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Branch Dry Weight and Its Growth (II)

Kazuhiko OGINO, Hiromasa AMASAKI, Takao FUJIMORI and Tsunahide SHIDEI

H K
g = R T R PR P PP PP PYP PR PEPPRR 50 EWKE@@TE)%B"J%’E&EW%W&
1 DI v rrrsnsn e 51 CEABMBELIVUEES
SR LU FHE T vvere e 51 R O T O
FERRERL LI et 53 BB STRR v evereereresormmens e 65
HHEREEMOHEEERR & AHE RESUIME «+vrevrerrererrreirenimmnmneiaeietiinenens 65
RIRC L 2EMB B L OERR
-1 S

19674F 8 HICHA A BB EFEMRD 2 DD A Fhh4y C4EE, 60FEE) ho it 2K0
FHEIR (S. No. 2, No. 845) i€ DT, BiMMHEE HAERICHAL, fﬁﬁﬁ%ﬁ&ﬁi@*aﬂiﬁ&l;
XBRAHAE BT I, ‘

A% O OBEBEAEDeor & B Lo OB EE, BN, OTHSHLINZHEEMN LD
Stz (M1), [Deowe Lkl & D EKMBE Veor, R UEME Ve DBEREFB [ HBOF— 2 &
SOHBEL, NELMDDEED ALY DA LEBICH T 2 W BERN SERE, BETITE
ZWERETIMMO—H LN ZBRELDCEEDESNICL, Thb% Vo, Ver OFEIC
FIALL (02, 3, #£2), HEOELBRAR Ves & L1z, BULUMBEER 4V & Vior ©
BOREAHED LN ZMAKERBERE, BEIECHREONINNTOREEd 2 (K4), Chic
KO AdVm BEHE I, —MEWMEREIC X 2B S L UERE,

OB E L UCEOIEO FIE UM Ve EBIEARE Ve £ 553 &, ROETREED,
WEWTIMESARE L, Ve T 2 Vere OBEFKRETNERA TAEL I L0/ (5),
BB EE85EEHIT Vase/ Ve 3D MEBEEIRO LE TR, MEimEL O K&
B, B BeEHoBMETOELLNY, THTEHICHEEBREIAELS, & - BEFXoETO
D &HEHE Dpo EE UIHRE Dar QM V22BN EE, COZEESSTITLE (R3),

BILZ > T—EORE (50cm) 1K & 5 LBO M 5 TN A OFHEME L, FEFHHRE
& (D% Dsois, F L Deuy) BLULHEMEREZ L UEHREER 4Dsyy; #HE L (K6,7,
8,9, THEFMLAFMMSHER TH L LREL (K0), B j FEOEME Veoy, Veuy, Ve

* Contributions from JIBP-PT No. 38
C DRI SCHREHEMRE - HENR TEDBOBRE] TX-7,



51

B L UHEES dVsois, 4Venj, dVesy #31H U7z (B 4), —EMERIC L 2EMBE IUOEES,
B, AEE0 2008 R LA AL SLNTAHSE, S No 2 TR i3IZ—HL, S No. 845
TREBDPODV S &EME -7 (F5)°

FEPBROFEC LN, HEOBMEBNODHEN DL brE5X, MEOEEBMHETEZ,
B—TTREHESPILODAE S TH B &, NANTEMOADTCIRENH S &, Lidi-T
BEICK- TEHEMAT2CENTER, KEOMENERINS 3,

U ¥ T

MPIREEZ 123 MARB MO & DR OBIRME D 2 813, BHROEFENOTIIC B L T
VEELBFHADOV EDL T ZT ENTEL S, REKROBEAMLT 2 H % OB 3 #H2 5 DIE L,
FLERE OB & %, RILEYOMBEE L THIELER T 3, Lo L OEBRIIBICDO I DT
B, BHEEE OB T 2YEREONZICFRHRENT AL L, LEILLDPATIED
A, COPHBEOEILOBRILEDSHNEET, HroBe > T3 Z0EEORKBE LT,
KEICOLTHE, 20ERBROENMELTESZNETHS D,

MERE O SBRANL S, BOoBNEEEL DL DIEMRRE C C A% 385% s, $ T, =
EFINTOELH5THEY, CCTREMW (F3LRERILSIEhbLIE) ONBEHES
DO DL OBGLAFTO20T, BAOKE, +0EMBRE LVERBECLOEESOHTESLC
TAHHT, T OFEC X2 0L, HUEEMBEFATIHECIZb00LEEEBLT,
FHoRHbbbETE I -7, :

FECFEEEH-AL0N, BEBLOEMAEOLEOIEAEEROELILZBFII UHBEoLT:
Mtz, BAECHB NI N HFRERERFRORAXDEFRE U o WREBAFE K, BLBEHOEES
Sh Lk,

BB L UHEET

SR BHA319674 8 HIC HEIM A BN EE M AL RMARE L) T 1L,
2UEHEMRS DS 3R, MEAMT» S 1ROFIHA4EDO R FEFHB & UTA N, FHRFE A
Bl D FE2MSL S 143D (S. No. 2-244F, S. No. 845-#604F) D 2ARTh %,

S. No. 2 % Z 7c24FAEMDE, »OTH U FHERICL B L0 T, oKL E I 2~0m T
OEX, HEEREOLESFUFOREBRSLNE, 2ORBIERALZOUE L)L) TRAEZBEER
BECTZEEL LS, S No. 2 3MED RBEEICKEREZDOZ L, RO IMAKRERE LK
LOEHEIN, CHIFATOERONR T 2UEBOROERBITETHD, C0CEN LS. No.
2 OEOFEBBITEEZ AL EMEINS,

S. No. 845 {IBHH644E, FERIC L NITHWEOTFEE DS T, FWELRRERTH > oo HE»AED
Mindso, MECHT 28ELS, KEED, EABLNIVLLOTHE -7, £hTHER AR
BOREBIIAETH -7, 2DO0RBROMELXE1ICLH T,

B BAEAREHBETRBEI L e b &, MEH £ THEHs, WEERED, £ THER Ds %
HEL, £0OE X Lax, 2 ERE Do #38H U1z, S5 ICHEZHEED S 50cm & & DBICHET (8L
TEICOEEXT, WF XY, iFADDOELH-HT), HFEGS 2~4 Aoz L0720,
ENEFNAEEICHOT 2 OEHE, FRUBIUBEAES LCERONEIC, oM BREILOE
BEAEEBORITEIC & Tk,

Fich T 20, T&LTRESHEORIBIUVDHOBEEICLIOMELTEC - 12, 4



52

WD BOLSENBIC DL T AT TE 14
o (4EHED), Z I 5ROROFEMNBICDL
HALF TH 2, BIIU XS IEM, o &
Ui, BEKLADLT B DT &S 4FEMET
i, FEEC LI, SEBL RO LT LDHIC 5L
FEhE L TEOH DD T,
ok L TRE, THTRBRICE S,
COBEEEOLDTHEIISOND, WAL O
ETH B, TOBOFEMATLDRL 12, KRS
b AIBETEHTEIL D,
H: &
Tree height
Hs: AR TE
Clear bole length
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Diameter at breast height
Dsp : B OB THE
Trunk diameter at the height of
lowest living branch
Lee: 1 XOFHDOEZ
Branch length
Dgox : 1 KOO % 3. { L AEIERE
Branch base diameter over bark
Veor : 1 ADEOK D M
Branch volume over bark
Ve : 1 KOO UME
Branch volume without bark
Veee : 1 KOB OB ERE

Branch bark volume

4Vew : 1 KO OEME 2 LHMEERE

XK1 HEROBE
Table 1. Specification of Sample Trees
S.No. 2 S. No. 845
Tree species 2z F 2 F
Age yrs. 24 64
Diameter at
breast height 15.5 30.9
(D) cm
Tree height
(H) m 10.68 24.33
Clear bole length
(Hz) o 2.35 15. 20
Crown depth
2 8.33 9.13
Crown ratio
(H-HB) 0.78 0.38
H
Number of
branch  (NB) 167 103
Branch density 20.0 11.3

(pB) per m.

Annual increment of branch volume without bark

Lj: i BjEHMOER

Length of annual shoot of jth year in 7th layer

Dsoiy: i J8jFEEOFT D& HRERE

Diameter over bark of annual shoot of jth year in 7th layer

Dsry: i JBjEHORZE L HRER

Diameter without bark of annual shoot of jth year in ith layer

ADs1ij :

i8R OERRZ S L hREFRERR

Annual increment of diameter without bark of annual shoot of jth year in sth layer

Veoiy: i /8 j FEOR DM

Volume over bark of annual shoot of jth year in 7th layer
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Vany: ¢ JB 7 E#OR L UME
Volume without bark of annual shoot of jth year in 7th layer
Veeiy: ¢ 8 j EHOBMTER
Bark volume of annual shoot of jth year in 7th layer
4Vsoy: i 8 j FHMOE D SMBEERE
Annual volume increment over bark of annual shoot of jth year in jth layer
AVeuz: i 87 EFHOR IS UMBEESR
Annual increment of volume without bark of annual shoot of jth year in ith layer
4Vspi;: 1 8 j FEHOBMEARERE

Annual increment of bark volume of annual shoot of jth year in ith layer
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Fig. 2. Relation between branch volume over bark (VBow)
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/x/ B
a
o
2, Y / ;V
10 : pgﬁ
oy
o /Q
. o
x X
Vai 10"
( k}
eni') .,‘
7
s
//“
/ X )
L ]
109 !
V] [
/ /
1.
/g
/.
® |/
x
10 10" 107 0

(Dso? Lge)  {em®}

3 ORI UME Ve & [Dsor? Lsk]
Fig. 3. Relation between branch volume without bark (Vsix)
and [Dsox® Lak].
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Table 2. Branch volumes and increment by allometry.

10

S. No. 2 S. No. 845
layer | Vso 1%:3 Ves 4VB1 layer Vso Va1 Vs 4Ve1
m~m Nz cm3 cm? cm? cm? m~m NB! cm? cm3 ‘ cm? cmd

2.3~ 2.8| 5 |1,433.371,066.68 366.69 186.35 14.8~15.3| 1|1,199.02 1,021.0(| 177.82 38.94
2.8~ 3.3 | 1 | 341.02 253.92] 87.10 44.33 15.3~15.8 | 2| 1,179.67] 998.21 181.46 38.00
3.3~ 3.8| 2 | 275.15 186.99 88.16 25.07 15.8~16.3| 0 — - — -
3.8~ 4.3| 5 | 712.93 484.38 228.55 92.68 16.3~16.8| 2| 72.54  44.52] 28.02]  6.66
4.3~ 4.8 6 | 569.40| 377.98| 191.42 74.02 16.8~17.3| 0 — - -~ -
4.8~ 5.3 | 12 | 903.79 590.48 313.31 117.47 17.3~17.8 | 1| 1,611.79] 1,407.6c| 204.19 47.08
5.3~ 58| 5 | 46578 307.19 158.59 60.55 17.8~18.3| 2| 89.04  53.13| 3591 23.9%
5.8~ 6.3 11 [1,000.51] 65584 344.67 130.08 18.3~18.8 | 1| 1,600.87) 1,407.66 193.21| 46.73
6.3~ 6.8 | 16 | 490.59 200.62{ 199.97 63.77 18.8~19.3 | 2! 1,505.95 1,242.00| 263.95 56.99
6.8~ 7.3| 11 | 751.72| 468.51 283.21] 97.74 19.3~19.8 | 4 |2,653.96 2,279.32 374.64] 97.16
7.3~ 7.8 | 12 | 556.11 340.31 215.80] 72.28 19.8~20.3 | 2| 1,753.09 1,469.70 283.39 62.31
7.8~ 8.3 14 | 470.41 280.40| 190.01] 61.16 20.3~20.8 | 7 |2,789.46] 2,335.07] 454,39 79.31
8.3~ 8.8 13 | 487.08 290.08| 197.00 63.37 20.8~21.3 | 7 |1,432.67] 1,135.61 297.06 59.92
8.8~ 9.3 | 17 | 240.70] 139.03| 101.671 31.28 21.3~21.8 | 11 | 1,840.99 1,389.12 451.87| 91.05
9.3~ 9.8 15 | 122.37] 61.16] 61.21] 1591 .21.8~22.3 | 12| 2,990.92] 2, 218.16] 772.76 153.06
9.8~10.3| 15 | 59.13| 27.35 31.78  7.71 22.3~22.8 | 11| 1,200.77 804.27 396.50 83.12
10.3~10.68| 7 561 224 337 075 22.8~23.3|10| 828.75 534.75 294.¢0| 64.61
Total | 167 @,885.675,823.165,062.511,144.52 23.3~23.8 | 13| 319.23  182.43 136.80  36.57

- 23.8~24.33 14 | 36.37 14.47] 2190 8.27

N : Number of branch Total mmmmmﬁmmwﬂgwm
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Fig. 5. Relation between branch bark volume (Vgg,) and branch volume without bark (VBir).
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#3 HOROREWEMOEICE T BHE% 3 { UE#E Do &

DOBEFEHYHEET 5, e 1 A S ¢ FILDERD De1
B b ST OHENTHD LMK Table 3. Ratio of diameter over bark to without bark at limit
&*Z(@ﬂfﬁﬁ%ﬂ% Lt BD of greenish to brownish shoot.
», B s BEaHRoNTS S. No. 2 S. No. 845
ZOTRIELMELD L o As An
s B. No. | Dpo/DB1|———— B. No. | DBo/DsI
TIN5, CCTORDE f Entire | Green Entire | Green
£ Duosy & K15 UIEEE Du 6 | zsm | s<| 2 2| 146 w<| 5
‘D_‘% 72T, DBO/?BI: 8 | 135 o< | 4 6 | 1.48 n<| 6
V2 OBENELEBTTH 24 1.35 9< 4 9 1.38 9< 6
%, S. No. 2, No. 845 @ % 29 1.45 7< 5 13 1.40 10< 5
NIAKD S B, & - BaE 30 1.38 9< 5 18 1.62 9< 4
- 41 1.29 6< 4 26 1.74 8 6
o3 < s oy E‘/ M -
ORTOKDE, BIRUVEE o, 8<| 5 2 | 2.5 <! 4
DERHUEN T BHDT, € 55 | 1.28 8 4 5 | 1.79 7<| 3
OHAEE-THBERIDK 68 1.52 8 3 58 1.21 8< 4
ST B, NTVELH LM 73 1.43 7 5 66 176 10< 6
F1E VT B & T 83 1.25 6<< 4 74 1.73 7< 3
V3, ﬁ@gg&;gggg@j%m 32 i g?) i : AB : Age of branch
FTHRIR & M OMTRRESE L 97 | 1.24 6 3
{150, ORI THAWYER 103 1.53 5 3
TBELTHEILDOBAN 109 1.50 5 4
] 116 1.38 4 3
THSS. . 122 | 187 6 3
SHEEE - H5EMS & 128 | 1.44 4 2
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BHREE L, 2 0BOVEEEICHHES L, FEMOFEELE Uik, M6 ICEBSFMT & ONgE
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Fig. 6. Mean length of annual shoot. a) for S.
No. 2, b) for S. No. 845. Crown layers
on the abcissae, figures 1, 2, ... stand for 1
year shoot, 2 year shoot etc., 10-30 (a) and
5-15 (b) on the ordinates are for 1-4 year
shoot, 50-150 (a), 100-300 (b) are for 5=
year shoot.
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Fig. 7. Mean diameter over bark of annual shoot.
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S

. No. 2

1 year shoot

2 year shoot

3 year shoot

Vso

cm® | cm?

VB1 | VBB

cm?

4VB1

em?

4VsB
cm?

Vao
cm?

1%:1]

cm?

VBB

cm?

4Vl | 4

Vae| Vo

cm?® | cm?

cm? | cm

1%:31

3

Vs

cm?

4VB1

cm?

4VeB

cm?

"2.3~ 2.8
2.8~ 3.3

3.3~ 3.8 0.

3.8~ 4.3
4.3~ 4.8

4.8~ 5.
5.3~ 5.
5.8~ 6.

6.3~
6.8~
7.3~
7.8~
8.3~
8.8~
9.3~ 9.8
9.8~10.3
10.3~10.8

6.8
7.3
7.8
8.3
8.8
9.3

3| L

0.26
0.05
0.27
0.39

31 0.90
8| 0.44

1.92
1.57
2.07
2.90
3.06
5.30
5.97
13.06
3.80

0.00 0.26
0.00 0.05
11 0.00 0.11
0.00 0.27
0.00 0.39
0.00 0.90
0.00 0.44
13 0.00 1.13
0.01 1.91
0.02 1.55
0.02 2.05
0.03 2.87
0.03 3.03
0.05 5.25
0.12 5.85
0.43 12,62
0.20 3.60

0.05
0.01
0.02
0.05
0.07
0.17
0.07
0.21
0.33
0.31
0.47
0.73
0.77
1.20
1.64
3.26
0.95

0.20
0.04
0.08
0.21
0.33
0.72
0.33
0.93
1.49
1.24
1.76]
2.61
2.76
4.57
5.37

1.45
0.29
0.60
1.67
2.06
4.94
2.34
5.81
10. 14
8.46
11.54
17.30
20.04
35.73
33.70

10. 68

2.94

22.21

0.16
0.03
0.07
0.22
0.27
0.55
0.24
0.69
1.28
1.12
2.12
4.10
6.72
13.53
19. 42
9.87

1.29
0.26
0.53
1.45
1.79
4.39
2.10
5.12
8.86
7.34
9,42

13. 20

13.32

22.20

24.28

12.34

'

0.15
0.03
0.06
0.19
0.21
0.52
0.24
0.68
1.27
1.12
2.12
4.08
6.50

8.94

0.48) 2.
0.10, 0.
0.20 1.
0.51 3.
0.74 4.
1.71] 10.
0.91 4.
2.36| 13.
4,22 26.
3.92 22.
5.65| 30.
9.03| 43.
8.00 49.
12.68: 12.69, 89.
17.58] 13.45) 43.

6.84

46, 0.
50/ O.
10, 0.
04 0.
03 0.
13 2.
93 1.
95 3.
02 7.
13 6.
14! 10.
39; 18.
67| 25.
97| 46.
67| 23.

71
14
29
76
94
24
23
49
11
77
85
55
15
25
64

i

1.75
0.36
0.81
2.28
3.08
7.89

3.70

10. 46
18.91
15. 36
19.29
24.84
24,52
43.72
20.03

0. 45
0.09
0.19
0.49
0.56
1.53
0. 85
2.43
4.84
4.81
8.14
14.99
18.52
33.44
16.79

0.49
0.10
0.22
0.61
0.94
2.21
1.10
3.14
5.65
5.05
7.24
9.82
9.92
17.30
7.84

Total | 43.19

0.91 42,28
| !

10.31

i
|

36. 26’

188. 28‘

60.39&27.89}56.37 70.81@45.

14148.

12h97.04108.12

71.63

Vso

4 year shoot

1%:)

cm?

1%:3:! & 4V

cm3 | cm?®

5< year shoot

Total

4VeB| VBo
cm? cm?

1%:)
cm?

VBB
cm?

4VB1
cm?

4VeB

Veo

cm?

Va1

cm?

VsB

cm?

4VBo

cm?

4VB1

cm?

4VsB

cm®

5.16
1.11
2.53
7.87
11.07
27.00
13.54
36. 06,
62.31
51.91
67. 95
99.41
156.93
10.17

2.06
0.46
0.94
2.63
3.50
8.99
4. 99
15.23
29.03
26. 32
38.22
60. 89
99.71
6.46

3.10
0. 65!
1.59
5.24
7.587
18.01
8.55
20.83
33.28
25,59,
29.73
38.52
57.22
3.71

0.90
0.19
0.40
1.07
1.32
3.71
5.41
6.22
16.75
11.73
13.60
32. 30
54. 59
3.54

0.60:1789. 2911
0.12| 217.82
0. 29| 287.39
0.89: 562.91
1. 41| 581.51
3. 081039. 85
1.52 379.94
3.79 738.67
6.28 905.94
5.44 494. 69,
7.50; 398.07
10. 65 306. 96
16.62) 151.21

1.08

015. 03,
157.62
244. 56
471.55
447. 45
732. 47
243. 16
438. 69
506. 42
276. 46
226,97
167.70

79.74

783. 26
60. 20
42. 83
91. 36

134. 06

307. 38

136.78

299, 98

399. 52

218.23

171.10

139. 26
71. 47

82.27
14.11
24.04
50. 94
50. 38

42. 20
89.00
118.69
79. 46
82.69
73.37
40.12

27.

2.
4.
8.

105. 03 20.

11.
27.
42.
29,
29.
29.
17.

821807. 62

2.54 219.77

07] 291.73
85 575.76
771 599. 06
9011082, 82
06] 401. 19
99| 795. 62

75
11
86
61
75

1006. 33
'578. 76
509, 77
469. 96
380.91
141. 17
93.34
35. 26
3. 80)

1017. 96
158. 25
245. 86
475. 16
452. 16
744.25
249. 62
458. 10
543, 85
310. 69
278.18
251. 27
211. 35

66. 29
43. 18
10. 30

0.20

789. 66
61.52
45, 87

100. 60

146. 90

338, 57

151,57

337.52

462. 48

268. 07

231. 59

218.69

169, 56
74, 88
50. 16
24.96

3. 60

113. 41
17. 33
27.57
59. 81
64.73

139. 58
63. 69

136.75

202. 27

142. 19

159. 03

187.19

175.55
86. 50
62.67
29.72

3.89

83. 82
14. 43
24.71
52.74
52. 54
110. 96
48.77
98. 54
141. 88
97. 43
107. 02
125, 47
120. 50
50. 86
36.01
12. 20
0.95

29. 59
2.90
2.86
7.07

12.19

28.62

14.92

38.21

60. 39

44.76

52.01

61.72

55. 05

35. 64

26. 66

17.52
2.94

253. 59

553. 02{299. 43

151.73

59.2ﬂ7863.

2#5007.842855.4#852.30@55.osﬁggz.375516.67@476.20%571.88P178.83M93.05
I
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S. No. 845
1 year shoot 2 year shoot 3 year shoot
Vso | VBr  Ves | 4VB1 AVBBi VBo ‘ Ver | Vs AVBIiAVBB Vo | Vi } VBB ‘AVBI‘AVBB
777777777 mm?® | cm® | cem® | cm? cm*“_‘ em? | em® | cm® | cm? | cm3 cm?® | em? | em® | em® | cm®
14.8~15.3 | 0. 071 0.00 0. 07} 0. 00v 0. 02l 0. 12; 0.01 0.11) 0.01 0.04 0.22] 0.02 O. 20} 0. 02: 0.06
15.3~15.8 | 0. 131 0.00 0.13 0. 001 0. 04* 0. 241 0.01 0.23 0.01 0.09 0.43 0.03 0.40 O. 04i 0.12
15.8~16.3 T T e e R e e i e S —
16.3~16.8 | 0. 14 0.00 0.14 0.00 0. 041 0.27 0.0l 0.26 0.01 0.09 0.47 O. OSj 0.42 0. 043 0.12
16.8~17.3| —| —| - — - = = = = o - - - 4 =
17.3~17.8 | 0. 08* 0.00 0.08 0.00 O. O2T 0. 14j 0.01 0.13 0.01 0.05 0.26 0.03 0.23 0.02 0.07
17.8~18.3 | 0. 16} 0.00  0.16 0.00 0. 041 0. 30% 0.02 0. 28‘ 0. 02‘ 0.10, 0.53] 0.06/ 0.47 0. 05; 0.13
18.3~18.8 | 0. ()Si 0.00 0.08 0.00 O. 2; 0.15 0.01 0. 14; 0.01 0.05 0.28 0.03 0.25 O. 03‘ 0.07
18.8~19.3 | 0.18 0.00, 0.18 0.00 O. ()5; 0. 33} 0.03 0. 30‘ 0.03 0.11 0.63 0.07 0.56 0. 06 0.15
19.3~19.8 | 0.36 0.00 0.36 0.0l 0.10 0. 7o§ 0.07 0.63 0.06 0. 22 L 37 0.18 1.19 0. 14§ 0.32
19.8~20.3 | 0.21 0.00 O. 21; 0. 01? 0.08 0.40 0.04 O. 361 0.03 0. 15j 0.72/ 0.11 0.61] 0.09 0.18
20.3~20.8 | 0.80 0.01 O. 80% 0.03 0.28 1.59 0.17 1. 42% 0.16 0.54 2.92 0.50 2.42 0.37 0.71
20.8~21.3 | O. 87)] 0.01 0.87 0.03 0. 30} 1. 98‘ 0. 22% 1. 7ﬁj 0.20 0. hZY‘ 3.30 0. 69‘ 2.61 0. 47; 0.72
21.3~21.8 1. 63; 0.01 1.63] 0.05 O. 54‘ 3.80 0. 53} 3. 271 0. 48‘ 1. 19% 1.86 1. 90; 4.96 1. 221 1.37
21.8~22.3 | 2. 28j 0.04 2.28 0.10 O. 83‘ 5. 86; 0. 89i 4. 97% 0.77 1. 79; 11.49 3.71 7.78 2. 19i 2.03
22.3~22.8 | 3. ()2& 0.10] 3.0z 0.20 1. 28‘ 7. 87‘ 1. 42i 6. 45i 1.30 2.72 17.97 6.64 11.33 4. 141 3.32
22.8~23.3 | 3.96 0.28 3.96 0.28 1.55 10.03 2. 151 7.88 2.01 3.68 24.70 11.18 13.52 6.86 4.12
23.3~23.8 | 6. 90‘ 0.55 6.90 0.54 2.79 19. 043 4. 53; 14. 51% 4.25 7.14 41. 88‘ 19.92 21.96 12. 141 6.73
23.8~24.3 | 8. 67‘ 0.85 8.67 0.69 3. 18; 12. 75; 3. 03; 9.72 2.91 5.10 34. Ol% 16. 18; 17.83 9. 86; 5. 46
Total  29.54 1.85 29.54 1.94 11.16 65.57 13.15 52.42 12.27 23.68148.04 61.30 86.74 37.74 25.68
4 year shoot 5< year shoot ; Total
Veo 3 Vi Vo i AVl 4Ves| Veo = Vi ‘ Ve \ 4Ve1 4VeB| Vio i Vi Ves  4VBo i 4VB1 ‘ 4VBB
em3 | em®  cm® | em®  cm® | cm® | cm? ‘ cm3 \ cm® | cm3 cmd | cmd cm?® em® | emd | cemd
0.30 0.08 0.22 0.04 0.041187.41 983.74 203.67 34.97 3.48 1183.12 983.85 204.27 38.68 35.04 3.64
0.62 0. 16i 0. 46‘ 0.08/ 0.092187.001833. 46; 353.54 66.97 6. 23: 2188. 42 1833.66 354. 76‘ 73.67 67.10 6.57
— — _ — — — — — — — _ _ _ — _ -
0. (S4§ 0.19 0. 45 0.09 0. 0911891. 65/1585. 66! 305. 99% 60.98 5. 68: 1893. 17‘ 1585.91 307.26, 67.14 61.12 6. 02
i R R e R i e S R
0.35 0.10 0. 25 0.05 0. 051 816.74 686.29 130. 45? 27.45 2. 52‘ 817. 57‘ 686. 43 131. 14] 30.24 27, 53! 2.71 ’
0. 72; 0.23 0.49 0.11 0.101495.821264.49 231. 333 51.611 4.57 1497.53 1264.80 232.73 56.73 51.79 4. 94
0.38 0.12 0.26 0.06 0.05 743.00 578. 11! 164.89 30.03 2.72 743.89 578.27 165.62 33.04 30.13 2.91
0.85 0.28 0. 57; 0.13 0. 11!1242. 2011054. 111 188. 091 55. 62% 4. 83% 1244.19 1054. 49; 189. 70? 61.09 55, 84‘ 5.25
1.76/ 0. GZ%% 1. 13} 0.28 0.212260.801892.80 368.00102.02 7. 35‘ 2264.99 1893.68 371.31 110.71 102.51 8.20
0. 93i 0.36/ 0.57 0.18 0.121017.53 840. 08X 177.45 46.28 4.72 1019.79 840.59 179.20 51.84 46.59 5.25
3. (59} 1.49 2. 20% 0.69 0.463176. 00 2528. 77i 647. 23‘143. 24/ 17.55) 3185, 00 2530.94 654.06 164.03 144.49 19. 54 :
4.57 1.9 2. 58} 0.84 0.502775.182124.75 650.43124.59 18.08 2785.90 2127.66 658.24 146,35 126,13 20.22
9. 55‘ 4.51) 6. 041 1.92  1.003723. 3812596. 7011126. 68189.62 39.21 3745. 22 2603. 65/1141. 57\ 236. 60, 193. 29 43.31 1
15. 39% 8.14 7. 25‘ 3.25 1. 37i3098. 751938. 64%1160. 11*189. 02‘ 51.26 3133.77 1951.42]1182. 35 252.61 195.33 57.28
22. 96} 12. 241 10. 72} 5.55  2.36/1561. 341016. 56| 544. 78%150. 38 37.45 1613.16 1036.96 576.20 208.70 161.57 47.13
35. 51? 18.64 16.87 8.98 9.87 655.82 416. 18} 239. 64} 83. 84; 22.62  730.02 448.43 281.59 143.81 101.97 41. 84
83.34 46.44 36. 90‘ 22.57 8.93 191. 11‘ 114.64  76.47 27. 19; 8. 45‘ 342,27 186. 08? 156.19 100.73  66.69 34. 04 i
- 7— - — — —‘ - — —% — 55.43  20. 061 35. 37; 27. 20‘ 13. 46 13./74 ]

181,56 95.60 85.96 44. szi 25. 35 28023 3

‘21454. 98‘6568. 75i

o S ] -
1383.81236. 72%28448. 44%21626. 886821. 56 1803.

17 1480. 58%322. 59
‘ 22. 5
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Table 5. Comparison of branch volumes and increments calculated by different
methods ; A) annual shoot analysis, B) allometry.

Vso V1 VBB 4VBo 4VB1 4VBs
cm?d cm?d cmd cm? cm3 . cm?3
A) Annual Shoot | g 990 g7| 5 516.67| 3,476.20| 1671.88| 1,178.83|  493.05
S Analysis
Ne 2 B) Allometry 8,885.67| 5,823.16| 3,062.51 — 1,144. 52 -
%—Br % 10025 1.19 —5.56 11.9 — 2.91 —
A) ﬁiggﬁii;5h°°t 28,448.44| 21,626.88| 6,821.56 |  1803.17| 1,480.58 322, 59
S. B) Allometry 23,105.00| 18,537.22| 4,567.87 — 993.74 -
No. 845 A—B
S X100 18.78 14,29 33,04 — 32.88 -
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Résumé

Quantitative characteristics of branch dimensions of Cryptomeria japonica D. Don were investigated at
the Ashiu School Forest of Kyoto University, Kyoto, in August, 1967. From two even-aged Cryptomeria
stands, 24 years old and abont 60 years old, two sample trees, one from each stand, were selected for branch
dimension analysis.

The allometric relations between two of the branch components were the subjects of examination. The
branch length (Lex) has a reciprocal relationship to the branch diameter over bark just above butt (Dsk),
and are given as equations (1) and (2) (Fig. 1). The relationships of the branch volume over bark (Vsox)
and without bark (Veix) to Dsor 2LBr were examined, taking the results of foregoing and present works
into account : the former has a logarithmic linear relation covering a wider range without any segregation

between stands or individuals, while the latter is considered to be a part of a gentle curve taking the former
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as asymptote, also showing no evidence of segregation (Figs. 2 and 3). The logarithmic relationship be-
tween branch without bark volume increment (4Vsix) and branch volume over bark shows segregation by
individuals (Fig. 4).

These allometric relationships were utilized in the calculation of Veo, V1 and 4Vsi1x. The difference be-
tween Vso and V1 was deemed the branch bark volume (VBs) (Table 2).

At the upper part of the branch, where the outside bark is greenish, the branch bark volume (Vsik) is
smaller than the branch volume (VasBk) ; the rate of increase of the former exeeds the latter with the increase
of branch age (Fig. 5). The larger the size, or the older the branch, the smaller the ratio of bark volume
to branch without bark volume becomes.

The crown is divided into layers of 50cm depth along the trunk. Two to four sample branches from
each layer were taken and were divided by annual shoots. The mean of annual shoot length, diameter over
bark and without bark at the middle, and diameter increment of each layer were measured. (Figs. 6, 7, 8
and 9). Assuming each annual shoot to be a cylinder, volumes in terms of VBo:j, V815, VBBij, and annual
increments, 4VBoij, 4VB1ij, 4VBBij, were calculated (Table 4).

The values of the branch volumes and increments calculated by these two different methods of allometry
and annual shoot analysis showed fairly good correspondence, at least in one of the two sample trees (Table
5).

The annual shoot analysis has the advantage of giving detailed branch dimension distribution in the
crown. Disadvantages of the field measurements are that it is laborious and troublesome, and is limited in
its application to those tree species in which the annual shoot can be distinguished by the naked eye from

the outside.



