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Relationship between growth characteristics of above— and under-ground and
drought resistance of three rapeseed cultivars under drought stress
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Abstract: In order to explore the relationship between growth characteristics of above— and under-ground and
drought resistance of different drought resistance rapeseed varieties under drought stress, through soil column culti-
vation experiment under the condition of different water treatment, we studied the relationship of root in different
soil layer, above-ground biomass and canopy cover with drought resistance of rapeseed varieties DR1, DR2 and
DR3. The results showed that under the condition of water stress and normal water, yield and root biomass of all
three varieties achieved significant differences and the drought resistance of three varieties as follows; DR1>DR3>
DR2. Under different water treatments, the root weight of rapeseeds was mainly distributed in the soil layer of 0~30
cm, accounting for more than 70% of the total root weight. Under drought stress, the total root weight of the three
varieties DR1, DR2 and DR3 were decreased by 22.53% , 24.17% and 24.53% , respectively. But, the root weight
of DR1 was the greatest and reached 12.07 g, which showed strong drought resistance, followed by DR3 and DR2.
In different soil layers, the root weight of the DR1 was higher than that of DR2 and DR3. In the soil layer below 30
cm, the root weight of the DR1 had the largest percentage of the total root weight. This indicated that the vertical
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distribution of root considerably impacted the yield under drought resistance. Meanwhile, the direct path coefficients

of plant canopy area, total biomass, dry weight of roots, and drought resistance were 0.5861, 0.4514 and 0.5715,

respectively, that indicated that except for the root system, reducing the surface evaporation was conducive to crop

drought resistance.

Keywords: drought stress; Brassica napus L.; above-ground and under-ground growth; drought resistance
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Table 1 ~ Variance analysis of rapeseed yield and correlated

traits under different water conditions
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Note: * and * * indicate significant differences at the P<0.05 and

P<0.01 levels, respectively.
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Table 2 Effect of water stress on yield and correlated traits of rapeseed

Ly Ak e/ (g BT REEYR/ (g - #7) Mo AR (g - BT Pt R
Cultivar ~ Treatment  Yield/(g - plant™") Root biomass/ (g + plant™ )  Above-ground biomass/ (g + plant™') Index of drought resistance

DT 18.36 12.07 110.35

DR1 0.73
CK 25.12 15.58 105.15
DT 20.33 9.44 85.23

DR2 0.58
CK 35.12 12.45 135.21
DT 15.95 10.17 76.32

DR3 0.61
CK 26.23 13.13 95.65
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Table 3  Direct path coefficients of above—,under-ground,

total biomass and drought resistance
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)27 T M AL Canopy cover area 0.5861
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