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Table. 1. Life form and anatomical values of species
. Pith morphology . Widih Fithy
. i Life _Pith of first proportion ~ Vessel Vessel Porosity Growth Samplin: Al
No. Species Family form diameter growth  in one-  diameter density P ring dal:e g I\Fc?
*I' Condition Color mm) (rmg year-old  (pm)  (no/mm?) boundaries
mm)  stem (%)
1 Actinidia polygama Actinidiaceae I rough brown 3.07 0.39 79.74 8258 44 D distinct  1994/06/15 1
2 Celastrus orbiculatus Celastraceae 1 dense white 0.79 091 3027 5545 84 S distinct  1994/07/02 2
3 Euonymus fortunei Celastraceae I - - 1.49 0.28 72.68 18.66 732 D distinct  1994/08/12 67
4 Hyd petiolari; i 1 - - 1.16 0.37 61.05 2036 408 S distinct ~ 1995/08/11 72
5 Chr nipponi-  Ast I dense brown 1.38 0.56 5520  34.82 116 D distinct ~ 1994/05/20 3
cum
6  Clematis stans Ranunculaceae )i dense white 229 0.45 7179 3991 12 S distinct ~ 1994/04/18 4
7 pseudo-tincto- i u dense  greenish brown 0.67 0.86 28.03 2839 196 N distinct  1994/06/27 5
ria
8  Ruta graveolens Rutaceae 1T dense white 1.02 0.48 5152 3152 252 S distinct  1994/06/03 6
9 Berberis thunbergii Berberidaceae i dense light yellow 2.94 0.37 79.89  20.18 580 D distinct  1994/06/25 7
10 Hibiscus mutabilis f. Malvaceae it dense brown 1.78 328 2134 4741 68 D distinct ~ 1994/06/14 8
versicolor
11 Hydrangea hirta Saxifragaceae hitg dense  yellowish white 459 0.68 77.14 2143 408 D distinct  1994/04/19 9
12 Hyd) invol i 1 - - 2.87 0.98 5942 29.02 160 S distinct  1994/08/06 10
13 Hydrangea macrophylla  Saxifragaceae 1 - - 7.01 0.94 7885 2723 368 D distinct  1994/05/08 71
14 ;-I_vdranglea macrophylla  Saxifragaceae il dense white 571 125 69.55  27.59 324 D distinct ~ 1994/08/25 11
. normalis
15 Hydrangea serrata Saxifragaceae i - - 2.53 0.44 74.19 2027 768 D distinct  1994/07/07 12
16 Hydrangea serrata var.  Saxifragaceae m - - 3.64 0.48 79.13  25.63 440 D indistinct  1994/04/27 13
megacarpa
17 Kerria japonica Rosaceae it dense white 4.71 0.40 85.64 2455 212 D indistinct  1994/05/08 14
18  Lycium chinense Solanaceae m dense white 1.49 0.97 4344 2125 188 S distinct ~ 1994/07/29 15
19 Rhodotypos scandens Rosaceae hiss dense white 1.65 0.83 49.85  23.13 200 D distinct  1994/04/27 16
20  Ribes fasciculatum Saxifragaceae il - - 137 1.37 3333 25.00 388 D distinct ~ 1994/07/01 73
21 Ribes rubrum Saxifragaceae I - - 324 1.96 4525 2241 448 D distinct  1994/08/05 17
22 Rubus crataegifolius Rosaceae I dense yellowish white 2.67 0.72 6496  41.25 120 D indistinct  1994/04/27 18
23 Rubus idaeus Rosaceae it dense white 5.02 0.23 91.61 27.23 316 D indistinct  1994/07/08 19
24 Rubus trifidus Rosaceae it dense reddish brown 11.54 0.68 89.46  32.14 124 D distinct ~ 1994/04/21 20
25 Spiraea cantoniensis Rosaceae il dense  yellowish brown 1.09 0.88 3825 2536 132 D indistinct  1994/06/02 21
26 Spiraea japonica Rosaceae 1 dense light brown 3.24 0.31 83.94 2384 396 D distinct  1994/06/02 22
27 h tanakae Rosaceae 1 dense  yellowish brown 3.80 1.45 56.72  26.70 200 D indistinct  1994/07/05 23
28  Abelia spathulata Caprifoliaceae v rough  yellowish brown 4.19 1.17 64.17 2259 316 D distinct ~ 1994/07/05 24
29  Abelia x grandiflora Caprifoliaceae Y - - 3.37 0.80 67.81 24.73 232 D distinct  1994/08/05 65
30 /b\ucublq Japonica var. Cornaceae v dense white 3.07 0.57 7292 2259 92 D distinct  1994/08/02 25
orealis
31 Corylopsis pauciflora v dense brown 0.63 0.39 44.68  25.09 460 D distinct ~ 1994/05/17 26
32 Edgeworthia chrysantha v dense white 0.47 0.70 2513 3643 40 S distinct  1994/07/14 27
33 Fatsia japonica IV dense  yellowish white 6.52 0.93 77.80  33.93 124 D distinct  1994/05/02 28
34 Gardenia jasminoides v - - 1.68 0.24 7778 2313 248 D distinct  1994/06/17 29
var. jasminoides
36 Li"[l;lem umbellata var. Lauraceae v dense light brown 3.72 0.67 7352 39.73 48 D distinct  1994/07/29 31
umbellata
37 L;u;;'cem gracilipes var.  Caprifoliaceae v dense white 4.16 1.18 63.80  19.91 284 D distinct  1994/06/09 32
glabra
38 Nandina domestica Berberidaceae v dense  yellowish white 253 1.99 3886  21.96 312 N distinct  1994/06/13 33
39  Orixa japonica Rutaceae IV rough green 1.82 0.95 4892 2357 492 D distinct ~ 1994/08/12 34
40  Poncirus trifoliata Rutaceae IV dense brown 2.17 1.17 48.12 32,05 192 D distinct  1994/06/09 35
41 Rhododendron j i v - = 145 1.99 2670 2625 572 D distinct  1994/08/25 66
42 Rhododendron makinoi IV dense white 0.90 0.28 61.64 2134 452 D distinct ~ 1994/07/15 36
43 Rhododendron obtusum IV dense brown 0.92 137 2514 2098 572 D distinct ~ 1994/08/28 37
var. kaempferi
44 Rhododendron reticula- IV dense  yellowish green 1.14 045 5588 20.18 940 D distinct  1994/08/26 38
tum
45 Lindera glauca Lauraceae IV dense white 143 147 3272 38.66 104 D distinct  1994/06/07 30
45 Securi uffr i v - - 1.49 118 3870 3857 116 N distinct  1994/06/25 39
var. japonica
46  Skimmia japonica var. Rutaceae v dense brown 1.58 0.21 7900 2455 100 D distinct  1994/07/27 40
Japonica
47  Vitex rotundifolia Verbenaceae v dense green 2.46 0.23 84.25 44.11 60 S distinct  1994/05/25 41
48  Deutzia crenata Saxifragaceae v - - 230 0.60 6571 3241 188 D indistinct  1994/08/09 70
49 Hyd) i i v - - 5.64 043 8678 2134 628 D distinct  1994/05/11 42
50 Weigela coraeensis Caprifoliaceae v dense white 3.44 0.43 80.00 2357 268 D distinct ~ 1994/05/18 43
51 Weigela floribunda var.  Caprifoliaceae v dense white 3.40 2.03 4558 3554 140 D distinct ~ 1994/07/14 44
Sfloribunda
52 Hibiscus syriacus Malvaceae VI dense white 0.95 2.01 19.11 56.96 52 S distinct ~ 1994/08/03 45
53 Lindera obtusiloba Lauraceae VI dense white 2.02 2.03 3322 37.68 68 D distinct  1994/07/27 46
54  Lindera praecox Lauraceae VI dense white 2.53 2.50 33.60 4490 84 D distinct ~ 1994/04/20 47
55 Daphniphyllum macropo- Euphorbiaceae VII  rough  yellowish brown 1.59 0.52 60.46  21.52 228 D distinct  1994/06/17 48
dum var. humile
56  Pittosporum tobira Pittosporaceae VII  dense white 1.85 0.29 76.13  20.00 484 D indistinct  1994/05/19 49
57  Rhaphiolepis umbell R VI dense light brown 1.54 021 7857  11.96 956 D distinct  1994/05/18 50
var. integerrima
58  Albizia julibrissin Leguminosae VIII  dense  yellowish white 2.06 143 4187  713.75 52 S distinct  1994/05/08 51
59  Clethra barvinervis Clethraceae VIII  dense  yellowish brown 1.74 0.51 63.04 4134 60 D distinct  1994/07/26 52
60 Dendropanax trifidus Araliaceae VII  dense  yellowish white 342 0.32 8424 3679 100 S distinct  1994/08/22 53
61 ianth ipanul i VII  dense  yellowish brown 0.83 0.32 56.46  17.59 608 S distinct  1994/05/12 54
var. campanulatus
62 Euonymus japonicus Celastraceae VI dense light brown 1.33 0.31 68.21 16.34 572 D distinct  1994/08/19 55
63 Vib doratissi Capri VI dense white 229 047 7090 2955 140 D indistinct 1994/0727 56
var. awabuki
64 Cornus kousa Cornaceae IX  dense brown 0.76 0.14 73.08 2732 284 D distinct  1994/08/24 59
65  Cercidiphy Jjaponi-  Cercidiphyllaceae IX  dense  yellowish green 0.50 0.46 3521 17.68 844 D distinct ~ 1994/05/02 57
cum
66 Kalopanax pictus Araliaceae X dense white 7.00 0.28 9259 4795 212 S distinct ~ 1994/04/19 60
67 Magnolia obovata Magnoliaceae IX  dense white 4.74 0.60 79.80  32.50 240 D distinct  1994/04/14 61
68 Prunus grayana Rosaceae X - - 0.82 0.44 4824 2538 384 N distinct  1994/05/14 68
69  Cornus controversa Cornaceae X dense  yellowish white 1.22 0.17 7821 26.70 356 D distinct  1994/04/26 58

*] Type of life form, I: Vine II: Herbaceous semi-shrub, III: Semi-shrub, IV: Shrub, V: Additoinal-growing shrub, VI: Large shrub, V1I: Pseudo-shrub, VIII: Small-tall tree, and IX: Tall tree
*2 Type of porosity, D: deffuse-porous wood, and S: semi-ring-porous wood
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Table. 2. Category of life form

A. Shrub: Main trunk is indistinct, sprouting from near the ground is abundant when young (1 to 5 year-old), and
the maximum height is usually less than several meters
1 Vine
1T Herbaceous semi-shrub: Trees whose upper-ground parts die, but near-ground parts including winter buds over
winter
IIT Semi-shrubs: Longevity of shoots is 2 to 5 years
IV Shrub: Regeneration of secondary axes from the base is less frequent. Regeneration on lateral shoots becomes
dominant, and maximum height is ca. 2 m
V Additional-growing shrub: Regeneration mainly occurs on lateral shoots
VI Large shrub: Longevity of secondary axes becomes longer, canopy height is usually ca. 5 m
VII Pseudo-shrub: Group of species originated form tall trees, which is assumed to obtain shrub-like form under
environmental stresses
B. Tall tree: Main trunk is distinct, and sprouting from the base never occurs during the seedling phase
Regeneration occurs on small branches, having long period of vegetative growth
VIII Small-tall tree: Maximum canopy height is ca. 10 m
IX Tall tree: Canopy height reaches upper than 20 m

Table. 3. Life form and average of anatomical values

Pith proportion in

Life form Pith diameter (mm)  one-year-old stem WESSE] diamEier Vessel denzsny
(%) (um) (no./mm?)
I 1.63 54.19 4426 317
11 1.34 51.64 33.66 169
11x 3,73 64.31 26.92 307
v 2.29 55.38 28.02 288
v 3.70 69.52 28.22 306
VI 1.83 28.64 46.51 68
Vil 1.66 71.72 17.83 556
VIII 1.95 64.12 35.89 255
IX 2.51 67.86 29.59 387

Table. 4. Average of anatomical values for families including over 3 species

Pith proportion in

Family Pith diameter (mm) one-year-old stem Vessel diameter Vessel denf iy
(%) (um) (no./mm?)
Araliaceae 5.65 84.88 39.56 145
Caprifoliaceae 3.37 64.52 25.28 261
Celastraceae 1.20 63.04 30.14 463
Cornaceae 1.68 74.74 25.54 244
Ericaceae 1.05 45.16 21.23 629
Lauraceae 243 43.27 40.24 76
Rosaceae 3.61 68.72 26.15 304
Rutaceae 1.65 56.89 27.92 259
Saxifragaceae 3.64 66.40 24.79 412
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Fig. 1. Correlation between life form and diameter of pith.
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Fig. 4. Correlation between life form and vessel density per square millimeter.
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Table 5. Correlation between life form and porosity

1 *
. Life form™ )y m m v vV VI VI VI IX
Porosity
Ring-porous wood 0 0 0 0 0 0 0 0 0
Semi-ring-porous wood 2 3 1 3 0 1 0 2 2
Diffuse-porous wood 2 1 18 17 -+ 2 3 4 4

*Type of life form, I: Vine, II: Herbaceous semi-shrub, I1I: Semi-shrub, IV: Shrub, V: Additoinal-growing shrub, VI:
Large shrub, VII: Pseudo-shrub, VIII: Small-tall tree, and IX: Tall tree.
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Y SHOBREETHRALSIE, UL - TrEhoELFNBOONE, A V1T
I (App.59) DEEEZRIFEHNLES, HMOBEENRELST, LR L/ FPIIIERFTOD
T, BOBERIEHNEY, BEEERNPRZVDIC, ThThOEVE» SBENTES %
(Fig. 6 )o
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YRy v dE L ATERERD KT, mEORENREARIL 5, —BIEFEER LY 2 —
FIERDIBE Y A - PVOEEERT BICT XV, EFEOULBFEI 2ROEEZOTS
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10. O
Table 1 DY 2 b SA LTV BA, HFEEYOFF4 45 (29FD (App. 62) KU SHEER




38 FSITRWANE

DF+ 787 (45748 (App.64), A %2 (b *+FD (App.63) D 3 BN 0EE
BTt FF AN S OXOMERIIAI & B HSAE T 2 WATMEE R E T h, ZWmEemic
HET 28T 00 & (M B, — RN BB <, BRI S KBEDH OB X% &>
L =N B EE IR < iS4 5,

DIk, &5 0B ES (AEFBERORSICHEY, EAREZROIZ25H, 6918% 9 > DATER
5T, MEBOHOKRZI S PEBEORZ S L LONMERER EOBE AL, ZofEEIc
HOWT, EEFLEOBETEE L, B U TERESZEOMEMEEICRMI N2 E VS KE
DOHimA I ZOHRHIOT LB L ZH A2 TH S5, BEREEROHERL S ITOVWTEML Y T
SNIEBEATO D, KMETH KRR LI BERAUEEAR (R, V. BINHEERELR
(), VIL BER (R) FBELTIEb - LFEEFLEOTLEND 5, F o AHEOEALE
DUFMEEEREIZ, ThETEEE- DN ERELTEATHLEEZ 3,

Summary

The current study attempts to clarify that how a life form of tree is reflected on its cross-sectional
structure of stem. Based on observation of seedling and phenology, new categories of shrub species are
suggested, which include: Herbaceous semi-shrub; Additional-growing shrub; and Pseudo-shrub. Using
these new categories, selected 69 species (25 families) were divided into 9 life forms. Diameter of pith,
size and density of vessels, width of annual ring of the first year and porosity were measured and analyzed
in relation to the life forms.

It was different by characteristics how the life forms of trees are reflected on their stem morphology.

There is no such report as the current study, which includes about 70 photographs of microscopic

observations in shrub, and these should be very useful resource for the future study.
O
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A. Stem morphology
*Bark color
(a) one-year-old stem: brown
(b) five-year-old stem: brown

B. Pith in longitudinal section
*Condition: rough

*Color: brown

*Proportion in one-year-old stem: 79.74%

C. Cross section of a four-year-old stem with an
objective micrometer (1mm)

D. Cross section of a four-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1-3 and 4 are shown in the figure.

Proportion of growth rings
in secondary xylem

Actinidia polygama

100%

App. 1. Actinidia polygama (<% %) (Actinidiaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: dark brown
(b) five-year-old stem: dark brown

B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 30.27%

C. Cross section of a three-year-old stem with an
objective micrometer (Imm)

D. Cross section of a three-year-old stem
*Porosity: semi-ring-porous wood

*Growth ring boundaries: distinct

ePores: solitary, or in radial multiples

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Colastrus orbiculatus

0% 20% 40% 60% 80% 100%

App. 2. Celastrus orbiculatus (Vv AERY¥) (Celastraceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: reddish brown
(b) three-year-old stem: reddish brown

B. Pith in longitudinal section
*Condition: dense

*Color: brown

¢ Proportion in one-year-old stem: 55.20%

C. Cross section of a four-year-old stem with an
objective micrometer (Imm)

D. Cross section of a three-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

¢ Pores: solitary

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Ghrysanthomum nipponicum

100%

App. 3. Chrysanthemum nipponicum (/~<X7) (Asteraceae).
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A. Stem morphology

*Bark color

() one-year-old stem: brownish black
(b) three-year-old stem: light brown

B. Pith in longitudinal section
*Condition: dense

*Color: white

eProportion in one-year-old stem: 71.79%

C. Cross section of a four-year-old stem with an
objective micrometer (Imm)

D. Cross section of a four-year-old stem
*Porosity: semi-ring-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1-3 and 4 are shown in the figure.

Proportion of growth rings
in secondary xylem

Clomatis stans.

100%

App. 4. Clematis stans (79 71%>) (Ranunculaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) three-year-old stem: brown

B. Pith in longitudinal section
*Condition: dense

*Color: greenish brown

*Proportion in one-year-old stem: 28.03%

C. Cross section of a three-year-old stem with an
objective micrometer (lmm)

D. Cross section of a three-year-old stem

¢ Porosity: semi-ring-porous wood

*Growth ring boundaries: distinct

*Pores: solitary, or in radial multiples

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Indigofera psusdo~tinctoria

App. 5. Indigofera pseudo-tinctoria (=<7 %) (Leguminosae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) five-year-old stem: brown

B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 51.52%

C. Cross section of a six-year-old stem with an
objective micrometer (Imm)

D. Cross section of a six-year-old stem

¢ Porosity: semi-ring-porous wood

*Growth ring boundaries: distinct

*Pores: solitary, or in radial multiples; in dendritic pattern
*Growth rings of 4, 5 and 6 are shown in the figure.

Proportion of growth rings
in secondary xylem

Ruta graveolens

App. 6. Ruta graveolens (~ /L —4') (Rutaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) four-year-old stem: green and brown

B. Pith in longitudinal section
*Condition: dense

*Color: light yellow

°Proportion in one-year-old stem: 79.89%

C. Cross section of a eight-year-old stem with an
objective micrometer (Imm)

D. Cross section of a eight-year-old stem
¢ Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: in radial multiples; in dendritic pattern
*Growth rings of 1-7 and 8 are shown in the figure.

Proportion of growth rings
in secondary xylem

Berberis thunbergii

App. 7. Berberis thunbergii (#¥) (Berberidaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: green and brown
(b) two-year-old stem: brownish gray

B. Pith in longitudinal section
*Condition: dense

*Color: brown

eProportion in one-year-old stem: 21.34%

C. Cross section of a a two-year-old stem with an
objective micrometer (Imm)

D. Cross section of a two-year-old stem
Porosity: diffuse-porous-wood

*Growth ring boundaries: distinct

e Pores: solitary, or in radial multiples

¢Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

Hibiscus mutabilis f.versicolor

100%

App. 8. Hibiscus mutabilis £. versicolor (A{797) (Malvaceae).
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A. Stem morphology

*Bark color
() one-year-old stem: dark brown
(b) two-year-old stem: dark brown

B. Pith in longitudinal section
*Condition: dense

*Color: yellowish white

eProportion in one-year-old stem: 21.43%

C. Cross section of a two-year-old stem with an
objective micrometer (Lmm)

D. Cross section of a two-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

Hydrangea hirta

100%

App. 9. Hydrangea hirta (=7 ¥ A) (Saxifragaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: reddish brown
(b) four-year-old stem: grayish brown

C. Cross section of a four-year-old stem with an
objective micrometer (Imm)

D. Cross section of a four-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Pith proportion in one-year-old stem: 59.42%
*Growth rings of 1-3 and 4 are shown in the figure.

Proportion of growth rings
in secondary xylem

Hydranges involucrats

App. 10. Hydrangea involucrata (¥~7 ¥ A1) (Saxifragaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) four-year-old stem: brown

B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 69.55%

C. Cross section of a four-year-old stem with an
objective micrometer (1mm)

D. Cross section of a four-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1-3 and 4 are shown in the figure.

Proportion of growth rings
in secondary xylem

Hydrangea macrophylla f.normalis

App. 11. Hydrangea macrophylla f. normalis (5177 A) (Saxifragaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: green and reddish brown
(b) two-year-old stem: grayish brown

C. Cross section of a two-year-old stem with an
objective micrometer (Imm)

D. Cross section of a two-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Pith proportion in one-year-old stem: 74.19%
*Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

Hydranges semata.

100%

App. 12. Hydrangea serrata (v ~7 %) (Saxifragaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) three-year-old stem: reddish brown

C. Cross section of a two-year-old stem with an
objective micrometer (1mm)

D. Cross section of a two-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: indistinct

¢ Pores: solitary

*Pith proportion in one-year-old stem: 79.13%
*Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

Hydrangea sorrata var.megacarpa

App. 13. Hydrangea serrata var. megacarpa (/7% 1) (Saxifragaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) two-year-old stem: green

B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 85.64%

C. Cross section of a two-year-old stem with an
objective micrometer (Imm)

D. Cross section of a two-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: indistinct

*Pores: solitary

*Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

-

[

1
I

App. 14. Kerria japonica (v~73%) (Rosaceae).
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B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 43.44%

C. Cross section of a two-year-old stem with an
objective micrometer (Imm)

D. Cross section of a two-year-old stem
ePorosity: semi-ring-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

Lycium chinese

App. 15. Lycium chinense (7=1) (Solanaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) three-year-old stem: dark brown

B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 49.85%

C. Cross section of a three-year-old stem with an
objective micrometer (Imm)

D. Cross section of a three-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

¢ Pores: solitary

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Rhodotypos scandens

App. 16. Rhodotypos scandens (2% ~7%) (Rosaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: grayish brown
(b) three-year-old stem: reddish brown

C. Cross section of a three-year-old stem with an
objective micrometer (1mm)

D. Cross section of a three-year-old stem
ePorosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Pith proportion in one-year-old stem: 45.25%
*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings

in secondary xylem

Ribos.

App. 17. Ribes rubrum (7 7127Y) (Saxifragaceae).
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A. Stem morphology
*Bark color
(a) two-year-old stem: reddish brown

B. Pith in longitudinal section
*Condition: dense

*Color: yellowish white

*Proportion in one-year-old stem: 64.96%

C. Cross section of a two-year-old stem with an
objective micrometer (Imm)

D. Cross section of a two-year-old stem

ePorosity: diffuse-porous wood

*Growth ring boundaries: indistinct

*Pores: solitary (one-year-old stem), in clusters (xylem made
after two-years)

*Growth rings of 1 and 2 are shown in the figure.

Proportion of growth rings
in secondary xylem

Rubus crataegifolius

0% 20% 40% 60% 80% 100%

App. 18. Rubus crataegifolius (7~AF =) (Rosaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) three-year-old stem: reddish purple

B. Pith in longitudinal section
*Condition: dense

*Color: white

°Proportion in one-year-old stem: 91.61%

C. Cross section of a three-year-old stem with an
objective micrometer (1mm)

D. Cross section of a three-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: indistinct

*Pores: solitary, or in clusters

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Rubus idaeus

0% 20% 40% 60% 80% 100%

App. 19. Rubus idaeus (7AX)—) (Rosaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) three-year-old stem: reddish brown

B. Pith in longitudinal section
*Condition: dense

*Color: reddish brown

*Proportion in one-year-old stem: 89.46%

C. Cross section of a three-year-old stem with an
objective micrometer (1mm)

D. Cross section of a three-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary, or in clusters

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Rubus trifidus

App. 20. Rubus trifidus (745 =) (Rosaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: dark brown
(b) four-year-old stem: dark brown

B. Pith in longitudinal section
*Condition: dense

*Color: yellowish brown

*Proportion in one-year-old stem: 38.25%

C. Cross section of a three-year-old stem with an
objective micrometer (Lmm)

D. Cross section of a four-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: indistinct

*Pores: solitary

*Growth rings of 1-3 and 4 are shown in the figure.

Proportion of growth rings
in secondary xylem

Spraea cantoniensis

App. 21. Spiraea cantoniensis (=7 ~V) (Rosaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: reddish brown
(b) three-year-old stem: dark brown

B. Pith in longitudinal section
*Condition: dense

*Color: light yellow

eProportion in one-year-old stem: 83.94%

C. Cross section of a three-year-old stem with an
objective micrometer (Imm)

D. Cross section of a three-year-old stem
ePorosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Spiraoa japonica

100%

App. 22. Spiraea japonica (€ 7r) (Rosaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: reddish brown
(b) three-year-old stem: reddish brown

B. Pith in longitudinal section
*Condition: dense

*Color: yellowish brown

*Proportion in one-year-old stem: 56.72%

C. Cross section of a three-year-old stem with an
objective micrometer (Lmm)

D. Cross section of a three-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: indistinct

*Pores: solitary

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Stophanandra tanakae

0% 20% 40% 60% 80% 100%

App. 23. Stephanandra tanakae (777 7V%) (Rosaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: reddish brown
(b) three-year-old stem: brown

B. Pith in longitudinal section
*Condition: rough

*Color: yellowish brown

*Proportion in one-year-old stem: 64.17%

C. Cross section of a three-year-old stem with an
objective micrometer (Imm)

D. Cross section of a three-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1, 2 and 3 are shown in the figure.

Proportion of growth rings
in secondary xylem

Abelia spathulata

100%

App. 24. Abelia spathulata var. spathulata (V7 /33%77°7%) (Caprifoliaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) six-year-old stem: green

B. Pith in longitudinal section
*Condition: dense

*Color: white

*Proportion in one-year-old stem: 72.92%

C. Cross section of a seven-year-old stem with an
objective micrometer (1mm)

D. Cross section of a seven-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growthrings of 5, 6 and 7 are shown in the figure.

Proportion of growth rings
in secondary xylem

Aucba japonica var.borealis

LY
b

App- 25. Aucuba japonica var. borealis (A7 %) (Cornaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: reddish brown
(b) three-year-old stem: reddish brown

B. Pith in longitudinal section
*Condition: dense

*Color: brown

eProportion in one-year-old stem: 44.68%

C. Cross section of a three-year-old stem with an
objective micrometer (Imm)

D. Cross section of a three-year-old stem
ePorosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 1, 2 and 3&&: shown in the figure.

Proportion of growth rings
in secondary xylem

Corylopsis paucifiora

0% 20% 40% 60% 80% 100%

App. 26. Corylopsis pauciflora (E=7IA%) (Hamamelidaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: dark brown
(b) five-year-old stem: dark brown

B. Pith in longitudinal section
*Condition: dense

¢Color: white

*Proportion in one-year-old stem: 25.13%

C. Cross section of a five-year-old stem with an
objective micrometer (Imm)

D. Cross section of a five-year-old stem
*Porosity: semi-ring-porous wood

*Growth ring boundaries: distinct

*Pores: solitary

*Growth rings of 2-4 and 5 are shown in the figure.

Proportion of growth rings
in secondary xylem

Edgoworthia chrysantha

App. 27. Edgeworthia chrysantha (3>/<%) (Thymelaeaceae).
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A. Stem morphology

*Bark color
(a) one-year-old stem: light brown
(b) six-year-old stem: light brown

B. Pith in longitudinal section
*Condition: dense

*Color: yellowish white

e Proportion in one-year-old stem: 77.80%

C. Cross section of a six-year-old stem with an
objective micrometer (Imm)

D. Cross section of a six-year-old stem
*Porosity: diffuse-porous wood

*Growth ring boundaries: distinct

*Pores: in clusters

*Growth rings of 1-5 and 6 are shown in the figure.

Proportion of growth rings in
secondary xylem

Fatsia japonica

App. 28. Fatsia japonica (> (Araliaceae).
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A. Stem morphology
*Bark color
(a) one-year-old stem: green
(b) three-year-old stem: b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>