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Fig. 1. Study site.
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Table 1. Profiles of stands invesitgated

W, WIOE)  EEm)  AEAR WA Trees No.
R (M 3
Stana MR N Age (yr) Altitude Direction BERD #HER ek
Top-dieback Healthy -

EAR1 1 Wil 76 750 w WERSE YD1-4 YH1-2
EHER2 2 w3l 36 770 w iz Fowat. i — YY1-2
ALl 31 w1 63 950 S40°E Mg icHrEARESH MD1-2 MH1
=& 1 4 W1 78 600 N60°W BT L - EARSE — MH2-3
=2 4 78 650 N20°W =AM ID H

2 HEK
Table 2. Sample trees

BB WEEE M B EEEE RS ke

AL  HEORRE

No Damage Age DBH H Hd Hb Date of
) () (cm) (m) (m) (m) harvesting
YD1 Wit 76 37.0 26.6 25.8 18.2 9/7
YD2 Mgt 76 315 21.2 20.3 5.2 10/20
YD3 iRt 76 40.0 259 24.2 15.0 10/21
YD4 gk 76 32.0 25.8 23.5 18.0 10/27
YH1 ﬂ £ 76 36.0 23.1 — 8.7 10/21
YH2 7 2 76 36.0 26.7 — 134 10/27
YY1 7 2 36 21.0 18.9 — 10.0 10/28
YY2 2 2 36 125 19.5 — 6.0 10/28
MD1 Wk 78 35.5 22.0 20.0 6.2 11/1
MD2 Humkt 78 32.0 23.6 224 105 11/2
MHI1 i 4z 78 440 25.5 — 4.8 11/1
MH2 & £ 78 32.0 25.7 — 85 11/10
MH3 @ £ 78 30.0 240 — 5.5 11/10
ID HiRtsh 63 39.0 25.0 23.0 11.2 9/8
IH B 2 63 35.0 29.4 — 10.4 9/8

H: tree height; Hd: height at the base of top-dieback; Hb: height at the lowest branching.
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trees.
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Fig. 3. Electrical resistance in the wood (YH1 1.2 m above ground).
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L\ S

e\ A

AR\ S

Bl 2 F A THR O stE ERR

m.e. M
160

X

1401
1204
1004
801
60

40 %
i ni

m.e. (2)

160
140
1204
100

60+

f%%% %% %

LTI

7
80 :/
?
7
MD

m.e. (3)

40 on

30

N\

20

AN

10

SN
F SN
=
NN
AN
AN
MRRRRIN

83



84 SOARRIK - R - REAREL: - (EBRERE - #2)11%75 - Khifot

m.e.

40 &
Ca
% %
307 - 7 2
Z 2

1 TSRV
NN N\
X NN

m.e. 5
120 ©)

1101 7 Me
1001

©
=]
N

P2 T SNGEEN
[
o

OO,

S L L LN N L TR S TN SO N N

YH 1 YH 2 MH ‘H R=ER
f#t B K

me ©

Pt t T SNESIEN

X-6 (1), (2) ¥, L4, hilIBoRlic s K OERIRE
(3), (4) IM, OH, LLIBDBIIC Az Ca DERINE
) (5), (6) T#t, Lo#f, dLLERDBIc A7 Mg DEREIREE
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Table 4. Detection of fungi from the wood samples

HEHEEUNLE e BB Mt (%) R
Portion N Ni Fi Nsp
Top-dieback trees
Dead tissue Sapwood 21 43 205 6
Heartwood 7 8 114 3
Sum 28 51 182 7
Living tissue Sapwood 155 44 28 22
Heartwood 184 62 34 15
Decayed wood 11 10 91 5
Sum 350 116 33 22
Sum 378 167 44 28
Healthy old trees
Sapwood 198 97 49 25
Heartwood 204 116 57 23
Decayed wood 6 6 100 2
Sum 408 19 54 32
Healthy young trees
Sapwood 42 12 29 8
Heartwood 39 7 18 1
Sum 81 19 23 8

1 M D S R OBEBEGRE S W IBE& I IR HERIE 100% %21 3.
N: number of samples; Ni: numbers of samples from which fungi were isolated; Fi: frequency of
fungal isolation (%); Nsp: number of species isolated.
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HRAAM P OBMEYHEODEERIT OV T, REEB XORHERER4 T, RIBEWKED
BEEAFE 5 IR L, BHERIE, HEBRESAS XU AORSMBI T, HIcERIER
B SN - 1o hs, BRI ARORFEERH» & OEOKRHEIE 100% 28Z 7, 1, LHMEREL
MBI I3 LWVBVLIREED Shilh - 1o, BEAOHED S OEEORHBIIR &S - 72,

Mih oS hiBic>WTA 3L, BERroRBShABEROEL DR, HTH,
(Candida sp.), & U Phomasp. T, AMIPIE L s o0ichs, WTFh dELEH S 3RS
N okl EnD, ZIRMICES LB TH 2 [HEHAST V.

—7, H# - ERAERb TR S BRI, FcERE, BIEHEE LTSN 5 Phoma
sp. & Macrophoma sp. D 2T - 12, ERADHICED SN 7B E LTI, Bk « lathtED
Phomopsis sp., Cryptosporiopsis sp., IERHMED Pestalotia sp., 8 & LT Fusarium sp., Cla-
dosporium sp., Phialophora sp. 13 E53% S h, HEAROMIBIL, HEARKCENTHREVENIEE
Thote LEM-T, ZAFEBANOMENHEIRZ, BESINET 2ico0T, KR BLbi
BEREL->TWL SO LRI N Z, ThoORLETITEBET 2RECHET» SRIBS W icH
B, RIRHTEHRICBES L TW 300 E ) hESERRF T NERETH %,

d) EOKSERKE
RO R FEBHESICGEMND B EHAlEI TS, KA P LRARDWLWTRITEMZ 5
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Table 6. Water relation parameters of
leaves

ﬁta* gﬂ }Ej H ¢’w(tlp) ¢(sat) RWC
No. Portion Date (MPa) (MPa) (tlp)
YD1 B 907 —201 —-136 0.737
M 9.07 —205 —1.31 0.700
T 907 —2.10 —124 0696
YD2 B 1020 —267 —154 0.660
M 1020 -—2.38 —149 0.720
T 1020 —260 —151 0.700
YD3 B 1021 -215 —1.38 0.710
M 1021 -264 —153 0.650
T 1021 —295 —169 0618
YD4 B 10.27
M 1027 —-269 —159 0.768
T 1027
ID B 9.08
M 908 —239 —1.66 0.790
T 908 —255 —1.64 0.700
MD1 B 11.01 —-225 —161 0.790
M 1101 -205 —151 0.780
T 11.01 —210 —1.44 0810
MD2 B 11.02 —225 —175 0.785
M 11.02 -219 —152 0.760
T 11.02 —210 —153 0814
YH1 B 1021 —220 —150 0.740
M 1021 —242 —147 0.690
T 1021 —255 —1.86 0.784
YH2 B 1027 —219 —150 0.830
M 1027 -250 —199 0861
T 1027 —272 —159 0.785
IH B 908 —195 —1.30 0.760
M 908 —202 —1.30 0.760
T 908 —218 —1.46 0.740
MH1 B 1101 -—-258 —1.48 0.760
M 1101 -248 —128 0672
T 11.01 -211 —-1.33 0.780
MH2 B 11.10 —-221 —152 0.727
M 1110 -241 —140 0.690
T 11.10 —254 —196 0.785
MHS3 B 11.10 —194 -1.26 0.700
M 11.10 —231 —1.63 0.700
T 11.10 —206 —144 0.760

F6 HOX

Table 6. continued

#HEAK WL BB dwap  Pea
No. Portion Date (MPa) (MPa)

RWCy,

YY1 B 1028 —193 —1.33 0.780
M 1028 —249 —1.71 0.820
T 1028 —2.46 —1.58 0.800
YY2 B 10.28
M 1028 —273 —1.74 0.745
T 10.28

B: KI5 T &R base of the crown, M: #E i
middle portion of the crown, T: &g I
top of the crown.

Guiip): BREFEDOKRF » ¥ + ) Water poten-
tial at turgor loss point, ¢yey: BRI DIZE
+ 5 v ¥ + )V Osmotic potential at saturation
point, RWCy,,: ZEHmOMXIE7KE Relative
water content at turgor loss point.
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-Table 7. Averaged water relation parameters of leaves at three height classes in the older trees
investigated
HER e
;A Top-dieback trees Healthy old trees
Portion
‘/’w(tlp) ¢s(sat) ¢'w(tlp) ‘/)s(sat)

BE T —2.2710.22 -1.53+0.15 —2.18%0.21 -1.43+0.10
Base

&R —2.341+0.24 —1.52%+0.10 —2361*0.16 —151+0.24
Middle

ek B3R —240+0.33 —~151%+0.15 —2.3610.25 —1.61+0.23
Top
&) & il 4 EEREE
Left: average; right: standard deviation.
m
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Fig. 6. Stem analysis in YH2, YY2, YD1, and YD2.
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Fig. 7. Annual rings at the border between the living tissue and the dead tissue (YD1).
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Summary

In recent years, actual conditions of the decline of mature Cryptomeria japonica (Sugi) in
the Kanto plains have been often described. The cause of decline is not clear yet. Since top
dieback of Sugi was obserbed in the 1980’s in the Chichibu Mountains of the Kanto district,
the phenomena were examined with reference to the decline of Sugi.

Detailed drawings of the top-dieback of Sugi were made and discoloration and decay of
the wood was investigated. The electrical resistance of the heartwood decreased sharply
below 180-200 kQ, which is the critical reading for discoloration and decay, both of
sound-looking and top-dieback Sugi. This phenomenon seems to be unique. However, any
relations to cation consentrations such as K, Ca, and Mg were not found.

As for microflora in the wood of Sugi, several fungi and bacteria were isolated both
from sound-looking and dieback Sugi. In mature Sugi, many kinds of fungi were isolated,
however, some negative correlation was found in relation to electrical resistance in the
living wood.

For monitoring the water status of living Sugi, pressure-volume analysis was used.
There were no differences in the water status between sound-looking and top-dieback Sugi.

From the results of stem analysis and actual observation of top dieback, decreasing leaf
mass seems to have occurred 4 or 5 years before. At the same time, diameter growth
declined. Thereafter, the death of the tree top appeared. Therefore, decline of growth seems
to have been caused by the decrease of leaf mass due to defoliation.

At present, the cause of the defoliation is not clear. However, possible reasons for the
decline of diameter growth of Sugi were discussed with reference to environmental stresses
in the Chichibu Mountains.

Key words: Top-diefack of Sugi, Environmental stresses, Winter damages



