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Comparative study on drought resistance characteristic of
Brassica napus L. seedling
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Abstract: An experiment was conducted to investigate drought index, root length, seeding height and the ratio of
root to shoot of 6 rapeseed cultivars (EV1, EV2, EV3, EV4, EV5, EV6) with different drought resistance under differ-
ent concentrations of PEG — 6000 osmotic solution simulated drought in field. The result showed that drought index of
EV2 was the highest, while EV6 was the lowest under water stress. There were significant differences among cultivars un-
der different concentration of PEG, that root length, with seeding height and ratio of root to shoot of EV1, EV2 and EV3
being larger than those of EV5 and EV6. Canopy cover area of EV2 was the larger as compared with other cultivars dur-
ing five-leaf stage. Path analysis of drought resistance index showed that direct path coefficient of canopy cover area to
drought resistance was as high as 0.5975. Canopy cover area reflected strength of vigor during early stage at early stage
when the drought resistance index of cultivars and drought resistance being stronge .

Keywords: Brassica napus L. ; seedling; drought resistance
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Table 1 Pedigree source of rapeseed cultivars (line)

FnFf(F) Cultivars (Lines) ZI Pedigree

EV1 7339 -8
EV2 Jia219
EV3 7792 - 95/1772
EV4 2000 - 5/3022
EV5 HSTC2/784
EV6 €022/5C21

WP E(DI) . ~Ch DI = BiEME T Y
YT BT R N BRI B  .
1.2.2 xwiXE R T 201249 H - 2013 4 5
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Fig.1 Distribution map of effective precipitation

during growing period of rapeseed
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Table 2 Drought resistance index of rapeseed cultivars

fFh Variety HLESE% DI
EV1 0.7889
EV2 0.8098
EV3 0.7608
EV4 0.5657
EV5 0.4382
EV6 0.4340

2.2 ARERE PEG - 6000 BB &4 TimEEKE
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R3 RERE PEG - 6000 Firie Xof i 3¢ B HA 4 K AKX B 22 0

Table 3 Effect of different concentration PEG — 6000 stress on traits of rapeseed seeding stage

PEAR 2y =) i3 ¥ B Concentration of PEG — 6000 stress
Trait NO. of cultivars CK 59 10% 15% 20%
EV1 6.82+0.23 6.55+0.18 6.47+0.21 5.94+0.17 3.71+£0.08
EV2 6.58+£0.15 6.32+0.13 6.25+0.15 5.92+0.09 3.57+£0.06
MK /em EV3 6.52+0.17 6.380.17 6.10£0.19 5.74+0.10 3.51+0.11
Root length EV4 6.30£0.21 6.05£0.24 5.95£0.12 5.54+0.21 2.98+0.09
EVS 5.80+0.12 5.50+0.23 4.82+0.09 3.72+0.11 2.13+£0.07
EV6 5.20+.0.19 5.10+0.16 4.52+0.12 3.15+0.08 1.83+0.06
EV1 14.48 £0.25 13.80+£0.17 13.12+0.022 12.48+0.21 5.91+0.12
EV2 13.79+0.09 13.54+0.19 12.53+£0.19 11.02+0.26 6.13+0.25
it/ cm EV3 14.72+£0.14 13.93+£0.22 13.08+0.18 10.23+£0.18 4.30+0.13
Seeding height EV4 14.12+.0.15 13.54+0.14 11.35+0.22 9.82+0.16 3.92+0.15
EV5 14.15£0.22 13.22+£0.16 11.83+£0.27 7.05+0.11 3.16+0.26
EV6 13.83+£0.17 12.95+£0.22 10.25+£0.03 7.11+0.11 2.15+0.14
EVI 0.83%0.09 0.72£0.12 0.95£0.15 1.02£0.12 1.09%0.04
EV2 0.81+0.11 0.69+0.18 0.83£0.13 0.98+0.08 1.10£0.05
JicSend EV3 0.85+0.008 0.70+0.11 0.80+0.16 0.92+0.12 0.98+0.02
Ratio of root to shoot EV4 0.74+£0.012 0.79+0.07 0.87+0.09 0.87+0.07 0.92+0.06
EVS 0.68+0.09 0.72+0.09 0.76 +0.06 0.88+0.06 0.89+0.08
EV6 0.77+0.08 0.81+0.12 0.71+0.08 0.79+0.11 0.91+0.05
x4 3PEBME PEG BMEAIES BB A ES Note: Data in this table were the average of cultivars under different
Table 4  Variance analysis of 3 seedling traits among PEG simulated stresses. Different letters in the same row indicate significant
cultivars under PEG = 6000 stress difference; small and capital letters indicate significant differences at 0. 05
5 5 e K - L and 0.01 levels, respectively.
Varianee e ®6 KEEUTEBERSRFNEL
HR ] Caltivars 6 384" " 0 6693 0.0232" Table 6  Seedling morphological parameters under field condition
ALFE[] Treatment — 20.7542° % 31.8518"*  0.1056" TEEREHEE ond | ST HE/ g RAETE g
i ﬁl‘ﬂ « hb ] o - A oot - Canopy cover area Total biomass Root dry weight
Variety x Treatment EV2 811.90Aa EV2 20.77Aa EV2 2.925Aa
TE: o« i« 235178 0.05 F10.01 B9 BB /KF EV3  760.09Bb || EV3  19.51Aab | EVI 2.280Bb
Note: * and * * indicate differences significant at the 0.05 and 0.01 EV1 746 .86Bb EV1 18.68Ab EV3 2.185Bb
levels, respectively. EV4 650.83Cc EV4 15.21Bc EV4 1.465Cc
%5 FEDM=A4EEMERE Duncan £ B LB EV6 541.15Dd EV6 9.74Cd EV6 1.155Ced
Table 5 Duncan multiple comparisons analysis of EVS 475 T7ke EVS 7.11Ce EVS 1.020Cd

3 seedling traits among cultivars
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length length to shoot TERR 35 R O, U TE S Bl A v, R
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ML DM R R K 030

@, S g AR KA R R

EV4 5.348Cd 10.521Bb 0.830Cc k?igﬁj‘éﬁﬂg—é?;gg g;zgﬂg;g;m
EVS 4.379Ee 9.861Cc 0.791Dd ’ ’
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Table 7 Correlation analysis of canopy cover area,

total biomass and root dry weight

=B SEY SR
i H AR T E T
Ttem Canopy cover Total Root dry
area biomass weight
JE A TR |
Canopy cover area
Sy i .
RAED TR 0.98"" 1
Total biomass
HATFT voe oo |

Root dry weight
el x S31FR 0.05 10,01 B ZFKF-

Note: * and * * indicate significant differences at 0.05 and 0.0l

levels, respectively.
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Table 8 Path coefficients of seedling traits to drought resistance

TiH Item X;—>Y X,>Y X;—>Y
X~ 0.5975 0.4953 0.3614
Xo—> 0.4283 0.4296 0.5336
X3~ 0.2698 0.4115 0.5571

T T RIZA O ELEm AR R B, AR R i o Rl i A R X
SRR TR Xy AVEY I T8 X RA TE,

Note: the numbers underlined are direct path coefficients, while others
are indirect path coefficients. X;: Canopy cover area; X,: Total biomass;

X;: Root dry weight.
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