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Effects of Drought Stress on Physiological Characteristics of 18 Potato Varieties
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Abstract: With the rapid development of potato industry, potato as staple food has gradually become a world trend,
and accelerating the development process of the potato industry is of great significance for the development of agriculture
in China. To select drought-resistant potato varieties suitable for planting in Inner Mongolia Autonomous Region, the
physiological indicators of 18 potato varieties under drought stress in field conditions were measured at the seedling,
tuber formation, and tuber bulking stages. Peroxidase (POD) activity and superoxide dismutase (SOD) activity of potato
leaves generally showed a trend of first increasing and then decreasing and SPAD value gradually decreased as the
growth period progressed under drought stress treatment. No clear change pattern was found for malondialdehyde (MDA)
content, soluble sugar content and proline (Pro) content in the 18 varieties tested. Membership function analysis was
performed based on various physiological indicators. The average membership function values of 'Zhongshu 28' and
'Zhongshu 9' at seedling, tuber formation and tuber bulking stages were 0.623 9, 0.543 2, 0.814 8 and 0.561 2, 0.488 7,
0.704 2, respectively, indicating that they are relatively drought-resistant potato varieties. The results of this study provide
data support for evaluating drought resistance index of potato and have important reference value for selecting drought-
resistant potato varieties.
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Table 1 Analysis of variance for peroxidase activity in leaves of 18 varieties under drought stress

5 H T

Ttem Seedling

HRZEH B

Tuber formation

PEN v ]
Tuber bulking

AbFE(U/g-FW) Treatment (T)

X B CK 41893 b

F5: Drought 450.63 a
Ap S (FAE) Source of variation (F value)

EFl Variety (V) 23.76%*

S 3 Treatment (T) 48.84%

SRl X AbFE OV X T 3.07%%

474.80 b 404.72 a
490.17 a 375.05b
523.66%* 124.25%%*
485.14%%* 211.81%%*
196.19%* 197.57+%*

e ASFRFI BB S AT A RING FEERIR 25 A 0.05 K- B 5 * R 435I 3R/RE 0.05F1 0.0 1 KPR,

Note: Treatment and control means followed with different lowercase letters indicate that the difference is significant at the level of 0.05;

* and ** indicate significant at 0.05 and 0.01 levels, respectively. The same below.
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Table 2 Analysis of variance for superoxide dismutase activity in leaves of 18 varieties under drought stress

TiH i) BB i) =N N

[tem Seedling Tuber formation Tuber bulking

AbFE(U/g- FW) Treatment (T)
XJ R CK 627.28 a 758.46 b 679.49 b
5 Drought 519.98 b 791.43 a 714.36 a

AR SESRIE (F{H) Source of variation (F value)

S A Variety (V) 50.95%* 51.39%* 177.56%*
HbFE Treatment (T) 166.627* 71.05% 258.04%%
S x AbBE VX T 23.37%* 6.29% 70.17%

*£3 TFEBHET 18 M S YEE(POD)FEEREER

Table 3 Comparison of peroxidase activity in leaves of 18 varieties under drought stress

sl H(U/g-FW) BEEIE I (U/g-FW) BZER R (Ulg- FW)
Variety Seedling Tuber formation Tuber bulking

%1 T Xt 1 T %18 T

CK Drought CK Drought CK Drought
V7 462.67 a 492.67 a 493.00 b 51233 a 323.67hb 446.00 a
Innovator 460.33 a 51233 a 485.67 b 53833 a 332.67hb 448.50 a
th 328 %5 Zhongshu 28 374.67b 444.67 a 438.00 b 479.33 a 265.33 b 424.00 a
*H 395 Zhongshu 9 460.33 a 469.67 a 508.67 a 493.33 b 41833 a 432.50 a
KPGH: Atlantic 45533 a 47733 a 507.67 a 478.00 b 374.00 a 292.50 b
MR % 15 Neinongshu 1 363.67b 42233 a 419.33 b 43233 a 37233 a 365.50 a
FE5K 125 Jizhangshu 12 387.67 a 396.00 a 464.33 a 434.00 b 405.00 a 300.00 b
3195 Zhongshu 19 420.67 b 474.67 a 510.67 a 514.00 a 414.67 a 343.50 b
A8 75 Huasong 7 427.67b 502.67 a 506.00 b 522.67 a 366.33 b 421.50 a
4B 56 Huasong 56 423.67b 494.67 a 470.33 b 527.00 a 333.67b 388.50 a
4821 58 Huasong 58 388.67 a 44133 a 432.00 b 515.00 a 335.00 b 395.17 a
T #% 6% Xisen 6 466.67 b 54733 a 485.00 b 56533 a 334.00 a 354.83 a
218 % Zhongshu 18 422.67 a 447.67 a 480.67 a 477.67 a 421.67 a 356.00 b
th3 27 % Zhongshu 27 452.00 a 453.67 a 488.67 a 485.67 a 42833 a 312.17b
24315 Zhongshu 31 376.00 a 367.33 a 452.67 a 423.67b 463.67 a 359.00 b
N4 %5 2 %5 Neinongshu 2 481.67 a 44933 a 555.00 a 504.00 b 515.00 a 373.50b
48101 34 Huasong 34 317.00 a 328.00 a 377.00 b 455.00 a 464.47 a 372.00 b
125 668 5 Zhongshu 668 399.33 a 389.67 a 471.67 a 46533 b 716.67 a 365.67 b

TE: AEHAD BSFRES A A RNG PRS2 R 7E0.05 K235 . TR
Note: Treatment and control means followed with different lowercase letters indicate that the difference is significant at the level of 0.05.

The same below.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



<310+ PIEDAE, H3748, H40], 2023

x4 TFEBET I8N @FBELYILLEE(SOD)E LR

Table 4 Comparison of superoxide dismutase activity in leaves of 18 varieties under drought stress

sl HH(U/g-FW) P (U/g- FW) PRI (Ulg- FW)
Variety Seedling Tuber formation Tuber bulking

Xif it T X T X i 5

CK Drought CK Drought CK Drought
V7 644.78 a 479.98 b 732.53 b 840.48 a 432.15b 578.43 a
Innovator 666.52 b 72441 a 844.20 a 888.87 a 633.15b 82522 a
Hh3 28 %5 Zhongshu 28 779.43 a 635.76 b 797.30 a 806.23 a 672.23 b 783.90 a
1295 Zhongshu 9 426.57b 673.72 a 818.14 a 842.71 a 750.40 b 810.70 a
KPGH: Atlantic 677.44 a 571.07 a 720.62 b 77273 a 700.15 b 795.07 a
A< 145 Neinongshu 1 585.13 a 450.80 b 729.56 a 738.49 a 621.98 a 632.03 a
FHKE 125 Jizhangshu 12 640.97 a 434.67 b 680.42 b 744.44 a 677.82 a 647.67 b
H12# 195 Zhongshu 19 664.04 a 49398 b 721.37 a 755.61 a 673.35b 741.47 a
4151 7% Huasong 7 720.12 a 518.13 b 801.02 a 791.34 a 73477 a 739.23 a
4B 56 Huasong 56 716.16 a 175.70 b 846.43 a 863.55a 670.00 b 780.55 a
4B 58 Huasong 58 849.41 a 611.19b 846.43 b 935.02 a 763.80 a 710.20 b
i A 65 Xisen 6 619.38 a 512.18 a 664.04 b 751.89 a 688.98 b 73142 a
th3# 185 Zhongshu 18 597.46 a 438.14 b 754.12 a 728.81 a 726.95 a 713.55a
rh #2275 Zhongshu 27 51143 a 49133 a 690.10 a 741.47 a 696.80 a 635.38 b
2315 Zhongshu 31 765.12 b 926.83 a 801.02 a 809.21 a 696.80 b 75822 a
N A2 2 % Neinongshu 2 27842 a 24093 a 690.10 a 663.30 a 680.05 a 608.58 b
AL 34 Huasong 34 650.64 a 467.18 b 774.22 a 752.63 a 718.02 a 655.48 b
"2 668 5 Zhongshu 668 498.03 a 513.67 a 740.72 b 818.89 a 693.45 b 711.32a

R5 TFEPETISNRFAA_E (MDA)SENHFTENT

Table 5 Analysis of variance for malondialdehyde content in leaves of 18 varieties under drought stress

TiH Hi eS| &N FN
[tem Seedling Tuber formation Tuber bulking
A3 (nmol/g-FW) Treatment (T)
X} CK 37.64 b 4723 a 47.15 b
T-5 Drought 43.85a 37.93b 58.36 a
A AR (FAE) Source of variation (F value)
BB Variety (V) 270.24%% 44.35%% 71.19%%
QL Treatment (T) 489.09%* 430.147% 541.14%*
SAD X APV X T 45.91%* 43.70%* 38.33%%

BEE T S M0 a9 4E K, MDA &SRS AIMDA SR TG ETHeE ki, Bix 104
AR, (EARF A A CERRE (F6), BE SN R A MDA 7 i ¥ 7 He 2598 il 4 2 A1
FHEFWMES, ATREPET, V7T ‘Innovator’ fH; ‘PES NRE LS HRE 19 RN TS
CHEEDR S RV Kk E 125 (27 AR 56N ARS8 AR 6T M 185 1
CHEZS R E 2 S B 347 F 668 5 MDA & & 2 —H EFaAR b, X 8 4~ At
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Fi (8 MDA 5 i d/ MELS LR BT Al (% 8) . Kl Wb mf e, “FEokE 1257
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Table 6 Comparison of malondialdehyde content in leaves of 18 varieties under drought stress

wn i T (nmol/g- FW) HeZ5 I8 B (nmol/g FW) P25 0% K (nmol/g - FW)
Variety Seedling Tuber formation Tuber bulking

Xt T2 it Y T2 it i T2

CK Drought CK Drought CK Drought
V7 65.67 b 7774 a 69.42 a 44.01b 51.68 b 58.90 a
Innovator 4423 b 49.14 a 51.90 a 4445 44.12b 59.23a
H1%E 28 5 Zhongshu 28 40.78 b 53.11a 54.09 a 3131h 43.80 b 57.59 a
H1 %95 Zhongshu 9 38.43 b 4231a 44.01b 45.11a 41.49 b 53.65a
KIGPE Atlantic 30.47 b 45.13 a 40.95a 4336 a 41.17a 44.12a
P48 15 Neinongshu 1 17.38 b 2473 a 22.12b 36.57 a 52.99 a 4971 a
FEIKE 125 Jizhangshu 12 32.86 b 56.06 a 5847 a 34.38 b 4576 b 5726 a
H1% 195 Zhongshu 19 26.16 b 34.15a 33.72b 37.88a 4675 a 49.05a
#8251 75 Huasong 7 4071 a 35.56 b 47.08 a 39.42 b 53.98b 61.20a
#2151 56 Huasong 56 34.72b 4293 a 37.01b 50.58 a 5627 a 53.98 b
#£25i 58 Huasong 58 43.63a 34.50 b 49.49 a 37.01b 42.81b 52.01a
7 % 65 Xisen 6 4401 a 40.03 b 52.12a 41.17b 4938 b 63.18a
H# 185 Zhongshu 18 45.11a 38.65 b 61.75a 39.42 b 55.62b 112.45 a
H1# 275 Zhongshu 27 33.82b 4327 a 46.64 a 19.93 b 46.42 b 54.96 a
H1% 31 5 Zhongshu 31 34.38 b 4248 a 45.99 a 37.45h 46.09 b 59.56 a
4% 2 5 Neinongshu 2 30.66 b 42414 44.67 a 32.41b 42.15h 56.93 a
#E25i 34 Huasong 34 41.62a 4391a 47.96 a 3547 b 44451 52.66 a
1% 668 5 Zhongshu 668 33.49h 41.06 a 4270 a 32.85h 4379 b 53.98a

®7 TFEBET 18N @MAIAMESENTENT

Table 7 Analysis of variance for soluble sugar content in leaves of 18 varieties under drought stress

Wi i YL YW ]
Item Seedling Tuber formation Tuber bulking
KB (g/g FW ) Treatment (T)
AR CK 8255.19b 9805.43 b 11029.81 b
T Drought 8856.52 a 10 588.68 a 1420431 a
AR SR (F{H ) Source of variation (F value)
fin il Variety (V) 46.50%* 45.42%% 906.44 %
Qb3 Treatment (T) 69.50%* 76.53%* 3373.76%*
Al x AV x T 39.86%% 66.34%% 534.26%*

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 8 Comparison of soluble sugar content in leaves of 18 varieties under drought stress

e (gl FW) YEIE M (e FW) YEW I (uelgFW)
Variety Seedling Tuber formation Tuber bulking
Xof HE T Xof HE T5 Xof HE T
CK Drought CK Drought CK Drought

V7 8873.99 b 10 460.70 a 1156233 a 1155827 b 8116.53 b 14 485.09 a
Innovator 818293 b 951897 a 8794.85b 11 159.89 a 10 691.06 b 13 082.66 a
"2 285 Zhongshu 28 7974.25 b 10724.93 a 10350.95 a 11348.24 a 18 976.96 b 26 158.54 a
2595 Zhongshu 9 8531.44 a 8739.84 a 9986.45 a 10 528.46 a 10 162.60 b 2149051 a
KPGH: Atlantic 8739.84 a 7615.18b 10 487.80 a 8417.34b 6490.51 b 12 14092 a
A% 15 Neinongshu 1 7159.89 a 7 669.38 a 8854.74 b 1041328 a 12262.87 b 19 004.07 a
BIEK A 125 Jizhangshu 12 9857.72b 10 602.98 a 11 14499 b 12413.28 a 17 879.40 a 6558.27b
2 195 Zhongshu 19 9844.17 a 10264.23 a 10670.73 a 10968.83 a 1024390 b 1625339 a
#4051 75 Huasong 7 9071.81 a 6476.96 b 9546.07 a 655149 b 9742.55b 13 590.79 a
4211 56 Huasong 56 787642 a 8150.41 a 9871.27 a 9342.82b 8970.19 a 781843 b
AEM1 58 Huasong 58 759621 a 6991.87 a 9180.22 a 7365.85b 15914.63 a 14 688.35 b
754k 65 Xisen 6 7940.38 a 7107.05 b 9844.17 a 8 082.66 b 12229.00 b 15210.03 a
25 185 Zhongshu 18 9769.65 a 9559.62a 11 686.99 a 9670.73 b 8 624.66 b 13753.39 a
12275 Zhongshu 27 7649.05 a 7 886.18 a 9119.24b 1551220 a 7615.18 b 14 986.45 a
2315 Zhongshu 31 6734.42 a 6876.69 a 8501.36 a 8855.01 a 5975.61 b 6382.11a
4% 25 Neinongshu 2 7994.58 a 8353.66 a 9214.09b 1121274 a 14 390.24 a 8692.41b
A2 34 Huasong 34 8529.81 a 9288.62 a 10 196.48 a 10027.10 a 1105691 b 16 361.79 a
2 668 5 Zhongshu 668 6266.94 b 13 130.08 a 7 485.09 b 17 168.02 a 9193.77 b 15020.33 a

2.1.4 FF prif 3t 18 A Ju Ak il &5 (Pro) A& 89
#h

AR R Pro & S AEALER . bRl A AP 5
Ab PR E AR RO B 2 (R 9) . BEAE T 5 W aa i
[B] FR) ZE K, 18 A Al Y Pro 7 it A% Ak 14 4 A [
(F£10), HA NRE25 1 Pro 7 it fifi i B [\]

M RER 52— B TR AR fb R 5, AR BRI R ik
FToE; “Innovator’ ‘B 285" KPUVE  NRE
157 AR 58 Fil 27 5 Y Pro £ H2 Fifi 36 I
B S 4 B2 S T R e b TR AR R A FoAth 11
fn B Pro % i S L SE B IHE R A fb i B
Pro T St AEHRZEIE B0 I8 3 fe KA .

®9 TEMET I8 @MEEE (Pro) S B A EST

Table 9 Analysis of variance for proline content in leaves of 18 varieties under drought stress

i H Wi PRI AU N FN ]
Item Seedling Tuber formation Tuber bulking
AbFE(pe/g- FW) Treatment (T)
Xt HE CK 19.50 b 24.61b 17.24 b
F5 Drought 26.47 a 27.86a 28.02a
AE S (FH) Source of variation (F value)
SRl Variety (V) 89.14%% 75.04%% 5264.12%%
AP Treatment (T) 274.41%% 139.50% 32 068.61%*
Al X ARFR(V X T) 104.64%% 24.16%% 3 159.05%%

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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®10 TEMHET 18/ mMHEE(Pro) S ERLLER

Table 10 Comparison of proline content in leaves of 18 varieties under drought stress

v i (pe/g- FW) HOEETE AU (ng/g - FW) YLK (nglg-FW)
Variety Seedling Tuber formation Tuber bulking

it e TR if B TR Xof HE T

CK Drought CK Drought CK Drought
\W 19.29 a 21.46 a 22.85h 26.12 a 9.72b 2245 a
Innovator 16.98 b 5442 a 17.22 b 23.12a 12.69 b 55.62 a
Hi % 28 5 Zhongshu 28 16.66 b 66.78 a 22.02b 34.02a 24.60 b 71.05a
H13E 95 Zhongshu 9 14.08 a 16.75 a 19.15 a 2347 a 10.55 b 18.09 a
KPGHE Atlantic 3249 a 32.72a 24.65 b 27.69 a 16.15 b 35.75a
M4 % 15 Neinongshu 1 17.95b 30.74 a 17.59 b 19.02a 29.44 b 3540 a
LK 125 Jizhangshu 12 10.80 b 17.35a 25.52a 23.08 a 11.93 b 19.34a
H# 195 Zhongshu 19 14.12 a 14.12a 27.05a 29.12a 10.34 b 14.70 a
HE05 75 Huasong 7 54.51a 16.11 b 35.84 b 37.48a 29.03a 16.71b
#E45 56 Huasong 56 1292 a 16.98 a 27.60 b 3374 a 16.29 b 18.80 a
#4158 Huasong 58 17.35 a 4172 a 17.84 b 29.08 a 23.42b 4343 a
65 Xisen 6 15.09 b 1837 a 23.77a 2492a 16.57 b 19.34a
Hi% 185 Zhongshu 18 18.88 a 15.09 a 29.72 b 41.22a 15.12a 13.18 a
H3 275 Zhongshu 27 1473 a 29.95a 3877 a 26.54 b 20.45 b 31.18 a
H1 28 315 Zhongshu 31 1934 a 18.18 a 2926 a 27.09 a 1159 b 19.13a
M4 % 2 5 Neinongshu 2 20.40 a 20.54 a 2137 a 23.26 a 17.40 b 24.05 a
#4534 Huasong 34 19.94 a 22154 19.99 b 27.55a 13.94 b 23.70 a
H1 % 668 %5 Zhongshu 668 1551b 22984 2271a 24.88a 21.07 b 23.22a

2.1.5 FFrib st 18N sa A SPADAL 4 BRI B SPAD EUESAE R R FEE

ASTRI IS SU] b Bh R AL BEXS 18 A4S TH A8 S Ah AR A AR E IAOAERE, e T RMHA T, 18 B E A A
Fr SPAD (EI AW RF R, S B EARSON, B0 SPAD (R R 2 BT BRGS0 H T 40
ARSI I B2 (R 11, HUR AR R SPAD {E 2 1 X B, (R0 A7 450 by
WA A AN BT, X IRARBER 185 MY SPAD(EAERE AN IHYTA P AR (R 12) .

F11 TEBHETISN AT SPADENAENHT

Table 11 Analysis of variance for SPAD value in leaves of 18 varieties under drought stress

T H it I ES e B EN FN ]
Ttem Seedling Tuber formation Tuber bulking
Ab P Treatment (T)

Xt HE CK 48.39 a 4431 a 40.18 a

T 5 Drought 44.64 b 41.44 b 35.13b
AR S (FH) Source of variation (F value)

A Variety (V) 5240 11.76%* 10.01 %

JE PR Treatment (T) 53.27%% 55.19%% 95.81%%

SRR X AFEV X T 1.17 1.59 2.05%

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 12 Comparison of SPAD value in leaves of 18 varieties under drought stress
i il P08 & Y N ]
Variety Seedling Tuber formation Tuber bulking
Xt i TH it TH X e T
CK Drought CK Drought CK Drought

V7 47.0a 46.7a 448 a 40.7 b 442 a 39.1a
Innovator 50.1a 44.6a 463 a 449 a 35.6a 342a
F 285 Zhongshu 28 494 a 4471 429a 413h 418a 362 a
H13E 95 Zhongshu 9 414a 383 a 38.0a 35.7h 363 a 33.0a
KVGPE Adantic 457 a 453a 430a 414a 383a 29.3h
WA 5 1% Neinongshu 1 50.1a 442 a 412a 362a 35.4a 29.2b
HIKHE 125 Jizhangshu 12 452a 41.7b 442 a 39.5a 412a 303 b
H% 19 5 Zhongshu 19 474 a 418a 45.0a 40.1b 3944 38.0a
#£251 75 Huasong 7 513a 489 a 484 a 46.5 a 46.1 a 3934
HE251 56 Huasong 56 50.5 a 44.4b 413a 39.7 a 402 a 315b
#E251 58 Huasong 58 46.0 a 444a 436a 425a 38.6a 39.0a
65 Xisen 6 51.5a 46.1 a 46.3a 459 a 43.4a 36.8b
H 2 185 Zhongshu 18 48.4a 44.1b 44.6 a 45.0a 44.8a 39.7b
H1# 275 Zhongshu 27 477a 453a 444 a 434a 417 a 36.2b
H1% 31 5 Zhongshu 31 519a 458 a 50.2 a 43.6h 44.9 a 41.1b
WA 3 2 5 Neinongshu 2 483 a 41.0b 42.1a 367 a 404 a 322b
#E251 34 Huasong 34 492 a 45.4b 45.0a 418b 334a 312a
H1 28 668 5 Zhongshu 668 499 a 51.0a 463 a 40.8 b 37.1a 35.6a

22 181N DHRESMEEERNRESHERNR
EHEEMR
2.2.1 WA IRARGG R R R B AT IR
GESPTRI, SERNAERRES, BHA
FHEbr Stz m e —8E, p—Jebr oikoe 4
TR RS . AT RWHE AT, AR S
AN POD T PR 450.63 Ulg-FW, ZAEFRE
HJ12.14% , PODIGELL ‘7 7%k 6 5 fem, N
547.33 Ulg-FW, ‘fEM5i34" ffik, $}7328.00 U/g-FW,
MDA 75 &)} 43.85 nmol/g- FW, ZF5% REH
25.37%, HHLLVT e, H77.74 nmol/g-FW,
A TS HRAR, 424.73 nmol/g-FW. AR
FE N 8 856.52 ug/gFW, BRERECH19.61%,
‘668 S E ik R, 4 13 130.08 wg/g-FW,
CAER TS SRR, N6 476.96 pg/g-FW. Pro

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

RN 26.47 uglg FW, 78RN 54.90%, H:
e h 285 i, M 66.78 pg/g-FW, ‘H
195 SRR, N 14.12 pg/g-FW. SOD &
A 519.98 Ulg-FW, AR5 ZE0HN 32.20%, “H
E31 5 SODIEERR, 4926.83 U/g-FW, 1%
IR 2 4R 56, h175.69 Ulg-FW., SPAD {EF
¥ h44.64, R EZBN6.41%, HPLL 2668
S, 85097, ‘thE9S RN, H38.27,
K S 8 BRBOE T 18 4~ Th A% B LR I A Bt
BHHATLEA VRN, 18R B LR S PR
H 58 B 554K “ Innovator” “H1Z5 28 5 i 9457
P9 ARS8 RVUVE R E LS AR
65 hE27 5 R 6685 R 185
25 R3] B vy Ik 125 AR T 5
AEI56 AR 347 (K 13),
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F13 18\ EFEHBEMEBEES T

Table 13 Analysis of drought resistance for 18 varieties at seedling stage

d WEAERTYE N RS ANAYERES A AR S EEMEE SPADME  CFEsRE sEUE (1727
Variety (U/g-FW) (nmol/g-FW) (ng/g-FW) (pg/g-FW) i SPAD value Average membership Ranking

POD activity Proline content (U/g:FW) function value

SOD activity

MDA content  Soluble sugar
content

V7 492.67 77.74 10 460.70 21.46 479.98 46.67 0.380 2 14
Innovator 512.33 49.14 9518.97 54.42 724.41 44.57 0.639 5 1
08 5 444.67 53.11 10 724.93 66.78 635.76 44.67 0.623 9 2
Zhongshu 28

hE 9 469.67 42.31 8 739.84 16.75 673.72 38.27 0.561 2 3
Zhongshu 9

pNLpeE 477.33 45.13 7615.18 32.72 571.07 45.27 0.480 7 6
Atlantic

NARE 1S 422.33 24.73 7 669.38 30.74 450.80 44.23 0.4554 7
Neinongshu 1

B 125 396.00 56.06 10 602.98 17.35 434.67 41.67 0.3759 15
Jizhangshu 12

195 474.67 34.16 10 264.23 14.12 493.98 41.80 0.5195 4
Zhongshu 19

1R 7 5 502.67 35.56 6 476.96 16.11 518.13 48.93 0.374 3 16
Huasong 7

1R 56 494.67 42.93 8 150.41 16.98 175.69 44.40 0.3732 17
Huasong 56

1B 58 441.33 34.50 6991.87 41.72 611.19 44.40 0.505 1 5
Huasong 58

iR6T 547.33 40.03 7 107.05 18.37 512.18 46.07 0.453 4 8
Xisen 6

B SEE= 447.67 38.65 9 559.62 15.09 438.14 44.10 0.42717 11
Zhongshu 18

275 453.67 43.27 7 886.18 29.95 491.33 45.30 0.4337 9
Zhongshu 27

3] S 367.33 42.48 6 876.69 18.18 926.83 45.80 0.398 1 13
Zhongshu 31

N 25 449.33 39.95 8 353.66 20.54 240.93 40.97 04121 12
Neinongshu 2

12051 34 328.00 47.24 9 288.62 22.15 467.18 45.43 0.3142 18
Huasong 34

T 668 5 389.67 42.39 13 130.08 2298 513.67 50.97 0.4277 10
Zhongshu 668

- Average 450.63 43.85 8 856.52 26.47 519.98 44.64 0.453 1
BRFE(%)CV  12.14 25.37 19.61 54.90 32.20 6.41

2.2.2  BZE R AR IG AT F B B AR T
T

TS T, AR SN R POD T
V£ 5 ¥ 4 490.33 Ulg - FW, 7853 ZEN 7.88%,
POD G LA Ay #R 6 5" e, o 565.33 Ulg-FW,
‘35 RAL, 423.67 Ulg-FW., MDA &
F44437.93 nmol/g- FW, ZE R RECH 17.87%, H

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

H DL AR 56" fk i, 4 50.58 nmol/g-FW, ‘i
275 FAK, 4 19.93 nmol/g-FW. AR & HF
FH10 588.68 pelg-FW, 755 RECHK 24.74%,
‘668 5 Arimfe s, M 17 168.02 pglg-FW,
AR TS HE AL, N 6551.49 pg/g-FW. Pro
FHOEHIN 27.86 pg/g-FW, R RBCHN20.11%,
Hop h 8 5 SRR, 4 41.22 pelg-FW,
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CNARE LS R EAR, O 19.02 pg/g-FW. SOD T 2L SR BRI XS 18 A Th AR S T A 2R TR B
T TEF44 4 791.43 Ulg-FW, 285 RZEN 8.35%,  WIMPLRIESEATPEM AT AL, 18 4 S FhEZETE At
ARS8’ SOD G MEfr i, 4 935.02 Ulg-FW, LRGPk d s 55 Uk “ 3 668 %5
WKW NRE2S, H66330 Ug-FW., 285 ‘HhE275 4ENiS6e” HhES ‘HhE 195"
SPADE V-3l 41.44, B RZENT.67%, Hrh “AEM5158” ‘Innovator’ ‘R E 25 185 VT’
DL 5 el , M46.47, R E 95 Ak, M7 S BRI 125 AR 347 R 1S
435.70. FAR6T T 3SR (R 14).

F14 18T @mMREFERBIE LT

Table 14 Analysis of drought resistance for 18 varieties at tuber formation stage

R EAERGE R RS AR SR RSAUBE SPADMH PRsRE R BUE (DR/8
Variety (U/g-FW) (nmol/g-FW) (pg/g-FW) (/g FW) M PE SPAD value Average membership Ranking

POD activity MDA content  Soluble sugar ~ Proline (Ulg-FW) function value

content content SOD activity

V7 512.33 44.01 11 558.27 26.12 840.48 40.67 0.4129 11
Innovator 538.33 44.45 11 159.89 23.12 888.87 44.93 0.461 8 8
R85 479.33 31.31 11 348.24 34.02 806.23 41.33 0.5432 2
Zhongshu 28
hE95 493.33 45.11 10 528.46 23.47 842.71 35.70 0.488 7 5
Zhongshu 9
KVGH: 478.00 43.36 8417.34 27.69 772.73 41.43 0.3179 18
Atlantic
WA 15 432.33 36.57 10413.28 19.02 738.49 36.20 0.3615 15
Neinongshu 1
IKE 12 434.00 34.38 12413.28 23.08 744.44 39.53 0.390 1 13
Jizhangshu 12
FE 195 514.00 37.88 10 968.83 29.12 755.61 40.13 0.486 8 6
Zhongshu 19
g7 522.67 39.42 6551.49 37.48 791.34 46.47 0.4104 12
Huasong 7
AELT 56 527.00 50.58 9342.82 33.74 863.55 39.73 0.5155 4
Huasong 56
AERT 58 515.00 37.01 7 365.85 29.08 935.02 42.50 0.466 3 7
Huasong 58
RO 565.33 41.17 8 082.66 24.92 751.89 45.90 0.360 5 16
Xisen 6
hE 185 480.67 39.42 9670.73 41.22 728.81 45.00 0.4145 10
Zhongshu 18
hE27 5 485.67 19.93 15512.20 26.54 741.47 43.43 0.5415 3
Zhongshu 27
hE 315 423.67 37.45 8855.01 27.09 809.21 43.57 0.3209 17
Zhongshu 31
WK E 25 504.00 3241 11212.74 23.26 663.30 36.70 0.449 6 9
Neinongshu 2
HE151 34 455.00 35.47 10 027.10 27.55 752.63 41.80 0.3759 14
Huasong 34
668 = 465.33 32.85 17 168.02 24.88 818.89 40.83 0.558 3 1
Zhongshu 668
SEH4E Average  490.33 37.93 10 588.68 27.86 791.43 41.44 0.4376
LS FEB(%)CV  7.88 17.87 24.74 20.11 8.35 7.67

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2.2.3 B E KA BRI AR 60 B R AL A F
a2 iy

TS T, AR S5 SR POD I
PESF-354 375.05 Ulg - FW, A8 52BN 12.52%),
POD G PELL “Innovator’ fie 5y, A 448.50 U/g-FW,
CRPETE FK, 4 292.50 Ulg-FW., MDA & F
Y177 58.36 nmol/g-FW, 285 RECH 24.49%, Hi
PLCHR 3185 fk i, A 112.45 nmol/g-FW, ‘K7
K, N 44.12 nmol/g-FW., A VR & 8 OF
¥4 14 204.31 pg/g-FW, 725 5 R 50N 35.30% ,
CThEE 285 Wi A, W26 158.54 pg/g-FW,
LS BN, M 6382.11 pg/g-FW. Pro
RO N 28.02 welg - FW, AR RN 54.87%,
Hp rh #2855 S ifkm, HN71.05 pg/g-FW,

ThE 185 Fi Ak, M 13.18 pg/g-FW. SODIE
PES-34 4 714.36 Ulg-FW, 28 % 2B N 10.27%,
‘Innovator’ A9 SOD % ki &, N 825.22 U/g-FW,
AR VT, 4 578.44 Ul/g-FW. SPAD{H -1y
$935.10, REBN10.97%, HpLL #3155’
W, N41.07, “NRE 1S R, 529.20,

SR SR T R X 18 A Th A% 2 i b B 25 K
WP R AT IR T A, 18 AR AP E R R
W 25 AP0 vk B 55 0 I A ok Oy < 28
5 ‘Innovator’ ‘HE 95’ PNLE 15 R’
AR 56 AR 347 ARS8 I 668 5T AR
TERE 195 A6 S T NRE 2SS VT
Eo7S EaRE 125 hE3L S hEE 18
(£15),

F15 18\ EFREZR KM EESWT

Table 15 Analysis of drought resistance for 18 varieties at tuber bulking stage

Al HEAYRAGYE N RS A S AR S EEEE SPADME  PHsE U Brk
Variety (Ulg-FW) (nmol/g-FW) (pg/g-FW) (/g FW) Jip G P SPAD value Average membership Ranking

POD activity MDA content  Soluble sugar ~ Proline content (U/g-FW) function value

content SOD activity

V7 446.00 5891 14 485.09 22.45 578.44 39.13 04168 14
Innovator 448.50 59.23 13 082.66 55.62 825.22 34.17 0.738 7 2
285 424.00 57.59 26 158.54 71.05 783.90 36.20 0.814 8 1
Zhongshu 28
hE9s 432.50 53.65 21490.51 18.09 810.70 33.03 0.704 2 3
Zhongshu 9
KIGHE 292.50 44.12 12 140.92 35.75 795.07 29.30 0.5918 5
Atlantic
WRE 1S 365.50 49.71 19 004.07 35.40 632.03 29.20 0.604 3 4
Neinongshu 1
FRE 125 300.00 57.26 6 558.27 19.34 647.67 30.30 0.359 8 16
Jizhangshu 12
195 343.50 49.05 16 253.39 14.70 741.47 38.00 0.4499 11
Zhongshu 19
75 421.50 61.20 13 590.79 16.71 739.23 39.33 0.466 7 10
Huasong 7
AE11 56 388.50 53.98 7818.43 18.02 780.55 31.53 0.541 6 6
Huasong 56
AR 58 395.17 52.01 14 688.35 43.43 710.20 38.83 0.534 6 8
Huasong 58
T R6S 354.83 63.18 15210.03 19.34 731.42 36.77 0.442 6 12
Xisen 6
hE18 5 356.00 112.45 13 753.39 13.18 713.55 39.73 0.2399 18

Zhongshu 18

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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gR1S5
i A ERGYE N TR R MR S R AR SR AR SPADME P RE s EUE (DR/8
Variety (Ulg-FW) (nmol/g-FW) (pg/g-FW) (pglg-FW) g SPAD value Average membership Ranking
POD activity MDA content ~ Soluble sugar ~ Proline content (U/g-FW) function value
content SOD activity

275 312.17 54.96 14 986.45 31.18 635.38 36.20 0.392 4 15
Zhongshu 27

hE31 S 359.00 59.56 6382.11 19.13 758.22 41.07 0.338 6 17
Zhongshu 31

WA E 25 373.50 56.93 8692.41 24.05 608.59 32.20 0.417 6 13
Neinongshu 2

AR5 34 372.00 52.66 16 361.79 23.70 655.48 31.20 0.5358 7
Huasong 34

668 365.67 53.98 15020.33 23.22 711.32 35.60 0.489 0 9
Zhongshu 668

-3 Average 375.05 58.36 14 204.31 28.02 714.36 35.10 0.504 4

BRFAR(%) CV 12,52 24.49 35.30 54.87 10.27 10.97
TR TSR E T EL R ORI B e B Rl

12 v

R R AT EE R EE g, 5T
Bege it m ), Hot, @k ok R AR R
T IR AR A A 50 >k 0 W7 A4 X6 P 1) 34 DV g
TIRAIAITI . ER Y PTR s PR LB
TEPE . MDA it Pro o5 S A A PERE & R B
FIPEA 8 bR, ot AR E oK . ISR R
e FE 1 POD 45 bt S A0 G 1 5 P 50 2 IE AR OG
MDA & i SHr 50 2 A M, gk R R ot
TG EMEZESMN, —ERE E R
PUii e 7 o SR ER G B2 AR 5 K R Y R
AR KR T 2 SR E T R 2R R . A
I & B 18 A TH 445 B Y POD T P T 5 iri8
B[] 9 28 S B0 R e T S SRR AR AR A, X
HRIBEE AR A R B 161> EARE R SOD
T P B T SR P 3 B ) A 2 4 S 3 e T R R
A, X5 R A R 3. MDA
o i BE T 5P 38 ] A R S T AR A
P, X5 BRI e SR B S R F SR A R — 3
SPAD {F Bifi 15 JHp 360 B [0 7 3B K S22 3A T R A1 )
P, X HREEE IR AR —3 AT TR
i BT A B R A R 2 BT, XS
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fb—%k.

RO B2 v 1 SR T R B T AN A B R 3k = X
A3 AT RIS B Bt i FLRE SR A 2 ERIEME B
I HAT B A — ™. Bar, 8RBk
FEFEA . BRI AL B S S E MR A
N ARSI E T2, WE 184~ 2
FhfE T . B 2508 R0 AN e 25 2 K 1) POD 1
P£. SOD{EM: . MDA &t Pro ik, FIEMRES
HAISPADE, X454 BE48 bR E 17 SR & R B AT o
X AN A S5 8 pR BB SAE AT R, R 28
SO 95 AN S A Eh A
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