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Figure 1- The mean of minimum, maximum temperature and daily rainfall of Shirvanin
crop growth period @) 2014-2015 and b) 2015-2016
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Figure 2- Monthly radiation (mj .m'z.d'l) (a) and rainfdl (mm) in Shirvan region in 2014-
2015 and 2015-2016
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Figure 3- Biplot of first two components for agronomic traits on 20 cultivars of canolain
2014-2015 growing season
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Figure 4- Biplot of first two components for agronomic traits on 20 cultivars of canolain
2015-2016 growing season

Cultivars: 1- Licord, 2. Bilbao, 3. GKH-305, 4- SIm046, 5. Sarigol, 6. Talayee, 7. L72, 8. SW102, 9. Shirdli,
10. Zafar, 11. GKH-1103, 12. Opera, 13. Zarfam, 14. Kargje 3, 15. Kodiak, 16. Okapi, 17. Kargje 1, 18.
Modena, 19. GKH 2005, 20. Traviata)
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Table 1- Name and origin of the studied rapeseed cultivars

. < i . i e i
CLS) rv-*_) (Charecter) .55 o CLS) ﬁ) SR o
(Numy (Cultivary (Source) (Num)  (Cultivar) (Charecter) (Source)
. . ool GKH- . ol e
1 Licord Winter)at; c 11 Winter)ate.;
¢ Jibiewes (Germany) 1103 ¢ i Hungry)
2 Bilb: Winter) st ol 12 0 Winter) it Sy
I1hao ¢ i (France) pera (¢ i (Sweden)
GKH- , REES e bl
Winter) atoo; Irany.l,!
3 305 ¢ ) wiens Hungry) 13 @afam)  (Facultative dramoly
4 SImo46 Winter) st ot 14 Yes Wintenat..;  dranyl,l
m ¢ ) s (Germany) (Kargje 3) ¢ e RS
Folo : . . ol
ring) o Irany -, Winteryati..;
5 Sarigoly (Spring) s, drany ¢, 15 Kodiak ¢ Yalnns Germany)
b Winter) ali; Iran) -, 16 kapi Winterat.; il
(Talayee) ¢ ) s aram ol oKap! ¢ s (France
« ; Vs .
Winter st Iran);,l ! . . Winterato.; Iran);,| !
7 L72 ( Yailino) ( )0ole 17 Kargje 1) ( Yl ( )0ole
8 ‘SW102  (Wintenet;  dramy, | 18 Mod - Sl
B o odena (Winter) (Denmark)
e . N GKH- , REES
rng) o Winteralt..;
9 Shiraliy SPring) « ke (Australiay 19 2005 ¢ i (Hangry)
10 A (Facultative) L. dramgyl | 20 Traviata  (Wintenate.; ok
Zafar) ” or raviaa T2 Germany)

WS Brre S, s J el ancnie g, slaails jisu lawgi VWA e o o8, Olete @ lew b L SW102 - ¥*

Wwar-an 9 yvar-ay gsc‘)). ;JL“” »® k5La| ‘SLQ"L“J;" 4 4")""" UZB) »® L‘b‘u'];" )‘ ‘S‘ P u“b)‘ﬁ ol J"'\’
Table 2- Variance of components in principle component analysis method in 2014-2015
and 2015-2016 growing seasons

4850 o )louls abgyyo il g wuoyo ol )ly (oxexd s yd 450 039
Component Number  Percent of Variance  Cumulative Percentage  Eigen Value
AF-AY elyy Jlo 1 83.8 83.8 8.38
Growing season 2014-2015 2 13.1 96.9 131
3 1.2 98.1 0.12
4 0.9 99.0 0.09
450 0 )loudd abgypo il ,lg s yo olisly (oread o yd 430 ¢y39
Component Number  Percent of Variance  Cumulative Percentage  Eigen Value
0-4F oely5 Jlw 1 83.3 83.3 8.33
Growing season 2015-2016 2 11.6 94.9 116
3 25 97.4 0.25
4 1.5 98.9 0.15
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Table 3- Construction of first two components for agronomic traits and cultivarsin 2014-2015
and 2015-2016 growing seasons

Growing Growing Growing Growing

Season Season Season Season

sbbreviation 2014-2015 2014-2015 2014-2015 2015-2016
Traits " R 430 adl3o 430 a0
PCAL PCA2 PCAL PCA2 | i~ Js! s s s

(NUM)  Cultivars 3 9 3 9
PCA1 PCA2 PCA1 PCA2
Yi\; g 078 060 089 037 1 Licod 071 -043 057 -059

BY .

Biclogied Yidld 098 -018 098 -0.16 2 Bilbao 238 075 140 006
PN ;

Pod Number plant 069 067 042 083 3 GKH-305 055 031 027 o
SN

Seod Number pocd” 055 024 044 013 4 Smo46 104 -050 184 -1.26
sw .

Seed 1000 Weigh 054 043 070 032 5 Saigl  -174 -058 -019 146
HI

Horvemt Inde 021 09 053 071 6 Taayee -056 -161 -071 -0.85
So 006 -023 012 -018 7 L72 046 061 119 041

Days to rosette
Scho SW102

Daystosem dongation 054 068 014 -051 8 Nimg 016 137 0% 043
FL 071 050 015 075 9 Shirdi  -090 -165 -077 188

Flowering duration
Sef

Days to seed filling 065 050 0002 -041 | 10 zafar  -010 -094 045 031
Pm

Daysto physiological 0.63 0.52 014 -0.33 11 GKH1103 0.21 0.36 -020 -1.34
maturity
Sfp

Seod flle period 049 -031 0003 009 | 12 Opera  -008 122 -047 -097
Sfr

Seed filling rate 053 033 077 034 | 13 Zafam  -158 -081 -034 108
Dmax

Daystomaximumlesf 047 058 -003 -047 | 14 Karge3 023 035 -127 046
area
LAImax - .

i oops 011 062 007 | 15 Kodiak 006 181 042 178
RUE .

Recidtion wedfficieney 061 041 011 001 | 16 Okapi  -136 153 -134 -064
K .

Etindion codfigent 004 002 -009 0005 | 17 Kargel 091 -079 -110 -178
H 039 042 046 006 | 18 Modena -103 -020 -064 0.02
Height
BN ;

Branch Number 009 -001 012 048 | 19 GKH2005 -025 105 -158 oo
NN 025 046 021 021 | 20  Traviaa 121 035 154 -045

Nodule Number
PL
pod length 057 024 047 -004
Ol 020 030 066 041
Oil percent
oY
oilvield 069 056 086 041
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Table 4- Correlation among agronomic traits in growing seasons 2014-2015 and 2015-2016

Growing season 2014-2015

1 2 3 4 5 6 7 8 9 10
Y 1
BY 0.66™ 1
PN 095" 0.56" 1
SN 0.54" 0.50" 057" 1
SW 0.66™ 046 0.58" 0.25™ 1
HI 0.77" 0.03™ 0.79" 0.30™ 0.49° 1
Ssho 0.78" 0.42™ 0.75" 048 0.68" 0.68" 1
FIL 0.85" 0.60" 0.88" 0.55 0.59" 0.61" 0.63" 1
Sef 0.78" 0.54" 0.73" 0.65" 0.66" 0.58" 0.88" 0.70" 1
Pm 0.77" 0.53 0.77" 0.68" 0.60™ 0.59" 0.89” 0.74”" 0.96™ 1
Stp -0.56" -0.42" -043®  -039° -0.62" -040®  -059"  -040™ -079" -061"
Sfr 0.60” 0.46 047 0.37" 0.78" 0.41™ 0.63" 047 0.80” 0.64"
DLA I mnex 0.71" 0.36™ 0.64" 0.27™ 0.66™ 0.64" 0.79” 0.64" 0.77" 0.75"
LA -0.05™ 0.01™ -0.10™  0.04™  -019™  -0.07™ -0.15™  -0.09®  -0.07 -0.15™
RUE 0.71" 0.52" 0.62" 0.38" 0.72" 0.50" 0.86" 0.59™ 0.79” 0.78"
Kpar -0.02™ -0.04™ -0.08™ -0.28™ 018  -0.007° -0.17"  0.04™  -0.09° -0.14™
H 0.50™ 0.31" 0.54" 044~ 0.61 041" 0.64" 0.48™ 0.63™ 0.63"
BN 0.06™ 00.10™ 0.05™  -0.35™  0.09™ 0.01" 0.02" 0.12" 0.04™ 0.08™
PL 0.58" 0.52" 0.51 0.75" 0.48" 0.33™ 0.50" 046 0.63" 0.61"
ol 0.37™ 0.23™ 0.27™ 0.31™ 0.75" 0.28™ 0.38™ 0.37™ 047 0.40™
oY 0.88" 0.58" 0.79" 0.53" 0.84" 0.67" 0.72" 0.77" 0.77" 0.74"
Growing season 2014-2015
11 12 13 14 15 16 17 18 19 20 21
Y
BY
PN
SN
SwW
HI
Ssho
FIL
Ssf
Pm
Sfp 1
Sfr -0.96" 1
DLAImx  -0.59" 065" 1
LA | ma -0.14™  0.04™ -0.05™ 1
RUE -0.59" 0.65" 0.71" -0.18™ 1
Kpar -0.07™  0.10® 0.01™ -0.44™  -0.16™ 1
H -0.44" 0.52" 0.68™ -0.05™ 0.61" -0.20° 1
BN 0.05™  -0.009®  0.20™ 0.17™ 0.09™  -0.02® 0.21™ 1
PL -0.52" 0.56" 055" -0.003® 054" -0.15™ 058"  -0.26™ 1
ol -0.48" 0.63" 0.40™ -0.11™  0.36™ 0.11" 0.29™  -0.05™ 047 1

oY -O..63” 0:73** 0.69" -0.08® 067" 0.03® 0.49” 0.02° 064" 0.76" 1
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Table 4- Continued
Growing season 2015-2016
1 2 3 4 5 6 7 8 9 10
Y 1
BY 0.80" 1
PN 0.61" 0.29™ 1
SN 0.46" 0.40™ 0.31™ 1
SW 0.70” 0.64" 0.59™ 0.28™ 1
HI 0.85" 0.38™ 0.67" 0.34™ 0.52" 1
Ssho -0.007™ 0.20™ -0.40™ 0.21" -0.13” -0.18™ 1
FIL 0.38™ 0.04™ 0.71" 0.02" 0.46 0.53" -0.84" 1
Ssf -0.10™ 0.05™ -0.35® 023  -0.32% -0.19™ 0.89” -0.79” 1
Pm 0.04™ 0.18™ -0.20°  031™  -0.03® -0.09™ 091" -0.70” 0.89” 1
Sfp 0.04™ -0.01™ -0.02  -0.12% 042" 0.07™ -0.23®  -0.30° -0.31™ -0.18™
Sfr 0.76" 0.70” 0.65" 034" 094" 0.56" -0.07™ 040  -0.24™ 002
DLA I max -0.17™ 0.02 -043 033®  -0.16™ -0.29™ 077" -0.72" 067" 0.64"
LA | max 0.51" 0.62" 0.21" 0.31™ 0.56" 0.26™ 0.33™ -0.15™ 0.33™ 0.44°
RUE 0.16™ 0.09™ 0.01™ 0.59™ 0.10™ 0.17™ 039®  -016™  0.29™ 0.36™
Kpar -0.02 -0.10™ -015®  -014™  -017™ 0.03™ -0.25™ 0417  -0.40®  -0.42™
H 0.39™ 0.44" 0.34™ 048 0.40™ 0.21™ 0.29™ -0.11™ 0.39™ 0.55"
BN 0.33™ 0.03™ 0.39®  -007°  0.14™ 0.50™ -0.36™ 045 -0.19™ 0.18™
PL 0.41™ 0.46" 0.18 0.90” 0.32™ 0.20™ 040®  -014™  0.32™ 0.52"
ol 0.73" 0.58" 0.58" 0.24" 0.82" 0.61" -0.13™ 0.42" -0.24° -0.06™
oY 0.95" 0.76" 0.64" 0.41™ 0.80" 0.81" -0.04™ 0.41™ -0.15™ 0.01"
Growing season 2015-2016
11 12 13 14 15 16 17 19 20 21
Y
BY
PN
SN
SwW
HI
Ssho
FIL
Sef
Pm
Sfp 1
Sfr 0.11™ 1
DLAlm  -0.29™  -0.08™ 1
LA e 0.29™ 0.52" 0.10™ 1
RUE 0.13™ 0.07™ 0.61" 0.13™ 1
Kpar -0.08™  -0.17* -0.008™ -055"  -0.02" 1
H -0.09™ 043 0.12 0.75" 0.26™  -0.59” 1
BN -0.03' 0.18™ -0.61™ 0. 09" -0.47 -0.26™ 0.06™
PL -0.08™ 037" 0.41™ 0.33™ 0.60" -0.15™ 057"  -0.19™ 1
ol 0.22" 0.83" -0.18™ 049®  -0.02®  003® 031™ 026 023 1
(0) 0.11" 0.85" -0.17" 0.54" 0.10™ -0.002™ 038 031" 038" 0.89" 1
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Table 5- Correlation between agronomic traits and components of principle component
analysisin 2014-2015 and 2015-2016

Growing season 2014-2015

Y BY PN SN SW HI Sho AL sof pm Sip St
Cl 078 098 069 055 055* 021" 054 071 065 064 049 053
c2 o7¢  0003° 077 033 051 093 070 063 062 064 040° 042"

Growing season 2014-2015
DLAImM LAIM RUE Kear H BN PL Ol oy C1 C2 C3 C4

ns ns ns *x ns

Cl 047 -0005° 061 -004" 039° 010° 057 029" 069 1

* ns * ns * ns ns ns o ns
C2 065 -0.08 0.50 -0.02 048 0.11 0.29 035 0.66 0.17 1

Growing season 2015-2016

Y BY PN SN SW HI Scho L s pm Sp Sfr
C! 089 098 041" 044" 070 o5z 014" 015 0003° 014" 0002° 077
c: 037" 016" 083 013 03" o071 051 075 041" -033" 009" 034"
Growing season 2015-2016
DLAIm  LAIm RUE K. H BN PL o oy c1 c2 Cc3 c4
- - - - ; - ; - -
Cl 003 062 010" -009° o046 012° 047 066 085 1

ns

* ns ns ns ns *x ns ns ns
C2 048 -0.07 0.01 0.003 006 048 -0.04 041 041 -0.001 1
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Table 6- Mean of agronomic traits for canola cultivars in 2014-2015 and 2015-2016
Growing season 2014-2015
~:NO e BY PN\ SN SW HI  sho FL  SF Pm
Cultivar

1 Licord 46640 162288 19418 1749 465 2875 18900 3025 22575 256.25
2 Bilbao 50634 177622 235 1925 472 2850 19300 3575 23075 260.75
3 GKH-305 48290 159664 20971 1850 471 3025 18400 2925 21125 24650
4 Sm046  480.39 165350 20698 1850 445 2905 18650 30.75 21950 25150
5 Sarigol  389.37 140695 15525 1550 4.6 27.67 16000 2575 20200 238.25
6 Tdayee 39520 1529038 16345 1675 428 2585 16775 2675 207.25 24450
7 L72 47855 158323 21652 1925 464 3023 18450 315 22425 25575
8 SW102° 48540 151485 22001 195 452 3205 18425 35 22175 25275
9 Shirali 38431 149982 15179 17.25 395 2565 16150 245 197.75 236.75
10 Zafar 43339 155869 18350 1625 462 27.81 16000 27 20225 239.00
11 GKH1103 47640 156564 21271 1500 450 3041 18375 3125 209.25 24550
12 Opera 47939 152458 21475 1650 501 3146 19025 32 21525 247.75
13 Zafam 37537 142599 16000 1650 431 2632 16750 26 19600 234.25
14 Kargje3 ~ 44352 158004 21425 1975 443 2807 18225 3125 21475 25200
15 Kodiak ~ 50209 152887 24475 1850 4.38 3283 19025 3325 22025 25350
16 Okapi 44954 140699 20200 17.75 434 3195 19025 255 21625 250.75
17 Kargjel ~ 46879 164714 20450 1725 443 2850 18450 2875 21125 24375
18 Modena 40817 146423 16325 1675 462 27.85 19125 26 22275 25175
19 GKH2005 46954 151354 22375 1675 450 3102 187.75 3425 21725 25400
20 Travigta  501.06 165425 22875 1975 468 3029 19050 345 22350 257.25
Mean - 45380 155267 20025 17.63 449 2923 18145 2996 21445 247.12

LSD0.05 - 2427 7722 2297 124 025 120 305 218 277 2,07

Growing season 2014-2015
5).sNO - Sp  Sfr  Dmax LAImax RUE K H BN PL O oy
Cultivar

1 Licod 3500 0133 216 645 393 070 13100 917 652 041 16221
2 Bilbao 3325 0142 216 627 408 071 13000 955 661 042 17746
3 GKH-305 3525 0134 216 540 390 072 14500 7.60 729 042 17127
4 Smo46 3200 0139 216 676 38 070 13000 756 664 038 15236
5 Sarigol 3625 0114 204 550 301 077 10300 770 58l 039 127.90
6 Tdayee 3725 0115 204 588 303 074 11875 777 602 039 127.98
7 L72 3300 0141 216 616 386 067 14075 797 718 043 17572
8 SW102° 3400 0133 216 699 390 070 13450 7.00 673 040 164.07
9 Shirai 3900 0101 204 712 314 065 12350 885 603 037 11808
10 Zafar 3675 0121 200 633 325 077 12775 847 592 038 13611
1 GKH1103 3625 0124 216 559 398 067 13275 933 58l 037 14757
12 Opera 3675 0136 216 657 38 072 13775 858 6.18 045 18242
13 Zafam 3825 0113 204 644 331 066 12525 7.78 599 040 12610
14 Karge3 3725 0119 208 546 368 067 14250 7.00 653 037 137.33
15 Kodiak 3325 0131 216 599 326 072 13000 749 633 039 16531
16 Okapi 3450 0125 208 626 379 066 12950 829 611 038 14181
17 Kargel 3250 0138 208 617 392 070 11700 65 650 038 14890
18 Modena 3475 0133 216 494 391 076 13650 7.16 624 041 140.18
19 GKH2005 3675 0122 216 529 392 076 13850 962 628 038 14803
20 Traviata 3375 0139 208 484 398 072 12350 713 646 043 183.99
Mean - 3528 0120 21135 602 367 070 13032 803 636 040 15174

LSD0.05 - 272 0013 - - - 1581 202 061 0016 1247
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Table 6- Continued

Growing season 2015-2016

o,LsNO CuI:?\)/ar Y BY PN SN SW HI Scho FIL SF Pm Sfp

1 Licord 41329 147345 17450 1675 492 2804 17950 2425 22225 26650 44.25
2 Bilbao 45853 1530.86 200.73 1712 518 2994 18400 2500 22500 267.66 42.66
3 GKH-305 429.07 143210 16470 1610 504 3005 18025 2250 22100 26450 43.50
4 Sim046  459.70 158587 16447 1624 458 2897 17625 2375 21875 26150 4275
5 Sarigol 412.00 1384.82 216.01 1480 480 2976 15875 3375 20025 24400 47.00
6
7
8
9

Talayee 34437 1376.17 15844 1478 465 2500 16875 2625 206.75 24950 42.75

L72 45692 1510.65 20651 1715 504 3021 17425 2950 21975 26150 4175
SW102 443.05 149147 208.00 1724 495 2970 17350 2850 21800 26025 4225
Shirali 41320 132445 20478 1616 475 3122 15900 3350 20150 24400 46.50

10 Zafar 41427 145785 20041 1550 498 2846 157.75 3350 20025 244.00 46.50
11 GKH1103 371.82 1421.05 14770 1396 457 2631 18125 2050 220.75 26400 4325
12 Opera 364.70 139157 146.89 15.07 474 2617 18125 2250 22125 26525 44.00
13 Zarfam 407.65 137547 20354 1506 468 29.63 16500 3425 20550 250.00 44.50
14 Kargje3 337.37 131517 20141 1732 432 2565 17375 2425 22375 266.75 43.00
15 Kodiak 45267 142565 22830 16.13 526 31.84 18025 2925 22150 265.75 44.25
16 Okapi 36540 1306.85 126.00 1610 360 2840 18100 20.75 22675 26825 4150
17 Kargjel 32480 135433 12246 16.00 445 2380 176.00 2375 21525 25875 4350
18 Modena  365.07 1369.20 188.69 14.94 4.09 26.67 181.00 22.00 223.00 262.00 39.00
19 GKH2005 34592 128382 15408 1540 410 2692 17825 2425 221.75 26500 4325
20 Travigta  452.00 1553.37 19433 17.07 494 2910 18100 2625 22350 26550 42.00
Mean - 401.59 141821 180.60 1594 468 2829 17443 2641 21508 25834 4341
LSDO0.05 - 43.02 149.44  41.83 150 051 251 1.95 2.60 1.78 1.85 2.20
Growing season 2015-2016
o,lesNO «5,Cultivar Sfr Dmax LAImax RUE K H BN PL (0] oy
1 Licord 0111  218.00 5.05 412 071 10143 8.03 573 0.40 137.15
2 Bilbao 0121  214.00 522 3.71 0.71  100.91 7.95 5.93 0.42 162.05
3 GKH-305 0116  214.00 450 3.55 0.75 97.81 8.37 571 041 150.22
4 SIm046 0.107  210.00 491 328 074 97.90 9.12 572 0.40 154.75
5 Sarigol 0.102 202.00 4.25 3.07 0.76 79.78 9.34 4.75 0.42 144.56
6 Talayee 0.108  210.00 4.24 3.40 0.72 93.50 8.43 5.16 0.39 111.92
7 L72 0.120  210.00 4.23 349 070 99.96 9.71 6.10 0.40 155.01
8 SW102 0.117 210.00 4.25 3.94 0.75 102.00 8.31 6.37 0.40 146.71
9 Shirdli 0.092 206.00 3.97 351 0.70 84.31 1012 531 0.40 137.62
10 Zafar 0.107  206.00 3.58 3.52 0.80 78.37 791 517 0.40 137.32
11 GKH1103 0.105  210.00 455 341 0.64 92.75 8.12 4.90 0.35 105.30
12 Opera 0.107 210.00 4.43 3.29 0.68 90.18 9.38 541 041 124.61
13 Zarfam 0.105  202.00 4.10 3.27 0.72 92.06 1025 515 0.38 126.59
14 Karge3 0.100  210.00 4.42 364 063 10740 831 594 0.36 98.60
15 Kodiak 0119  210.00 4.38 3.98 0.71 91.31 9.02 572 0.42 160.30
16 Okapi 0.086  214.00 3.60 384 076 76.34 8.96 534 0.34 99.30
17 Kargel 0.100  214.00 3.57 355 078 70.09 7.18 5.69 0.36 94.26
18 Modena 0105  214.00 3.61 3.16 0.76 82.37 8.75 512 0.38 113.37
19 GKH2005 0.095  214.00 3.59 394 078 88.00 6.56 5.47 0.37 105.27
20 Traviata 0.117  214.00 4.40 388 0.68 91.87 8.06 592 0.40 152.49
Mean - 0.100 210.40 4.24 3.57 0.72 90.92 8.59 5.53 0.39 130.87

LSD0.05 - 0.012 - - - - 17.49 2.07 054 0.021 2.00
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Abstract

The physiological and phonological characteristics of different varieties and lines
of rapeseed (Brassica napus L.) and also relationship between these traits and grain
yield, 20 cultivars and lines of rapeseed were studied in a randomized complete block
design with four replications for two years (2014-2016) at the High Educationa
Complex of Shirvan. During growing seasons, in addition to recording the phonol ogical
traits, destructive sampling and light measurement to calculate physiological traits like
leaf areaindex, total dry matter and extinction coefficient were performed. At the end of
the seasons, yield and its components, morphological traits and oil percentage of the
cultivars were measured. Factor analysis was used to describe the relationship between
the traits studied by using the mean of 21 attributes and the principal component
analysis. The results of the analysis showed that the first four components justified a
total of 99 percent of the total variations. The contribution of first and two components
were 83.8 and 13.1 percent in the first year and 83.3 and 11.6 percent in the second
year, respectively. Since the total values of the third and fourth components of the total
changes in both years of the experiment are less than 4%, therefore the first two
components which justified more than 96% of the variation were used to select the
superior composition and the corresponding diagrams were drawn. Accordingly,
varieties related to the positive direction of the first axis were varieties with high
biological yield, high pod number, long flowering period and noticeable oil yield
(Group A). In these varieties, seed filling is relatively shorter than the rest. In contrast,
B-group varieties were against to the A- group's and were related to the negative
direction of the first axis. On the other hand, varieties with high positive weight on the
second axis were those with a high harvest index, a large number of pods per plant,
which had longer time to stem elongation but shorter in planting to rosette (group C).
The average yield of cultivarsin the first year was 453.80 g.m™ and in the second year
401.84 g.m™. Part of the reduction in yield associated with the reduction of growth
indices (biological yield) and the other part is related to the reduction of the harvest
index, which it is due to significant differences of radiation between two years. As a
whole it could be said that, three varieties of Bilbao, Traviata and SIm046 had the
highest positive correlation with the first axis (group A).

Key words. Biologica Yield, Harvest Index, Principa Component Analysis,
Rapeseed.
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