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Effects of Drought Stress on Physiological and Biochemical

Indexes of Winter Sowing Potato at Bud Flower Stage
HAN Depeng’, YIN Zhiyu', YANG Bei?, WENG Dacheng', XU Congen', XIAO Guanli"™
(1. Yunnan Agricultural University, Kunming, Yunnan 650201, China;

2. Yongping Horticulture Workstation, Yongping, Yunnan 652600, China )

Abstract: The climate conditions in Yunnan Province are very suitable for winter sowing potatoes. Using four main
potato varieties ("Hezuo 88', 'Lishu 6', 'Xuanshu 2' and 'Hui-2") planted in Yunnan Province as the test materials, the
physiological and biochemical indexes (proline content, soluble protein content, superoxide dismutase (SOD) activity,
peroxidase (POD) activity, catalase (CAT) activity and malondialdehyde (MDA) content) of potatoes at bud flower stage
were measured, and the variation of physiological and biochemical indexes were evaluated using the fuzzy membership
function analysis, in order to explore the effect of drought stress on the physiological and biochemical indexes of winter
sowing potato, and identify the drought resistance of different potato varieties. Under drought stress, the proline content,
soluble protein content, SOD activity, POD activity, CAT activity, and MDA content were higher than those in the control
treatment (CK). However, indexes of drought resistance were different with the varieties except proline content and SOD
activity. The rank of drought resistance of four potato varieties was 'Hui-2' > 'Xuanshu 2' > 'Hezuo 88' > 'Lishu 6'. Under
drought stress, the physiological responses of the four potato varieties were different, that is, the drought resistance of
varieties was different.
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Table 1 Comparison on soil relative water content of four winter sowing potato varieties

b3 &1E88 %65 HE2S 552
Treatment Hezuo 88 Lishu 6 Xuanshu 2 Hui-2
X (%) CK 81.55a 80.64 a 81.95a 81.40 a
F5(%) Drought 23.60 a 23.01 a 22.13 a 2193 a

T NS FEERIRAE M 0.05 K122 5 B TE, f/MNEE 2L . TR,

Note: Small letters are used to indicate significant difference at 0.05 level of different varieties as tested using least significance difference method. The

same below.
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Table 2 Comparison on proline and soluble protein contents of four potato varieties

Eizta Qb G1E 88 W65 "2 42
Index Treatment Hezuo 88 Lishu 6 Xuanshu 2 Hui-2
X B8 (mg/g) CK 0.17 a 0.18 a 0.19a 021 a
DY
[i7d
Hﬁ@ T 5 (mg/g) Drought 023 a 0.24 a 023 a 023 a
Proline
A% (%) Change rate 36.60 a 36.08 a 2548 a 6.61a
%f B8 (mg/g) CK 35.00 a 38.83a 34.96 a 3850 a
TR
R . F % (mg/g) Drought 4250 b 4233 b 4550 b 55.83 a
Soluble protein
A5 (%) Change rate 21.38 be 9.00 ¢ 30.17 ab 44.98 a
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Table 3 Comparison on SOD, POD and CAT activities of four potato varieties
Efs Ay b3 1E 88 M3 6% HE2E =2
Index Treatment Hezuo 88 Lishu 6 Xuanshu 2 Hui-2
Xt HE (mg/g) CK 0.73 a 0.45a 0.51 a 0.40 a
SOD i1
SOD activity T 5 (mg/g) Drought 1.36 ab 1.81 a 1.23 ab 0.92 b
A5 (%) Change rate 86.69 a 302.48 a 143.00 a 128.19 a
Xt HE (mg/g) CK 391 a 482a 4.16 a 3.54a
POD i # o
: /g) D ht 5.68 ¢ 5.28 ¢ 5.43 ¢ 5.31¢
POD activity T 5 (mg/g) Droug a a a a
A5 (%) Change rate 45.29 a 9.48 b 30.54 ab 50.02 a
Xt HE (mg/g) CK 0.08 ab 0.13 a 0.05 ab 0.02b
CAT % .
fh t. ) FF(mg/g) Drought 0.25a 0.19 ab 0.19 ab 0.12b
CAT activity
%5 (%) Change rate 219.28 ab 55.96 b 292.06 ab 42222 a
F4 AN DRERTHMDASELR
Table 4 Comparison on MDA content of four potato varieties
b3 &1ESS %645 HE2Y &2
Treatment Hezuo 88 Lishu 6 Xuanshu 2 Hui-2
Xt 18 (mg/g) CK 0.04 a 0.02 a 0.03 a 0.04 a
T (mg/g) Drought 0.11a 0.08 a 0.05 a 0.07 a
%15 (%) Change rate 191.11 a 226.67 a 66.67 b 58.33 b
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Table 5 Subordinate function values of four potato varieties

Bzt 4188 65 HE2E -2

Index Hezuo 88 Lishu 6 Xuanshu 2 Hui-2
JIHi %% & & Proline content 0.34 0.39 0.35 0.35
AL A5 4 Soluble protein content 0.14 0.50 0.60 0.54
SOD i1k SOD activity 0.50 0.40 0.52 0.51
POD i1 POD activity 0.53 0.58 0.58 0.50
CAT{GHE CAT activity 0.57 0.42 0.39 0.62
MDA %5 it MDA content 0.54 0.33 0.33 0.60
SEHIMH Average value 0.44 0.43 0.46 0.52
Hi T A7 Drought resistance rank 3 4 2 1
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