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Study on Applicability of Controlled Deterioration Vigour Test for
Evaluation of Seed Vigour and Field Performance Relationship of Three
Oil-seed Rape (Brassica napus L.) Cultivars
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Table 1. Analysis of variance different seed parameter of oil-seed rape for cultivar and seed moisture content at harvest time for
control test

Mean Squares by  wSlbeo

Il €F oyl OFF Wl "5 5 Jigs

2 deys Sl Sl bose hege e s Jsb Jsb sk Gois 0is el
ST il bl bl 0Ly il il S emlE sl a, euld Ss w
df. =¥ sl= e o Giale sl ey Gl 4! s walS ealS
$.0.V. Sl e FGP NS AS .MTG MDG DGS CVG SL PSL  PRL SFW gpw gyi
Year Ju 1 2.01™ 1.83™ 1.44™ © 10.15™ 3.16™  6.12™ 1.69™ 11.09™ 1.42™ 029" 541 17.61" 4.32™
Cultivar (A) 20027 0097 10.54%  1.09" 0007 071" 000" 000" 002" 0027 028 12.00" 146"
Seed moisture (B) i, ., 2 2597 9.64™ 237" [ 197".0.19"  2.64™  0.00™ 115 0.60™ 31957 7397 6407 6.14"
AxB JRUCHAR 4 32137 2.58™ 2.00™ 029 .2.02% 2.72™  0.00® 121™ 055" 0.02° 0.027 775" 6.21™
Error™ (axb) slx 8 0.02 0.09 3.79 4.53 0.00 0.08 0.00 0.00 0.01 0.70 0.00 0.00  0.00
Total i
CV.% Ol kS g 746  3.52 4.61 5.19 3.19 5.49 9.64 5.32 7.03 645 4.53 3.62 4.18
Ns, * and **: Not significant, significant at 5% and 1% levels, respectively. TN 570 ezl o 53 I3 gme Ol re b 5 4 R 5 * s
Final germination percent(FGP) Mean time to germination(MTG) Coefficient of velocity of germination(CVG) Primary root length(PRL) Seedling vigour index(SVI)
Normal seedlings(NS) Mean daily germination(MDG) Seedling length(SL) Seedling fresh weight(SEW)

Abnormal seedlings(AS) Daily germination speed(DGS) Primary shoot length(PSL) Seedling dry weight(SDW)

FAF
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Table 2. Mean comparison of cultivar and seed moisture interaction for different parameters in control test

Aoy Sldag 3l Lo e Lo e s Jsb Sldb  wa,ddb 500 035 i gl
Wold il el el 0l el Sile emlE O el Sas el
Treatment =% @3l $le o Gialer BT @y, PSL PRL wals SVI
FGP NS AS MTG MDG  DGS SL SEW  gpw

AB, 99.75a  99.50a 0.25e 3.25¢e 0.16ab 70.00b 15.00a 7.50a 7.97a  7.00a  2.85a  228.16a
AB; 98.25b 97.75ab  0.25¢ < 3.50bc -, 0.163a 70.50b 15.00a 7.50a 7.97a  7.00a  2.85a 223.75b

AB; 97.75¢  97.25b 0.50d  3.50bc /0.163a 72.03a 14.90a 7.40ab 7.65b 6.97a 2.75ab 213.66¢

S bl )

o 0385 325

A)B,
A)B,
A,B;
AsB,
AsB,

A;3B;

97.25¢  96.50c
96.50d 96.25cd
96.25d  95.75d
95.75¢  94.50ed
95.25ef  94.00f

95.00f 93.50g

0.75¢
0.25¢
0.50d
1.25b
1.25b

1.50a

4.75b
4.75b
4.75b
5.00ab
5.00ab

5.50a

0.160ab
0.160ab
0.160ab
0.15b
0.15ab

0.15ab

68.02¢
68.50c
70.00b
66.25d
67.70cd

67.75¢cd

14.80a

14.80a
14.70ab
14.50ab
14.50ab

14.50ab

7.40ab
7.40ab
7.40ab
6.50b
6.50b

6.52a

7.65b

7.60b

7.60b

7.60b
7.50bc

7.50bc

6.97a
6.82ab
6.82ab
6.75b
6.75b

6.55b

2.75ab
2.65b
2.62b
2.55bce
2.55bc

2.50c

209.00d
202.72e
201.45e
201.45¢e
197.53ef

196.87ef

41 gl me Vsl STl (glamals L 050 3T 3 ealizal L (P<v/00) Izl mlams )3 &g o o UL s L Sls

*Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan’s multiple range

test.

Aoy YO 5 Y0 N L e b, o 5 4 B3 5 B2 B Orient y RegentxCobra ; SLM046 slpd, o «A3 ;A2 Al
Al, A2 and A3: Cultivars SLMO046, RegentxCobra and Orient; B1, B2 and B3: 15, 25 and 35% seed moisture contents,

)

respectively.
Final germination percent(FGP) Mean time to germination(MTG) Primary root length(PRL) Seedling vigour index(SVI)
Normal seedlings(NS) Mean daily germination(MDG) Seedling length(SL) Seedling fresh weight(SFW)

Abnormal seedlings(AS) Daily germination speed(DGS) Primary shoot length(PSL) Seedling dry weight(SDW)
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Table 1. Analysis of variance of different seed parameter of oil-seed rape for cultivar, seed moisture content and

temperature and time of controlled deterioration test

Mean Squares by w  wSbo

45> Aoy sl sl Lo g2 Lo g2 s e
&al5T S8l Saamals SlaamalS R S8l ETHP g
df. =¥ @l @le 2 Sl <35, <35, 58
S.0.V. Sl e FGP NS AS MTG MDG DGS CVG
Replication IS 3 3.44™ 5532™ 5564  0.885™ 8.847™ 3.420™ 0.813™
Cultivar (A) 2 26311 18.883™  29.747™  14.511™  29.110™  59.988"™ 11.927™
Seed moisture (B) S, 2 16.211™ 8.283™ 9.147"  4.611™ 23210  69.988™ 1.727™
AxB S ebxed, 4 43.404" 24213° 18.661° 92517 7.1817 42.110" 2.085™
Seed deterioration temperature (C)  £s,u5 gl 2 23.444° 14212° 16561 7.1517 53817 49310 0.185™
AxC Sosplexd, 4 91.637" 11.973™ . 19.462™  14.425°  19.265 45.631° 10.462™
BxC Soppslerodcad, 4 499647  65.644" < 12491° 12265  88.153 38.473 10.164™
AxXBxC S p sl b, 8 21.364" 13.652° 12.780" ~=13.549"  10.923" 12.216 10.389"™
Seed deterioration time (D) o Sosepde 2 16.148" 14.939"  11.242° . 10.144"  12.170° 15.114° 10.763™
AxD s Sapponixd, 4 19.426™ 17.294™  21.122° 18104 15.933" 35.52" 11.021"™
BxD S S dixash, 4 29.526™  37.394™  23.132° " 28.154° 4 19.923" 25.921° 18.221™
CxD Sapepdxles 4 184217 16.724"  13.134"  16.1027  18.2107  36.100" 0.071™
AxXBxCxD S pidxbxcybyxes, 16 2100967 1103197 20.308° 192067 _105.319" 60.000" 0.044"™
EITOT (upyeexa) (AXBXCxD) s 48 0.215 0.159 0.421 0.892 0.551 0.261 0.224
Total 563
C.V.% Sl kS g s Ay 1.61 1.84 5.77 3.68 2.68 2.14 5.12

Ns, * and **: Not significant, significant at 5% and 1% levels, respectively.

Final germination percent(FGP)
Normal seedlings(NS)
Abnormal seedlings(AS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Coefficient of velocity of germination(CVG)
Seedling length(SL)
Primary shoot length(PSL)

Primary root length(PRL)
Seedling fresh weight(SFW)
Seedling dry weight(SDW)

ARy P g g A

Seedling vigour index(SVI)

ans
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Table 3. Continued

¥ sl aalsl—

Mean Squares Ol o  wSbo

ool s & I 505 55 L
sl IRPpE sl aty, opalS ealS S el
. N o SL PSL PRL SFW SDW SVI
Replication IS 3 2327 4.342™ 7.162™ 3.410° 1.399™ 21.318™
Cultivar (A) B35 20 454191 341.497° 31.332° 39.445" 78.658" 271.189
Seed moisture (B) S casb, gl 62,2917 549.697" 41.232° 37.145° 76.158" 238.119°
AxB Shcabxed, 4 (81551 51.631° 39.118" 39.179" 45.161" 392.138™
Seed deterioration temperature (C) Sospsbs 2 8TISE 52.630° 38.818 37.979° 46.961" 372.938™
AxC Sosmpslexs, 4 17.648 59.641" 44.494" 29.940" 38.029" 453.981"
BxC Sosep ey ,hiad, 4 168917 65.519" 33.642° 37.590" 37.961" 353.153"
AxBxC Sl b, g 10489 55.166" 11.624" 13.320 15.012" 113.108™
Seed deterioration time (D) ke Sospon 2 12.832° 16.694" 11.515" 10.303" 11.320° 116.535™
AxD oy Sspupidix s, 4 69.180° 59.789" 42.345" 45.250" 85.430" 247769
BxD S g odexcasb, 4 65.188° 58.780" 32:445" 46.26" 89.421° 277.719™
CxD Sosepodxls 4 34.700° 41.309° 48.708" 35.000" 53.020" 234.950"
AxBxCxD Sgp lixlosx iy byxed;, 16 552007 95.501" 56.896° 67.749" 77.900" 364.459"
EITOr (uupyeexa) (AXBXCxD) L= 48  0.433 2.589 1.663 1.950 1.201 1.836
Total K 63
CV.% Sk g oy 1.98 6.96 7.69 11.91 2.21 10.04

Ns, * and **: Not significant, significant at 5% and 1% levels, respectively.

Final germination percent(FGP)
Normal seedlings(NS)
Abnormal seedlings(AS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Coefficient of velocity of germination(CVG)

Seedling length(SL)

Primary shoot length(PSL)

SN 50 Sl o 53 s gme ls gme b 5 4 5 * s

Primary root length(PRL) Seedling vigour index(SVI)

Seedling fresh weight(SEW)
Seedling dry weight(SDW)

ZAA
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Table 4. Mean comparison of cultivar, seed moisture content, temperature and time of deterioration interaction for different
seed parameters of oil-seed rape

b )les SO S 3SE Lo Lo 52 Lo s sy Jdsb Jsb Jdsb 053 R3Y ool
Treatment il GlhewlS el ol Sl Gle eplS sl =y 5 S “
s sole @lee  Siwle &5, &5, sl aJl aalS aals amals

FGP(%) NS(%) AS(%) .“MTG . MDG DGS SL(cm) PSL(cm) PRL(cm) SFW(g) SDW(g)  SVI

AB,C,D, 82.000a  80.000a 10.500a/ 6.900a° 0.163a  7.030a 15.000a  7.500a 7.975a  7.000a 2.82a  228.160a
AiBCiD, 80.000b  78.000b 10.000a 6.800ab 0.163a  7.500b  15.000a  7.500a 7.975a  7.000a  2.850a  223.725b
AB,C;D;y 80.000b 77.600bc  9.000b  6.750b< 0460ab 7.000b  14.800a 7.400ab  7.650b  6.975a 2.750ab  209.000d
ABCD, 79.500bc  77.500bc  8.750b  6.750b < 0.160ab _6.500c  14.800a 7.400ab  7.600b  6.975a  2.650b  202.725e
ABC,D; 79.500bc  77.500bc  8.500bc  6.750b 0.160ab 6.250c 14.700ab 7.400ab  7.600b  6.975a  2.625b  201.450e
AB,C5Dy 79.000bc  77.250bc  8.500bc  6.750b  0.158ab' 6.750cd 14.500ab  6.525b  7.500bc  6.825ab 2.550bc  201.400e
ABiGD,  79.000bc  77.000bc  8.500bc  6.750b  0.158ab  6.700cd’ 14.500ab.  6.500b  7.500bc  6.750b  2.550bc  197.531ef
A1B,CsDs 78.750c  76.250c  8.000c  6.500bc 0.156b  6.250d  14.500ab  6.500b  7.500bc  6.750b  2.500c  196.875ef
A1B,CiDy 78.750c  76.250c  8.000c  6.500bc  0.155b  6.000de 14:500ab 6.500b  7.500bc  6.750b 2.455cd  189.053f
AB,CiD,  78.000cd  75.500cd  8.000c  6.000c  0.155b  6.750e 14.400ab_ 6.500b,  _7.500bc  6.650bc 2.450cd  188.650f
AB,C Ds 78.000cd  75.250cd  7.750cd  6.000c  0.155b  6.750e  14.025b " 6.425b<  7.500bc  6.625bc 2.450cd 186.200fg

e 35051 3,8 CB )y

210 gols me DMl (Sl (glazals dim 0 53T 5 ealazul b (P<e/+0) Jlaz= gl 03 D pn 53 O G L b Sl
Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan's multiple range test.
FO Fr LA Sspmd slalbes 55 4 :1C3 5 C2 (Cl oo ys ¥ 5 Y0 V0 ,d slacasb, o 5 4 B3 ;B2 (B1 «Orient ; RegentxCobra/y SLM046 EICIN PR A3 ;A2 Al
ele FA VY OYF L0 (S b Glaeile s 5 4 :D3 D2 D1 sl § sle w300
Al, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15, 25 and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.
Final germination percent(FGP) Mean time to germination(MTG) Primary root length(PRL) Seedling vigour index(SVI)

Normal seedlings(NS) Mean daily germination(MDG) Seedling length(SL) Seedling fresh weight(SFW)
Abnormal seedlings(AS) Daily germination speed(DGS) Primary shoot length(PSL) Seedling dry weight(SDW)
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Table 4. Continiud F Ul aels!
bobes Loy Loy Loy Lo e Lo e S Jsb Jsb Jsb 03 035 ool
Treatment  _july bl chamald ol Sl el ol Sl ey 5 St 4

=¥ sl sl o Sl ETY $l39) sl sl wals ol ol

FGP(%) NS(%) “AS(%) MTG MDG DGS  SL(cm) PSL(cm) PRL(cm) SFW(g) SDW(g)  SVI
A B,C,D, 77.500d 75.250cd 7.500cd= 6.000c  0.155b  6.050f 14.000b 6.375bc  7.500bc  6.625bc  2.375d  184.500g
AByC,D, 77.000d  75.000cd 7.500cd 6:000c . 0.155b  6.000f 14.000b 6.300bc  7.400c 6.500c  2.300e  180.000h
AB,C,D; 77.000d  75.000cd 7.500cd’  6.000c  0.155b  6.000f 13.925bc  6.250c 7.400c 6.500c  2.300de 178.000hi
AB,C3D, 77.000d  74.250d 7.500cd 5.900c 0.153bc  6.000f 13.900bc  6.250c 7.400c 6.500c  2.275de 177.531hi
AB,C5D, 77.000d  74.000d  7.000d 5.00c< 0:50bc 5.700fg 13.750bc  6.100cd  7.400c  6.455cd  2.250¢ 173.1751
AByC3Ds 76.500de  74.000d  7.000d  5.900c “0.150bc 5.020fg 13.750bc 6.100cd  7.400c  6.450cd 2.250e  171.150ij
AB;CiDy 76.500de 73.250de 7.000d 5.750cd 0.150bc < 5.000g 13.750bc  6.075d 7.305d  6.450cd  2.250e 168.3505
AiB;CiD, 76.000de 73.250de 6.750d 5.750cd 0.150bc’ 5.950g 13.575c 6.050d 7.300d 6.400e  2.225¢f  168.143j
A1B;CiD; 76.000de 73.000de 6.500de 5.750cd 0.150bc  5.000g 13.500c¢.. 6.000de 7.300d  6.375de 2.225¢f  167.085j
AB;C,Dy 76.000de 73.000de 6.500de 5.750cd 0.150bc 5.500g. 13.500c 6.000de 7.300d 6.355¢  2.200ef 166.500jk
AB;CD, 75.250e  73.000de 6.500de 5.750cd 0.147¢  5.500g 13.500c 6.000de 7.100e  6.325e¢f  2.125f  164.970k
AB;C,D; 75.000e  72.500e  6.500de 5.650cd 0.147c¢  5.500g 13.450cd. 6.000de 7.050ef  6.300ef 2.115f  163.800k

Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan's multiple range test.

10 gls gme DMl (Sl (glatals dim O 33T salizel L (P74 0) dlexst mhaws )3 0w o 53 O G L b Sl

FO Fr b Sase b by e 5 4 :C3 5C2 (C1 tasyn 0 50 V0 & slacu,b, o 5 4 B3 ;B2 Bl «Orient ;RegentxCobra s SLM046 sbed, oo 5w A3 A2 Al

el FA VY YF L0 (Sssuld claods L5 5 4:D3 3 D2 D1 sl § sle w300

Al, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15, 25 and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP)
Normal seedlings(NS)
Abnormal seedlings(AS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Primary root length(PRL)
Seedling length(SL)
Primary shoot length(PSL)

Seedling vigour index(SVI)
Seedling fresh weight(SFW)
Seedling dry weight(SDW)

54,
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Table 4. Continiud F Jgd asls|
LA)L«.:; o yd M)J do s Ja.«ujiﬁ Ja..wjiﬁ C—J‘—ﬂ J}l} J)la d)l; Q)} g_))j ua}u
Sl el GlealS oL Sl Gl emlS sl Aty 5 S “
% sl ©ole e TS PETY) PETY) 4J ! ad wealS aals wl:f

Treatment FGP(%) NS(%) AS(%) . MTG  MDG  DGS  SL(cm) PSL(cm) PRL(cm) SFW(g) SDW(g)  SVI

AB;G3Dy 75.000e  72.250e  6.500de “5.550d  0.147c  5.500g 13.450cd 6.000de  7.050ef  6.275f  2.115f  162.800kl
AB;CD,  74.750ef  71.500ef  6.000e  5:550d .0.145cd  5.050h 13.250d  6.000de 7.000e  6.255fg  2.115f  162.425kl
AB;CsDs 74.500ef  71.250ef  6.000e | 5.500d¢ .0.145cd 5.000hi 13.125de 6.000de 7.000e  6.250g 2.105fg  155.1251
ABICiD;y  74.000ef 71.000ef 6.000e  5.500d 0.145cd  5.025i 13.000de 6.000bc  7.000ef  6.250g 2.105fg  154.0001
ABICiD;  74.000ef 70.500f  6.000e  5.500d. 0.1444cd 5.000i 13.000de 5.750cd  7.000ef  6.250g 2.100fg  154.0001
ABICiD;  74.000ef 70.250f  6.000e  5.500d 0.1444cd 4.9501 12.900e  5.750cd  7.000ef 6.225gh 2.100fg  151.560m
ABIC.D; 74.000ef  70.000f  6.000e  5.500d 0.1444cd £ 4.950i 12.900e 5.725d  7.000ef  6.000h  2.100fg  151.200m

%
:,9. ABIC,Dy  74.000ef  70.000f  5.500ef 5.250de  0.140d  4.885i) 12.900e 5.600e 6.905ef  6.000h  2.090g 150.675mn
3‘ A,BCyD;5 73.500f 69.500fg 5.500ef 5.250de  0.140d  4.880ij¢ 12750ef . 5.525¢ 6.900ef  6.000h 2.000gh 149.455mn
\_«“ AyB,CG;D, 73.000f 69.000fg 5.500ef 5.000de 0.138d  4.775ij . 12.625ef  5.500¢ 6.900ef  5.825hi  2.000gh 149.175mn
§ AyB,C;D, 73.000f 68.500fg 5.500ef 5.000de  0.137d 4.725j 12.500f  5.500e 6.900ef  5.750i 2.000gh 149.175mn

ABiGD;  72.000g  68.000g  5.000f 5.000de 0.137d  4.700g 12.400fg » 5.500e © 6.900ef  5.7501 1.990h  148.390n

10 6ols me DMt (Kl (glatals bz 03T Slanlizal b (P</00) Jlaz>| el 53 Ot 2 o oL oy L s o Sl
Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan’s multiple range test.
FO el (Sogm b gbales o 5 4 :C3 5C2 (Cl tas,s Y0 50 V0 4k sloacasb, o 5 « B3 ;B2 (Bl «Orient s RegentxCobra 3 SLM046 cbed, w5 4 A3 A2 Al
el FA S VY YF L0 Sspds slboae L 5 4:D3 ;D2 DI sl § sle a5 00
A1, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15,25-and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP) Mean time to germination(MTG) Primary root length(PRL) Seedling vigour index(SVI)
Normal seedlings(NS) Mean daily germination(MDG) Seedling length(SL) Seedling fresh weight(SFW)
Abnormal seedlings(AS) Daily germination speed(DGS) Primary shoot length(PSL) Seedling dry weight(SDW)
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Table 4. Continiud F Jgde aalsl
bobes Aoy Loy Aoy Lo e Lo e S Jsb Jsb Jsb O3 033 ol

Sl sheald  gheald ol Gl Gl el sl ity 5 S 2

=% @l Gl e Sl <135, <139, sl sl wals oS oalS

Treatment FGP(%) NS(%) AS(%) MTG MDG DGS SL(cm) PSL(cm) PRL(cm) SFW(g) SDW(g) SVI
AB,C\D;  72.000%8  67.500%°  5.000° “5.000% 0.136%  4.700'  12.250%°  5.500°  6.850"  5.750°  1.990"  142.500°
AB,C\D,  72.000%8  67.250°"  5.000° 4.850° .0.136%  4.600° 12.000®" 5475  6.850" 5700  1.990"  142.000°
AB,CD;  71.750g 66.750h  5.000f | 4.780¢’ 0.135de  4.600k  12.000gh 5.325¢f  6.750fg  5.650j  1.950hi  139.3000p
A:B,C,D; 71.000gh  66.500h  5.000f 4.750e 0.135de  4.5001 12.000gh  5.275f  6.700fg  5.650j  1.950hi 138.931op
AB,CoD,  71.000gh  66.500h  5.000f  4.750e/ 0.135d¢ 4.5001 12.000gh  5.250f  6.650g  5.625]  1.900i  136.900p
A:B,CoD;  71.000gh  66.000h  4.750f  4.750e 0.135de 4.5001 12.000gh  5.250f  6.600g  5.600jk  1.900i 133.200pq
A:B,CsD; 71.000gh  65.500hi  4.750f  4.630ef 0.134¢  <4.5001 11.900gh 5.250f  6.550g  5.505k  1.850ij 132.300pq
A:B,C;D,  71.000gh  65.500hi  4.500fg  4.600ef 0.133¢ .4.5001 11.850gh 5.175fg  6.500g  5.500k  1.850ij  131.350q
A:B,CsD;  70.500gh  65.500hi  4.500fg  4.600ef 0.133¢  4.450lm’ 11.750gh~ 5.125fg  6.500g  5.500k  1.850ij  129.500qr
A:B;CiD;  70.000h 65.250hi 4.500fg  4.550f 0.133¢  4.400m . 11.750gh 5.125fg  6.500g  5.400kI  1.809j  129.200qr
AB:CiD;  70.000h  64.500i 4.500fg  4.550f 0.133¢  4.350mn 11.750gh  5000g  6.500g 5.375kI  1.800j  122.650r
AB:CiD;  70.000h  64.000i 4.000g  4.20f 0.132ef 4.350mn 11.750gh » 5.000g" +6.500g  5.3001  1.800j  122.500r

10 6ls me DMt (Gl (glatals iz 03T jlanlizal b (P</00) Jlaz>| el 53 Ot 2 o oL oy L s o Sl
Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan’s multiple range test.
FO el (Sogm b gbales o 5 4 1C3 5C2 (Cl taws,s Y0 50 V0 4k slcasb, o 5 « B3 ;B2 (Bl «Orient s RegentxCobra 3 SLM046 cbed, w5 4 A3 A2 Al

el FA S VY YF L0 Sopd b sl L5 5 4:D3 3 D2 DI sl § sle w500

A1, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15,25-and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP)

Normal seedlings(NS)
Abnormal seedlings(AS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Primary root length(PRL)
Seedling length(SL)
Primary shoot length(PSL)

Seedling vigour index(SVI)
Seedling fresh weight(SFW)
Seedling dry weight(SDW)
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Table 4. Continiud F Jgd asls|

bl Aoy e e L s Lo s o Jsb Jsb Jsb 055 O3 ool
Treatment  jule  shapald  cbhamald ol Sl il ol Wl Al 5 St 4
v ssle 83 e Sl PHETY) HETY) 4J ! aJsl wealS aals aals

FGP(%) NS(%) “AS(%). MTG MDG  DGS  SL(cm) PSL(cm) PRL(cm) SFW(s) SDW(g)  SVI

A;B;C.Dr 69.500hi  64.0000  4.000g ~<4.500f 0.13lef 4.300mn 11.650h  4.900g 6.500g  5.000m 1.790jk  122.400r
A;B;C.D; 69.000hi  63.000]  4.000g 4.500f 0.130ef 4.300mn 11.650h 4.750gh  6.500g  5.000m 1.755k  121.413rs
A;B;C.D; 69.000hi  63.000]  4.000g | 4.500f 0.130ef 4.270n  11.600hi 4.750gh  6.450gh 5.000m 1.750k  121.050rs
A;B;C3Dy 68.750ij  63.000;] 4.000g  4.500f 0.129¢ef 4.270n  11.500i 4.750gh  6.450gh 5.000m 1.700kl  120.700s
AB,CoDy 71.000gh  66.500h  5.000f  4.750es 0.135de’  4.5001 12.000gh  5.275f  6.700fg  5.650; 1.950hi 138.9310p
AB,CoD;  71.000gh  66.500h  5.000f  4.750e 0.135de 4.5001 12.000gh  5.250f 6.650g 5.625j 1.9001 136.900p
AB,CoD; 71.000gh  66.000h  4.750f  4.750e 0.135de ©4.5001 12.000gh  5.250f 6.600g  5.600jk 19001 133.200pq
A;B,CDr 71.000gh  65.500hi  4.750f  4.630ef 0.134e * 4.5001 11.900gh  5.250f 6.550g  5.505k  1.850ij 132.300pq
A;B,CiD;  71.000gh  65.500hi  4.500fg  4.600ef 0.133e 4.5001/ 11.850gh=, 5.175fg  6.500g  5.500k  1.850i7  131.350q
A:B,C3D; - 70.500gh  65.500hi  4.500fg  4.600ef 0.133e  4.450lm . 11.750gh 5.125fg  6.500g  5.500k  1.850ij  129.500qr
AB;C\Dy 70.000h  65.250hi 4.500fg 4.550f 0.133e  4.400m 11.750gh 5425fg  6.500g 5.400kl 1.809;5  129.200qr
AB;CiD,  70.000h  64.500i 4.500fg 4.550f 0.133e  4.350mn 11.750gh . 5.000g 6.500g  5.375kl  1.800j 122.650r

1 6ls me DMt (Kl (glatals iz 03T Slanlizal b (P</00) Jlaz>| el 53 Ot 2 o oL oy L s o Sl
Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan’s multiple range test.
FO el (Sogm b gbales o 5 4 1C3 5C2 (Cl taws,s Y0 50 V0 4k slcasb, o 5 « B3 ;B2 (Bl «Orient s RegentxCobra 3 SLM046 cbed, w5 4 A3 A2 Al
el FA S VY YF L0 Sopd b sl L5 5 4:D3 3 D2 DI sl § sle w500
A1, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15,25-and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP) Mean time to germination(MTG) Primary root length(PRL) Seedling vigour index(SVI)
Normal seedlings(NS) Mean daily germination(MDG) Seedling length(SL) Seedling fresh weight(SFW)
Abnormal seedlings(AS) Daily germination speed(DGS) Primary shoot length(PSL) Seedling dry weight(SDW)
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Table 4. Continiud F Jgde aalsl
bobes Loy Loy Loy Lo e Lo e S Jsb Jsb Jsb 033 033 ool
Treatment  jule  sbapals  chwmld 0L Sl Gkl Nk e i) 5 S a
=% sl ©le e Gl 4l <139, sl sl oalS wals oals
FGP(%) NS(%) AS(%) MTG _MDG _ DGS _ SL(cm) PSL(cm) PRL(cm) SFW(g) SDW(g)  SVI

A;B;CiD;  70.000h  64.000i  4.000g 4.20f  0.132¢f 4.350mn 11.750gh  5.000g 6.500¢g 5.3001 1.800j 122.500r
AB;CoDp - 69.500hi 64.0000 4.000g  4.500f 0.131ef 4.300mn 11.650h  4.900g 6.500g  5.000m 1.790jk  122.400r
AB;CoD; 69.000hi  63.0007  4.000g | 4.500f< 0.130ef 4.300mn 11.650h 4.750gh  6.500g  5.000m  1.755k 121.413rs
AB;C,D; 69.000hi  63.0007  4.000g  4.500f 0.130ef 4.270n  11.600hi 4.750gh  6.450gh  5.000m  1.750k  121.050rs
AsB;G3D; 68.750ij  63.000;  4.000g  4.500f < 0.129ef 4.270n 11.500i 4.750gh  6.450gh  5.000m 1.700kl  120.700s
A;B;C3D, 68.5001  62.750;  3.750g 4.440fg 0.125f 4:200n0  11.500i 4.750gh  6.400gh  5.000m 1.700kl 116.325st
A;B;C3D; 68.000i 62.000jk 3.500gh 4.400fg 0.125f 4.1250 11.400ij  4.625h  6.400gh  5.000m  1.700kl  114.195t
A;B,CDy 68.000i 61.750jk 3.500gh 4.400fg 0.125f "40.500p 11.000j 4.550i  6.400gh  5.000m  1.700kl 114.075st
A;BICiD,  67.250ij 61.500jk 3.500gh 4.360fg 0.125f  40.000p  10.900j 4.5251  6.350gh  4.950m 1.6551 110.500t
ABICD;  67.000if 61.500jk 3.500gh 3.350fg 0.120fg 39.500pq.. 10.900j" 4.500i  6.350gh 4.950m  1.6501  110.500t
A3;B,C,D,y 67.000ij 60.500k 3.500gh 3.350fg 0.120fg 38.000pq 10.875j 4:500i 6.300h  4.900mn 1.625Im  110.400t
A;BICD;  67.000ij 60.000k  3.000h 4.320fg 0.120fg 38.000pq 10.750jk » 4.500i 6.300h  4.900mn 1.600lm 108.800tu
A3B,C;D; 66.000j 59.500kl 3.000h 4.300g 0.120fg 37.700q 10.750jk .4.500i 6.300h 4.750n  1.550m  102.750u

Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan's multiple range test.

2,10 eols re DMl (Sl (glazals dimm O 53T o3liul b (P</:8) Yozt elows )3 O g 53 oL oy L s o Sl

FO el (Sogm b gbales o 5 4 :C3 5C2 (Cl taws,s Y0 50 V0 4k slacasb, o 5 « B3 ;B2 (Bl «Orient s RegentxCobra ; SLM046 s, w5 4 A3 A2 Al

el FA S VY YF L0 S b cbSte e 5 4 D3 3D2 DI s F sle x5 00

A1, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15, 25 and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP)

Normal seedlings(NS)
Abnormal seedlings(AS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Primary root length(PRL)
Seedling length(SL)
Primary shoot length(PSL)

Seedling vigour index(SVI)
Seedling fresh weight(SFW)
Seedling dry weight(SDW)

sy



Table 4. Continiud F Jgd asls|

bsles e e e L s L s e Jsb Jsb Jdsb 37 N3%) ool
Treatment  sjule haals el oL Sl il walS bl b K S s
=% ©sle ©ile e JESTHEE YY) RS aJ ! P aalS aalS aalS

FGP(%) NS(%) “AS(%) MTG MDG  DGS  SL(cm) PSL(cm) PRL(cm) SFW(z) SDW(s)  SVI

A3B,G3D; 65.000k  59.000kl  3.000h~4.280g 0.120fg  35.750r 10.500k  4.5001 6.300h  4.610no 1.500mn 100.500v
A3B,G;D, 65.000k  59.000kl  3.000h _4.200gh . 0.120fg  30.250s  10.500k  4.5001 6.300h  4.5250 1.500mn 97.263v
A3B,C3D; 65.000k 58.2501 3.000h | 4.030h . 0.115g  30.250s 10.375k  4.250j 6.250h  4.5000 1.500mn  93.800v
A3B,C,D, 65.000k 57.5001  2.750hi 4.000h ~0.110g  27.250t 10.250kl  4.250j 6.250h 45000 1.405n  93.000v
A3B,CiD, 64.0001 57.5001  2.750hi 4.000h  0.110g  25.500u 10.250kl  4.000k 6.250h  4.3250p 1.400n  91.325w

3 A3B,CiDs 64.0001  57.000lm 2.750hi  4.000h ~ 0.110g +25.000u 10.200kl  4.000k 6.250h  4.250p 1.370no  90.420w
:‘%ﬂ A3B,C.D, 64.0001  56.000m  2.750hi 4.000h  0.110g < 25.000u 10.200kl  4.000k 6.2001  4.225p 1.3000  83.200w
\x% A;B,GoD, 63.000m  55.750m  2.500hi  4.000h 0.105gh . 22.000v _ 10.0001  4.000k 6.2001  4.125pq 1.3000 81.320wx
\,—"j A;B,CoD; 62.750m  55.250mn  2.500hi 3.900h 0.105gh 20.500w  10.000L, 4.000k 6.2001  4.000q 1.2750 81.250wx
%‘ A3B,C3D; 62.750m  54.500n  2.500hi 3.800h 0.100gh 20.000w._10:0001 3.750kl  6.150ij 4.000q 1.2550p 80.325w

A:B,CsDy 62.000mn 54.500n  2.250i  3.800h 0.100gh 20.000w <10.0001 3.750kl  6.150ij 4.000q 1.2500p  79.300w
A3B,C3D; 62.00mn  54.500n  2.000i  3.700hi 0.100gh 19.000wx 10.000L, 3.625kl ~ 6.150ij 3.975q 1.2500p 76.250wx
A3B;CD; 61.000n  53.250no  2.000i  3.600hi 0.095h  16.250x  10.0001 . 3.5001 6450ij  3.900qr 1.2500p  70.800x

2,10 els me DMt (Sl (glazals dim 0 53T 51 eslizulds (P<v/48) Jlaz>| gl 03 Ot a5 oL oy L s o Sl
Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan's multiple range test.
FO el (Sogm b gbales o 5 4 :C3 5C2 (Cl ot ,s Y0 50 V0 4k slacasb, o 5 « B3 ;B2 (Bl «Orient s RegentxCobra ; SLM046 s, w5 4 A3 A2 Al
el FA S VY YF L0 S b bt e 4 D3 3D2 DI 651 F sle x5 00
A1, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15, 25 and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP) Mean time to germination(MTG) Primary root length(PRL) Seedling vigour index(SVI)
Normal seedlings(NS) Mean daily germination(MDG) Seedling length(SL) Seedling fresh weight(SFW)
Abnormal seedlings(AS) Daily germination speed(DGS) Primary shoot length(PSL) Seedling dry weight(SDW)

$40



WAV Jlo oF olad OFF o, 5 Jlg @

Table 4. Continiud F Jgde aalsl
bsles 4oy Aoy 4o, Lo e Lo e e Jsb Jsb Jsb N3] 035 ool
Treatment  juley  sbheald  clbaals ol Sl sl ol sl i) 5 i “

=¥ ssle wle & Sodler <3, a3, adsl sl oals oalS oalS

FGP(%) NS(%) AS(®%) MTG _MDG _ DGS _ SL(cm) PSL(cm) PRL(cm) SFW(g) SDW(g)  SVI
A3B;C\D, 61.000n  52.0000 2:000i 3.600hi ~ 0.095h  16.250x  10.0001  3.5001 6.150ij 3.850r 1.200p  70.594x
A3B;CiD; 60.0000  51.500p 2.000i . 3.500hi=. 0.090h 15.750xy 9.9001 3.275lm  6.100j 3.825r 1.125pq 70.250x
A3B;C,Dy 60.0000  51.250p 2.000i  3400i <0.090h 15.550xy 9.700lm 3.250lm  6.050j 3.700s  1.125pq  69.750x
A3B;CGD, 60.0000  51.000p 1.900i 33000 0.090h 15.550xy 9.500m  3.125m 6.050j 3.655st  1.125pq 67.500xy
A3B;C,D; 59.000p 51.000p 1.750jk  3.300i  0.090h "15.550xy 9.500m 3.000mn 6.000jk  3.650t 1.100g  66.000xy
A3;B;C3Dy 59.000p 51.000p 1.750jk 3.200ij 0.085h / 12.500y  9.000n 3.000mn 6.000jk  3.500t 1.100g  64.900y
A3B;C5D, 58.750p 48.750pq  1.500;  3.200ij 0.085h ,12.000y ...9.000n 3.000mn 6.000jk  3.500t 1.100q 58.750yz
A3;B;C3D; 56.000q 48.500q 1.500j 3.000j 0.085h  10.500z  9.000n > 3.000mn 6.000jk  3.500t 1.100q  52.000z

Means, within each column followed by the same letters are not significantly different (P<0.05) by Duncan's multiple range test.

10 gls gme DMl (Sl (glatals dist O 53T oslizall (P<4/:0) Jloxst mhaw )3 &g o 53 LS G b e Kbe

FO el (Sogm b sbales w5 4 :C3 5C2 (Cl tas,s 10 5 Y0 V0 Lk slacasb, o 5 « B3 ;B2 (Bl «Orient s RegentxCobra ; SLM046 slepd, s 5 4 A3 ;A2 Al
ele FA VY OFF L0 (Sl s clbods e 5 4 :D3 D2 D1 sl § sle w300

A1, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes; 15, 25 and 35%, C1, C2 and C3: Seed
deterioration temperature 40, 45 and 50 °C; D1, D2 and D3: Seed deterioration 12, 24 and 48 houres.

Final germination percent(FGP)
Normal seedlings(NS)
Abnormal seedlings(AS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Primary root length(PRL)
Seedling length(SL)
Primary shoot length(PSL)

Seedling vigour index(SVI)
Seedling fresh weight(SFW)
Seedling dry weight(SDW)
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Table 5. Analysis of variance for seed parameters in field of three oil-seed rape cultivars deteriorated seeds

MS ol e oL

@ bl b el gl F05s S 0jy an el
@157 alS wals oalS oals wals 23 aalS
df. a5
8.0.V. S e SER FEI SH SFW SDW SVIF
Year 1 6215™ 5325™ 2.901™ 18.836 0513™  495.620
Block Sho 3 2.512™ 1.564™ 1.042™ 15.027" 0.027™  651.680°
Year x Block ShxJe 3 5.330™ 2.668™ 4.820™ 78.827" 1.163™  891.160"
y Cultivar &2 44967 71.057° 86.0347 360.0347  18.836°  2965.859”
»  Year x Cultivar Soxdul 240 15330 16.198"™ 25.592™ 109.592™  6.420™  143.290™
' Seed deterioration tempretures Sy agep slas 1 207055 867 91.897 251.703" 4329017  18.460°  2301.1217
\%\. Year x Seed deterioration tempretures oy S plosx J (2 7.501™ 14.004™ 39.394™ 107.827™ 5.130™ 178.592ns
= Cultivarx Seed deterioration tempretures e (Sapupslos s by Wi 5 A 54953 91.826" 102,592 928.859™  18.422"  4140.7317
%‘ EKG:arXCullﬂtivar>< Seed  deterioration 4 Ssp s sles 5 o8yl plim 51 4 14:350™ 38.202™ 46.830™ 131.428™  27.144™ 2078.828"
Seed deterioration time S Sappo 2 59919 79.706" 88.418" 965.589™  33.024"  3825.253"
Yearx Seed deterioration time o S potx 2 18.708™ 19.628™ 25.253™ 114.708™  13.298™ 1953.394™
Cultivarx Seed deterioration time e Sogup ey by M f 4 55867 83.202° 96.971" 786.04" 44.058"  4620.495"
YearxCultivarx Seed deterioration time s S g e o3, bl Jix 4 12.273" 14.708"™ 36.800™ 180.780™ 14.13™  2965.58"
Seed deterioration tempreturesx  Seed L& Fasiomsls W s 4 62450 7591 96.559" 911.897"  29.017°  3841.092"
deterioration time "
Yearx Seed deterioration tempreturesx 4 Sspm S s bos Jlie jix Jb 4 21.342™ 44.804™ 65.589™ 34.708™ 18.014™  3786.054
Seed deterioration time o - y . o o
Cultivarx Seed deterioration tempreturesx S g b a5 s 48y flize 31 8 97.146 251.703 301.428 104.391 66.042 7286.883

Seed deterioration time

544

YearxCultivarx ~ Seed ~deterioration  ,d; S 3 Se 5 bos el Jlize Jix J 16 17.633"™ 24.006" 43.901™ 312.592" 14.163™  3418.890"
tempreturesx Seed deterioration time
Error L= 156 1.584 1.390 1.078 1.708 1.420 1.846
CV.% CH I 2.449 2.380 6.280 16.210 4.740 8.210
Ns, * and **: Not significant, significant at 5% and 1% levels, respectively. FANRY/.J R P P E P S PRV T FE L * ng
Seedling emergence rate (SER) Seedling height (SH) Seedling dry weight (SDW)

Field emergence index (FEI Seedling fresh weight (SFW) Seedling vigour index in field (SVIF)
g
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Table 6. Mean comparison of cultivar, temperature and time of deterioration of different seed parameters of oil-seed rape (two years means)

b les o5eb sy 258k el gl F O35 eSes O3 4y el
wopalS oals palS oS oS s )50 5 wpalS
Treatments SER FEI SH (cm) SFW (g) SDW (g) SVIF
(Seedling/Day)
A B, C 9.500a 99.250a 46.250a 60.750a 5.342a 507.490a
A B G, 9.500a 98.000b 45.000b 60.500a 5.200ab 494.000b
A B G 9.450a 98.000b 45.000b 60.000ab 5.000b 472.500c
A B, C; 9.00ab 97.500¢ 44.750bc 59.850ab 4.850b 436.500d
A B, G, 8.850ab 97.500c 43.000c 59.000b 4.500c¢ 398.250e
A B, G, 8.750ab 97.000d 43.000c 59.000b 4.450¢ 358.000f
A1 B; C; 8.700ab 97.000d 42.750cd 58.000c 4.200cd 357.000g
A B; G, 8.300b 96.000¢e 42.500d 57.500cd 4.200cd 348.600h
A B; G, 8.200b 96.000e 42.200d 57.000d 4.050d 332.1001
A, B, C; 6.650ef 86.454n 354751 47.450j 2.858ij 190.250q
A, BiG, 6.600f 850.500n 35.000j 47.000k 2.600j 171.600r
A; B1Cs 6.600f 85.0000 35.000; 46.5001 2.600; 171.600r
A, B,Cy 6.500fg 83.750p 33.450k 45.000m 2.550k 165.750s
A, B,C, 6.450¢g 82.500q 33.0001 44.000n 2.450k 155.445t
AsB; Cs 6.050h 82.000q 33.0001 44.000n 2.3501 142.175u
A, B; C; 5.5001 81.000r 32.000m 43.5000 2.250m 123.750uv
A, B; G, 5.5001 81.000r 32.000m 43.0000 2.200n 121.000v
AyB;5 Cs 5.000j 80.050s 30.540n 42.750p 2.1000 105.000w
A; B, C; 8.070b 94.810f 40.400e 55.500e 3.815¢ 307.467]
A3 B, G, 8.050bc 94.000g 40.400¢ 54.000f 3.700f 397.850k
Az B; G 8.000c 93.000h 40.400e 54.000f 3.700f 296.0001
A3 B, C; 7.000d 92.5001 38.000f 53.000g 3.650fg 255.500m
A3 B, G, 7.000d 90.755j 37.500¢g 53.000g 3.550g 248.500mn
Az B, Cs 6.800de 90.5001k 37.500g 51.000h 3.550g 241.400a
A; B;Cy 6.750e 89.000k 36.650h 51.000h 3.200h 216.0000
Az B;C, 6.750e 89.000k 36.650h 50.050hi 3.0001 202.5000p
A; B3Cs 6.70e 88.001 36.5001 48.5001 3.0001 201.000p

10 gls me Dol SKls (glazals bz 0 53T 5 ealizul L (P<e/00) Jlaz>| cb‘w 33 05t a5 OLSS oy > U Lhd_:i.v\?d

Means, within each column followed by the same letters are not different (P<0.05) bi/ Duncan’s multiple range test.
PO Fr d (Ssgu b slales o5 5 4 103 5 C2 (Cl tto ;570 5 Y0 00 L4 slacusb, w5 5 « B3 5 B2 (B1 «Orient , RegentxCobra ; SLM046 slaos, v 5 4 A3 5 A2 Al
el FA S VY YF L0 S b glbde e 4 D3 5D2 DI sl F sle x5 00
Al, A2 and A3: Cultivars SLM046, RegentxCobra and Orient; B1, B2 and B3: seed moisture contentes 15, 25 and 35%, C1, C2 and C3: Seed

deterioration temperature 40, 45 and 50 °C,; } ) ) )
Seedling emergence rate (SER) Seedling height (SH) Seedling dry weight (SDW)
Field emergence index (FEI) Seedling fresh weight (SFW) Seedling vigour index in field (SVIF)
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Table 7. Simple correlation coefficients of seedling vigour parameters in field and related seed viability and vigour criteria of three oil-seed rape
cultivars measured by controlled deterioration test in laboratory

Characteristics L
S g el E F ok 359 el aeyd Sl Sl Lo gio Logie S g Jgb Bl Job Jgb F 0 59 sl
Olao 1968 988 axals dxals ol 4 Sl amals 4xals RIS Sidlgr  (Sidlg> dxals 44! Woldlyy  4mals ls 4
Characteristics by Ly FEINKS Ly oW sk SOl i S dlg> 4l39, 4139, dals axals
SH SFW SDW MDG SL PSL PRL SFW sow o2
SER FEI SviI FGP NS AS MTG DGS SVIF
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1
2 0.859"
3 0.037™ 0.899"
4 0.236™ 0.434" 0.477"
5 0.535" 0.533" 0.869™ 0.437"
6 0.834" 0.891" 0.886" 0.309™ 0.959"
7 0.855" 0.792" 0.034™ 0.169™ 0.676" 0.286™
8 0.622° 0.602" 0.299" 0.237" 0.107™ 0.50™ 0.976"
9 -0.621" -0.644" 0.218™ 0.272™ 0.043™ 0.757™  -0.832"  -0.987"
10 0.631" 0.630" 0.640™ 0.751™ 0.366™ 0.379™ 0.889" 0.403"™ 0.364™
11 0.167" 0.390 0.604™ 0.769™ 0.652" 0.206™ 0.844" 0.374™ 0.249™ -0.726"
12 0.101™ 0.296™ 0.054™ 0.370™ 0.097™ 0.204"™ 0.087™ 0.022" 0.003™ 0.353"™ 0.856"
13 0.881" 0.845" 0.829" 0.925™ 0.844" 0.851" 0.221™ 0.075™ 0.104™ 0.555™ 0.692" 0.886"
14 0.582" 0.573" 0.630" 0.639" 0.879" 0.807" 0.121™ 0.355™ 0.341™ 0.674™ 0.717" 0.846" 0.926"
15 0.634" 0.666" 0.695" 0.669" 0.821" 0.871" 0.169™ 0.198™ 0.189™ 0.168™ 0.262" 0.216™ 0.971" 0.717"
16 0.247™ 0.423" 0.625" 0.846" 0.405"™ 0.532" 0.214™ 0.476™ 0.683" 0.073"™ 0.150™ 0.061™ 0.636" 0.630 0.818"
17 0.489" 0.067" 0.803" 0.605" 0.886" 0.141™ 0.829" 0.344" 0.355m 0.108" 0.612™ 0.167" 0.861%* 0.904™ 0.808™ 0.383™
18 0.848" 0.760" 0.768" 0.488"™ 0.905 0.735" 0.537" 0.550™ 0.375™ 0.411" 0.334™ 0.620" 0.771" 0.524" 0.432" 0.282" 0.884™
Ns, * and **: Not significant, significant at 5% and 1% levels, respectively. TN 570 ezl pelas )3 ls mn il e b 5 4 K 5% s
iling emergence rate(SER) Seedling dry weight(SDW) Abnormal seedlings(AS) Seedling length(SL) Seedling dry weight(SDW)

1 emergence index(FEI)

iling height(SH)

1ling fresh weight(SFW)

Seedling vigour index(SVI)

Final germination percent(FGP)
Normal seedlings(NS)

Mean time to germination(MTG)
Mean daily germination(MDG)
Daily germination speed(DGS)

Primary shoot length(PSL)
Primary root length(PRL)

Seedling fresh weight(SFW)

Seedling vigour index in field(SVIF)
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