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Studies on the Pear Abnormal Leaf Spot Disease
— 2. Identification of Causal Agent—

Ki Woong Nam* and Choong Hoe Kim
Plant Pathology Division, Department of Crop Protection, National Agricultural
Science & Technology Institute, Suwon 441-707, Korea

ABSTRACT : Alternaria spp. were predominantly isolated from the abnormal leaf spot le-
sions of pear cultivars Niitaka and Nijiiseiki. Alternaria isolates from the cultivar Niitaka
were not pathogenic to both cultivars, but the isolates from the cultivar Nijiiseiki developed
typical lesions of black leaf spots and were identified as A. kikuchiana. However, no typical
abnormal leaf spot lesions were produced by the Alternaria isolates. Foliar spray of twelve
different agrochemicals including lime sulfur, either alone or in combinations, with 7 times
applications from April to July failed to reduce the disease development. Application of 17
different pesticides including fungicides, insecticides and herbicides currently used in pear
orchards did not cause leaf injury similar to the abnormal leaf spot. Simulated acid rain of
as low as pH 3.0 did not incite any leaf lesions alike the abnormal spot lesions. Mineral con-
tents in the leaves of beth cultivars did not differ significantly between the healthy leaves
and those with abnormal leaf spots. When cuttings of pear tree were obtained in February
from newly emerged twigs of the healthy or the diseased trees of Niitaka and planted in
sand in the greenhouse, only those from the diseased trees developed typical leaf lesions of
the abnormal spot. These results indicate that abnormal leaf spots are caused by unknown
systemic agents in pear trees, rather than by Alternaria spp., chemical injury or acid rain.

Key words : pear, abnormal leaf spot, Pyrus spp.
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Table 1. Fungal species isolated and their isolation fre-
quency from lesions of the pear abnormal leaf spot
disease collected in June and August, 1991

) ) Isolation frequency
Cutivar  Fungal species (No. isolation/No. samples)

sampled isolated

June August
Niitaka 1 Alternaria spp. 1/25 24/25
Niitaka 2 Alternaria spp. 7/25 24/25
Nijiiseiki Alternaria spp. 22/25 25/25

Table 2. Pathogenicity of Alternaria isolates from the le-
sions on the leaves of two pear cultivars by detached leaf
test and by pot test with 2-year old trees grown in pots

Pathogenicity*
Detached leaf test Pot test
Niitaka Nijiiseiki Niitaka Nijiiseiki

Iso-  Origin
late of isolates

S-1 Niitaka - - - -
S-2 ” — - — _
S-3 ” - - - -
S-4 ” - - - -
S-5 ” - - — _
I-1  Nijiiseiki - + - +
1-2 ” - + - -
I-3 ” - + - +
14 ” - + - +
I-5 ” - + — —
1-6 ” - - - +
-7 ” - + - +
I-8 ” - + - +
I-9 ” - + - -
1-10 ” - + - _

* 4+ : Lesion developed. — : No lesion formed.
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Table 3. Effect of fungicide and insecticide sprays on the
control of the pear abnormal leaf spot disease on cultivar
Niitaka, 1993

% leaves with abnormal leaf spot

Treatment
Healthy trees Diseased trees
Sprayed® 0 84
Unsprayed 0 86
* Spray schedule : Apr. 8 (lime sulfur), Apr. 21

(thiophanatemethyl+methomyl), May 7 (triadimefon+

omethoate), May 20 (triadimefon+trichlorfon+fen-
propathrin), May 29 (mancozeb+dicofol), June 19
(mancozeb+dicofol), July 9 (nuarimol+mancozeb+

fenifrothion+clofentezine).
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Table 4. Chemical injury on pear leaves after foliage-
spray with various agrochemicals currently used in pear
orchards

Development of
leaf injury after®

2 days 10 days

Agrochemicals applied Dilution rate

Methidathion 1000 - -
Dichlorvos 1000 - -
Fenarimol 1000 - -
Captan 500 - -
Bifenthrin 1000 - -
Bifenthrin+Dichlorvos (1000+1000) - -
Methidathion+Dichlorvos (1000+1000) - -
Iprodione+Captan (1000+500) - -
Dichlorvos+Iprodione (1000+1000) - -
Monocrotophos+Thiophanate- (1000+1000) - -
methyl
Lambdacyhalothrin+ (1000+750) - -
Triadimefon
Chlorpyrifos+Polyoxin B (1000+1000) +(Brs) +(Brs)
Dicamba 650 - +D)
Paraquat dichloride 500 +(Brs) —(Bls)

* — :None, +:Brs (brown spot), Bls (black spot), D
(distortion of new shoot).

9] Aol 1= a7t A EHA] 9gkh(Table 4). 12
1} A &A1 Dicambat Yoll AFZF F 1047 F¢
Azt HEE T o] 7P LR He ofaFAe] v
elyk 7, Paraquat dichloride:= A1&, A 204 3
72 e] 3238 ko] WAkt

AbadH| msljol] o/t 2 s ZE o AR
] gjsol) 3wy o] b S A&
ZAk5)k7] 95k pH 3.0, 4.0, 5.0, 6.09) Q1-FAHAN]E
ZA|spo] X AT} A pH 2Rl el 7FAA
37} Al ch(Table 5).

2oiMdestet . F5E, S vy ds
FAst AR £A4% Z = Table 65} 2.
A we] A4 Az ke A Y, o] A7l o)}
oy BEAMc) g7t Ak Pe AxErks
AadelA Az K, Ca, Mgt AL R o[H
Sl4 Wskoh Keb Mgt E23uch okzh Hgiet.
=g Fer ZAAYRT} oy dellA], ojHdErte Al
ZA 453] Wgkon] A, o|HYE BF XEA
Brie 953) gttt Mo w2 A9 Az
A wgkont oy, AAY 2 F RFEA Bl Both
oj#iglo] A Y KT} N, P, Mng A3l BF &

Table 5. Development of injuries on pear leaves sprayed with acid solution to simulate acid rain at the end of July ina

pear orchard

. . No. leaves No. leaves with injury
pH of solution No. trees sprayed ined
examne After 3 days 7 days 10 days
6.0 2 100 0 0 0
5.0 2 100 0 0 0
4.0 2 100 0 0 . 0
3.0 2 100 0 0 0

* Acid solutions were sprayed 5 times at 3-day intervals at the end of July, 1991.

Table 6. Comparison of mineral contents between diseased and healthy pear leaves of two pear cultivars sampled on

June 27, 1991

Mineral content

Cultivar  Tree status sampled —

N (%) P (%) K (%) Ca (%) Mg (%) Fe (ppm) Mn (ppm)
Nijiiseiki Diseased 2.28A° 0.152A 2.138A 1.486A 0.274B 390.3B 280.7A
Healthy 2.08AB 0.130B 1.424C 0.590E 0.285A 385.3B 224.7C
Niitaka Diseased 1.89B 0.089C 1.288C 1.378B 0.215C 384.7B 203.7C
Healthy 1.97B 0.094C 1.256E 1.361C 0.144D 317.7C 220.3C
Shoot 1.98B 0.137B 1.842B 0.702D 0.210C 451.7A 254.3B
Standard” 248 0.138 1.910 0.426 0.294 96.71 197.7

*In a column, means followed by the same letters are not significantly different at p=0.05 by Duncan's multiple range

test.

® Standard contents suggested by Horticulture Research Institute (5).
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Table 7. Development of abnormal leaf spots in a
growth chamber on shoots emerged from the cuttings
from diseased and healthy pear trees of the cultivar Ni-
itaka

No. cuttings No. cuttings with

Origin of cutting tested abnormala leaf
spots

Diseased tree 10 9

Healthy tree 10 0

* Lesion development was examined 10 days after plant-
ing.
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