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Evaluation and Screening of 20 Potato Materials for
Drought Resistance
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Abstract: Drought is one of the major limiting factors for potato growth and development. To select potato materials
with high drought resistance, yield, plant height, SPAD value, malondialdehyde (MDA) content, detached leaf
conductivity and detached leaf water loss capacity of 20 potato materials were measured and analyzed under regular
irrigation and drought stress. The drought resistance coefficients of each trait were used as indicators of drought
resistance, and the drought resistance of each potato material was evaluated by combining component analysis and
fuzzy membership function method. All the indexes were correlated to some extents, with correlation coefficients ranging
from -0.258 to -0.958. Principal component analysis showed that the two principal component factors covered 84.709%
data information of six indicators of 20 potato materials. Cluster analysis with A = 10 divided the 20 potato materials into
three groups (high drought resistance, medium drought resistance and low drought resistance) based on drought
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resistance measurement value. Materials with high drought resistance, including 'GMY129', 'GMY041', 'GMY155',
'GMY141', 'GMY139', 'GMY151' and 'GMY114', were selected. This study would provide a theoretical reference for the
screening and evaluation of drought-resistant germplasm resources of potato.

Key Words: potato; drought stress; drought resistance evaluation; principal component analysis; membership

function method
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Table 1 Drought resistance coefficients of each index of the potato materials tested

kR bR it P SPAD i BIRRT e BRR 2Rk T N
Material name Yield per plant  Plant height SPAD value Detached leaf conductivity Detached leaf water loss capacity Malonaldehyde
GMY041 0.731 0.850 1.387 1.052 1.126 1.184
GMYO075 0.429 0.448 1.164 1.098 1.152 1.605
GMY094 0.541 0.665 1.155 1.221 1.167 1.379
GMY098 0.498 0.725 1.235 1.090 1.457 1.487
GMY100 0.499 0.717 1.223 1.089 1.112 1.479
GMY104 0.472 0.569 1.108 1.172 1.170 1.579
GMY109 0.478 0.727 1.040 1.110 1.171 1.512
GMY114 0.574 0.870 1.247 1.185 1.243 1.365
GMY129 0.750 0.915 1.410 1.108 1.128 1.157
GMY137 0.383 0.551 1.192 1.120 1.145 1.704
GMY139 0.639 0.815 1.290 1.239 1.362 1.327
GMY141 0.717 0.713 1.349 1.092 1.075 1.209
GMY151 0.611 0.857 1.218 1.092 1.225 1.276
GMY 155 0.705 0.782 1.357 1.098 1.099 1.211
GMY157 0.509 0.772 1.157 1.100 1.268 1.428
GMY166 0.566 0.682 1.223 1.038 1.116 1.331
GMY179 0.489 0.573 1.240 1.055 1.266 1.525
GMY204 0.531 0.689 1.331 1.126 1.211 1.435
GMY210 0.377 0.371 1.049 1.271 1.578 1.815
GMY223 0.382 0.349 1.047 1.146 1.395 1.831
I Average 0.544 0.682 1.221 1.125 1.223 1.442
AR R 0.215 0.237 0.091 0.056 0.108 0.137

Coefficient of variation
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Table 2 Correlation between drought resistance coefficients of each index of potato materials tested

£ Lty Sie 73
Index Yield per plant  Plant height

SPADMH BRI T HLSR RN 2R K
SPAD value Detached leaf

ol
Detached leaf water  Malonaldehyde

conductivity loss capacity

e [
Yield per plant

e 0.807" 1
Plant height

SPAD{H 0.846™" 0.678"
SPAD value

BN HH SR -0.268 -0.258
Detached leaf conductivity

BRI gk -0.477 -0.403
Detached leaf water loss capacity

N -0.958" -0.886"
Malonaldehyde

-0.378 1
-0.451 0.541° 1
-0.813" 0.353 0.562" 1

T R iRERAE 0.05 5 0.01 KT 225

Note: * and ** represent significant difference at 0.05 and 0.01 levels of probability, respectively.
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Table 3 Principal component eigenvalues and contribution rate of drought resistance coefficients of each index

Principal component  $FfE{H Eigenvalues 522 51#k>% (%) Variance contribution rate  S2F3 )} 22 51i#ik>K (%) Cumulative variance contribution rate

FEliar WIHAFFAFE Initial eigenvalue
1 4.017 66.952
2 1.065 17.757
3 0.450 7.507
4 0.320 5.333
5 0.128 2.127
6 0.019 0.324

66.952

84.709

92.217

97.550

99.676
100
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Table 4 D values for drought resistance evaluation of potatoes

R TR F 2 U U, DIE
Material name Dvalue
GMY041 3.016 -0.194 0.977 0.315 0.838
GMYO075 -1.424 -1.427 0.404 0.000 0.319
GMY094 -0.404 0.863 0.536 0.586 0.546
GMY098 -0.569 0.459 0.514 0.482 0.508
GMY100 0.252 -0.935 0.620 0.126 0.516
GMY104 -1.426 -0.223 0.404 0.308 0.384
GMY109 -0.841 -0.691 0.479 0.188 0.418
GMY114 0.626 1.251 0.669 0.685 0.672
GMY129 3.196 0.670 1.000 0.536 0.903
GMY137 -1.535 -1.176 0.390 0.064 0.321
GMY139 0.490 2.483 0.651 1.000 0.724
GMY141 2.352 -0.238 0.891 0.304 0.768
GMY151 1.257 0.181 0.750 0.411 0.679
GMY155 2.431 0.023 0.901 0.371 0.790
GMY157 -0.131 -0.099 0.571 0.340 0.522
GMY166 0.981 -1.315 0.714 0.029 0.570
GMY179 -0.468 -1.008 0.527 0.107 0.439
GMY204 0.445 0.061 0.645 0.381 0.590
GMY210 -4.558 1.779 0.000 0.820 0.172
GMY223 -3.691 -0.465 0.112 0.246 0.140
FEIE Average 0.541
755 ZHL Coefficient of variation 0.363
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Figure 1 Clustering of 20 potato materials for drought resistance based on D value

3 9 i

s A& B PR 5 2 S E Y BT R PR &
SCEE WM AT AL, BT B TR AR LA
PN R R B B AR S, X o 45 30 48 b 9 B8 & A=
A, Wk, EEASE R R R U AT
PR A HERS o 3 5050 53 A AT LATH BR 4% $8 bR ] Y
AHICREM , 5 D 6 B A T AR E A I A2 1 LA 1%
S ST A DR o R T St 4 A A ] A
FEHR NG AR BB FHETE R BT 5 SeAg P %
L T0 R AL P R BRI R, R &
B340 B 5 SR T eR o AT R B AR 4 G i Ok 25
BN AR BT R . BT L, R 34
W 1S5 TR R B M R 405 B A5 R 0 SR R A VR (1
(DAE) 19 7 2R A R BT S EA T P4 2 — F
LA A BRI 43 M 07 3

TRBET, SEEm R Ew, KW
I, AT AR S T AR T S A bR E Y TR
FRO B ARSI, TR A R S

REAG, PUS R EOAT DL B Y 2 B H R AR X 5
JohiE R BURAR B . ARIE 20 S AR
AR R NPLUR REY/NT 1, FoRBRT R
T X REAL B, TPk 5m B AL ™ 5T R 1) s 8
BN, R LU REOTANAS R b A ] e
B 20 0 TS AR MDA P R R B
1.157~1.831, MDA & &M PIE RN T 1, &£
HH 52 s b BE EE X BB AR B ) MDA 55 145 AN [ 2
JER TR, XS T B A A
o FEFE AR RRNIRERBEIRT 1, &
B T 52 W 36 Ah ) A T R S R 38 R T X BE AR B
X5 BEE WA R AR

A0 58 X T A R AR A N[
BRI, R HPCFE R EE (D EFE RN S8
EHURETE REC HER . ESeE AR
it PR [P AR B B0 5 3R B0 - K (EAE Sy A Rl e
FReJIIEM AR R, HURA RIS 4 i #
PR, SR JE 0 P R BRI A R CGMY 129
‘GMY041° ‘GMY155” ‘GMY141° ‘GMY139’ ‘GMY151°



<124+

HESRE, H378E, H2, 2023

oMYl , S MU AR GMY210° ‘GMY223° .
AHIRFEFIH 32 B8 43 B R0 SR T o B 285 45 1 i
X Ch S BT R IR PRI TR, O A R R
(A5 T S A 77 R 6 B A S A E e S

[1]

[2]

[71]

[ & % X B ]

AR THE S A BUIR R ()], AR rpefoll R 24 4
SRFERR, 2012(1): 1-4.

Schapendonk A, Spitters C J T, Groot P J. Effects of water
stress on photosynthesis and chlorophyll fluorescence of five
potato cultivars [J]. Potato Research, 1989, 32: 17-32.

FI5 . TR X RN EE [ClRA £, BRFE. DR
Pl NFER R S B ORI BRI TR R A, 2014
288-292.

G, LS . TR IR AR I [0, AR,
2015, 37(4): 27-35.

T RSP RAR PRI T R R %0 [D]. i IR
2,2014.

A, IR IR, AT TS SRR IT AR 0], b T A
32020, 34(5): 304-308.

AW, ATHE, SRR, 55 . TR B RA R IR P [T].
THPEF, 2018, 16(2): 633-642.

[91]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

I, B, BN, & ST PCA FISR & sk Hr i) 4%
RV A BT R S 202 ()], TR KBTI S FREE, 2022,
36(11): 141-147.

e, TR, R4S, G SR R BT A e A R
BHOPTREE (1], FF, 2017, 36(6): 72-75.

FERGEE, SKoAR, /AR, 55 . FAM ST RS I R e T 4%
FFPHURER TN (J]. #2019, 38(8): 120-126.
ESOLERRT € 8 &5 SUp/NE k7 R i AN SN o R e
WL [D]. KL KR, 2018,

ARy . AR A A SRR R (M. ALt s E AR R, 2000.
XUTTE, ARG, I0T, % R[EAEAE SR S e R 5
FEFRPEAN (] o EA 2R, 2021, 37(19): 27-35.

WPt 2B, BUIRTE, 45 . PEG-6000 15 Il b 4548 11 % 50 5
BRI LR VR [J/OL]. 2 TR E Fi: 1-29 [2023-04-21].
http://kns.cnki.net/kems/detail/46.1068.5.20220216.1827.028.
html.

i A, E R, R, A6 T AR KB R ST ()],
O TT % 55345, 2013(1): 104-105.

TEME, i, R, S TR0 A A A
V9 b A Al S ST SR AROGEE AT (], TR AL 24,
2013, 26(1): 106-110.

B, FIVET, SRARE, 55 K Mha T~ 4% 5 SnRK2 JE R I 32
AR AR BRI R (1] P VM, 2014, 34(2): 481-487.



