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Kazuo Sumiva*, Yousaku Hasecawa* and Tadashi Yamapa*: Formation of
SUGI trees (Cryptomeria japonica D. Don) under a constant deflection and
their infrared spectra.

L & (C

BAROKHIEERTH 5 AMIC—ED O TH A L5258, COOTHERDOCET B I TIERHE
LL P T 2 VbW BEIENB G 2Rt bR I <HMbRTWwd, COLIROTH%
BRI, ThbbAMBEEOHEEECY 2 25681, T TR EI L 5%
EMR L0 OTFIRIBIC 3 5 L AR v A%E T HMEIBE S FIRRCT b i, LR
a5 L O KM OB A L S5 2 algEEn4d U %,

—J7, SR L 0 0 JIFRRE E T RTE S L TR L AT EICE, SFESTo E&HEN, A
EE oL RGO ERECAE T 2770350, Tofcovw TRUWEFMORPIC X 23
EY wth, % OB, EFLIPTESR BEI R TV 5, TD 2, 3OEERKROED T
H5o

(1) SRR B 7 7 T MIBE B, BEMOERN R -E O Lins S @R
EHEMICEXTEL, S, @ik helical check #F L, »2o7 4 7 Y Anhaicst L 457 Ofid
AL, Sy Bk, 5lE7 7tk S BARAEEMcE~T#E<, SG @rfEL, My
BEw slip line 33RBH BN AP & TH 5

Q) (LS Efi7 7 Clienm—A, HF27 v/ ha<yFyRnEEHIobm,
TV, HIIRERUBENL, LY Z=vik S, BoSRC BECSE ML T 5Y
Gl 7 7 Tl m—A, #3272/ BNIEEMIODEL, V7 =y, 27 pbny ik
Th D,

XHIC, BT DS 7 TR A MR, LR E8 0 DREEFRYICBR T 2 8) & 3l
b, SG BB W XA G2 HWic v SG BoEiEnng s o &%, M
775D S, B B helical cavity sitwlm — AOARFEAREBC X >TH LD &7,
%ﬁboo%éEmdwms@7%MK$MT@M@%KSG@ﬁ%iﬂé@ﬁ&b?mWﬁ
IO IR EDOWHL UL A L WD & 5 &8 A ENRPHL M E D TR,

DX ICHE X 0D IFERIREICT L L TR S BB, EFEH U TRELR DTy

DML T, DFENER OB W TIBE OB LA 5 L1k & TRIRHE
Vo

* K4 Erq (Division of Wood Physics)



A BRI - L - —EEATERT BAFOBRERAA2 b

SO XD AL WarDROP B A% Eucalyptus Wb L TiT7e 2ok Li3IgRBED K &
b, 3~5FLEDAFYRC—EDEA XY 2, COBELZXRET HCET 2 HORRNEL
ZREL, B rhedind 20 TREEOE L HfA7 bric X DBIEL, HTO
AblaBicoTto cicBET 5,

fods, ARERCERMRERR SRR X O mE LXK 1, m*mﬁﬁ@ﬁm&
FRIE TR Wi, CoiciA TREMEE oA, WEEERKs L OO LURERET O

fﬂg% ‘—7 ;;L:Ougi %i 5,
£ B FH &%

D BIFICETZHOREBMHE(L

PR & U T E R EEET I A Y L OHRETHIEREB O ILMRICEE T % 3 ~5 40 A F
(Cryptomeria japonica D. Dox) OhAR% 12,

A, Fig. lIcmR+ L5, BnKkFiehsicrETUuRkoE Fchz, ohic—
FILREFFL 2, Fig. 1 oKHIO L CARENHTAR L, EHXSAxnscE T s Tebo
T, PEHERET A CET LN E L TR Ao,

(1 After bending (2) After y=otropic recovery
Upper support (C)\\
"
N \
Tree

v\

Lower Measuring position (b
support of force
Earth Earth

Fig. 1 Diagrammatic representation of the experiment for a constant deflection. (a), (b)
and (c) indicate the portion of the maximum curvature between thz upper and lower
supports, the upper support and the portion of maximum curvature of the geotropic reco-
very of the stem, respectively, at which specimens for infrared spectrum are obtained.
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Fig. 2 The process of relative force required to keep the stems horizontally and relative
increase of stem diameter at upper support shown in Fig. 1 (from the season of early
wood formation, May 10, 1968).

:up to May 30, 1968 (relaxed)

:up to Jun. 5, 1968 (recovered to the initial value)

: up to Dec. 20, 1968

: in the defoliating process under a constant deflection
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Fig. 3 The process of relative force required to keep the stems horizontally and relative
increase of stem diameter at upper support shown in Fig. 1 (from the end of late wood
formation, Aug. 21, 1968).

(D : up to Jan. 8, 1969 (relaxed)
© : up to Jan. 8, 1969 (slightly recovered)
© : in the intermittent bending
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Photo. 1. The cross figures of the stem which gave the values marked as —(D- on the graph in
Fig. 2. (a). (b) and (¢) show the same signs in the right illustration of Fig. 1, respectively.
The arrows indicate the lower side of the bent stem.

(a) (b) ©
Photo. 2. The cross figures of the stem which gave the values marked as -&- on the graph in
(a), (b). (¢) and the arrows indicate the same signs as in photo. 1, respectively.
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Photo. 3. The cross figures of the stem which gave the values marked as —(O- on the graph in
Fig. 2. (a). (M), (¢) and the arrows indicate the same signs as in photo. 1, respectively.
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.Photo. 4. The cross figure of (@) ‘ (b)

the stem at the maximum Photo. 5. The cross figures of the stem which gave the
curvature which gave the values marked as -(D- on the graph in Fig. 3. (a),
values marked as —-©- on the (b) and the arrows indicate the same as in Photo.
graph in Fig. 2. The arrow {, respectively. As the geotropic recovery didn’t take
indicates the same as in Photo, place, the part corresponding to the mark (¢) was

1. absent.

(a) (b) ©
Photo. 6. The cross figures of the stem which gave the values marked as -O- on the graph in
Fig. 3. (a), (b), (¢) and the arrows indicate the same as in Photo. 1, respectively.
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Fig. 4 An example of infrared spectra of the stem grown under a constant deflection.
They were obtained from the continuous tangential sections of the stem shown in Photo.
1-a. The first term in A/B on the spectrum line indicates the radial growth in 1968 and
the second term indicates the section depth from cambium to the pith in s, respectively.
The infrared spectra of reaction wood (L; and L3) are shown comparing with those of
upper side (U, and U,). The sample of L, was taken from the lower side of the stem
without containing an appearant reaction wood.
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Summary

The present note gives a physical information on process of wood formation in
special relation with rheology.

About 30 growing stems of young SUGI trees (Cryptomeria japonica D. Don) were
bent and kept into horizontal position from the season of early wood formation (May,
1968) and from the end of late wood formation (August, 1968). And the load required
to keep the stems horizontally was measured with spring balances. (Fig. 1).

To know the changes of molecular structure of the cell wall of xylem at each
loading process, the infrared spectra in the range of 4000~650 cm-! were obtained.
For this purpose, thin longitudinal tangential sections (15~20z) were sliced continuously
from the bark to the pith with a microtome.

The results obtained were as follows :

(1) The force required to keep the stem horizontally reiaxed at the initial stage.

In the second stage, the recovery of the force took place and increased upto October,
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1968. And, in the third stage, the force kept constant value or decreased slightly upto
January, 1969.

(2) In the stems bent from spring, the force recovery took place after about 400
hrs. and the force exceeded the initial value far over. In the stems bent from summer,
however, the force recovery took place after about 600 hrs. and the force increased
slightly (Figs. 2, 3).

(3) The reaction wood was formed always at the lower side of the stems even at
the portion of maximum curvature of geotropic recovery (Photos. 1~6).

(4) It may be believed that infrared spectra of the reaction wood formed in bent
stems showed more vague separation between two absorption bands at 1060 and 1030
cm~!', especially in the section obtained from the portion of maximum curvature by

bending, than normal xylem (Fig. 4).
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