4lg=
100 (b)
80 y = 0.3475x + 22.711
r=0.51*
;; 60 L4 ¢
¢3 .
el 40 [ ] L
< [ ]
~ [ ]
o o °
20 %%
°
0
0 20 40 60 80 100
(1) Jboy azals
(©
100
y=-10.542x + 79.67
80 r=0.49*
L 60 * L
<} .
2 40 el
20 ‘Y
°
0

(392) &) #lgz o g

2 55y cilise (slaosss (©) Ggy) G3alsz ploj Lawste s 1) (1) Loy 4l 1@) (D) s 58l O (S —F S

LY g o]0 mas o (gl ge Ay e

Dbsed asyie 5o sk Al e miie
ol talojl )3 o o) 2 o Tig o Vb (S
ST b oy aais J 7S (Fogwd gasl 5l s
Sl plis as)ze 50 azmalS Ll 5 j0eb Oliee
o9y (CD test) oais S (Sogmp (93] a5
S GH S LIS h ceaS byl 6l ol
o azals a5 Gad e obj)l jelaeas

#) .40 )50 10 o e b (S3gu 8 5l aa olKiyles]

o sosgs Sialler sla Ty Sglds awslie b

b Shs 5 sl Sialer s s LIS
S0gwd jled 5l e 4 sleosy aen  Sjaile>
o b o] (Sien lie jsbien 5 ot J 0S8
O3yl A5 L8 Al e dsyie 0 ol
Al 5 Gam Ol (2950 wlg e 0 lailiwl Sjasle>
Slr o9 ale 5w patie | IS gla)d


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

as

Pl 5AS 3 s (St et 9 4t (5] 1 (Ph9) Ol & oAl S (Sgm B (9ejl i SammazleS g @il

&Ll
Sl s ond J5uS (Foge i gail 9 l5 ol gy AYAY ot Jskmlo 55 15,5 w3 w5, o] isee
=FYY (VY & g JW ale (Brassica napus L) 135 o8 aw gl acy50 (g, 5 50 ad oo abaly, Sb3)
Y0
o VPF a3 53 SLLEGT LIS ags CotS AYAL o os, sl
Agarwal, V.K. 2006. Seed health. International Book Distributing Publishers. New York.

Basak, O, Demir, 1., Mavi, K., and Matthews, S. 2006. Controlled deterioration test for predicting
seedling emergence and longevity of pepper (Capsicum annuum L.) seed lots. Seed Science and
Technology, 34(3): 723-734.

Begum, H., Lavania, M.L., and Ratna-Babu, G.H.V. 1998. Seed studies in Papaya. II. Effects of
pre-soaking treatments with gibberellic acid and thiourea on germination and vigour of aged
seed. Seed Research, 16(1): 51-56.

Bennett, M.A., Grassbaugh, E.M., Evans, A.F., and Kleinhenz, M.D. 2004 Saturated salt
accelerated aging (SSAA) and other vigor tests for vegetable seeds. Journal of Seed
Technology, 1: 67-74.

Carmody, P., and Herbert, A. 2001. Profitable canola production in the great southern and lakes
district. Bulletin, 4411.

Demir, 1., and Mavi, K. 2008. Seed vigour evaluation of cucumber (Cucumis sativus L.) seeds in
relation to seedling emergence. Research Journal of Seed Science, 1(1): 19-25.

Demir, 1., Ermis, S., Okcu, G., and Matthews, S. 2005. Vigour tests for predicting seedling
emergence of aubergine (Solanum melongena L.) seed lots. Seed Science and Technology,
33(2): 481-484.

Demir, 1., Ermis, S., Mavi, K., and Matthews, S. 2008. Mean germination time of pepper seed lots
(Capsicum annuum L.) predicts size and uniformity of seedlings in germination tests and
transplant modules. Seed Science and Technology, 36: 21-31.

Desai, B.B., Kotecha, P.M., and Salunkhe, D.K. 1997. Seeds handbook: biology, production,
processing, and storage. Books in soils, plants, and the environment (USA).

Erker, B. 2001. Improve yield with high quality seed. Crop Series, 303: 63—69.
FAO (Food and Agriculture Organization). 2004. Data stst year.

FAO (Food and Agriculture Organization). 2013. Data stst year.
Grassbough, E.M., and Bennett, M.A. 1998. Factors affecting vegetable stand establishment.
Science Agriculture, 55: 116-120.

Gurusamy, C. 1999. Effect of stage of harvesting on seed yield and quality of cauliflower. Seed
Science and Technology, 27: 927-936.

Hadas, A. 2004. Seedbed preparation: The soil physical environment of germinating seeds.
Handbook of seed physiology: Applications to Agriculture.

Hampton, J. 1995. Methods of viability and vigour testing: a critical appraisal. In seed quality:
basic mechanisms and agricultural implications (ed). 112-152.

ISTA. 2011. International Rules for Seed Testing Edition 2011. International Seed Testing
Association, Bassersdorf, Switzerland.


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

v
WA [ Jgl oylods [ pame Jlw [yl ! jdo slad sidrg}y adxo

Khajeh-Hosseini, M., Lomholt, A., and Matthews, S. 2009. Mean germination time in the
laboratory estimates the relative vigour and field performance of commercial seed lots of maize
(Zea mays L.). Seed Science and Technology, 37: 446—456.

Khajeh-Hosseini, M., Nasehzadeh, M., and Matthews, S. 2010. Rate of physiological germination
relates to the percentage of normal seedlings in standard germination tests of naturally aged seed
lots of oilseed rape. Seed Science and Technology, 38: 602-611

Larsen, S.U., Poulseu, F.V., Erikson, E.N., and Pederson, H. 1998. The influences of seed vigour
on field performance and the evaluation of the applicability of the controlled deterioration
vigour test in oilseed rape (Brassica napus) and pea (Pisum sativum). Seed Science and
Technology, 26(3): 627-641.

Lovato, A., and Cagalli, S. 1993. Sugar beet (Beta vulgaris L.) seed vigour compared in laboratory
and field tests. Seed Science and Technology, 21: 61-67.

Marshall, A.H, and Nylore, R.E.L. 1984. Reasons for the poor establishment of direct reseeded
grass. Annals of Applied Biology, 105: 87-96.

Matthews, S., and Khajeh-Hosseini, M. 2007. Mean germination time as an indicator of emergence
performance in soil of seed lots of maize (Zea mays). Seed Science and Technology, 34: 339-
347.

Matthews, S., and Powell, A. 2011. Towards automated single counts of radicle emergence to
predict seed and seedling vigour. Seed Testing International, 142: 44-48.

Powell, A.A., and Matthews, S. 1981. Evaluation of controlled deterioration, a new vigour test for
crop seeds. Seed Science and Technology, 9: 633- 640.

Powell, A.A., and Matthews, S. 1992. Seed vigour and its measurement. In: Agrawal PK, Dadlani,
M. eds. Techniques in Seed Science and Technology. Newdelhi: South Asian Publishers, 98-
108.

Powell, A. A., and Matthews, S. 2005. Towards the validation of the controlled deterioration
vigour test for small seeded vegetables. Seed Testing International, 129: 21-24.

Powell, A.A., Thornton, J.M., and Mitchell, J.A. 1991. Vigour differences in Brassica seed and
their significance to emergence and seedling variability. Journal of Agricultural Science, 116:
369-373.

Roberts, E.H., and Osei-Bonsu, K. 1988. Seed and seedling vigour. In: World Crops: Cool Season
Food Legumes. (ed. R.J. Summerfield). Kluwer Academic Publishers, Dordrecht, the
Netherlamds, 879-910.

Steiner, A.M., and Stahl, M. 2002. Vigour rating of rye varietal categories (Secale cereale L.) using
controlled deterioration testing. Seed Science and Technology, 30: 219-222.

Stryodam, A., and Van De Venter, H.A. 1998. Comparisons of seed vigour tests for cabbage
(Brassica oleracea var. capitata). Seed Science and Technology, 26: 579-585.

Tekrony, D.M. 2003. Precision is an essential component in seed vigour testing. Seed Science and
Technology, 31: 435-447.

Wilson, D.O.J., Alleyne, J.C., Shaffii, B. and Mohan, S.K. 1992. Combining vigour test results for
prediction of final stand of shrunken-2 sweet corn seed. Crop Science, 32: 1496-1502.

Wang, Y.R., Hampton, J.G., and Hill, M.J. 1994. Red clover vigour testing, effects of three test
variables. Seed Science and Technology, 22: 99-105.

Zaman-Khan, A., Hamayoon, K., Rozina, K., and Aziz, A. 2007. Vigor tests used to rank seed lot
quality and predict field emergence in wheat. American Journal of Plant Physiology, 2(5): 311-
317.


https://dor.isc.ac/dor/20.1001.1.23831251.1395.3.1.7.6
https://yujs.yu.ac.ir/jisr/article-1-129-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-05-04 ]

[ DOR: 20.1001.1.23831251.1395.3.1.7.6 ]

98
Iranian Journal of Seed Research, Vol: 3(1), 2016

Controlled Deterioration Test as a Method for Vigor Assessment and
Emergence Predicting of Oilseed Rape (Brassica napus L.) Seeds in the
Field

Abdoljalil Yanegh *, Mohamad Khajeh-Hosseini

Ph.D Student and Associate Professor, Ferdowsi University of Mashhad-Faculty of Agriculture-
Department of Agronomy, Mashhad, Iran

*Corresponding author, E-mail address: ab_vyanegh@mail.um.ac.ir

(Received: 20.05.2015 ; Accepted: 22.09.2015)

Abstract

The need to identifying seeds with low vigor and poor emergence, led to introduce of various
seed vigor tests. The purpose of this experiment was to assess the ability of controlled deterioration
test for evaluation of seed vigor and prediction of oilseed rape seedlots emergence in the field.
Samples of 19 seed lots were obtained from nineteen farmers of Razavi and Northern Khorasan
Provinces, which have been cultivated during 2009-2010 growth season, set to physiological
germination test before and after controlled deterioration (CD). The estimating of seedling
emergence percentage of each seed lot in the field, calculated 30 days after sowing. The correlation
between laboratory results before and after CD of seeds and field emergence showed that
correlation of final germination, normal seedlings and mean germination time before CD with
emergence in the field respectively with 0.072, 0.24 and 0.042 correlation coefficient, were not
significant, but laboratory results after CD had significant correlation with emergence of seedlots in
the field. As, final germination, normal seedlings and mean germination time respectively with
0.57, 0.51 and 0.49 correlation coefficient predict emergence percentage of seed lots in the field.
High correlation between laboratory results after controlled deteriorated test with seedling
emergence in the field indicated that the CD test is able to assess the field emergence of oilseed
rape seed lots before sowing.
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