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Evaluation of Drought Resistance of Potato Varieties Under Drought Stress

WANG Juan'?, LIU Quanliang’, SHUI Jianbing?, SHI Liping', FENG Mei', LI Zhenni', LIAN Xiaofeng', CHEN Xiaoli"*
(1. Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China;
2. Gansu Dingxi Baiquan Potato Co., Ltd., Dingxi, Gansu 743000, China )

Abstract: The drought resistance of potato can be determined by the differences of drought resistance coefficient,
physiological and biochemical indexes under drought stress. In this study, the drought resistance coefficient,
physiological and biochemical indexes of five potato varieties under drought stress were determined. Compared with
normal watering, stem diameter, plant height and root length of five varieties under drought stress decreased by 22.70%,
17.42% and 36.78%, respectively. Leaf water content of all varieties under drought stress decreased, with decrease of
'Dingshu 3' being the smallest, and 'Dingshu 1' being the largest. No obvious change pattern was found for detached
leaf water loss rate and root water content in tested varieties under drought stress. The leaf water content and water
loss rate of detached leaves were the highest in '‘Qingshu 9', and the root water content was the highest in 'Longshu 10'".
The drought resistance coefficient of all varieties ranged from 0.875 4 to 0.940 9, which belongs to high resistance

varieties. After drought stress treatment, the proline content of all varieties increased compared with normal water
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supply treatment, among which 'Qingshu 9' increased by as much as 203.72%. The content of malondialdehyde in all

varieties increased, and 'Qingshu 9' had the smallest increase of 3.03%. The soluble protein content of all varieties

increased. When selecting parents and promoting new varieties, the drought-resistance characteristics and physiological

indexes of the tested varieties could be combined for consideration.

Key Words: potato; drought stress; drought resistance coefficient; proline; malondialdehyde; soluble protein
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Table 1 Effects of drought stress on stem diameter, plant height and root length of potato

¥l IEH MK (CK) Normal watering F-5Hrf Drought stress

Variety Z5H] (mm) B (em) R (em) 25 (mm) Kk (em) H (em)
Stem diameter Plant height Root length Stem diameter Plant height Root length

15 Dingshu 1 12.56 b 37.7hb 22.17 be 8.10 ¢ 30.0¢ 20.33 a

FE 35 Dingshu 3 11.58 b 393b 28.83a 827 ¢ 343 ¢ 17.17 ab

45 Dingshu 4 11.49b 40.7 b 16.50 ¢ 9.78 be 31.7¢ 11.00 ¢

[z %105 Longshu 10 13.17b 527 a 28.67 a 11.58 ab 433 b 10.83 ¢

HE 95 Qingshu 9 1550 a 59.3a 25.00 ab 12.02 a 51.0a 15.10 b

e SR A AR AR R NG TR TE0.05 K F S B, RABIEMZENR . .,

Note: Variety (line) means followed by different lowercase letter(s) in the same column are significantly different at 0.05 level of probability as tested

using Duncan's multiple range test method. The same below.

*R2

FEMEXDREMHFAKE, BEMARKE, REKENZIM

Table 2 Effects of drought stress on leaf water content, detached leaf water loss rate and root water content

vl IE#fit/K (CK) Normal watering T A Drought stress

Variety A EAGE (%) BRI R RKR(%) WEKR(%)  MAEKE%)  BERNRRKER%) REKE%)
Leaf water Detached leaf Root water Leaf water Detached leaf Root water
content water loss rate content content water loss rate content

FEZE 15 Dingshu 1 70.1 b 7.19 ¢ 21.27 a 64.2 d 10.36 be 1893 b

5E 4345 Dingshu 3 67.9b 6.79 ¢ 17.90 a 67.8 ¢ 13.02 ab 17.75b

B2 45 Dingshu 4 759 a 726 ¢ 17.94 a 71.8 ab 8.11¢ 20.46 ab

[ % 105 Longshu 10 735a 12.31b 20.87 a 69.5 be 11.80 b 2331 a

FH 95 Qingshu 9 73.1a 20.07 a 19.22 a 72.7 a 1544 a 19.52 b

23 FEBENIRENERY
IEH AT B BT, & SR A Bk

sEAl

RFEN FEIS > PE 105 > EHI S >
CEE 15> EEAS . IEWHUKAE T EE 9
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Table 3 Effects of drought stress on potato drought resistance coefficient

b k=4 (g) Yield per plant Hi R AR Hi R

Variety EH MK (CK) Normal watering — T-52/f8 Drought stress ~ Drought resistance coefficient  Drought resistance level
FE2 15 Dingshu 1 351.1d 316.5d 0.9014 a f=Ei

EW35 Dingshu3  4244¢ 389.0 ¢ 09167 a [SEA

EB 45 Dingshud  330.0d 288.9d 0.8754a =5

[z % 105 Longshu 10 470.9 b 441.8b 0.9383a =t

HEH95 Qingshu9 85854 807.8 a 0.9409 a [SE

24 TEHEMNDSHREHSEK(Pro) =M

Zend TR A BS54 AR IE H HE K
b BRI AR B i B, EIHN 0.59 pe/g, ¥4
W 122.61% . IEH LKA EETN , 2 SRl & R &
HTE0.40~0.84 nelg, ‘EFH 1S M EHA4S
QR ik 2w T I S A . TR0 A PR
Folvfil 202 75 FE 0.88~1.68 pglg, ‘15 il

2.00 —
1.80 —
1.60 -
1.40 -
1.20 -
1.00 — a
0.80 -
0.60 —
0.40 -
0.20 —

0

IR (ngle)
Pra

PR i o T A A, O 9 B
105, 91N 1.23 F11.15 wg/g. #HELIE & AL
IRALER 4% kR 2 R 4 I 7 12.50% ~203.72% ,
Hrp {EoS ‘BhE105 " EH3 5 "EH1S’
A3 93K 203.72% . 179.27% . 118.18% F1199.40% ;
CES AR 12.50%, TS SR
Pl R ae s (B 1) .

O 1E# /K (CK) Normal watering
B3 218 Drought stress

EH3 S
Dingshu 3

EHE 1S
Dingshu 1

HEIS
Qingshu 9

P10
Longshu 10

M4
Dingshu 4
A Variety

TE: RZERAARAR M 22 . SR AL B B RS TR IEH KA T RO AL B 0.05 K- b2 5 R TE, SRATB R 220

k. Tl

Note: Error bar represents standard deviation. The different lowercase letter(s) over variety treatment means significant difference among varieties at the

level of 0.05 under normal watering and drought stress as tested using Duncan's multiple range test method. The same below.

1 ARLEDGHERMMAHERSE

Figure 1 Proline content in leaves of potato varieties under different treatments
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Figure 2 MDA content in leaves of potato varieties under different treatments
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Figure 3

Soluble protein content in leaves of potato varieties under different treatments
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