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Investigation of mating type and physiological race of
Phytophthora infestans from Ningxia

WANG Xigang, GUO Chengjin, ZHANG Lirong, HU Lijie, SHEN Ruiqing”
(Institute of Plant Protection , Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China)

Abstract The present study was conducted to determine mating types of Phytophthora infestans and the types,
composition and distribution of physiological race in Ningxia Hui Autonomous, so as to provide references for late
blight resistance breeding in potato and disease control. 130 isolates from potato collected from Yuanzhou district,
Jingyuan county, Pengyang county, Longde county, Xiji county, Yanchi county and Haiyuan county from 2018 to
2019 were tested with Al, A2 mating type and 11 mono-gene R1 — R11 potato clones of potato late blight
differential host. The results showed that the mating type and physiological races of P. infestans populations in
Ningxia are diversified. The mating types at the collection site are Al, A2, and SF (self-fertility mating type) ,
accounting for 30%, 63. 8% and 6. 2% of the tested strains, respectively. There are eight types of physiological
races, among which the physiological race 1.2.3.4.5.6.7.8.9.10.11 has the highest occurrence frequency,
accounting for 44. 62% of the total number of the tested strains, which was the dominant race in the main potato
cultivation area in Ningxia and distributed in each test site. The secondary dominant races were 3.4.10 and
1.2.3.5.6.7.8. 11, with the frequency of 12. 31% and 10. 77% , respectively. The composition of mating type of
P. infestans in different planting areas of Ningxia is complex, and the composition of collection sites is quite
different, but the annual variation of mating type in Xiji and Guyuan regions tends to be consistent. The
composition of potato late blight population in Ningxia is becoming more and more complex. In production, it is

necessary to rationally arrange available disease-resistant varieties, dig out and cultivate new varieties with high
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disease resistance, for potato late blight control.
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Table 1 Identification of mating type of Phytophthora infestans isolates collected from Ningxia from 2018 to 2019
ZZMg A Mating type
o o L3 R
ﬁ% ﬁzﬁj\ 7&% fmljj Iﬁfji(t/fk L = Self—fertiliﬁtyﬁmating type
" number g /g BR/% WH/BR BOR/% BRH B PG
Isolate Frequency Isolate Frequency Isolate Frequency
2018 JEM X 19 2 10. 53 14 73.68 3 15. 79
THEA 6 4 66. 67 2 33.33 0 0. 00
3 BHE 10 7 70. 00 3 30. 00 0 0. 00
Refm L 9 1 11. 11 8 88. 89 0 0. 00
7oA E 17 3 17. 65 12 70.59 2 11. 76
b 6 1 16. 67 5 83.33 0 0. 00
T JR EL 6 1 16. 67 5 83. 33 0 0. 00
N 73 19 26.03 49 67.12 5 6. 86
2019 JEUH X 3 33. 33 2 66. 67 0 0. 00
wRE 4 4 100. 00 0 0. 00 0 0. 00
A=Y 5 60. 00 2 40. 00 0 0. 00
Rt il 4 1 25. 00 3 75. 00 0 0. 00
=S 30 10 33.33 18 60. 00 2 6. 67
Ehits B 6 1 16. 67 4 66. 66 1 16. 67
T JREL 5 0 0. 00 5 100. 00 0 0. 00
/Nt 57 20 35.09 34 59. 65 3 5. 26
A1 Total 130 39 30. 00 83 63. 85 8 6. 15
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2 Bk, HEERE R 15. 79% .11, 76 %0, Hof B oA &
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2.3.4.5.6.7.8.9.10. 11, & H= 4 43 51 Ky 3. 08%4
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Table 2 Composition of physiological race in

different areas of Ningxia

Sy A INFRZE A HREL/ B IR/ %
Distribution Physiological race Number Frequency
JEH X 3.7 2 1. 54
Yuanzhou 3. 10 2 1. 54

3.4.10 1 0.77

3.4.6.8.10. 11 2 1. 54
1.2.3.4.5.6.7.8.9.10. 11 9 6.92
1.2.3.4.5.6.7.8.10. 11 3 2.31
2.3.4.5.6.7.8.9.10. 11 2 1. 54
1.2.3.5.6.7.8. 11 1 0.77

A 3.4.10 3 2.31
Jingyuan 3.4.6.8.10.11 1 0. 77
1.2.3.4.5.6.7.8.9.10. 11 3 2.31
1.2.3.4.5.6.7.8.10. 11 1 0.77
2.3.4.5.6.7.8.9.10. 11 1 0.77
1.2.3.5.6.7.8. 11 1 0.77

WIHE 3.4.10 2 1.54
Pengyang 3.4.6.8.10. 11 3 2.31
1.2.3.4.5.6.7.8.9.10. 11 10 7.69
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453k 2 Table 2(Continued)

S HLIX AR PRE/ Bk SR/ %

Distribution Physiological race Number Frequency
Refm L 3.10 2 1.54
Longde 3.4.10 1 0.77
2.3.4.5.6.7.8.9.10. 11 1 0.77
1.2.3.4.5.6.7.8.10. 11 2 1. 54
1.2.3.4.5.6.7.8.9.10. 11 4 3.08
1o 2o & B 6 7o 6 1L 3 2o S
i B 3.7 2 1.54
Xiji 3.10 2 1. 54
3.4.10 5 3.85
3.4.6.8.10. 11 2 1.54
1.2.3.4.5.6.7.8.9.10. 11 12 9. 23
1.2.3.4.5.6.7.8.10. 11 6 4.62
2.3.4.5.6.7.8.9.10. 11 7 5. 38
1.2.3.5.6.7.8.11 11 8. 46
FE Yanchi  1.2.3.4.5.6.7.8.9.10. 11 12 9.23
23R 3.4.10 2 1. 54
Haiyuan 3.4.6.8.10. 11 1 0.77
1.2.3.4.5.6.7.8.9.10. 11 8 6.15
411 Total 3.7 4 3.08
3. 10 6 4.62
3.4.10 14 10. 77
3.4.6.8.10. 11 9 6. 92
1.2.3.4.5.6.7.8.10. 11 12 9.23
1.2.3.4.5.6.7.8.9.10. 11 58 44. 62
2.3.4.5.6.7.8.9.10. 11 11 8. 46
1.2.3.5.6.7.8. 11 16 12. 31
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Fig. 1 Frequency of virulent strains of

Phytophthora in festans in Ningxia
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