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Abstract: Potato viral disease seriously affects the yield and quality of potatoes. Therefore, the prevention and control of
potato viral disease is particularly important in potato production. In this research, potato virus A (PVA), potato virus Y (PVY),
potato virus X (PVX), potato virus M (PVM), potato virus S (PVS), PVY + PVA, PVY + PVX, PVY + PVS, and PVY + potato

spindle tuber viroid (PSTVd) were inoculated at seedling stage onto ten main potato varieties in Heilongjiang Province, and
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plant height, tuber yield, large-sized tuber percentage and plant symptoms were investigated. Mixed infection of PVY +

PSTVd, and PVY influenced the plant height most seriously. Ten potato varieties tested showed obvious symptoms in five
treatments (PVY, PVY + PVX, PVY + PVA, PVY + PVS, and PVY + PSTVd) containing PVY infection. The infection of PVY +
PVX and PVY + PSTVd had a great influence on the yield and large-sized tuber percentage of the ten potato varieties. This

study investigated the symptoms and damages caused by common viral and viroid diseases in main varieties of Heilongjiang

Province. It is helpful to identify and control viral diseases in production, reduce the damages of diseases, and improve the

qualities and yields of potatoes.
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Figure 1 Electron microscopic observation of virus particles
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Error bar is standard deviation. Different letters above treatment means denote significant difference at 0.05 level.
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Figure 2 Plant height on the 25th day after virus inoculation
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A~ Symptom of 'Kexin 13' plant 25 d after inoculated with PVY; B- Symptom of 'Zhongshu 5' plant 25 d after inoculated with PVY and PVX; C-
Symptom of 'Zaodabai' plant 25 d after inoculated with PVY; D— Symptom of 'Helan 15' plant 25 d after inoculated with PVY and PVX; E~ Symptom
of 'Youjin' plant 25 d after inoculated with PVY and PVX; F~ Symptom of 'Atlantic' plant 40 d after inoculated with PVY and PVX; G- Symptom of
'Zhongshu 3' plant 40 d after inoculated with PVY and PVX; H- Symptom of 'Huangmazi' plant 40 d after inoculated with PVY and PVA; I- Symptom
of 'Kexin 18' plant 40 d after inoculated with PVY and PSTVd; and J- Symptom of 'Kexin 1' plant 40 d after inoculated with PVY and PVX.
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Figure 3 Some pictures of symptoms of potatoes inoculated with viruses
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Table 1 Symptoms of potato infected with virus

g RN BRI Virus
nn Days after
. A\t
Variety .~ tion CK PVS PVM PVA PVY PVX Y+S Y+A Y +X Y +D
25 - - - - - - - - - -
- FERE R
Atlantic 40 - - - - fent — NREEE ORRRORESIENT A TR Fent
FIZEHRAE
Hep 25 . A - At WAt -
Zaodabai 40 - - - - Ziday PiAny Ziday - AENT, I iAoy
eI
eism 2 - - - - - - ik - Fent RS AR R
Helan 15 :
- 0 - - - - EmM - W mgnt ORIy
YT
ST 25 - - - - - - At - - -
Huangmazi 40— - _ e - T 'Bg%;“* WHERIE nFRER, Lk
sy © - ) ] ujgg; ) ) mirsuw#;_asz*w i
Kexin 18 — _ _ _ _ ZAPR, % DI§s; JEAN , L
40 fent - et et
T S e R R T
25 ~ ottt e PRBEI: WIEIE AR NN
13 - TR I 7% 7% o
Kexin 13 TAENE AL AERE, SRR, DR I
o oo - o WETIUTE o RETUTE ety e g LR
o o G FIAENT AT TR R
IR, AR C S
S o B L
s = T AR WA WIRESRSE fent
Youjin JEEIRGE, iR S g A
40 - - - - - - et it qonp | FHSMBCRIE  fent vt
RIS BRI S 0 Bt 1 B
25 - - - - et - - - BN BT
s FARAE, TAEnT HRBE
Zhongshu 5 s
40 . A — FERPRINAETE - AT TR BB, 7B 44
I 2
25 - - - - - - - - et et
35
Zhongshu 3
40 - - - - et - et I AR wALE AL
25 - - - - - - - - - -
Fii 1 A
Kexin 1 . - e AN, R )
40 - - - - - - FENE T R AL

H: RBAY + ARRPVY MIPVAZSRY, Y+ XFRPVY MIPVXE SRS, Y+ SERPVY MIPVSEA2YE, Y +DERPVY Fl
PSTVAE &R Y. =" RAE IR YRR

Note: Y + A indicates complex infection of PVY and PVA; Y + X indicates complex infection of PVY and PVX; Y + S indicates complex infection of
PVY and PVS; and Y + D indicates complex infection of PVY and PSTVd. "-" indicates no obvious symptoms.
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Table 2 Yield of potato varieties infected with virus or virus combinations (g/plant)
Al .
. CK PVS PVM PVA PVY PVX Y+S Y+A Y +X Y+D
Variety
KIGH: 1163 +£132 574+52 629 + 63 602 + 49 1022 + 106 578 +47 856 + 74 599 + 60 648 +78 544 +49
Atlantic a ¢ ¢ ¢ ab ¢ abc c be ¢
LIYNE 454 + 46 335 +41 425 +42 386 + 36 303 + 36 443 +49 332+32 332 +38 203 +£23  212+21
Zaodabai a abc abc abc abc ab abc abc c be
22155 1592+174 969+99 1028+112 1109+119 1551 +134 1017+115 100988 1147+121 864+79 896 =62
Helan 15 a ab ab ab a ab ab ab b b
HRRT 774+62 66659  776+83  708+53 736 + 81 66462 41939  498+52 58262 475x54
Huangmazi a a a a a a a a a a
AT 185 1100+ 58 721 + 65 776 + 58 730 + 56 464 +51  1034+102 604 +48 742 £ 79 68749 573 +59
Kexin 18 a abc abc abc c ab c abc be c
FLHT135 1219+159  841+101 1194+114 960 + 59 116 +22 998 + 77 476 + 36 682+72 1041113 83+15
Kexin 13 a abc a ab d ab cd be ab d
4 1016 +92 748 + 63 853 +72 711 £45 924 +63 1090+ 102 669 + 62 729 + 47 975 +88 641 +61
Youjin ab ab ab ab ab a ab ab ab b
IS 1471+102 1463124 1316+129 967 + 82 1387 £ 125 812 +61 61046 1321 +117 390+51 636+ 68
Zhongshu 5 a a a ab a ab b a b b
R3S 1517+132 1005+102 1511+132 822+90 810+58 1208+119 881 +79 595 +55 948 + 80 634 +50
Zhongshu 3 a abc a be be ab abc ¢ abc be
FET 1S 1751 +180 1242+87 1493+121  829+733 1144+102 1740+154 1120+106 1114 +99 610+57 887 +81
Kexin 1 a abe ab cd bed a bed bed d cd

T AT EERIR ] — Eh A R4S Ak B ) 22 5 i35 (P < 0.05)

Note: Different letters denote significant difference among treatments in tuber yield for the same variety at 0.05 level.
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BRI EENG , A 3~4 LR R ER A I
FAR ALK
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Table3 Large—sized tuber percentage of potato varieties infected with virus or virus combinations

=}

””ﬁ CK PVS PVM PVA PVY PVX Y+S Y+A Y +X Y+D

Variety
KPGHE 81.5+146 70.6+113  70.1+144 81.0+15.6 78.8=+148 75.6+10.6 67.7+123 567+6.5 582+92 61.7+10.6
Atlantic a abe abe a ab abe abe ¢ c be
FRH  692+103 502+9.2 48.6+62 50.7+63 605+93 528+63 552+9.8 65.0+104 51.5+94 394+43
Zaodabai a a a a a a a a a a
M2 155 82.5+104 762+8.9 81.4+99 764+78 746+102 78.1+9.7 72.7+6.8 58.8+5.4 81.6+8.6 74.6+56
Helan 15 a ab a ab ab ab ab b a ab
WK 83.7+13.2 642+12.1 67.8+9.8 794+9.1 71.8+122 747+10.1 82775 56.8+9.7 725+10.7 67.6+5.6
Huangmazi a ab ab ab ab ab ab b ab ab
WA 184 78.6+8.9  66.6+9.7 56.5+6.6 68.1+74 754+78 57.6+8.38 69.8+6.7 48.6+6.6 66.1+87 668+64
Kexin 18 a abe be abe ab be ab ¢ abe abe
V135 753 +12.8 55.1+108 740+11.3 632+124 225+72 721+92 524 +8.1 512+74 458+94 122 +3.4
Kexin 13 a ab a ab ¢ a ab ab b ¢
4 88.4+10.5 77.2+89 77.8+93 845+56 862+132 860+124 805+78 71.6+89 744+11.7 874+7.6
Youjin a ab ab ab ab ab ab b ab a
HFIEESS 834+124 585+6.5 82.0+99 66.7+6.6 67.6+83 73.8+89 71.6£10.6 657+11.3 425+53 61.0+7.7
Zhongshu 5 a be ab ab ab ab ab ab c be
FEE3 S 868112 72.1+78 85.6+125 673+74 83.6+108 744+7.5 724 +£8.9 65.1+44 660+67 520=+4.4
Zhongshu 3 a abed ab bed abe abc abe cd cd d
1S 71.7£99  70.7+88 68.6+93 655+53 628266 56.8+45 68.4 6.9 51.8+6.5 54174 702+9.1
Kexin 1 a a ab ab ab ab ab b ab a

T AT ROR [ — SR A0 A AL TR O AR 22 5 35 (P < 0.05)

Note: Different letters denote significant difference among treatments in large—sized tuber percentage for the same variety at 0.05 level.

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