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Investigation of Potato Diseases in Shandong Province
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Abstract: Shandong Province is one of the biggest potato planting provinces in China. However, due to the years of

continuous cropping, potato diseases are more and more serious. In order to figure out the incidence of common

diseases of potato in Shandong Province, 44 potato samples were collected in three cities of Shandong Province,

Tengzhou, Taian and Gaomi, in fall of 2015. DNA and RNA were extracted from the samples and used to detect 13

common bacterial, fungal and viral diseases of potato. The results showed that the main found diseases of potato in

Shandong Province were potato scab, black shank, dry rot, black scurf, PVX and PVY. This study provides a basis for

potato disease prevention and control in Shandong Province and it also provides reference for local potato breeding.
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FesRA5 MicDNA
13 DHEZFEFRMERENERE
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Table 1 Fungal pathogens specific primer sequences

T AR EiL7] Bl T PIRLEE (°C) P EE (bp)
Disease Primer Primer sequence Tm Product length
GI-F CTCTGGCAAGTCGACCACTGT 62
FJ859% Dry rot 147~170
GI-R CGATGGTTCGCTTGTCGATA 58
BS-2F CACCTCYCTCTTTCATCCCACA 62
PRI Black scurf 393
BS-2R GCAAWAGACCTCCAATAC 53
08-3 GAAAGGCATAGAAGGTAGA 53
258
08-4 TAACCGACCAAGTAGTAAA 51
i EM Late blight
INF1 CGGTTGGTTTTCGGACCGA 60
324

INF2 CATTTCCCAAATGGATCGACC 58
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1.3.3 BEPCRR kA

PCR JZ W AR &R (25 pl) : AR 1 pl, 2% Wil
(Mg*)2.5 L, dNTPs(10 mmol/L)1 pL, Tag DNA
RATFS UL)0.15 uL, X541 pl, K
IIRLZEKAME 25 Lo

PR, FASMA95 °C, 5 min; 30 MG AR
P94 °C, 30 s. Bk 50~57 COHRIES I HiiaE )40 s,
FHEMI72 °C, 1 min; fJ5/2&72 CLEM 10 min, §”
HE I PCRTT 1.5% B AR s R ik, i
BE UGS L
14 DREMAEUERENETE
1.4.1 28t Py R A ¢ 45 - PCR 5| 4 53

AT I PR AR S 5 | 3 51 2 2.

1.42 @@ AR DNAFRI

NS5 2 F SO L A A 1 S Y TR
B, $RBULDNA, VENFPEX IR,

143 PCRE AR &

PCR JZ MR &R (25 L)« BEAR 1 pl, 28 ik
(Mg®)2.5 pL, dNTPs(2.5 mmol/L)0.5 pL, Tag DNA
Z R0 (2 Upl) 1 pLo XN 51 9)5EFI#5 1 pL. ddHO
AN 25 plo

PRy . BiAETE9S )€, 3 min, ZEME94 C,
30 s, Bk H52~61 CORHELIPMAE )30 s, EfH
72°C, 30s, 30MEH; 72 CLEfH 10 min, JH 1.5%
PSR PHEE RS LUK 73 B B 5 1 PCR ™), Jfad it
BEER USSR S5
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Table 2 Bacterial pathogens specific primer sequences

I AR Bl 175 VIR (°C) P (bp)
Disease Primer Primer sequence Tm Product length
759 GTCGCCGTCAACTCACTTTCC 60
HH Bacterial wilt 280
760 GTCGCCGTCAGCAATGCGGAATCG 66
16s1F CGCAAGGCTAAAACTCAA 54
JESA Scab 234
16s1R GCTGGCAACACAGAACAA 55
EcalF CGGCATCATAAAAACACG 53
690
Eca2R GCACACTTCATCCAGCGA 57
PR Black shank
Ecalg GAAACCGTCACGCTGGATAAC 60
681
Eca2g GAAACCGTCACGCTGGATAAC 58

1.5 GREENFRSERERSHENETE
1.5.1 %7 RT-PCRARM 4 FIL 73| 41 5571

T RT-PCR W ) 58 B g5 | 0t L3R 3.
1.5.2 ik G F IRk o) ¥ RNA R

A 5% FH #4351 4% 7 PVX/PLRV/PVY/PVS/
PVM/PVA 6 Fi 2 Fll PSTVd 28555 2 19 55 45 2 BH
Wi, WS IR R AR

W FH Aidlab 23 5] # PLANT pure i@ A4 5 RNA
P SRR S TR B RN A S
1.5.3  cDNA #9455

SRR Z

(1) RNA B # 25 ¥ . Oligo dTs 1 pL, RNA+
H,0 12 pLF 65 CHAMFTFHUE S min, FRAEVK ECE
2 min,

(2) it B 56 —4% cDNA JZ b : B b — 2 S 0
13 pL, S 4 pL, dNTP 1 pL, &5l ul,
RNA 1 pLF50 CH&M T 45 min, 85 CHM T
5 min, K 5ERJEINZI80 wLKFFE .

(3) actin 5| ¥ K 1l cDNA: ¢DNA 1 uL, 5|4
actin—FLR 03 pL X 2, Tag mix 5 pL, ddH.0 34 pL,
F55C, 72C, 30 s, A BASREF L DNA 5 YL 7E
200~500 bp A 1 5571, I 2 5540 .
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Table 3 Virus specific primer sequences used for RT-PCR reaction

' 519 ey 2] AR (°C) T (bp)
Code Primer Primer sequence Tm Product length
. PVY-3S ACGTCCAAAATGAGAATGCC 50 450
PVY-4A TGGTGTTCGTGATGTGACCT 52
5 PLRV-4S CGCGCTAACAGAGTTCAGCC 64 336
PLRV-5A GCAATGGGGGTCCAACTC AT 62
3 PVX-All TCGAAAGATGTCAGGACCAGC 53 6
PVX-AALl TGTGGGCACCTTCATGTCCTTC 55
. PVS-12S TGGCGAACACCGAGCAAATG 62 187
PVS-12A ATGATCGAGTCCAAGGGCACTG 55
s PVM-1S CGAAGGGTGTGTAGGCTGTATG 55 26
PVM-2A CGATGTCTTTGTGCGTATTGTG 51
6 PVA-A1 CCAACACAGACGCCCAAAAC 62 -
PVA-AAL TCCTCGCCAGAAAACATCCC 62
; PSTVdF GGGAAACCTGGAGCGAACTG 58 100
PSTVdR CGAGGAAGGACACCCGAAGA 60

1.54 PCR¥ ¥

PCR WA 2 (25 L) : ¢DNA 2 pl, 2% il
(Mg*)2 pL, dNTPs(10 mmol/L)04 pL, Tagff1 pL,
S50 5 wl. ddH0 R 25 pl.

PHFEE . 94 CAEPE4S s, 50~59 CHNE(HIRE
SR R4S s, 72 CHEH 1 min, 30 MEFF,
IS 72 CCIEM110 min, ¥ IGSUNERIE, K
BT WILE 1.5% Bl E AT RIK, OB B
BAONER LR

2 RGN

I Th 4 S R R A I T 3 ol 440 R
(R s AR IR ) . 3 Fh ELER (T8
SRR T B TR 49 1 MR SE NG ) . 6 R BE (PVX/PLRV/
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E
21 WHRERLZTIRERESIT

MNZEZE T = R RSB 24 Hh DX 53 3 7 7
KA, RGN A AR R B ORI LI 1, 25
G N 4 PR LR LT R B SR B 3 &
A . BRI . T . RIER . PVX A

PVY, itk 72%~100%.
22 WEREBMNTIRERESIT

MM TT X B | X B A Rl P 3 b
DX A AR T oRA ARG = A3 5 P s o )
JEULPE 2, X b A& B E R B e . T
. SRR . PVY FIIPVM; XA & Bl & 322
Ay . BIRHE . TR . BIEW . PVY fI
PVX, Rt A H AR AT . R SLEAT]
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JEREFIPVY, ¥ HIRIA85% A |, HR o B |
MUERG . PVXFIPVM, K RAE 38%~77%
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Figure 1 Sampling survey of disease detection in Taian City in Shandong Province
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Table 4 Total statistics of disease detection in Taian City

REA R TR sl RIS TR RIEW R
PVX PL PVY P PVM PVA PST

Sample Bacterial wilt ~ Scab  Black shank Dry rot Black scurf Late blight v RV PV Vs v v STvd
£(18)

0 18 13 15 17 0 18 6 18 0 5 2 2
Total
SRR
Fa iR (%) 0 100 72 83 94 0 100 33 100 0 28 11 11

Detection percentage
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Figure 2 Sampling survey of disease detection in Tengzhou City in Shandong Province
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Table 5 Total statistics of disease detection in Tengzhou City

i i ﬁiiw . e R TR RN Hﬁiﬁi‘{m PVX PLRV PVY PVS PVM PVA PSTVd
Sample Bacterial wilt ~ Scab ~ Black shank Dry rot  Black scurf  Late blight

5N

B{13) 2 13 10 11 9 1 8 3 12 0 5 0 0
Total

Kot (%) 15 100 77 85 69 8 62 23 92 0 38 0 0

Detection percentage
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Figure 3 Sampling survey of disease detection in Gaomi City in Shandong Province
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Table 6 Total statistics of disease detection in Gaomi City

Fhh F I i A% TG B g
Fhi A A e Wi i WLy BIRV PVY PVS VM PVA PSTVA
Sample Bacterial wilt ~ Scab  Black shank  Dry rot Black scurf  Late blight
B(13)
5 13 13 10 9 2 12 0 13 0 1 0 3
Total
K #(%)
Detection 38 100 100 77 69 15 92 0 100 0 8 0 23

percentage
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Figure 4 Total statistics of disease detection percentage in Shandong Province
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