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Drought effects on physiological and agronomic traits of rapeseed (Brassica napus L. ) at initial blooming stage
XIONG Jie, CHEN Lun - lin, ZOU Xiao —fen, ZOU Xiao — yun, LI Shu —yu, SONG Lai — giang "
(Institute of Crops, Jiangxi Academy of Agricultural Sciences / Key Laboratory of Crop Ecophysiology and Farming
System for the Middle and Lower Reaches of the Yangtze River, Ministry of Agriculture, Nanchang 330200, China)

Abstract; Initial blooming is the key stage of rapeseed growth. To understand the effect of drought on rape-
seed at this stage, 10 days of drought ( beginning from the day when field moisture was 45% —50% ) was conduc-
ted in pots under rain — proof shelter during initial flowering period. Normal irrigation was controlled (with 80% -
85% field moisture). 4 cultivars were used, including 2 drought — resistant Brassica napus L. cv Xunyou 8 and
Yanguang 2009, and 2 drought — sensitive ¢cv Zheyou 50 and Huayouza 13. After 10d — drought, resistant culti-
vars’ leaf SPAD value, soluble protein and malondialdelyde (MDA) content changed little, soluble sugar content
declined slightly, catalase (CAT) activity increased slightly, while free proline significantly increased by 2.9 —4. 1
folds. On the contrary, sensitive cultivars’ physiology indicators changed significantly, including decreased SPAD
value, soluble protein and soluble sugar contents, and increased free proline ( but less than resistant cultivars ).
The drought stress had significant impacts on agronomic traits and yield. For sensitive cultivars, plant height, pri-
mary branches, inflorescence length, pods number on main inflorescence, pod length, pods per plant, seeds per
pod and yield decreased significantly. But for resistant cultivars, the decrease rate was much lower.
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Fig.1 Effects of drought stress on SPAD value of rapeseed
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Fig.2 Effects of drought stress on soluble protein (A) and free proline contents (B) of rapeseed
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Fig.5 Effects of drought stress on soluble sugar of rapeseed
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Table 1 Effects of drought stress on agronomic traits of rapeseed

i Jb B M SRR MMAOEE B EHRPK ERTARE ARKE
Cultivar Treatment PH/cm BH/cm RBH PBN IL/cm PMIN PL/cm
. 5L CK 84.7a 44.2a 0.52a 2.8a 20.8a 32.2a 5.9a
il 8 FED 62.2b 33.6b 0.54a 2.4a 21.8a 39.9a 6.3a
Xunyou 8
+ CK/% -26.5 -24.1 3.6 -12.0 4.8 23.8 8.3
CK 110. 1a 57.6a 0.53a 3.2a 34.2a 51.9a 5.6a
HIE 2009 FED 64.8b 35.1b 0.54a 2.2a 31.8a 55.1a 5.3a
Yangguang 2009
+ CK/% -41.1 -39.1 1.6 -31.0 -7.1 6.2 -6.4
AR Average decrease/ % -33.8A -31.6A 2.6B -21.5A -1.1A 15.0A 0.9A
. CK 132.2a 64.2a 0.48b 6.7a 37.1a 52.2a 6.1a
i 50 FED 58.6b 40.4b 0.69a 0.6b 12.8b 27.7b 5.4b
Zheyou 50
+ CK/% -55.7 -37.0 42.8 -91.7 -65.5 -47.0 -12.6
CK 126. 1a 52.1a 0.41b 5.9a 43.0a 46.5a 6.0a
LA 13 5
FED 68.7b 39.4b 0.58a 2.6b 20.2b 29.2b 5.0b
Huayouza 13
+ CK/% -45.6 -24.3 40.0 -55.7 -53.0 -37.2 -16.8
A4 R%IIE Average decrease/ % -50.6B -30.7A 41.4A -73.7B -59.2B -42.1B -14.7B

TE NG PR B IR T AL B E] 28 5 5% KR, K T REFOR A R TR A2 B il i i 22 5 5% JKF B35, T T)

Note: D:drought treatment. PH:plant height; BH:branch height; RBH :relative branch height, ratio of branch height to plant height; PBN; primary
branch number; IL:main inflorescense length; PMIN: pod number on main inflorescense; PL:pod length. Lowercase letters indicate significant difference
between drought treatments and control at 0. 05 level. Capital letters indicate significant difference between drought — resistant cultivars and sensitive culti-
vars at 0. 05 level. Same as below
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Table 2 Effects of drought stress on yield and yield components of rapeseed

E pBL BARRF AL B RS Tk ARk
Cultivar Treatment PN SN WTS/g YP/g
s . CK 65.4a 16.4a 4.2b 3.4a
8 5 TED 43.1a 18.9a 4.5a 2.6b
Xunyou 8
+ CK/ % -34.1 15.3 7.9 -24.2
" CK 101.2a 14.1a 3.4b 3.2a
BH 2009 =
Yangguang 2009 TE2D 71.1a 12.5a 4.2a 2.7a
+ CK/ % -29.8 -11.4 22.9 -18.0
SEH R Average decrease/% -31.9A 2.0A 15.4A -21.1A
. CK 118.4a 18.5a 3.4b 6.4a
itk 50 TED 28.6b 12.9b 4.4a 1.7b
Zheyou 50
+ CK/ % -75.9 -30.0 30.6 -72.8
P 5 CK 148.3a 26.2a 3.0b 9.6a
il 13 5 FED 63.9b 16.4b 2.8a 1.7b
Huayouza 13
+ CK/ % -56.9 -37.5 -7.9 -81.9
X [ENE Average decrease/% -66.4B -33.8B 11.3A -77.3B

Note: PN:pod per plant; SN:seed per pod; WTS:thousand — seed weight; YP:yield per plant
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