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Differentiation in Pathogenicity of Aliernaria kikuchiana
Tanaka, Black Spot Fungus of Pear, and Conversion of
Resistant Varieties into Susceptible ones.

Un Kye Ki, Seur Kee Park, Back Ho Cho, Ki Chung Kim

ABSTRACT

Recently, a symptom similiar to black spot caused by Alternaria kikuchiana on the pear
leaves is prevailing in Naju, Chonnam Province. This experiment was conducted in order to
clarify its causal agent and to survey present status on it.

Disease lesions on the leaves were brown or black brown in color, circle or irregular circle
in shape, 2~6mm in diameter, and faintly zonal. Central part of lesions was gradually changed
to greyish-white. The causal fungus was identified as Alternaria kikuchiana Tanaka causing
black spot of pear reported previously on variety I-sib-se-gi (Nijisseki) of pear.

However, this disease differed from that of typical black spot reported already in some asp-
ects; It occurred more highly on matured leaves than on young ones. And it occurred severely
in varieties Shin-heung, Shin-ko, Man-sam-gil(Okusankichi) etc. which have been reported as
resistant varieties, while slightly in varieties Cho-ok(Hayadama), Park-da-cheung(Hakadahare)
etc. which have been known as susceptible ones.

From the results described above, it is considered that this disease is due to the differentiat-

ion in pathogenicity of Alternaria kikuchiana Tanaka in that area.
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Table 1. Features of disease lesion on leaves and number of the lesion per leaf in each pear-varieties

. Date of No. of lesion® Features of lesion
Varletya) Survey Water T ._77_7 T T T T B
Cluster sprout Size(mm) Shape® Color»
6, 13 2.3 5.7 1.8X1.7 ir.-cir. .
Isipsegi (Nijisseki) 7, 04 2.0 6.1 1.9X1.9 ellispoid d.-b.
(S) 8, 11 11.6 17.9 2.1X1.8 circle —
9, 16 17. 4 25.2 4.0X3.1 zonal
6, 13 28.1 28.6 1.6X1.4
Mansamgil (Okusankichi) 7, 04 19.9 1.1 2.0x1.7  rodn d.-b.
(R) 8, 11 47.8 43.9 2.2X1. 9 c‘“l'f g
9, 16 58.8 49.2 3.6X3.1 zonal .
6, 13 4.4 8.3 1.5X1.2
Geumchonchu 7, 04 5.4 12.1 2.0X1.9 ?irclé d.-b
(Imamuraaki) (R) 8, 11 6.9 10. 9 3. 9%9. 4 ir.-cir. -
9, 16 13.4 15. 4 4.1X3.1 zonal '
6, 13 3.6 3.0 1.7X%1.6
Changsibrang 7, 04 2.7 4.6 2.0X1.6 circle d-b
(Chojuro) (R) 8, 11 2.9 4.0 2.0X1.8 1. -cir o
9, 16 5.2 6.8 3.8X3.0 zonal &
6, 13 7.9 5.5 1.8X1.5 .
Shinko 7, 04 15.8 12.7 2.1x1.7  cree d.=b.
(R) 8, 11 15.5 16.7 2.5%X2.0 e _
9, 16 28.2 30.4 4.1X3.1 zonal g
6, 13 0 0. -
Sninsu (Shin sui) 7, 04 4.2 4.1 2.3x1.9  inoeir d.b.
©) 8, 11 4.3 6.3 2.3X2.1 circle o
9, 16 5.8 22.4 4.6X3.5 zonal g
6, 13 2.6 4.6 1.8X1.4
Pungsu (Hosui) 7, 04 5.2 6.0 2.4X2.1 circle d.-b.
(R) 8 11 5.4 5.4 2.9X1.9 e o
9, 16 6.2 5.5 4.7X4.0 zonal '
6, 13 0. 0. —
Haengsu (Kosui) 7, 04 9.1 L7 9. 1%1.9 ?irCl&? d.-b.
(R) 8, 11 1.3 1.4 2.3X2.3 1.l .
9, 16 2.4 2.8 5.3X4.0 zonal &
6, 13 2.3 3.3 1.6X1.5
7, 04 1.3 3.2 1.9X1.6 circle d.-b.
Danbae 8, 11 3.9 3.4 2.1X2.1 fr.-elr. o
9, 16 4.2 3.8 2.7%2. 4 zonal B

a) The words and the letters in parenthesis refer to Japanese name and pear-varieties resistant (R) or su-
sceptible (S) to Alternaria kikuchiana up to date, respectively.

b) Mean values of 100 leaves which were taken from the four orientation

c) ir.-cir.; irregular circle

d) d.-b., dark-brown; g.-w., greyish-white in center
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Table 2. Percentage of the diseased leaves in each pear varieties

% of disease leaf of vanetles‘ﬂ

Late Site®
of of
survey leaf Isib. Man. Geum. Chang. Shinko Shm Pung. Haeng. Dan.

6. 13 Clu. 8.6% 46. 0% 22, 9 8. 8% 26. 4% 4. 2/ 8.1% 5.3% 7.4%
W.5. 19, 4 30. 1 19.9 2.5 13.3 2.4 9.6 10.8 6.0

- o4 Cha. 39. 8 100. 0 30.5 33.3 65. 9 18.2 10.5 11.1 10. 3

{
W.S. 53. 8 87.7 48,8 37.7 71. 5 25. 4 24. 3 17.4 27.9

3 11 Clu. 52,1 100.0 41.2 34.2 72.4 22. 4 12. 1 9.5 13.4
W.S. 61.9 90.5 49.5 38. 1 74.3 72.5 28.5 18.2 28.1

9. 16 Clu. 54.1 100.0 48. 1 42.5 78.5 24,2 22.0 10.2 15.1
W.S. 70. 2 89.0 52.1 82. 4 80. 6 27.9

Clu., Cluster; W.S., Water sprout
1 sib., Isibsegi; Man.,

Pungsu; Haeng., Haengsu; Dan., Danbae

46. 2

Mansamgil; Geum., Geumchonchu; Chang., Changsibrang; Shin.

27. 4 24.2

, Shinsu; Pung.,



Table 3. Percentage of the diseased leaves between young and adult leaves in each pzar-varieties

Date Cluster Water sprout
Variety of
survey Young leaf(%) Adult leaf(%) Youngleaf(%) Adult leaf(%)
6, 13 56 44 100 0
Isibsegi 7, 04 41 59 84 16
8, 11 38 62 62 38
9, 16 30 70 44 56
6, 13 0 100 0 100
Mansamgil 7, 04 0 100 0 100
8, 11 0 100 0 100
9, 16 0 100 0 100
6, 13 0 100 0 100
Geumchonchu 7, 04 0 100 0 100
8, 11 0 100 0 100
9, 16 0 100 0 100
6, 13 10 90 14 86
Changsibrang 7, 04 0 100 30 70
8 11 0 100 8 92
9, 16 0 100 0 100
6, 13 0 100 20 80
Shinko 7, 04 0 100 14 86
8, 11 0 100 12 88
9, 16 0 100 4 96
6, 13 0 0 0 0
Shinsu 7, 04 0 100 0 100
8, 11 0 100 20 80
9, 16 6 94 40 60
6, 13 0 100 0 100
Pungsu 7, 04 0 100 6 94
8, 11 0 100 14 86
9, 16 0 100 8 92
6, 13 0 0 0 1}
Haengsu 7, 04 0 100 18 82
8, 11 0 100 25 75
9, 16 0 100 10 90
6, 13 0 100 24 76
Danbae 7, 04 0 100 30 70
8, 11 0 100 48 52
9, 16 0 100 32 68
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Table 4. Disease severlty of young pear trees in Raju Horticultural Experiment Station

lisease

severity , - - Varieties B

‘ery severe Shinheung, Mansamgil (Okusankichi)

avere Gugsu, Chosaengbughae Shinko, Kamiri, Cheungsilri, Chungkugijong
Gunchongchosaeng, Guemchonchu (Imamuraaki), Palhaeng, Shinsegi, Unjeung,

loderate Isibsegi (Nijisseki), Tojoa, Gugsu, Chosaengpaldal, Hoaheung, Ingebae, Yari,
Tosanho, Hangmi, Shintaepyung, Changsibrang (Chojuro)

ight Haengsu, Lhosaenglslbsegl Lhosaengchangslbrang, Myungweol Jar1 Cheungchug,
Chilbo, Cheungseuri, Sandolbae, Manjuyasaengri, Pungsu, Danbae
Chook, Chuisaeng, Siweonchosaeng, Paldal, Songjo, Chosaengjeug, Baegri, Igungbaegri,

‘ery light Segeum, Bongri, Kulbae, Ionassi, Amsusani, Cheugryung, Hoangsilri, Donggulraebae,
Taepyung

lone

) “The results were mvestlgated twice o on June 173 and Jﬁly 4, 1981

) Very severe; More than 5195 in diseased leaves

Severe ; 41~509 in diseased leaves

Moderate ; 31~409, in diseased leaves
POGAE s ] ekakRluk AfEel wE BmE g
[6” vk 5 R (Okusankichi)-& 189 128y 49~58

. B J(Shmko)/} 28~30f, 7 I-fHfit (Nijisseki) 17
"25M, AIEK 13~15M, Jifh 2~7f8 FEol ik, 2

vk Frk(shin sui) = 8)] 111171x] = 4~6fdol &l A
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Barkdacheung, Palun, Sangmo Yangryung, Cheungdangno, Ainassi, Inunassi

Light ; 21~30% in diseased leaves
Very light; 11~209% in diseased leaves
None ; Less than 109, in diseased leaves

Table 5. The isolation rate of Alternaria kikuchiana
Tanaka from lesions different in size

Isolatlon rate from les1on size

Variety

1~2  2~3  3~4 (;‘n;f)
Isibsegi 58%  100¢ 100%  100%
Mansamgil 42 75 100 100
Shinko 67 100 100 100
Geumchonchu 67 83 - -
Danbae 37 60 83 —
Changsibrang 42 75 92 —
Pungsu 92 100 — —
Haengsu 42 67 100 -
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Table 6. Comparison of morphological characterics in the isolates obtained from ten pear-varieties.
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Variety No. of spore Size of conidium in nature Size of No. of longitudiﬁﬁ
y in chain and in culture (p)® conidiophore(z)» septum
%O~52._E><11.25—20.63
- - 43, 352, 96X 15. 75--0. 86)  68. 94—91. 92X3. 83 —5. 75
Shinsu 3~5 38.3—59. 3713.41—19.15 (74, 69--2. 0%5. 75) 1.15
(44, 932, 11X17. 04--0. 54)
%2. 56 —76. 7X15. 32— 19. 15)
, . 48. 8644, 32X 16. 0940, 63) 42. 13—107. 24X 3. 83 —7. 66
Geumchoinchu 2~5 38.3—78.52X11.49—19.15  (82. 49--6. 67X 4. 94-F0. 40) 1.39
(47.723. 59X 16. 437-0. 68)
41. 25—67. 5X15—20. 63
- . (56. 1043, 12X 20. 40--0. 69)  65. 11—95. 75X3. 83—5. 75
Changsibrang 2~4 30.64-47.88X13.41-15.52 (81.58-2. 76X 4. 98-0. 26) 112
(40. 1041, 82X 14, 75--0. 44)
?3.75—£1.88><11.25~16.8§
45. 6852, 57X 15. 19-+0. 86)  68. 94 —88. 093(3. 83—5. 75
Pungsu 3~5 21.81—76.6X13.41—19.15  (78.904. 254, 210. 21) 095
(45. 19=-3. 81X 16. 09-0. 53)
?3.75—75><13.13—18.75 )
- _ 16. 543, 12X 15. 49--0. 52)  53. 62— 103. 41X3. 83 7. 66
Chosaengjeug 3~4 33.75—56. 25%13. 13— 16. 88 (72. 005. 47X5. 2130, 32) 1.04
(30, 71--2. 53X 14. 36=-0. 54)
z(m.oo—f4><14.24a19.25 )
. - 63. 124, 00> 16. 842-1. 09)  65. 11— 99. 58X 3. 83 —7. 66
Mansamgil 3~5 38.3—55. 54X 13. 41—21.07  (80. 97=3. 34 X5. 7520. 41) 1.52
(45. 19--1. 93X 16. 20--0. 59)
%4. 47 —84. 26X 13. 41 —19. 1§
. 52. 8842, 61X 17. 184-0. 85) 65. 11—95. 75X 3. 83—5.75
Isibsegi 3~5 33. 75— 76. 88X 13. 41—18. 75 (73.3146. 28X 4. 3740. 37) 1.39
(43. 88+4. 91 X15. 600. 61)
%0’00"75”1'25_1?@75 )
. 49, 464, 56X 15. 002-0. 50)  57. 45—103. 41X 3. 83—5. 75
Shinko 3~5 34. 47 —67. 03K 13, 41— 19.15 (71. 24=-4. 93X5. 36--0. 22) 1.24
(46. 15+2. 72X 15. 557£0. 62)
39.3882.5X13 1318, 75) o
N (57, 60--3. 10X 15. 00=1. 08) 65. 11 —99. 58 X3. 83 5. 75
Haengsu 3~5 37. 5—86. 25X 15. 00—20. 63 (83. 88--4. 91X4. 600. 26) 1.32
(48. 45+3. 81X17. 51+0 72)
%2 56—68. 94 11. 49— 19. 15
_ 49, 8042, 985 14.63=-1. 07) 49, 79—99. 583X 3. 06 — 4. 60
Danbae 3~5 30. 00—63. 76X 13. 41 —18.75  (72. 77+4. 95X 3. 833-0. 14) 1.05
(44. 784-2. 60X 16. 050. 64)
HN-39 ot 34.47—61. 28X11.49—19. 15 42. 13—65. 11X3. 83 —7. 66 L%

(46. 99E2. 74X 15. 05+0. 73)

(55. 92+2. 41 X6. 137+0. 32)

a) 1lop two rows refer to size in nature, and bottom two rows refer to size in 'culture. The letters in

parenthesis are mean values of 500 conidia.
b) The letters in parenthesis are mean values of 50 conidiophores.
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Table 7. Comparison of pathogenicity of fungus to psar-variety by cross inoculation test®
ey b
Teolate Tnoculated Pathogenicity® to varieties
leaves Islb Man. Geum. Chang. Shin. Puug. Haeng. Dan. HN-39
Isib. young i P 0 0 + 0 - 0 0
adult AR *+ + ++ * =+ + +
Man. young i = 0 + + = 0
adult + ++ & + + + = * =
HN-39 young e 0 0 0 + 0 -+ 0 -
adult “+ + =+ ++ 4+ =+ = + -+

a) This test was performed on potted plants in the field

b) Isib., Isibsegi; Man.,
Pungsu; Haeng., Haengsu; Dan.,Danbae

¢} 0: No disease lesions, = :1.8~2.0, i :
lesion
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Mansamgil; Geum., Geumchonchu; Chang., Changsibrang; Shin.,

2.1~3.0, 4+ :3.1~5.0, 44+ : 5. 1~5.70mm in diameter
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