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Anatomical Assessment of Age of Infection with Resinous
Stem Canker in Hinoki Cypress (Chamaecyparis obtusa)
and the Factors Promoting Resinosis*!

Keiko KUrODA*2

Highly frequent traumatic resin canal formation in the phloem is characteristic of resinous stem
canker disease. A fungus, Cistella japonica, was reported as a candidate for causal agent, and some
environmental factors may affect extensive and long-term resinosis in tree trunks. At several
plantations in Maizuru and Kanazawa in Japan, resin canal formation and resin production appear
to be active under conditions that promote tree growth. In the plantations where this disease was
frequently observed, even trees without resinosis contained traumatic resin canals. Such trees are
not healthy, but ’diseased trees without visible symptoms’. Extensive resinosis is often discovered at
mature plantations about 20 years old. However, the onset of this disease was estimated to occur
at the very young age of about 5 to 8 years, based on the fact that wound resin canals are not formed
in the phloem more than three years old. Disease-promoting factors should therefore be surveyed
tracing back to the earlier period. The distribution of resin canals throughout a trunk circumference
suggests that the stimuli that induce epithelial cell differentiation affect the entire trunk. Some
physiological aspects of trees may relate to the sensitivity to resin canal formation. Partial necrosis
of cambium was observed in the specimens with resinosis, except for the youngest of age 11, and was
associated with resin pockets. Well-grown trees have a tendency to promote resinosis and cambium
Necrosis.

Keywords :  traumatic resin canal, phloem, resinosis, symptom development, physiological factors.
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Table 1. Fundamental data on investigated Chamaeeyparis obtusa trees and their assumed age of infection with

resinous stem canker.

e e Tp e W Geuame o
Maizuru 17 Yes 16.6 10+ ? Before 8-97?

14 Yes 11.8 8 7-8
Kanazawa 16 1-1 Yes 18.0x15.5 10 7-8

16 1-2 No 17.5X14.0 9 =0

11 2=1 Yes 14.0 T 5-6

11 258 No 10.0 7 5-6

*Age of phloem annual ring with oldest resin canals. See Figs. 3 and 4.
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Table 2. How to estimate the age of oldest resin canals in C. obiusa.
Period of Annual ring number in the phloem*
injuries 1 2 3 4 5 6 7 8 9 10

6 years before :
Spring to summer
**6 years before:
Summer to winter of next year
**5 years before :
Spring to summer
5 years before :
Summer to winter

+ o+
+ o+
+ o+

-+ : Abundant and wide distribution of resin canals.
*  Phloem annual rings counted from current year.

** Injuries in these periods can induce resin canals on seventh annual ring and inward.
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Fig.1. Cross sections
of Chamaecyparis
obtusa trunks infected
with resinous stem can-
ker and indicating
resinosis.

(8) (B) 17- and 14-year-
old trees from Maizuru,
Kyoto Pref. and € D
16- and 11-year-old
trees from Kanazawa,
Ishikawa Pref.,
respectively. N: cam-
bium necrosis. Bar: 2
cm.
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Fig. 2.

C. obtusa plantations affected seriously with resinous stem canker.

(A) Maizuru, 32 years old. (B) Kanazawa, 16 yvears old.
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Microscopic view of traumatic resin canals formed in C. obtusa phloem infected
with resinous stem canker in Kanazawa.

(A) 16-year-old tree with resinosis (No. 1-1), (B} without resinosis (No. 1-2), and ©)
11-year-old tree with resinosis (No.2-1). Cross-sections without staining.

Cam: cambium, RC: traumatic resin canal, WP: wound periderm, RP: resin
pocket, F: thick phloem fiber. Annual ring numbers are indicated on the right side
of photos. Current annual ring; 0.
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Site & Tree No. &

Sampled| Annual ring number in the phloem

Age symptoms area®
Yuwaku 1-1 Br
16-year-old |Resinosis |Br
Norm

ol 1) 2| 3| 4] 5 6] 7| 8] 9(10/11|12({13|14[15|16

Yuwaku 1-2 Br

16-year-old |No symptom|Br

Br

wx il

Norm [ ]

Shimotani |2-1 Br
1l-year-old |Resinosis |Br

Distribution of traumatic resin canals

artial or scattering
[1]] only abnormal cells

Shimotani |2-2 Br
11-year-old |No symptom|Br

* Abb.

Br: adjecent to a branch

RP: adjecent to a resin pocket

RX: resin stains in xylem

WX: wound tissure in xylem

Norm: normal; only resin canals

RX

Norm [

Fig. 4.
- resinosis at Kanazawa.
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