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Identification of potato resistance to black scurf caused by
Rhizoctonia solani in Ningxia

WANG Xigang, GUO Chengjin, ZHANG Lirong, SHEN Ruiqing

(Institute of Plant Protection , Ningxia Academy of Agriculture and Forestry Sciences, Ningxia Key

Laboratory of Plant Diseases and Pests Control , Yinchuan 750002, China)

Abstract In order to evaluate the resistance of different potato cultivars to black scurf caused by Rhizoctonia so-

lani , inoculation in field and laboratory were conducted in Ningxia. Laboratory inoculation identification indica-
ted that none was immune in 20 tested potatoes. The inoculum sizes were negatively related to resistance levels.
‘Longshu 77, ‘Black Beauty’ and ‘Qingshu 9’ showed moderate resistance at 5—15 g level of inoculum size. The
20 tested potato varieties were grouped into three groups at grouping point 13 of euclidean distance with the inocu-
lum size of 5—10 g in clustering analysis. Field inoculation and comprehensive evaluation analysis indicated that
disease resistance was different significantly by clustering analysis, and the 20 tested potato varieties were grouped
into 4 highly susceptible cultivars, 11 moderate susceptible cultivars and 5 moderate resistant cultivars at grouping
point 13 of euclidean distance.
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Table 1 Resistance of potato tubers by Rhizoctonia solani Kiihn in different inoculum sizes in laboratory tests

NIRRT B B 2EdiE Resistance of potato tubers at different doses of inoculum

o 0g 5g 10 g

V‘j;‘rﬂy ey OUPR/ RRNEIREC MRURIEEC WPIRG  BMPR/C RASIEEC MXHAIRE SUREE

X K Incidence of Disease Relative Resistance  Incidence of Disease Relative Resistance
Disease index . . . . . . . . . .

diseased tuber index resistance index evaluation diseased tuber index resistance index  evaluation
KVGYE Atlantic 13. 25 21. 16 25.16 0. 00 HS 22. 47 35. 80 0. 00 HS
B ¥ Shapody 10. 21 18. 45 18.19 0. 28 HS 20. 67 34. 96 0. 02 HS
95 Favorite &, 7% 16. 72 15.53 0. 38 HS 18. 24 26. 79 0. 25 HS
T 15 Kexin 1 10. 59 20. 31 19. 79 0.21 HS 21. 51 30. 82 0. 14 HS
faf 22 15 Helan 15 6. 67 16. 31 14. 67 0. 42 MS 17.51 19. 72 0. 45 MS
B % 3 5 Longshu 3 10. 21 9. 38 14. 21 0. 44 MS 10. 68 26. 00 0. 27 HS
M3 A Black Beauty 0 1.15 5. 60 0.78 MR 3.55 10. 11 0.72 MR
BL9KEE 8 5 Jizhangshu 8 9. 56 14. 42 20. 95 0.17 HS 14. 62 30. 74 0.14 HS
H2 95 Qingshu 9 1.21 3 3 6. 21 0. 75 MR 5.95 13. 60 0. 62 MR
JEZ 3 5 Zhuangshu 3 3.78 4. 46 9.21 0.63 MR 6.76 14. 27 0. 60 MR
B % 7 5 Longshu 7 0. 70 3. 69 6. 89 0.73 MR 5.51 13.15 0. 63 MR
T2 168 Qingshu 168 7.52 10. 86 12. 52 0. 50 MS 11. 96 20. 81 0.42 MS
18 17 5 Zhongshu 17 14. 21 12. 66 18. 21 0. 28 HS 14. 86 30. 23 0. 16 HS
H1% 18 5 Zhongshu 18 13. 15 16. 03 18. 25 0. 27 HS 18. 23 27.75 0. 22 HS
H1% 19 5 Zhongshu 19 7.78 19. 49 19. 75 0. 22 HS 22.74 26. 71 0. 25 HS
Hi 21 5 Zhongshu 21 10. 21 17. 85 15. 21 0. 40 HS 22. 05 30. 23 0. 16 HS
T8 14 5 Ningshu 14 2 15 7.43 10. 23 0. 59 MS 10. 67 14. 89 0. 58 MS
T2 15 5 Ningshu 15 6. 65 14.53 13.52 0. 46 MS 15. 83 20. 21 0. 44 MS
B2 8 5 Longshu 8 7.89 15. 25 15. 21 0. 40 MS 16. 95 19. 84 0. 45 MS
KE 11 5 Tianshu 11 10. 21 14. 17 14. 21 0. 44 MS 16. 29 17. 89 0. 50 MS
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43R 1 Table 1(Continued)
AR A N R 2Lt Resistance of potato tubers at different doses of inoculum

o 15 ¢ 20 g

. FER/Y WIHEE MRS BUPEO R/ MR ASORIRE SO

Incidence of  Disease Relative Resistance  Incidence of  Disease Relative Resistance

diseased tuber  index  resistance index evaluation diseased tuber  index  resistance index evaluation
KIGHEE Atlantic 32. 89 52. 82 0. 00 HS 39. 42 59.73 0. 00 HS
H % Shapody 30. 64 46. 97 0.11 HS 39. 67 52.82 0.12 HS
2% 5352 Favorite 28.54 36. 80 0. 30 HS 39. 79 40. 80 0.32 HS
T8 15 Kexin 1 32.72 35. 80 0. 32 HS 40. 21 47.53 0.21 HS
faf 2% 15 Helan 15 29. 31 39.73 0. 25 HS 38.11 45.73 0. 24 HS
B2 3 5 Longshu 3 18. 98 37.78 0. 28 HS 36. 35 42. 97 0. 28 HS
M3 A Black Beauty 12. 35 20. 61 0.61 MR 32.15 36. 11 0. 40 HS
ok 8 5 Jizhangshu 8 29. 82 40. 53 0.23 HS 43.09 48. 93 0.18 HS
HE 9 5 Qingshu 9 8.55 20. 99 0. 60 MR 36. 23 40. 81 0. 32 HS
JEZ 3 5 Zhuangshu 3 13.06 25.93 0.51 MS 39. 36 45, 83 0. 24 HS
B2 7 5 Longshu 7 10. 33 19. 40 0.63 MR 32. 31 38. 26 0. 36 HS
T2 168 Qingshu 168 17.06 29. 11 0. 45 MS 34. 25 45.73 0. 24 HS
H13 17 5 Zhongshu 17 26. 06 38.23 0. 28 HS 37. 26 52.37 0.13 HS
128 18 5 Zhongshu 18 23. 43 37.25 0. 29 HS 28. 63 44,11 0. 26 HS
F1# 19 5 Zhongshu 19 30. 09 33. 67 0. 36 HS 37. 44 45. 93 0.23 HS
12 21 5 Zhongshu 21 29. 25 39. 13 0. 26 HS 36. 45 49. 80 0.17 HS
T# 14 ‘5 Ningshu 14 16. 91 26. 98 0. 49 MS 34. 25 38. 46 0. 36 HS
T2 15 5 Ningshu 15 27.13 36. 78 0. 30 HS 38. 43 45. 26 0. 25 HS
B2 8 5 Longshu 8 26. 65 32.45 0. 39 HS 36. 35 48, 87 0.19 HS
K2 11 5 Tianshu 11 25. 31 28. 21 0. 47 MS 34, 33 42. 83 0. 29 HS
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Fig. 1 Clustering analysis of resistance of different potato varieties against Rhizoctonia solani at inoculum size of S g
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Fig. 2 Clustering analysis of resistance of different potato varieties against Rhizoctonia solani at the inoculum size of 10 g
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Fig. 3 Clustering analysis of resistance of different potato varieties to Rhizoctonia solani at the inoculum size of 15 g
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Table 2 Resistance of different potato cultivars to Rhizoctonia solani in the field

- HER/ % PR k= PR IR LD OEIR/ITE (R 44 B K
ftcl E; Incid f Incidence of Disease index of Relative Resistance
Variety mergence .nc1 ence o 'nc1 ' '

rate diseased plant diseased tuber potato tuber resistance index level
KIGEE Atlantic 79 26.76 36. 36 41. 36 0. 00 HS
Bk #% Shapody 85 25. 45 &5, 25 39. 44 0. 05 HS
2 5% T Favorite 82 11. 45 21.05 23. 66 0. 43 MS
7 15 Kexin 1 79 26. 36 36. 36 39.41 0. 05 HS
fif == 15 Helan 15 83 16. 31 26. 21 21. 15 0. 49 MS
B2 3 5 Longshu 3 84 3. 38 10. 36 20. 63 0. 50 MS
M3 A Black Beauty 95 2.19 3.45 8. 63 0.79 MR
oK E 8 5 Jizhangshu 8 90 14. 47 29. 23 38.74 0. 06 HS
FHE 9 5 Qingshu 9 98 7.35 4.25 10. 34 0.75 MR
FEZ 3 5 Zhuangshu 3 95 5.78 9. 68 12. 78 0. 69 MR
B2 7 5 Longshu 7 96 3. 68 5. 68 9.13 0. 78 MR
T2 168 Qingshu 168 92 5. 86 15. 46 20. 17 0.51 MS
H13 17 5 Zhongshu 17 85 11. 56 13. 23 20. 85 0. 50 MS
FiE 18 5 Zhongshu 18 83 22.13 16. 89 19. 56 0.53 MS
FE 19 5 Zhongshu 19 86 12. 43 17. 56 20. 59 0. 50 MS
12 21 5 Zhongshu 21 96 7.75 15. 23 20. 87 0. 50 MS
T2 14 ‘5 Ningshu 14 97 6. 43 9. 45 10. 39 0.75 MR
T2 15 5 Ningshu 15 83 9.53 17. 23 20. 63 0. 50 MS
B2 8 5 Longshu 8 90 15. 21 15. 11 22. 96 0. 44 MS
K 11 5 Tianshu 11 89 14, 37 16. 87 19. 94 0.52 MS

2.2.2 A ZELE & AR LR R K SRTER BT 3 2 XY 20 £ B 4% Al A Y 2=

FI I DPS Bt Ak 2 4 W 1 1 A 7 155 4
B IEEFA MERE Hr, 4R ( H R, 20 4>
P D B A Ao 17 15 50 o S RO R B A
Ve RS B R R BRI B R R R e K iR
Bk AR B 13 AR e BRI o Al b
O3 3ARHE A 1 BRI B
15 Bk S ’yEﬂIEUTILﬁﬁWA%?fAj\Jﬁ o
PEREE TR 20005 50 2 RBEAL 4G SR o Cfr 22
157 ‘B 357 ‘$% 1687, ‘2 17 57 "13%18
B CEE 195 R 2] B CFEE 15 50 B 8
SRR 115 FIFHLHE AR A it
AP 5570557 3 R AUAE T 14 5 U EE 3 5
O 5 PR T B A IR %
BT, RS 2026,

3 @RSt

AHIFESEE T 7 5 R B b X B R o oo

AT H (RIS E S5 R ] LI LJﬂnnf‘F T R
LR R e T = B S R 3 N e 1
W, b B 0 S o [A) A2 AR DU 1 25 5 HEFh o
10 g B 20 Y0 S R BUA HR BT, 30 0 1 FP 2 BN
R, 50 26 1 SRR R B e Ek . HH R s 2
FHH L 25 V01 SRR RIS T, 55 Y0 1 i RN R Bl
J&, 20 Y0 1 SRR I R R —/KOF T A e S
ZE N B E R TP PRI A AR — 3, it AME
Pel s v R B AR AT S T B I
ARG 5 R TET ot A BT 7 A A SR i
AR, EL R B R 2R R A AR ) A AU
Xof ] — el i AR U, 28 R EL FH TR] 8 9K & 9 ™
B X R 25 R AR Z, — &
AN S 114 D T K LU S A2 TR B A R AR E
TR o A ) T T K A T () 470 2 68 7 s TR AR
Y2 BIHPFIREE S0 SRV BT IR RUE W PR B
BRI SN b i e e N EI NS B A S E DO E IR



+ 196 -

5 4Ly 2018

SERELE RN A B ook & AR I D5 853
CHESEHURIB A TH U L SRR i B T 1
AT GEAIEAS S Bk T AN[R] S 8% 3w R ST VA
JE o TRERT SR Y H I e 1 5 9 S S A S 1 7
IEXE 28 0y Sy AP RHUR PR M E R WL fh Rh 1A AE

KPP Atlantic
KB Shapody

RIS R B BRI AR 205 SF A
BREEFR B BRI i PR HU - B A R . R
T B AR ) B ARG T TR X 19 A Thek & R
GROBEAT T PRI R £ 2RI © 0 HLSG 7 T
—— A YRR i S T BE R 5E BR BT .

ToH 15 Kexin 1

K B8-S Jizhangshu 8
2% 3542 Favorite
452215 Helan 15

th 32185 Zhongshu 18
FK 4115 Tianshu 11
H1 32195 Zhongshu 19

B15%5 Ningshu 15
B %35 Longshu 3
FHH168 Qingshu 168
th 3215 Zhongshu 21
F1 2175 Zhongshu 17
B %85 Longshu 8
M3 A Black Beauty
HE9%5 Qingshu 9

Bz %75 Longshu 7

JFE¥35 Zhuangshu 3
T H# 145 Ningshu 14

[T

9.28 13

1 1
18.57 27.85 37.13 46.41

B4 DREFEETBRERIBERLESHT

Fig. 4 Clustering analysis of resistance in different potato varieties to Rhizoctonia solani
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