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Table 1  Species, range of diameter (D) and age (A), and number (N) of sample sections
measured
Stem Branch
Species min. max. min. max.
Dcm(Ayr)~Dem(Ayr) N Dem(Ayr)~Dem(Ayr) N
1.  Betula schmidtii A ALV A 10.1(=)~19.0(=) 6  4.8(—)~7.4(=) 2
2. Betula grossa XA 4.1011)~14.8(30) 7  3.6(18)~4.4(26) 2
3.  Alnus firma X7y 11.2(25) ~18.1(55) 6 3.6(14)~7.3(19) 4
4. Carpinus laxiflora ThT 5.2(15)~12.7(38) 6  2.9( 9 ~3.8(20) 2
5-1. Canpinus tschonoskii 4 X571 6.8¢( )~17 8(26) 7 3.4(5~4.4(7) 3
-2. A7 =2 7.4(14)~21.133) 6 5.1(12)~6.5(20) 4
6-1. Fagus crenata 7Tr-1 8. 6(15) ~19.8(33) 5  3.1(10)~5.4(18) 4
-2. 7TFr—2 8.2(—)~18.2(—) 7
7-1. Fagus japonica 427F—-1 7.8 ( 6)~20.7(33) 12
-2. AXT+—2 8.0(25)~21 .2(68) 6 3.5(—)~6. 2( ) 4
8.  Castanea crenata 7Y 9.9(20)~19.3(31) 6  3.5(10)~7.0(16) 4
9.  Quercus crispula R 7\"}‘7‘ 8.2(18)~19.8(33) 5 3. 6(10) .5(15) 4
10-1. Magnolia obovata FA /X1 6.0(14) ~18.6(34) 7 3.0(13) ~3.8(16) 2
-2. RA/x—2 8.1(18) ~17.4(31) 5 4. 3(16) 1
11. Prunus jamasakura oy 4,1(18) ~20.5(33) 9  2.5(16) ~5.5(18) 4
12. Prunus grayana w7 I XH T 7.9(18)~11.4(36) 6  2.9(11) ~4. 6(15) 3
13. Acer rufinerve NN HITT 6.5(19) ~18.8(34) 8 3.4(15) ~ (19) 3
14. Acer micranthum 23IfxHTT 9.0(22)~13.7(33) 5 3.3(14) ~5.0(19) 4
15. Acer sieboldianum £ ZxX ALY 6.2(38)~17.5(78) 6 3.5(10) ~4.0(28) 2
16. Meliosma myriantha TIT X 6.3(17)~11.7(33) 6  3.2(8)~ 4.1(11) 3
17. Stewartia pseudocamellia YAV ZAE 13.1(48) ~17.2(55) 4  4.3(14)~8.4(25) 6
18. Acanthopanax sciadophylloides 237 77 5.2(15) ~13.1(32) 8  3.6(12) ~5.4(20) 3
19. Clethra barbinervis Va7 5.0(16) ~14.9(60) 6 3.2(12) ~4.1Q12) 2
20. Styrax obassia NTTTRT 5.4(16) ~13.9(32) 6
21. Pieris japonica TeE 4.9(20)~15.7(25) 6
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Fig. 1 Respiration rate per unit fresh (FW) or oven dry weight (DW)at 20°C in relationships to
diameter in stem sections
Numerals in the figure indicate the species in Tables 1 ~ 3.
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%£—2 REOBERE(Dcm) kEE(FW ke), %5 (DW ke), B REH (SAdm?) & 72 ) DR IFR

#E (Rs mg CO,-hr™") HEYRROFEH(b) & E¥(a)

Coefficients (b) and constants (a) for the equations log Rs (FW or DW) = blog D+
a, and Rs (SA) = bD+a, where D is diameter of sample sections in cm and Rs is
bark respiration rate in mg CO, released per hour per kg fresh weight (FW), per

Table 2

kg oven dry weight (DW), or per dm? outer surface area of bark (SA) at 20C

Stem Branch
Species FW DW SA SA
b a b a b a b a

1. Betula schmidtii —0.8130 1.4663|—0.8216 1.6630( 0.01 1.21
2. Betula grossa |—0.8164 2.0522|—0.7990 2.2850] 0.06 3.66
3. Alnus firma —1.4126 2.4025|—1.4162 2.6072|—0.05 2.68|—0.07 3.44
4. Carpinus laxiflora —1.0675 2.1883|—1.0867 2.4356| 0.05 2.93
5-1. Carpinus tschonoskii —1.3977 2.9622|—1.4044 3.2190|—0.21 10.62| 0.27 5.60
-2. —1.0092 2.2341(—1.0020 2.4769| 0.01 4.28 0.12 2.99
6-1. Fagus crenata —1.0245 2.2523|—1.0206 2.4994|—0.01 4.25| 0.43 0.61
-2. —1.1597 2.3845|—1.1548 2.6308{—0.08 5.32
7-1. Fagus japonica —0.9466 2.1864|—0.9355 2.4350| 0.01 4.62

-2. —1.2694 2.3933|—1.2682 2.6513|—0.08 4.41| 0.53 —0.44
8. Castanea crenata —1.4580 2.3805{—1.4490 2.6704|—0.07 2.47/—0.02 2.26
9. Quercus crispula —1.3485 2.7591|—1.3536 3.0017(—0.16 8.35| 0.32 3.88
10-1. Magnolia obovata —1.1324 2.3721|—1.1444 2.6532|—0.05 3.91

-2. —0.7983 1.9002|—0.7925 2.1608| 0.01 2.29
11.  Prunus jamasakura —0.8835 2.1241/—0.8790 2.3831|—0.02 4.23|—0.10 4.00
12.  Prunus grayana —0.4949 1.2957|/—0.4848 1.5161| 0.08 0.40{—1.91 10.51 ‘
13.  Acer rufinerve —1.2196 2.3047|—1.2003 2.5099{—0.06 3.20] 0.17 0.15
14.  Acer micranthum —1.5232 2.8113|—1.5041 2.9917|—0.03 3.67 .10 1.30
15. = Acer sieboldianum —1.0269 2.1977|—0.9587 2.3348|—0.04 3.94
16.  Meliosma myriantha —92.3667 2.9260|—2.4460 3.2308|—0.17 2.44/ 0.13 0.38
17. = Stewartia pseudocamellia —0.4500 0.57621—0.4496 0.8763| 0.02 0.11}—0.01 0.30
18.  Acanthopanax sciadophylioides | —0.5989 1.6163|—0.5905 1.9078 0.09 0.95/—0.04 1.41
19.  Clethra barbinervis —1.1435 2.1061(—1.1283 2.3653|—0.04 2.78
20.  Styrax obassia —1.6338 2.4928|—1.6773 2.8230|—0.14 3.21
21.  Pieris japonica —1.2507 1.9817{—1.2292 2.2864|—0.03 1.50
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Difference in respiration rate of
stem (white and cross symbols) and
branch (black symbols)sections at
20C between the sample trees in
Carpinus tschonoskii (5-1, 5-2) and
in Fagus japonica(7-1, 7-2)
Triangles : 5-1, inverted triangles :
5-2, crosses : 7-1, circles : 7-2.
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Fig. 5 Difference in respiration rate of stem(white symbols)and branch(black symbols)
sections at 20°C between the sample trees in the Tokyo University Forest at Chichibu
and in the Kyoto University Forest at Ashiu
Carpinus tschonoskii ; circles : 5-1, inclined squares : 5-2 at Chichibu ; triangles : tree
No. 13 (DBH 67.6cm, H 22m) at Ashiu ; Fagus crenata ; circles : 6-1, inclined squares :
6-2 at Chichibu ; squares : tree No. 23 (DBH 19cm, H 17.5m), inverted triangles : No.
26 (24.1cm, 17.5m), triangles : No. 27 (46.5cm, 21.5m) at Ashiu.
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Fig. 6 Age and diameter relations in stem sections

Numbering as in Fig. 1.
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#—3 [EMRR Rs(SA) =bD+a(F— 2)ic & - TEHEL 2EEI0(S —10), 15(S —15), 20(S —
20)emNE B L VEE4emD#(S — 4) L 15 (B — 4) DR IPFIREE & R O£
Table 3 Bark respiration rates calculated by the equation Rs (SA)= bD+a in Table 2
for the stem sections of 4, 10, 15 and 20 cm in diameter and the branch sections
of 4 cm in diameter, and their ages
CO, release mg-dm~2-hr~* at 20°C/Age yr
Species Stem-Diameter cm Branch-Dcm
S-10 S-15 S-20 S-4 B-4
1. Betula schmidtii XAV HoN1.27/— 1.30/—
2. Betula grossa I xR 4.25/27 4.55/34 3.90 3.13/22
3. Alnus firma Y7y 1.95/51 2.48 3.18/14
4. Carpinus laxiflora ThLT 3.42/27 3.13 2.66/20
5-1. Carpinus tschonoskii 4 X7 —1 [8.52/10 7.42/15 9.78 6.66/ 7
-2. AXe7—2 4.35/20 4.39/25 4.42/30
6-1. Fagus crenala 7Fr—-1 4.20/16 4.18/21 4.15/33 4.23 2.35/14
-2, 7+ -2 4.49/— 4.08/— .
7-1. Fagus japonica A27+—1 [4.71/20 4.76/22 4.80/31
-2. ARX7TH—2 3.66/32 3.29/43 2.91/48 4.11 1.69/—
8. Castanea crenata 71) 1.76/20 1.41/21 1.05/32 2.19 2.18/11
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9. Quercus crispula 2 ZXFT 6.73/20 5.92/26 5.11/33 7.70 5.16/11
10-1. Magnolia obovata RA/%—1 |3.45/20 3.22/28 3.73 2.97/17
-2. KA/ X—2 2.43/22 2.50/28 2.35 1.63/16
11.  Prunus jamasakura o7 4.07/21 3.99/29 3.91/32 4.17 3.59/17
12.  Prunus grayana 77X 751.17/28 0.71 2.88/14
13.  Acer rufinerve TYNTAHIT| 2.62/25 2.33/30 2.97 0.83/16
14.  Acer micranthum 2IFXHTT | 3.40/25 3.56 1.70/16
15.  Acer sieboldianum 47X A447|3.50/43 3.28/70 3.76 3.35/10
16.  Meliosma myriantha T7T7T X 0.79/24 1.78 0.90/11
17.  Stewartia pseudocamellia Fy % 0.41/54 0.19 0.26/14
18.  Acanthopanax sciadophylloides 22T 75 1.82/26 1.30 1.25/18
19.  Clethra barbinervis ) a7 2.38/26 2.18/60 2.62 1.55/12
20.  Styrax obassia NI R7 | 1.84/25
21.  Pieris japonica TE 1.25/25 1.12/25
8 T T T T T
T 51
c
TE 6 F o9 _
v
71
g ® 52 °2
4+ 6-1® iy i
W lode o72 154 . o
S " K—7 EELSmDBRARAKRD Tl & R
4oL 1020 3 e HED G EAE
& $ *
o~ o2l Fig. 7 Calculated respiration rate at 20°C
Q ol7 : . : .
O . . . ) . in relationships to age in stem
10 30 50 70 sections of 15ecm in diameter
AGE yr Numbering as in Fig. 1.
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BEE 4 emDI & BOIFIGEE T B E
234 33

Calculated respiration rate at 20C
in branch sections of 4cm in diam-
eter in comparison with in stem -
sections of the same diameter
Numbering as in Fig. 1.
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Summary

Bark respiration rates were measured in the 20 deciduous and the 1 evergreen broad
leaved tree species growing in the Tokyo University Forest at Chichibu. In late August of
1968, the measurements of respiration rate in stem and branch sections detached from each

‘sample tree were made at about 20°C by the closed-space-method. The respiration rates
on a weight basis decreased with increasing diameter, while those on a surface area of
outer bark did not change remarkably in each species. Since the respiration was activated
with diameter growth, the rates corresponding to the same diameter were higher in the
younger sections than in the older ones, and in the stem sections than in the branch sections
usually. The number of sample tree in each species is not sufficient to discuss the
difference among the species. But the bark respiration rates of many deciduous broad
leaved trees may be plotted between 2 and 5 mg CO, dm=2 hr~! at 20°C which are several
times as much as the dark respiration rates in their leaves.



