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Physiological Responses of Early-maturing and Late- maturing Varieties to
Potato Virus Y and Potato Leaf Roll Virus
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(1. Potato Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
2. Gansu Engineering Center for Virus Detection and Safety Evaluation of Potato Virus-free Seed (Seedling), Lanzhou, Gansu 730070, China )
Abstract: Potato viral disease is one of the main reasons leading to the deterioration of potato and the search for
effective ways to reduce the effects of viral diseases was a pursuit of both potato researchers and producers. The
physiological responses of the early maturing variety 'LK99' and the late maturing variety 'Longshu 3' to potato virus Y

(PVY) and potato leaf roll virus (PLRV) were studied, and the physiological changes of the early maturing variety 'LK99'
and the late maturing variety 'Longshu 3' under the stresses of PVY or PLRV were further clarified and compared using
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normal, PVY and PLRYV infected potatoes from 'LK99' and 'Longshu 3' respectively as the test materials. Superoxide
dismutase (SOD), peroxidase (POD), catalase (CAT) activity, malondialdehyde (MDA) content and chlorophyll content
were determined and analyzed by ultraviolet spectrophotometer at the seedling, tuber formation, tuber bulking and
starch accumulation stages. At the same time, plant height, stem diameter and fresh weight above ground were
measured at the tuber bulking stage, and potato yield were measured at mature stage. After potato plants were infected
with viruses, the growth was inhibited, tuber yield was reduced, activity of relevant protective enzymes (SOD, POD and
CAT) were increased, MDA content was increased and total chlorophyll content was reduced. After potato plants were
infected with PVY or PLRYV, the relative changes of tuber yield, protective enzyme activity (SOD, POD and CAT), MDA
content and total chlorophyll content showed that the damage to 'Longshu 3' was more serious than that of 'LK99'. When
tuber yield was used as the evaluation standard, the harm caused by PVY to potato was more serious than that of PLRV.
The stress response of potato plants to PLRV was stronger than that of PVY, which were manifested as a large increase
in protective enzyme activity (SOD, POD and CAT) and MDA content, and a large decrease in the total chlorophyll
content.

Key Words: potato virus; protective enzyme activity; chlorophyll; malondialdehyde
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Table 1 Effect of virus infection on agronomic traits of potato

AbFR i (em) ZEH (mm) PR i E (/i) MR (/i)
Treatment Plant height Stem diameter Fresh weight per plant (g/plant) Tuber yield per plant (g/plant)
1E% Normal (Longshu 3) 83.6 ¢ 10.6 a 213 e 584 e
PVY (Longshu 3) 74.3 be 10.2 a 134 b 327b
PLRV (Longshu 3) 71.5b 103 a 169 d 458 d
1% Normal (LK99) 72.8b 114a 156 ¢ 461d
PVY(LK99) 68.1 ab 103 a 118 a 316 a
PLRV(1LK99) 65.7 a 10.5a 137 b 357 ¢

TE: B AR AR 0.05 K225 5L, SRITLSD . T,

Note: Treatment means followed by different lowercase letter(s) in the same column differ significantly at 0.05 level of probability, according to the

least significant difference (LSD) test. The same below.



* 106

W AR B 344, 20, 2020

FH . PRAREEEE | PR 2 SRR PLRV 94
PRGBS TR PVY (AR AR . 2 AR 4%
BRI E EE R R L A3, SRS PVY JF CLK99 FERE
. HAPREEEE | BARE TRy RIS B
EART PR35 MR YL PLRV 5 ‘LK99 7E

PR . BPREEEE RIS YL PVY S5 S B —2L,
ERAE AR 53 51 R e 2 Bl 4 I 2 AR 0 52 IAH S 1Y)
TEWL(F2) . X AT RER I PVY X 4% 5 ) s A i
B PLRV ¥ ™8, PVY fIPLRV X} ‘[l 2 35" 146t
PiREREH  TK99 ™ 5

K2 FEEEEIREFRZERHBENERE

Table 2 Relative decrement of potato agronomic traits after virus infection

FHXTU i (%) Relative decrement

sl
Treatment b EH FBRGE T P
Plant height Stem diameter Fresh weight per plant Tuber yield per plant
PVY(L()ngshu 3) 11.12 ¢ 3.77hb 37.09 d 44.01 ¢
PLRV (Longshu 3) 14.47d 283 a 20.66 b 2158 a
PVY(1LK99) 6.46 a 9.65 d 2436 ¢ 31.45b
PLRV(LK99) 9.75b 7.89 ¢ 12.18 a 22.56 a
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Treatment means with different small letters indicate significant difference (P < 0.05) as tested by using least significant difference (LSD) method.

The same below.
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Figure 1 Effects of virus infection on SOD activity in potato plant
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Table 3 Relative increment of SOD activity in potato leaves after virus infection

X145 (%) Relative increment

Ak
Treatment 4y HEIE NN TEM TR
Seedling Tuber formation Tuber bulking Starch accumulation
PVY (Longshu 3) 39.23b 51.50 ¢ 4453 ¢ 48.94 b
PLRV (Longshu 3) 75.67 ¢ 64.20d 58.23d 60.60 ¢
PVY(LK99) 26.34 a 22.60 a 26.55 a 53.23b
PLRV(LK99) 36.57b 3590 b 33.31b 26.19 a
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Figure 2 Effects of virus infection on POD activity in potato plant
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Table 4 Relative increment of POD activity in potato leaves after virus infection

XTI 5 (%) Relative increment

nﬁﬁm i YR YEI K SR R
Seedling Tuber formation Tuber bulking Starch accumulation
PVY (Longshu 3) 53.13b 66.05 a 31.50 b 4353 ¢
PLRV (Longshu 3) 116.89d 110.46 d 65.24 d 11.09 b
PVY(LK99) 42.68 a 79.14 b 4570 ¢ 1529 b
PLRV(LK99) 66.68 ¢ 95.04 ¢ 2340 a -14.74 a
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Figure 3 Effects of virus infection on CAT activity in potato plant
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Table 5 Relative increment of CAT activity in potato leaves after virus infection
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XT3 5 (%) Relative increment

o A YT YR VBB
Seedling Tuber formation Tuber bulking Starch accumulation
PVY (Longshu 3) 36.40 ¢ 59.61c 77.16 b 89.63 d
PLRV(Longshu 3) 448 a 46.83 b 49.12 a 46.39 b
PVY(LK99) 28.10b 5533 ¢ 79.96 b 78.29 ¢
PLRV(LK99) 9.47 a 20.49 a 48.61 a 39.72a
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Table 6 Relative increment of MDA content in potato leaves after virus infection
AHXTHE (%) Relative increment
pOBL - :
et Yy YL Yo K B
Seedling Tuber formation Tuber bulking Starch accumulation
PVY (Longshu 3) 48.09 ¢ 76.15b 65.22 b 87.07 b
PLRV (Longshu 3) 111.24d 157.27d 126.13 ¢ 113.05d
PVY(LK99) 20.01 a 58.40 a 47.25a 4478 a
PLRV(LK99) 42.47hb 127.60 ¢ 139.17 d 108.98 ¢
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Figure 5 Effects of virus infection on the total chlorophyll content in potato leaves
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Table 7 Relative decrement of chlorophyll content in potato leaves after virus infection

FHXF ek i (% ) Relative decrement

b
Trj:im 4y HeZEIE PN TER R
Seedling Tuber formation Tuber bulking Starch accumulation
PVY (Longshu 3) 1150 a 27.47h 4521 ¢ 37.05b
PLRV(Longshu 3) 19.80 ab 38.35¢ 49.97 ¢ 39.95h
PVY(LK99) 14.26 a 19.69 a 25.12a 2178 a
PLRV(LK99) 22.52b 25.50 ab 30.92b 2421 a
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