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Fig. 1. Location of the study site (250m X 190m) in Kure City, Hiroshima Prefecture. Each square shows a
fig orchard investigated in this study (modified from Nitta et al. (2005)). *Fig orchards abandoned at

the beginning of this study.
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Fig. 2. Diagram of sampling from a fig tree planted in an orchard contaminated with Ceratocystis ficicola for
observation of internal symptom. Broken lines show sampling locations. Xylem discoloration was

determined in the grey sections.
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Fig. 3. Symptom development of ‘Houraishi’ planted in a fig orchard contaminated with Ceratocystis ficicola.
This tree was planted in orchard B (see Fig. 1). Left column : Typical symptom development of
Ceratocystis canker. Right column : Enlarged view of the trunk. The trunk was sprayed with insecticide
which turned it white.
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Fig. 4. Cumulative mortality of fig plants in orchard B contaminated with Ceratocystis ficicola. Thirteen cuttings of

‘Houraishi’ were planted in February 2005. There were no attacks by Fuwallacea interjectus during the study.
Trees 7, 8 and 9 (Table 1) were included in this figure. They died in 2008, three years after planting.
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Fig. 5. Xylem discoloration in longitudinal section of tree No. 3 in Table 1 killed by Ceratocystis canker.
I : Whole tree image prior to sampling. II : Xylem discoloration of the tree in longitudinal
sections. IIl : Enlarged view of the tree stem. Left column: transverse sections. Right column:

longitudinal sections.
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Table 1. Internal symptoms of fig trees planted in orchards contaminated with Ceratocystis ficicola in relation to their

external symptoms. #b-cde

External symptoms

Inhibition of current
shoot elongation

Leaf wilting

Number of plants No.1 No.2

No.4 No.5

Test orchard G G D

D G G B B B

Number of main branch

1st [ 2nd | 1st | 2nd 1st
and root

1st | 2nd | 1st

N
>
o
%)
a

2nd | 1st | 2nd | 1st | 2nd | 1st | 2nd

210~220

200~210

190~200

180~190

170~180

160~170

150~160

140~150

130~140

Main 120~130

110~120

f
branch 100~110

90~100

Site of 80~90

survey 70~80

60~70

50~60

40~50

30~40

20~30

10~20

0~10

30~40

Trunk above | 20~30

ground level’ 10~20

Trunk below

f
ground level

Main
£
root

Soil around the trunk near ground level [ ] [ [ ]

* @ and

b

¢ --- indicates ground level.
d

indicate detection of C. ficicola and xylem discoloration, respectively.
— and blank indicate no detection of C. ficicola and xylem discoloration and non—existence, respectively.

All cuttings of ‘Houraishi’ were planted in February, 2005. Survey of internal symptoms was carried out in

November 2008 except for No. 3, which was checked in February 2008.

¢ Trees were trained as shown in Fig. 5.
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Observation of external and internal disease symptoms
in the fig cultivar ‘Houraishi' planted in soil
contaminated with Ceratocystis ficicola.

Takeshige MoriTa, Daisaku Mise and Shota JIKUMARU

Summary

In this study, symptom development of Ceratocystis canker was recorded with fig cultivar ‘Houraishi’
planted in a field contaminated with Ceratocystis ficicola. Twenty cutting of 'Houraishi' planted in 2005 were
examined in this study.

Changes of external tree symptoms for a tree were recorded continuously from the beginning to the end
of symptom development in 2008. Inhibition of current shoot elongation was first observed on the tree at the
end of June. Discoloration on outer surface of the trunk near ground level was confirmed simultaneously.
Then the discoloration expanded gradually to the upper part of the trunk and a depression formed alongside
the discoloration. Thereafter, partial yellowing and wilting of leaves were observed at the end of July. Finally,
all leaves were wilted by the end of August and cracks at the depression of the stem expanded to the main
branches in October.

Thirteen cuttings were planted in the field and their external symptoms were studied for ten years.
External symptoms were not observed in the trees until two years after planting. Then the number of dead
trees increased three to five years after plantation. Most trees died in July or August. The time between leaf
wilt to tree death was ca. one month in most cases. Tree mortality rate was ca. 90 % 10 years after planting
without any controls.

To determine an internal symptom of this disease, xylem discoloration was surveyed by dissecting a whole
wilted tree in longitudinal sections. Trunk discoloration near ground level was heavy and expanded to bases
of the 2 main branches and roots. Trunk cross section near ground level was mostly discolored. These results
indicate that tree mortality was caused by xylem dysfunction in the trunk near ground level due to natural
infection of Ceratocystis canker via soil.

Ceratocystis ficicola was detected from wide range within the wilted trees. The fungus was also isolated
from trees in which current shoot elongation was inhibited; however, the fungus was not detected from dead

and dried trees.

Key words : Disease process, Fig cultivar ‘Houraishi’, Ceratocystis ficicola, Ceratocystis canker, External symptom,

Internal symptom



