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Table 5- Compares of mean for measured traits in 20 genotypes of canola in normal condition using Duncan's multiple range test

3510" 3)5‘109 SR 059 WA e jed dlas J9]°' ey Moy 59") 2oy s 6|
RRT wls o9 b gt dgp o ) &ls gy Plant
Genotype (y;il:l‘:in yg;:i Th:::i‘“d seljg;oir sil??;e()fer ?;ﬁ(glrlf Seed 0il & %) Seed protein height

(kg.ha')  (kgha') weight (@) siliqlll)e Elanf (cm) Percent(7) n],);{lsr;fy percent (7)  (em)
ARC2 31833 T 1316 T 381 ¥ 283 ™ 2413 * 782 ® 4137 © 2537 ® 248 °* 1758 °®
ARC5 3292.0 * 1332 ¢f 339 ¢ 293 * 2353 ¢ 786 © 4047 ¢ 2543 * 2320 ® 1765 °*
Celecious 1978.0 ¢ 7444 M 304 0 207 M 1960 " 6.65 ¢ 37.63 ' 2487 ° 2503 T 1678 1
Dante 35053 ® 1517 ® 421 0 297 ' 2497 0 799 * 4327 ° 2497 ® 2560 ¢ 1805

Geronimo 3668.0 * 1519 ® 446 ' 257 °© 2540 " 7.80 ° 4140 °© 2543 ' 2526 < 1779 °°
Licord 34863 1552 * 378 4 287 ® 2770 * 7.84 ™ 4453 * 2537 * 2720 * 1802 **

Milena 1765.0 » 7177 ' 274 % 233 °f 1753 ' 685 ' 4067 ¢ 2507 ¢ 23.03 & 1720 ©
Opera 27973 1209 300 M 227 ® 1933 " 721 ° 4323 ° 2473 # 2396 ¢ 1770 O
Rainbow 21777 ¢ 8762 " 317 " 203 M 1930 " 688 © 4023 ¢ 2463 M 258 " 1716 ©
Sahra 2881.0 1121 ¢ 379 ¢ 237 ¢ 2353 f 747 <@ 3890 ° 2463 M 2403 4 1737 ¢
Shiralee 35347 1447 ¢ 362 T 253 ° 2287 T 750 ° 4097 ¢ 2477 % 2610 ** 1750 °¢
SLMO046 34533 ¢ 1493 ® 416 * 207 * 2513 "4 799 * 4323 ° 2493 ° 2786 ¢ 1823 ®
Sunday 17140 * 6374 ' 296 1 217 ® 1413 J 694 ' 3720 ' 2510 © 2296 & 1726 °
Talaye 3089.0 °f 1325 f 372 % 277 ° 2267 ' 770 ° 4290 ° 2523 ° 2096 " 1840 °
Talent 20147 & 7274 ' 341 ¢ 193 ' 1217 % 698 ' 36.10 2477 % 2476 ¢ 1764 °¢
Zarfam 33643 "4 1425 ¢ 392 ° 287 ® 2593 ° 781 ® 4237 2457 1 gps  Moq777 b
Okapi 31747 ™ 1371 " 366 ¢ 283 * 2470 ¢ 7.80 ® 43.20 2517 ™ 2457 ¢ 1783 "¢

2493 ¢ 2553 1713 g'{
2493 ¢ 236 °% 1693 h_'J
2497 * 245 % 1670

Hyolad20 29323 0 1270 < 309 " 247 ¢ 2147 ¢ 738 °° 4330
Hyola330 30247 %' 1290 *' 312 M 253 °© 2080 & 740 °° 42.67
RGS 30863 T 1242 % 3717 M 250 “ 2150 ¢ 728 * 40.23

a o o o o 0n

Al 5 (P<0.05) o sne BT ghyls gy )3 S pie By b ol
Numbers followed by the same letter are not significantly differentns (P<0.05)

o ol byl g (15 slews Jlael loj s 9 S gl Ly g, g dgo

Q»_,,m wbﬁ‘tw se (j?) 2ol ?b o) Ol 2 )95 3fdas clipl g (o) Clio p (Sid A5 S () yslaten;
a2y Ly F dls (o Sjg ©ppody SB Cughy 5 288 , IS s S s s
09 9 SolulpS G5 e 93 53 (V Jgi2) LIS iV IS
3515 dw b dolas oS slacSsh #)b LB > oyloleS i
9 42 )0TA Jobo) oliw ) ol (sl 0aSiily Slaiod as 5
ol elws)l a8 Jlas 4aBaY g an d¥Y oye g (B b aidoVY
by > 93 ey dlold o) e L0008 cusS (VYO byd plaw
—ioleil )8 ya s blod cagby g O S35 1 S el gl
5 e Blals i) Jolgd b e gy Job 4 d) iy Jold
120V 0 LaSs by s alols gy yo mloe be,S e alols
oY S S el gyl bawgio jobds ds e SB b 48,8
oloyos o 39l 5> casls Slbes 39: V/A Jsleo pH 4 (dS.m™)
w3 Ay 0)93 (b (fwd jpgody jaslacile g 5 el
Sjgme Jol gy alsye 53 (93,8 B Jos by ©)ygo Ay
el Cansay gyasio ) Bghe wS15 Coles 3 4 sba 255
aslal g3 o > CEIGS, o g 4 () pelatedy CUiS Sl
Candy oy aol] quome (loj paseds sl b Pl o)l

539 MoV 3915 yinlej] 590 acyje S FC cugb, o pla
=x) FC anpfe sgs 4y SB cuoby a5 Sboj gy ol il g
ol 5L o L sy o0 (B 20y2V0 S gl
) il Jole 53 ggazme 3 ad e plol (il g 092 s )3
sobas ol 93 50 55 6)lal bS] Sl 5 Ay alsyo b cawlize
&S el S T e 3 b 5 2B g i
294>) Kdgr (2D 2y E9pd g (M el Ul > LS
8,55 Oygo (6ol i cov lase )3 o (25 o )2e dls pe
S Jsb grcnl il 285 Sge lul G5 b leme > g
Shwy g Laasil pady als o Ly (ddlias 45) ] o5 i
g2 olo S 390> (392 S fglgn b

il 31 Bis 5l ey q gy 3)90 Slio b)) ca
A plosl g )b pcaslaoly g (g puSojlul laes S

L Lagl jlame (sllad g (isid 9 (a3 (Stumad iy
4wl ;5 (Steel and Torrie, 1984) Lo alolxs jl oolitul



POV G5 g 5 olef G35 Sl 9 505 oy 8 5kos 5 &l 8,5Los s b o olhs s 44395 9 (35 it

2 s ey ,S05 ialejl 4 iulejl 5l calises lalame &
S Glsisany placads] (Jsane jsbar (o3l5a slaasl
sl Swl b b oyl bliie 51 sl lg 48" Wgib oo aidlis
IS5 il slip) s 3, Shae o Sl 5 L 5300
Sapd )b (St (0320 Glao 4y KD Gjleay b g sl oids
35-b (e pelime i G5 Sl 2l (g oS ol
4 axe L plpls (Marjanovic-Jeromela et al., 2007)
Sy gl Cho lp bexcaig ) blite Sl b )b ge s
] Cdo a5l Lo do usly oS 2905 )bl (i Ol o0
L lySs g (b)) ptals) odg LSy (S (15 4 gy
9155 L) i nanysé i35S sl o (5 5 VL el
2 gl plow 3y 0ypp (St A5 Jold slalaxe
o bl s 3 1) S ass eyl )b pee (il 398 Ol
Khan et al., 2010; Jabbari et al., ) s5bs, S o)l sueb,
(2015
2l o S F 50 Jglis o Slas 1Sl duslio gl
YEFAN - U i sy Sunday § Geronimo o8, (s ey baylyd
Soly )3 1y 3 ySlas (pieS g (n ok USB 53 p)SASIVITIY
Ot S G bl 5 sl oLl 393 1y e
4 ol nyeS 9 S SYAFAL L Zarfam 5) 4 bgsye ,Slac
o) Egemme o b Gl ,lSa 3 p)SLSAVE/Y L Talent o8,
2 S lSYVNOS/ (s g (oole Iylyd) IS Sl L Zarfam
Do j £S5 s WSYIAY/F S Ly Ddante 48, 4 )lSa
g3 ) S 0565 9 Uk Wdg )ly65 0 3 Sles
48 290 232 WWN/Ye g YW/ oo b ol cus iy (i gy basly o
8y sgby i baylyd jd g Talent o Licord plé)l &y bgyye
i eWWA -+ U Talent 48, g oy y5 yiu YOO/V+ L Zarfam
Opg> S (5 Jgda) w92 s 1) &5 55 (e yg Sl (g yieS
Angadi ) 5445 0 oo I35 13 5 Sloe sl oy nge lolS )0
S oy e Jabbari et al, 2015 s8> 4> (et al., 2003
Caoddy g0 50 )5V 5 & ol jlaw jl digr pd s jes
Cho (ghoy A ialS o (25 Aoy )3 olol dad g sl
Sl o Job b glhe (oLl jlas b awlie )3 jo8'he
byly b 0 5 e BlaV/AA B FEY o i a0 baylyd o 56
byly s 55 (0 Jgdn) 350 puite o BLaV/AY B O/AR oy jiis
OrSobe jl Dante o SIm-046 Byl ¢ by (5 9 G35 (9%
b 25aS s 33 3 Celocions o3, 5 (s
o So ploiedn Lagy g o 009 )0)55 0 )5
039 4S5 Spgban cul Yoy 0 (lofng el Sl J (g jrimgid
23,5 o 0l s 3itaosid )b 3l 5 SIS slaaily
oiis Jlesl a$ sl Lis Shabani ef al, 2013 asllas gls

Cov (;w“ 5 ‘-"’)—“0 (\)

L Covpxy e G i )

P~ ..
w(Glzax Xclzay) e

| [ssidssad skl ol (¥)
SE(g)=(1-1p) s L
s sl gUlas (%)
R
h :% Cduo (g pdy il ®)
Opx X
h? :% Cduo (g pdy il %)
Opy y

GOy 1r, a9y (S Coy tr Ll 3 as

:Coy, o(X) o (55 (il )y :ozgx ey (SKrod
(x) =8 wlly 1o, Y 9 X) line (Sif owla)lysS
SLlas iSE(r,) (Y 9 X) Slie (g8 (uila)lssS : Cov
G pe 3yt sl 1SE (1) (a9 (Sumod oy 3,5kl
(Steel and Torrie, 1984) s il oy o slp g piycdly
ol b ©lho (o (595 5 (59 (Sumsod 9 (pil)ly 420
(SAS Inc, 2010) SAS v9.2 4 Excel 2013 (sla)lsble, s jl
(SPSS Inc, 2010) SPSS v19 5 8le 5 3l oslitwl b .o dpwlxe
e jl slasgemapj QLail jghatod paplS (oS 4525
A Al A5l asly 5 Slas g5 A 1D (65 s R &
byl e glys e 5 (Montgomery and Peck, 2007)
425 bl (AMOS, 2010) Amos v19 jl3sle 5 5l ealal

Sy g b

o9lly (e (ol Sl e S0 g 03l uily)ly S

@l b el Sl ggeil i oiine 5 eales] (slallas
ey dalllas 3y50 las olod Hla jl lacades as ob lis
SHF ¥ Y Jolis) amil (g)b bxe AW ao 3 S Jlozs!
Mgtz L2 eyl s jpa Slao (olod (gl laexc) Jilite
she Lulyd > Gilisee slacaipi] 45 Cul prde (n (nl g2
bewis guwl ;S0 @)leds wiloaly lis  Falate (iSTly calises



IWAB liamo F okos AF wlr cyll o815 sleedebsfy 4ot FOY

ol o Ggllae (65lo] Jlad b duolie > cpmyod Job )b xe

010LS s (6] 05) 23 slasd 9 Wl () > po 50 S

ONI lbelania By 41 AT oo byl 2l 3 1315 i3 Vo 53 8l (g S 01 Slhio (SUbo dunylio T Jga
Table 6- Compares of mean for measured traits in 20 genotypes of canola in drought stress condition using Duncan's multiple

range test
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,%109 s, I o5 2 ml::ljw - J9]°' u“?{ PGy, ogm e, S slis
RRT 4l : P = O @l e &1 % W)
w59 \ oil ORI Ge s S ; Sy Plant height

Grain s Thousand No. of L) Silique  Seed oil - . c1g
Genotype Yield Days to Seed protein

yield (ke.ha!)  seed - seeds per _No.of  length  percent ty ity percent () (cm)

(kg.ha™) . weight (g)  silique 5111;)1]1;‘;1 E)er (cm) (%) maturity p .
ARC2 24053 ™ 9477 ™ 2091 ° 247 ™ 2430 ° 738 ° 3940 ° 2400 °* 2326 " 1745 ¢
ARCS 24403 ¢ 933 * 304 * 243 ™ 2330 ° 736 ™ 3823 ' 2403 ® 2403 ** 1756
Celecious 10430 ™ 3788 ™ 227 ' 197 ° 1913 ® 590 ' 3633 ® 2397 ** 23.00 " 1651 ¢
Dante  2860.0 * 1170 * 3.68 * 277 * 2373 ™ 787 * 4090 * 2387 ™ 2530 * 1785 °
Geronimo 2558.0 ™ 967.8 "¢ 338 ¢ 237 ¢ 2477 © 732 ™ 37.83 ' 240.0 ** 2290 °° 1781
Licord ~ 2439.0 ¢ 1004 ° 288 ° 253 ° 2473 ® 742 ° 4117 * 239.7 *° 2443 ** 1789 °
Milena ~ 879.0 ° 3227 ' 201 ' 213 ¢ 1607 " 640 ¢ 3670 * 239.7 *° 2083 ' 1703 @ °©
Opera 21070 ' 8555 ° 239 ' 213 1887 ¢ 683 ' 4060 °° 2393 ™ 2303 °*° 1753
Rainbow 10750 " 3955 " 221 * 197 ° 1820 ® 634 * 3680 ° 2387 ™ 23.06 °° 1693 ©
Sahra 20633 ' 7813 ' 293 ¢ 223 ¢ 2347 ¢ 727 ¢ 3787 ' 2393 ™ 2350 ** 1717 ¢
Shiralee 26433 ° 1001 ° 274 ' 247 ™ 2213 ¢ 733 ™ 3778 ' 2397 ** 2483 * 1735 ¢
SLMO046 28333 * 1126 * 358 ° 273 * 2413 ™ 782 * 3973 * 2383 ° 2533 * 1801 *
Sunday 9120 ' 3062 ’ 218 * 193 ¢ 1350 ' 633 * 3357 " 2410 * 2180 ¢ 1688
Talaye 18770 ¢ 720 * 2,60 ¢ 247 ™ 2170 “ 723 ¢ 3837 ' 2403 * 2020 ' 1809 °
Talent 8763 ' 2889 ' 240 ' 183 " 1180 ' 628 " 3297 " 2390 ™ 21.76 ¢ 1738
Zarfam 29480 * 1177 * 3.73 * 283 * 2557 * 781 ° 39.93 °° 2387 ™ 2466 °* 1792 °
Okapi ~ 2157.7 8603 ° 277 ' 257 " 2363 ° 741 ° 39.87 °° 240.0 ** 2286 °° 1741
Hyola420 22737 © 9162 “ 2.66 ¢ 237 ° 2103 ° 696 ° 4030 °¢ 2403 * 2489 * 1668
Hyola330 24260 ¢ 9955 ™ 243 ' 243 ™ 2027 ' 691 ¢ 410 * 2393 ™ 2266 “© 169.1
RGS 25063 ™ 9959 ™ 253 " 237 ¢ 2097 ° 690 °° 3973 * 239.7 ** 2283 °° 1643 °®

il od (P<O.05) o ine ST gy cygis o 3 S e g > by Sl

Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 7- Phenotypic (above diagonal) and genotypic (blow diagonal) correlation coefficients of measured traits in canola
genotypes in normal condition

Gy Wbl slaxs oy , 0y
3fles  3Sles U » gy P gy T ey £
. A . . . . . . K VW) .
e N % S IV NC S TN "’; Y Gy
Traits Grain Ol ThO(;lS No. (;)f No.of  Silique  geed o Seed  Plant
ield ield an seeds il length i . i height
y! y! seed per s1llqluet 4 oil . maturity proten; 2
weigh silique per plan percen percen
‘“",”i,“‘ .00 099" 0767 079" 0.85" 088" 067" 0.28™ 0.34"™ 047"
Grain yield
o) ”5, s 0.99  1.00 0757  0.86" 0.90" 0.92"  0.81" 0.29™ 0.35™ 0.51"
Oil yield
Thousand seed  0.79 0.73 1.00 0.70 0.71 0.84 0.34™ 0.32™ 0.32™ 0.66
weight
oeygs &b ol
No. of seedsper  0.847  0.827  0.70” 1.00 0.82" 092" 0717 0.47 0.18™ 0.56"
silique
o ) gt dlsd
No.ofsilique 0897 0877 0727 084" 1.00 081" 0727 0.30™ 0.37" 0.43"
per plant
o sk 0.92 089" 086 094" 0.84" 1.00 0.66" 0.40" 0.26™ 0.65"
Silique length
Ghofeaer gt 0787 034 073" 073" 068" 1.00 0.22" 0.23™ 0.45"
Seed oil percent
Sy 6 55, . .
Days to 029"  0.30™  0.32" 0.47 0.30™ 0.41 0.24™ 1.00 -0.19™ 0.28™
maturity
b gy Loy
Seed protein 0.39™  0.40™ 037"  0.20™ 0.43" 028" 027"  -021™ 1.00 0.08™
percent
2 5“’?" 0.557 058" 0747 064" 0.47" 0.75" 0.51" 0.31™ 0.14™ 1.00
Plant height
doyd Sy g g Jloinl aw j3 I3 gns )l dne gty ¥ K TS

and ” : Not significant, significant at 5% and 1% probability levels, respectively.
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Table 8- Phenotypic (above diagonal) and genotypic (blow diagonal) correlation coefficients of measured traits in
canola genotypes in drought stress condition

FIKeS)

O39 FKeY oy o
e T e gy Uin T ey
3Slas 3 Slos ). o :‘) Job .9) . e EW
Cduo Gl ofs, Y Noof RP e S S &l Gy
Traits Grain  Oil Thous seeds  No.of gjjigye Seed I]?l:{lslrtl‘: Seed  Plant
yield  yield and  per  silique jepggy ol protein  height
seed  siliqu per perce y ercent
weigh e plant nt p
‘“",’)ﬂf‘ 1.00 099 080" 088" 085~ 087 0797 018" 0637 046"
Grain yield
o9 258 e 0997 100 0797 0917 0867 0.89%* 0857 -0.19™ 0637 045"
Oil yield
Thousand seed  0.81 078" 1.00 0807 0.77 0.88 047" -031™ 0.62 0.67
weight
Oeye> &b ol
No.of seedsper 090 0897 0827 100 087 0927 0757 -020™ 057 058"
silique
o ) s> dlasd
No. of silique 086 085 078 0.86" 1.00 084" 0757 011™ 0537 0497
per plant
o = 000 0897 0887 0947 085" 1.00 067" -018™ 0557 071"
Silique length
Shofsyrer 080 084 048 0787 0767 0687 100 0.8 ™ 0497 028"
Seed oil percent
ey B s - - - - -
Days to -0.26™  -0.28™ 0797 0917 0.86 0.89 0.85 1.00 0.35"  -0.16™
maturity
b gy o)
Seedprotein 0737 07377 -0.45™ -029™ -0.19"™  -0.28" -0.26™ -046  1.00 0.18"
percent
4:9: &bu)‘ * * w3 w3 w3 e w3 ns ns
i 0.49 047" 0717 0617 0.64 0.62 054" -0.33 0.22 1.00
Plant height
oy Sy g gy Jlas) s 3 Jlostne lastne it iy FH H

and ” : Not significant, significant at 5% and 1% probability levels, respectively.
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Table 9- Stepwise regression analysis to determine the relative contribution of yield components in non-drought stress
condition

LX) 3 sl Cygamw )5y ol o

it i e 31 3 IICCRUNCION
co Standardized regression coefficients v ) o2se o e
Independent variable b b Intercept Cumulative R-squared
2 1
oo Job
Silique length - 0.906* -7166.759* 0.81
Sy 2 ot S 0.396° 0.576™ ~4875.276° 0.85

No. of silique per plant

2oy K g g Jlein] gaw (3 b me cuday FHg ¥
“and 7 : Not significant, significant at 5% and 1% probability levels, respectively.
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Table 10- Stepwise regression analysis to determine the relative contribution of oil yield components in non-drought stress
condition

e i . a:d:.,v.\;w 095 wf‘f;w t awo 51 0558 ESCS IV JUTRNS
Independent variable atl)l arcie regbressmn coe 1%1en > Intercept Cumulative R-squared
3 2 1
b 3 Sles — — 0.988** -164.418* 0.978
Grain yield
Gl gy o) — 0.206™ 0.844* -1063.744* 0.998
Seed oil percent
Gy glas )| 0.022* 0.200™ 0.837* -1269.406" 0.999
Plant height

e pis g doyd gy o S Jloin] o )3 )1 ze (S 54 NS g
** % and ™ are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Table 11- Stepwise regression analysis to determine the relative contribution of yield components in drought stress condition

X W) 3 st ygaw )5 ) ol o

Jiwo yuile Standardized regression fane 31 03,5 T (o G g
Independent variable coefficients Intercept Cumulative R-squared
bz bl
o Jsb N .
Silique length - 0.899 -5910.870 0.80
€] -0.356° 1.156° 441.544™ 0.86
Plant height

Dl gme pis g Aoy gy o S Jloin] o )3 )1 dze S 54 NS g
** % and ™ are significant at the 0.01 and 0.05 of probability level and non-significant, respectively.
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Table 12- Stepwise regression analysis to determine the relative contribution of oil yield components in drought stress
condition

LX) 3 sl ygamw )5y ol o

fi .. j 95 o . e .
s . Standardized regression coefficients e il oot il ,m e
Independent variable b b b b Intercept Cumulative R-squared
4 3 2 1
&l 5 ySlas
Grain yield --- --- - 0.996* -63.703** 0.90
4 (g 2oy 0.125*  0.896™  -600.229% 0.93
Seed oil percent
<9 ’f ‘.')"?”5 S - -0.047* 0.134* 0.929* -595.572* 0.97
No. of silique per plant
o i s 0.053*  -0.071" 0164  0.884™  -749.784" 0.99

Thousand seed weight

opd gy 9 S Jlain] paw ) 5 gxe iy g w
** and * are significant at the 0.01 and 0.05 of probability level, respectively.
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Table 13- Partitioning of correlation coefficient analysis to direct and indirect effects for grain yield in normal condition

(Indirect effect) puiime pé 551

L . . Al 3 Slos U (Sl (Summod
Ol Wy 4D oy ygt dans . oo 531 . ’ .“) L
Traits i o9 Job Direct effect Genetic correlations with grain

No. of silique per Silique length yield
plant
Gt Job 0.334 - 0.585 0.92
Silique length
By 3 s s 0.491 0.398 0.89

No. of silique per plant

0.327= (Error) s
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Table 14- Partitioning of correlation coefficient analysis to direct and indirect effects for oil seed in normal condition

. (Indirect effect) paiiams gl 53 . ) . .
Sleo Ay glag,l Al gy Mo il 3 Slos s ] 059 258as Lt (Siij (Fuger
Traits #2E%) OF9) 22, Direct effect  Genetic correlations with oil yield
Plant height  Seed oil percent  Grain yield
&by 5 Slas
Grain yield 0.007 0.150 0.831 0.99
4 o5y 2oy 0.007 0212 0.81
Seed oil percent
4y ) 0.108 0.014 0.58
Plant height

0.058= (Error) s
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Table 15- Partitioning of correlation coefficient analysis to direct and indirect effects for grain yield in drought stress

condition
Ol (Indirect effect) paiimo gl 531 3 ) B
Traits JERRTRY ] b PO &y 2,Sdos U (SW55  Sumnod
#2E%) o Direct effect Genetic correlations with grain yield
Plant height Silique length
oog Job -0.261 1.16 0.90
Silique length
Gy &V’f)‘ . 0.847 -0.385 0.49
Plant height

0.360= (Error) s
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Figure 1- Path coefficient analysis for grain yield in non-drought stress conditions

St A5 gl p 53 (9 3, 5hes (8] 2 eafiens yed g el 1 4y (S (Swmod cutl b 4525 =T Jge
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Introduction

Obtaining varieties with acceptable yield and tolerant to different arid and semi-arid climate condition of
Iran is an important goal in canola breeding programs. Selection of genotypes base on one or more traits without
regarding to correlation between them, could biases the expected results. Therefore, identifying of genetic
correlation among traits especially in environmental stress condition is very important. The use of genotypic
correlation helps evaluating the magnitude and direction of associations between characters facilitating the
application of indirect selection, because genetic changes in a given trait may change other traits, leading to
faster and larger genetic gains in plant breeding programs. Therefore, the selection for another trait may result in
indirect response in the low heritable trait, provided the following conditions are satisfied: the genetic correlation
between them is substantial, and the heritability of the secondary trait is greater than that of the primary trait. The
purpose of this study was estimating the total genotypic variability, genotypic correlations, and path analysis
among some important traits for selection criteria for improving seed and oil yield in canola under water deficit
stress condition.

Materials and Methods

For evaluation of genetic correlation among traits and identifying important affecting traits on grain yield
and oil yield in canola genotypes, an experiment was conducted based on a randomized complete blocks design
with three replications in two different conditions of water deficit (stress and non-stress). Different traits were
measured including seed yield, 1000-seed weight, number of seeds per pod, number of pods per plant, silique
length, oil content, days to maturity, protein content, plant height and water use efficiency. Genotypic and
phenotypic correlation coefficients were calculated for ten characters during growing seasons. The genotypic
correlation coefficients between seed yield and different characters were subjected to path coefficient analysis
separately for partitioning these values into direct and indirect effects. Step-wise regression technique was used
to determine the best model, which accounted for variation exist in plant seed and oil yield as dependent
variables in separate analysis. Direct and indirect effects of traits entered to regression model were determined
by using path coefficient analysis.

Results and Discussion

Results of this study showed significant differences among all genotypes performances, and also stress
condition caused a significant decrease in performance of all studied traits. The highest seed yield obtained from
Geronimo and Dante (with 3668 and 3505 kgha™, respectively) under non stress condition, and the highest seed

yield obtained from Zarfam and Dante (with 2948 and 2860 kg ha™', respectively) under drought stress condition.
Genotype Licord produced the highest oil content, which was significantly higher than that produced by other
genotypes in either regime. Genotypic and phenotypic correlation coefficients were estimated between all traits
and using stepwise regression, best model was introduced for two conditions. Under Non-stress condition, the
average of genetic correlations between grain yield and silique length was high and positive (0.92°"), suggesting
that the selection of prolific plants resulted in a gain of selection for yield. Under water deficit stress condition, a
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negative average of genetic correlations (-0.28) was observed for grain yield and days to maturity. Path analysis
based on the genotypic correlation under non-stress conditions between grain yield and other traits showed that
number of pods per plant and pod length had direct effects on grain yield, while under drought conditions, pod
length and plant height had important direct effects. Results of path analysis for oil yield under non-stress and

stress conditions showed that grain yield had the most direct effect on oil yield.

Conclusions

Finally, the most important traits in order to select index for grain yield and oil yield improvement under
stress condition were pod length and grain yield, respectively. Therefore, selection based on these traits would be
more effective to improving seed yield of canola in well-watered and water-deficit stress conditions. So, the
method of path coefficients proved useful in analyzing correlation coefficients in this system of interrelated
variables.

Keywords: Genotypic correlation, Oil yield, Path analysis, Stepwise regression



