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Disease Progress and Yield Loss of Potato Late Blight Caused by
Phytophthora infestans in Organic Farming Fields
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Late blight of potato caused by Phytophthora infestans is one of the most destructive disease in organic farm-
ing as well as in the conventional cultivation in Korea. Incidence and progress of the disease largely depend on
climatic conditions around the ficlds. However, the disease completely destroys whole leaves of the plant
within two weeks in organic farming fields. While, potato leaves in conventional farming fields remain
healthy for 5 weeks after the first symptom appearance, because fungicides were applied four times in aver-
age to control the disease. Area under disease progress curve (AUDPC) of organic farming fields ranged from
2314 to 2421 and quickly expanded compare to that of conventional farming fields. The tuber yield in the
organic farming fields ranged from 0.96 ton per 10a to 1.5 ton per 10a, while it was 2.7 ton per 10a in conven-
tional farming fields. Tuber yields were reduced to 42~63% by the infection of late blight and the reduction
rate was closely related with the time of first occurrence of the disease in organic farming fields. Physiological
races of the pathogen were diversified with R0,1,3,4,5,7,10,11 in organic farming fields at Hongchun area.
Pathogen races were distributed with similar pattern at different areas of organic farming fields.

Keywords : Disease progress, Organic farming, Phyfophthora infestans
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Table 1. Distribution of potato diseases in organic farming fields at Gangwon province

DI h Incidence Severity®
isease (pathogen) Diseased plant (%) Diseased tuber (%)
Black scurf (Rhizoctonia solani) 1.0 0.2
Early blight (Alternaria solani) 0.5 0.1
Fusarium wilt (Fusarium oxysporium) 03~5.0 02
Late blight (Phyfophthora infestans) 100 4.0
Pink rot (Phytophthora erythroseptica) - 1.0 0.1
Sclerotinia rot (Sclerotinia sclertioum) 0.3 0.1
Powdery scab (Spongospora subterranae) - 10 0.1
Common scab (Streptomyces scabis) - 20 0.1
Soft rot (Erwinia carotovora) 0.3~5.0 0.5
Mosaic (PVY, PVX) 1~20 1.0
Leaf roll (PLRV) 2.0 0.1

®0, No symptom; 1, 1~25% symptom area; 2, 26~50%,; 3, 51~75%; 4, 76~100%.

Fig. 1. Diseased potato in organic farm (left) and healthy potato in conventional farm (right). Most of potato leaves in diseased fields
were blighten by Phytophthora infestans.

Table 2. Response of the differential hosts against Phyzophthora infestans collected from different farming fields in Gangwon province

Response of differential hosts*

Differential host ;
Conv-1° Conv-2 Conv-3 Conv-4 Organic-1
RO +(2) ++(1) +(1) +(1) 1)
R1 +H(7) ++(3) +++(2) +++(2) ++H(1)
R2 - _ - _ : _
R3 - +++(1) +++(1) +++H(2) ++H2)
R4 1) +++(3) +++(3) +++(1) ++4(2)
RS - - - - +1)
R6 - - - - -
R7 - ++(1) +++(1) +++(1) +++(1)
R8 - - _ - _
R9 - - — - _
R10 - - ++H(1) +++(1) +++H1)
R11 - +H+(1) +++(1) ++(2) +++(1)
No. race 3 6 7 7 8

*—, No sporulation; +, Poorly sporulated; ++, Intermediately sporulated; +++, Vigorously sporulated.
Conventional farm.
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Table 3. Disease progress of potato late blight in organic farming
fields in Gangwon province

Symptom area (%)
1wk* 2wk 3wk 4wk Swk
Organic farm-1 5.6 88.0 100 100 100
Organic farm-2 8.3 91.7 100 100 100

Organic farm-3 8.0 81.7 95 100 100
Conventional farm 3.0 4.7 7.0 9.7 25.7

Location

* Weeks after disease appearance.
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Table 4. Comparison of yield loss and AUDPC by potato late
blight between organic and conventional farming fields

. . Yield
Location Variety (ton/10a)* AUDPC
Organic farm-1 Atlantic 1.01 (38%) 2383.5
Organic farm-2 Superior 096 (37%) 2421.0
Organic farm-3 Superior 1.50 (58%) 2314.0
Conventional farm  Superior 2.70 (100%) 268.0

“Potato tubers were harvested at 110 days after plant in the fields.
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Fig. 2. Assay of sporulation on Phytophthora infestans to potato tuber (left) and foliar (right). The sporangia were abundantly produced

on the tuber and foliar at 5 days after inoculation.

Table 5. Comparison of aggressiveness on tuber blight of the
pathogen isolated from the conventional farming field

Table 6. Comparison of infectivity on foliar blight of the patho-
gen collected from different potato cultivation areas in Korea

Vari Aggressiveness R Vari Infectivity
ariel e
i Whole tuber Slice tuber sponse ariety Conv-1 Conv-2 Organic-1 Conv-3 Conv-4
Superior 4/6* 6/6 Susceptible Shapody 6/6" 6/6 6/6 6/6 6/6
Jopong 3/6 6/6 " Chudong 6/6 6/6 6/6 6/6 5/6
Atlantic 6/6 4/4 " Jashim 6/6 6/6 6/6 3/6 6/6
Shepody 59 6/6 " Jopong 0/6 0/6 5/6 6/6 6/6
Jashim 25125 6/6 " Jaseo 6/6 6/6 6/6 6/6 6/6
Irish cobbler 6/10 6/10 " Irish cobbler  6/6 6/6 6/6 4/6 6/6
a . Adtlantic 6/6 6/6 6/6 6/6 6/6
No. of sporulated tuber/inoculated tuber. Chubeak 3/6 36 4/6 0/6 0/6
Shinnamjack  6/6 6/6 6/6 5/6 6/6
A e 3 2 PR L sty ety = Superior 6/6 6/6 6/6 6/6 6/6
o AYY Ve WAAR AFL Uz @ dge  Jvon on oh b G668
amseo
AT BT AR 10° FFASmSZ HEE Choweon 3% 66 66 66 66

T 20°CoIA 5Y B ME A4S URE B3 gEe
459 P UL e f5Ade FPAAT
(Fig. 2. 22} 37 A9 WES WAL F2A0) 4
Zshe 49 3 240l Aolv} YKATHTable 5). 2R
& A% T2 A9} Aed 24NN BAE AakA >
HAA EANN 5894 93 WA sl d00] H
o, thedle] AYNOR A8 shsAo] Bt wa 7
AE AFRS AR B} ool Ay 1ee uol
£ F5840 Resdz 479,

9, AETY Sdaso) I AR W3S 2}

3 A= Table 63 2tk BAZF S HEsL Brtshe
e 37 Ags SUs SIS W Seu 3
‘_‘Z_%’ > 4 =3

[}

HEFTY e BF A4 S Ry

< ARG AP whgo] Hed FFoE 2RFU Y
A gort Ao e FEEF Ao18 wAY +
o] 7
8
|

Lo
Rl
k4
N
Sl
2
Ru)
)
o
hiAcs
olr
1
9
oM
1)
i

BE 2 dol27} s EAE 540] ArkKim 5,

2000). - HAdFL A3 YL /X 4ES

“No. of sporulated leaves/inoculated leaves.

QAN ARG g §7AEe FYSA 59,
70 TR 2AE B4 DIZL Qo) AT 13
A FRBFAN A BADY Fgol BYHI o
B9 f7APde FYsAT 2t HolsA

a5
t o) Aol g ATE BAT 2FE 2%
St St ARl teted A% e B
Rl ot HAFAL Y BAAA BAZ NN 254
whgo] Vet Eolth. T 23 Wy A

Q.

o o] WYAF(Conv-1, 2)°ll thate] Fald 3}
HYon dEAAo] 27]7g 0
F52 gAHEAAY
=]

(e e]
e

o,
T
I,

olo

SFHo] Hgd Fup
H A+ (Conv-4, 5)oll tiste] A3A
B${THTable 6).

A F2 FIAEFNAM o8 7
o] B&H7]| wiel] dAol veld AgA
LTSN AEFTEX = Al RUEHH L &
f3ith Wl gig 7o A4
Zlo] opzt Wew 717t A=A
EAdo] HslEug FAld 1 ¥k W)

[o}



#7bs AR 22

At} o] Aste AAEF Ade] Yoiq AeiHl B
#F REE Teistolol F2 Aneln To) mE WelE B
gzl Bage Uiz 988 ¢ & Al

Black, W., Mastenbroek, C., Mills, W. R. and Peterson, L. C.
1953, A proposal for an international nomenclature of races of
Phytophthora infestans and of genes controlling immunity in
Solarum demissum detivatives. Euphytica 2: 173-178.

Derie, M. L. and Inglis, D. A. 2001. Persistence of complex
virulences in populations of Phytophthora infestans in
Western Washington. Phytophthology 91: 606-612.

Hahm, Y. I. and Kang, E. H. 1974. Physiological races of
Phytophthora infestans (Mont,) de Bary at alpine area Korea
during the period from 1971 to 1973. Korean J. Pl Prot. 13:
227-231.

International Potato Center. 2004. Annual report. Late blight-new
development. pp. 9-13.

Kim, B. S., Choi, I. H., Chun, W. H., Ryu, K. Y., Hahm, Y. L. and
Lee, Y. S. 2000. Mating type and metalaxyl sensitivity of
Phytophthora infestans isolated from Kangwon area in Korea.
Korean J. Pesticide Sci. 4. 59-63.

Kim, J. S.,Ryu, K. Y., Kim J. T, Lee, Y. G and Cheon, J. U. 2003.

o ofa W x4

pie)

i 127

Occurrence of potato powdery scab caused by Spongospora
subterranea in Korea. Plant Pathol. J. 19: 284-287.

Koh, Y. J.,, Chung, H. J. and Fry, W. E. 1994. Changes in
frequencies and distribution of A2 mating types and metalaxyl
resistant isolates of Phytophthora infestans in Korea. Koren J.
Pl Pathol. 10: 92-98.

Miller, J. S., Johnson, D. A. and Hamm, P. B. 1998. Aggressiveness
of isolates of P infestans from the Columbia Basin of
Washington and Oregon. Phytophthology 88: 190-197.

FEATH. 2003, AR GG 5 2E-31). 331 pp.

Peters, R. D., Platt, H. W., Hall, R. and Medina, M. 1999.
Variation in aggressiveness of Canadian isolates of
Phytophthora infestans as indicated by their relative abilities
to cause potato tuber rot. Plant Dis. 83: 652-661.

Ryu, K. Y., Lou, W. F,, Yang, Y. L., Guo, L. Y., Guo, H. C., Wang,
L. and Chen, H. R. 2003. Mating type, fungicide sensitivity
and physiological race of Phytophthora infestans collected
from Yunnan province. Acta Phytopathologica Sinica 33: 126-
131.

Zhang, X. Z., Ryu, K. Y., Kim, J. S., Cheon, J. U. and Kim B. §S.
2005. Changes in the sensitivity to metalaxyl, dimethomorph
and etaboxam of Phytophthora infestans in Korea. Plant
Pathol. J. 21: 33-38.



