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Influence of ACLSV-infection on Fruit Quality of ‘Hongro’ Apples
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‘Hongro’ is one of the most important apple cultivars whose growing area is increasing because of its good
quality. Recently fruit shrinking symptom causing decrease of fruit size, juice, and quality, appears in some
commercial ‘Hongro’ orchards. The average frequency of occurrence of fruit shrinking symptom was 12% of
total trees investigated and Apple chlorotic leaf spot virus (ACLSV) was detected from all the trees showing
fruit shrinking symptom by ELISA. A typical virus infection symptom of leaf epinasty and stem necrosis
appeared on woody indicators, Spy227 and Virginia crab grafted with infected trees and all the grafted trees
showed positive reaction to ACLSV antiserum by ELISA. It was proved that ACLSV can be easily transmit-
ted by grafting. ACLSV was also isolated from the leaves of C. guinoa inoculated with sprouting leaf sap of
infected trees. To prove that the fruit shrinking symptom was caused by ACLSYV infection, ACLSV-infected
scion was grafted on virus-free ‘Hongro/M9’ and the fruit characteristics were investigated. Consequently the
same symptoms of fruit size and juice decreasing were observed from the trees grafted with ACLSV-infected
scion. Therefore, it is suggested that the fruit shrinking symptom is caused by ACLSYV infection and ‘Hongro’

can be classified as sensitive cultivar to ACLSV.,
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Table 1. Frequency of occurrence of fruit shrinking symptoms in
several ‘Hongro’ apple orchards

Percentage of infected trees (%)

Orchard -
2001 2002 2003
Okcheon 30 36 40
Chungju 6 7 10
Gyeongsan 50 50 -

*Trees were removed.

Table 2. Virus diagnosis between infected and healthy trees by
ELISA

Percentage of positive reactions
ACLSV ASGV ApMV
23 (100.0%) 5(21.7%) 0(0.0%)
21 (15.7%) 10(7.5%) 4 (3.0%)

*Young leaves and/or floral tissues were tested.

State of tested  No.
trees of trees

With symptom 23
No symptom 134
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Fig. 1. Symptoms on several indicators inoculated with infected Hongro's sprouting leaves or bark tissues (A, Line pattern mosaic
on Chenopodium quinoa ; B, Stem necrosis on Spy227 ; C, Leaf epinasty and stem necrosis on Virginia crab).

Table 3. Comparison of fruit characteristics between infected and
healthy fruits collected from several orchards

Fruit Hardness
Orchard Fruits weight  (kgf/
(& 95mm)

Infected 1886 3.7 134 020 Minimun

SSC  Acidity Amount
Bx) (%) of juice

Okch
RO Healthy 3525 30 129 020 Plenty
Infected 1560 44 141 022 Alitle
Chungju
Healthy 282.7 3.3 143  0.16 Plenty
ected 1452 40 151 021 Minimun
Guesan
Healthy 1908 36 145 0.16 Plenty
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Fig. 2. Agarose gel electrophoresis of RT-PCR products from leaf
of infected ‘Hongro’ apple and C. guinoa inoculated with leaf of
infected apple. M, size marker (100 bp ladder); lane 1, infected
apple leaf; lane 2, healthy apple leaf; lane 3, line pattern mosaic
leaf of C. quinoa.
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Fig. 3. Comparison of fruit size and coloring between normal fruit (left

of A) and infected fruit (right of A) and micrographs examined by

scanning electromicroscope between infected (B-1) and healthy (B-2) flesh tissues of ‘Hongro’ fruits.
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Table 4. Influence of artificial infection of ACLSV and/or ASGV on fruit quality and fruiting in 'Hongro/M9' apple trees

Absorbances of OD450 nm by ELISA

. . (infection degree?) Fruit quality .
Sources of inoculation Froit weight Tardnoss Soluble SOIds Fruit response’
ACLSV ASGV () (ke/ © 5 mm) °Bx)
ACLSV 1.052 (++9) 0.282 (-) 2125 2.77 12.5 +
ASGV 0.140 (-) 0.545 (+) 225.0 2.87 14.5 +/—-
ACLSV+ASGV 0.674 (+) 0.352 (+) 245.0 274 14.7 -
Fruit shrinking symptom 1.575 (+++) 0.365 (+) 206.3 3.02 14.4 +
Virus-free 0.106 (-) 0214 (-) 255.0 2.84 15.2 -

244 ~+++, severe positive; +, moderate positive; —, negative.
¥ 4, small-fruits, +/—, not clear, —, normal-fruits.
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