231

70 DAMARITBITAIEEF v — 20K ZBOMHEE
W EHA - BHE % - Em B

Difference in the Development of Incubated Tyloses within
the Sapwood of Castanea crenata SIEB. et ZUCC.

Naoaki SHiBATA, Hiroshi HARADA and Hiroshi SAIKI
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Table 1. Experimental wood specimen and incubation temperature for the
development of tyloses.

Total

Sampl Average Observed Wldth of  Annual ring Incubation
ampie ?&nual diameter® er apwood® number® in  Cutting date temperature
oo fing VT pesiton V. sapwood e
A 18 8.4 I 6.6 1-3 Dec. 1,1978 20
1 5.5 1-4
B 16 10.5 I 1.0 1-3 Jun. 8,1979 20
il 14.0 1,2, 3%
:n: . -
C 21 7.6 i 5 5 1-6 Aug. 23,1979 26
v 5.8 1-7
I 10.8 1,2% .
D 6 5.8 I 9.7 12 Oct. 12,1979 20
I 12.8 1-8
E 33 9.9 I 106 1-9, 10% Mar. 14, 1980 20

»>  The specimens except from the sample tree D were taken from the trunks of breast height.
The specimen in the sample tree D was taken in the crown above ca. 5m from the ground.

®»  The sapwood-heartwood boundary was decided from color with the naked eye,

2 Annual ring number of tylosis free from cambium.

*  Developing natural tyloses were observed in the earlywood vessels near the annual ring
boundary.
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Table 2. Development of incubated tyloses in sample tree A.

Observed . . Distance from
position- Incubation time (day) cambium (mm)
anmual ring 11 16 2.1 2.8 3.9 51 6.2 [R.elative}
number distance
I-1 — oAl oy 1/4  1/2(—block) block block 1.5 (0.23)
I-2 —_ —_ S&fgl bud—1/6  1/3(—1/2)  block block 3.1 (0.47)
I1-3 — — — bud 1/4(~1/3) 1/2  block 5.4 (0.82)

Same elongation stages of incubated tyloses are used in Tables 2 to 6. The observation was made

on the first formed earlywood vessels adjacent to the annual ring boundary,

—: No tylosis buds can be found with a stereoscopic microscope (magnification 20X).

small bud: Small tylosis buds can be just found with the microscope,
bud : Tylosis buds can be found easily with the microscope.

1/6, 1/4, 1/8, 1/2: Most tyloses elongate to the length of one sixth, a quarter, one third, and a

half of tangential vessel diameter (about 200-250 um).
block : Most tyloses elongate or have elongated to block the vessel lumina.

Parenthesized elongation stages are those of incubated tyloses observed in only a small number

of vessels.
t Some incubated

tyloses seem to stop developing.

* Developing natural tyloses are observed in the earlywood vessels near the annual ring boundary.

Table 8. Development of incubated tyloses in sample iree B.

Observed . .
ggg%;oln~ Incubation time (day) ?é%%ﬁlffn i&gﬁ)
; elative
g 0.9 2.0 2.9 3.9 4.9 5.9 7.2 (Gopuive ]
I-1 — (1/4-)1/3 block block block block block 0.8 (0.15)
12— Smlloyue3 g block block block 2.2 (0.40)
I-3 - - bud 1/3 1/2 1/2—block block 3.6 [0.65)
T4 — = Sg‘f(‘fl bud—1/3  bud—1/2'  1/3—1/2t 1/3—block! 5.0 (0.91)
I-1 — 1/4-1/3  Dblock block block block block 2.0 (0.18)
-2 - — /6 1/3(=1/2) 1/2(—block) block block 5.8 (0.53)
-3 — — Sl pua-1/8 1/4-)1/3(=1/2) 1/2-block (1/2—)block! 9.2 (0.84)
m-1 — 1/4-1/3  block block block block block 2.8 (0.20)
m-2 (sﬁi}l) bud(—1/6) 1/3—1/2  1/2(~block) block block 8.2 (0.59]
n-3 - mal  pud-1/3 1/3-1/2 block  1/3—block! 13.4 (0.96)
Table 4. Development of incubated tyloses in sample tree C.
Observed N Distance from
position- Incubation time (day) cambium (mm)
annual ring ¢, 9 1.8 2.3 2.9 3.9 5.2 [Relaﬁve]
number distance
I-1 bud 1/2(~block)  block block block block 1.0 (0.183
1-2 - (1/4-)1/3 1/2 block block block 2.3 (0.413
I-3 — 1/6(—~1/4) 1/3 1/2 block block 3.3 (0.59)
I-4 —_— bud(~1/6y 1/4~1/3 1/3-1/2 1/2 (1/2—)block 4.8 [0.86)

(continued)
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-1 SMAll_bug 1/2(-block)  block block block block 0.7 [0.13)
-2 — (1/4—31/3 1/2—Dblock block block block 1.6 (0.31)
-3 — 1/6-3)1/4 1/3(—1/2) 1/2 block block 2.4 (0. 46)
-4 — 1/6 (1/4->1/3  1/3-1/2 1/2(—Dblock) block 3.3 (0.63]
-5 - bud—1/6 1/4—1/3  1/3(~1/2) (1/3-)1/2 1/3—Dblock! 4.3 (0.83)
-1 bud 1/2—block block block block block 0.7 (0.13)
m-2 smal 1/3(~1/2) 1/2-block  block block block 1.4 (0.27)
-3 - 1/4(—~1/3y  1/3-1/2 1/2-Dblock block block 2.1 (0. 40)
-4 — 1/6—1/4 1/3 (1/3-)1/2 (1/2—)block  block 3.0 [0.58)
m-5 — bud-1/6  (1/4-)1/3 1/3-1/2  (1/3-)1/2 (1/2—)block 3.8 {0.73]
-6 - bud-1/6 1/4-1/3  1/3(—1/2) 1/3-1/2 1/3—block' 4.4 (0.85)
v-1 bud block block block block block 0.6 (0.103
-2 small  (1/3-)1/2  block  block bock  block 1.2 (0.21)
w-3 — 1/3 1/2—block block block block 1.9 (0.33)
-4 — 1/4(~1/3) 1/3-1/2 1/2-Dblock block block 2.7 (0.477
V-5 - 1/6—1/4  1/3(—~1/2) (1/3-)1/2 (1/2—)block  block 3.4 (0.59)
V-6 — 1/6 (1/4-)1/3  1/3-1/2 1/2 block 4.1 [0.71]
w-7 — (bud-)1/6 (1/4-)1/3 1/3(~1/2y 1/3-1/2 1/3--Dblock’ 5.0 [0.86)
Table 5. Development of incubated tyloses in sample tree D.
Observed I L Distance from
position- ncubation time (day) cambium (mm)
annual ring 0.9 1.9 2.8 4,0 4.7 5.8 [Relative}
number distance
1-1 — 1/3 1/2—block  block block block 6.0 (0.56)
1-2% - - bud—1/6  1/3-1/2  1/2--block (1/2—)block 10.8 (100}
-1 e 1/3 1/2—block block block block 4.8 [0.49)
-2 —— e bud-1/6 1/3-1/2  1/2-Dblock (1/2—)block 8.9 [0.92)
Table 6. Development of incubated tyloses in sample tree E.
Observed s Distance from
position- Incubation time (day) cambium (mm)
annual ring 91 3.1 4.4 6.0 10.1 [Relative]
number distance
I-1 bud 1/3 block block block 0.5 (0.04)
1-2 bud 1/4 block block block 1.1 (0.09)
T-3 small 1/6 (1/2—)block block block 1.8 (0.14)
T -4 small - pud(-1/6) 1/2 block block 2.4 (0.19)
I1-5 — bud(~1/6) 1/3-1/2 block block 3.0 (0.233
1-6 - bud 1/3 1/2(—block) block 4.0 (0.31)
-7 - smal 1/6—1/3 1/3-)1/2' block 7.1 (0. 55)
. - small _ (1/4-)1/3 1/3-)1/2
L8 bud bud—1/4 (—1/2)" (~Dlock)? 11.7 £0.91]

(continued)
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Observed , . Distance from
positi%n—. Incubation time (day) camllgl;mt} (mm)
annual rin, ejative
number g 2.1 8.1 4.4 6.0 10.1 [distance]
-1 bud  1/3(=1/2) block block block 0.3 (0.03)
-2 bud 1/4(—~1/3) block block block 0.7 {0.07)
I-3 small 1/6 1/2—block block block 1.2 (0.11)
-4 (ﬁ?ﬁl) bud (—1/6) 1/2 block block 1.5 (0.14]
I-5 (Sé?fgl) bud (—1/6) (1/3-)1/2 block block 1.9 [0.18)
-6 —_ bud 1/73(-1/2) block block 2.4 10.23)
n-7 — bud 1/6—1/3 Yol block 4.1 (0.39)
-8 — bud 1/6-1/4 1/3-)1/2t (1/2—)block! 6.4 (0.60)
-9 - smal  udoy1s-1/4 YADLS 12-blockt 8.4 (0.79)
I-10* - smal (bud-)1/6(=1/4)  bud' o ent R X B (R

Fig. 3. Radial view of an earlywood vessel in Fig. 4. Radial view of two earlywood vessels in

II-3 in the sample tree B, showing W-3 in the sample tree B, showing
small tylosis buds incubated for 2.9 small tylosis buds incubated for 2.9 days
days. and some developing natural tyleses in

the left vessel. The right vessel is
blocked by the natural tyloses.
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Fig. 5. Radial view of an earlywood vessel in I[-1 in the sample tree B, showing
enlarging tyloses incubated for 1.6 days. Comparing with the incubated
tyloses in PFigs. 3 and 4, abundant incubated tyloses are formed simul-
taneously with each other mainly from the ray parenchyma cells.

OFEER, 2nZhoERN TR, WiIcko 3 A8ED Shi.

(1) MEcB Y 28EF o0~ 20RBREGE, R SOHBPMICBS N THBIEFMKT
BB (2) BfF o~ 200, SOMEEEIEOTSLUMNEIZERN. (8) MHEA
T A F o — 2D IRR GBS, ERPTREBLEE L EBDNEIIDERL &,
EOWBEMLIEBOTHIEERMTH 2. kB o, DI, Eo I w@dRahoXAs
0= AMMFEETEH, FOLIEHEBEIICBEOTEEEF o — 2058 Lo BRI &
AERBTH B (Figs. 3, Do

PlEo &S, s n—20REIRIM —OHMBITRICBOT, LEARRF o -2 LK
PThHArH &, RABAL &R MhoT,

E i, WP BN OEMIMRENE N BEMTAIC BT ER (1)~(8) BR® S
Nicc &k, WHRBIBEERF o— A DREHE R EHR, D2 & bBKRED S Dt
WHEHEPER RIS L - THESN I SO TR EMhh - 2,

ZCT, B (1) & (8) Sr#HEL, #ERA LM RS LT UTERE» O & EiR
RETOMMIERARD 7 (Tables 3~6), #LT, #NFNOMEERICBNTEEREBHEC &
I, COMMEEORNET N TOLBETIC BT 2HRF o0~ ADFKABWE L2 LB LI, £
O—#EME & LT Figs. 6, 7 1KRT e COXD RILKOKRE, HAHNOTNTOLEEE
KB BERT o — A ORERIE R, COMMIERO RN EERICBEE LT, - T, @4
P & B o — X DFEREAGE K AMINIR, COMMEBIIEET b0 EEL N L. K
FF o — 2 ORI LB, —RICUMASTRE L, AHWEETRAE R 27,

158, HEF v — 2 ORAERCC IO RN LMIED D WBIEN T F 0 — A BIKEIERT
EEZBEHE, RARFu—2R3F 0 —ABEENPENOMUTERINLC EICRE, 2O
BB LT, 2BEICRHEBRETH S,

Bk, 20°C TSR UK A B, D, BXU E wonT, SEARMicEY 5 838 7
0= A DOFGEOHER KT 5 &, WERTRILMTHERLUABEA A & B itBnT Jdhs
B oize T, 255 OEAY LRSI, ZRNoMENEESRILBIORECS T &




238

2.8

fod
N
T

distance
o
™~

.g 06t 8.2
i
w -
o
08¢
134
1o

Fig. 6. Diagrammatic representation to show the relationship between the relative
distance and the development of incubated tyloses in sample tree B after
2.9 days of incubation. The figures shown on the right side of each
observed position indicate the distances from cambium to each annual
ring boundary (mm). Broken line in vessel: Natural tylosis. Dotted area:
Heartwood.
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Fig. 7. Diagrammatic representation to show the relationship between the relative
distance and the development of incubated tyloses in sample tree C after
1.8 days of incubation. The figures shown on the right side of each
observed position indicate the distances from cambium to each annual
ring boundary (mm). Broken line in vessel: Natural tylosis. Dotted area:
Heartwood.
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Résumé

The development of incubated tyloses in earlywood vessels were examined within all the
sapwood of Custanea crenate SIEB. et Zucc. Particularly, the elongating stages of incubated
tyloses in every annual ring of the sample wood were compared with each other.

Each sample tree was felled in various seasons, and the trunk was cut immediately
into 3 cm-thick discs (Table 1, Fig. 1). Large discs were further cut into cubic blocks
containing the bark, sapwood, and outer heartwood (Fig. 2a). The incubation discs or
blocks were placed in the growth chambers® which were sealed up in polyethylene bags
containing a small amount of water at the bottoms. The growth chambers were kept in
the laboratory maintained at 20°C or 26°C. The incubation discs or blocks themselves
were also moistened at intervals of 2 or 3 days. After a certain incubation time (Tables
2 to 6), one disc or block was taken out from the growth chamber and cut to obtain the
observation plane (Fig. 2a). The development of incubated tyloses in the area shown in
Fig. 2b was observed with a stereoscopic microscope. Incubated tyloses in sample trees
A and B were also observed with SEM and TEM by the ordinary method.

The following (1) to (4) were found in each sample tree (Tables 3to 6). (1) Incubated
tyloses developed similarly in the oulermost annual ring. (2) Incubated tyloses within
sapwood tended to develop more slowly in the inner part than in the outer part. (3)
Incubated tyloses developed most slowly in the transition zone in which natural tyloses
were developing® (Figs. 3 and 4). (4) Incubated tyloses were fewer and did not develop
simultaneously in the inner sapwood (Figs. 3 to 5).

Judging from Tables 3 to 6 and (1) to (3) described above, the development of in-
cubated tyloses appears to be dependent on neither the distance nor the number of annual
ring from cambium, but significantly on the relative distance (value relative to the width
of sapwood) (Figs. 6 and 7). The tendency to develop more slowly with the increase of
relative distance is more remarkable in the outer sapwood.

Comparing the development of incubated tyloses in sample trees A, B, D, and E in-
cubated at 20°C, incubated tyloses in the outermost annual rings developed more slowly in
dormant season (in sample trees A and E) as well as those in Quercus serrata THUNB®.
The development of incubated tyloses in the inner sapwood seems to be less dependent on
the seasons. The activity of ray parenchyma cell in the inner sapwood may be low and
less variable in all the sample trees examined.





