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Abstract: To better understand growth characteristics of heartwood and sapwood and variation in
heartwood formation of Catalpa bungei, a series of experiments were conducted to measure ring number,
and widths of heartwood and sapwood at different tree heights by using tree-ring measuring station. A
regression model of relationship between heartwood and tree growth was established;

The results showed that annual ring widths of the trees reached peak at the 10th~15th year and could
maintain the peak in 10 years. The heartwood started to form at age 5.26 a, and the heartwood growth rate

was 0.90 rounds /a. It was concluded that Catalpa bungei is a hardwood species with a short growing and

harvesting period, an early heartwood forming period and a fast growing rate.
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Tab.1 List of wood sample information

BARS Pit/a W &i/im f§f2/cm B A
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II 31 17.0 254 5
I 44 203 304 9
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Fig.1 Schematic diagram for wood disc analysis
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Fig.2 Radial variation in growth ring widths
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Fig.3 Variation of heartwood ring number with

cambial ages
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Fig.4 Variation of heartwood radius with xylem radius
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Tab.2 . Heartwood initiation ages and heartwood forming
rates of different tree species

OMABENEY LT RER/

L a (#-a™
W (Catalpa bungei) 526 0.90
KT (Fraxinus mandshurica) 8.5 0.97
FABIRKT! (Juglans mandshurica) 5.4 0.93
FH B (Phellodendron amurense) 5.9 1.04
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Fig.6 Variation of ratio of heartwood radius to sapwood
width with tree heights

AFRBX MR AERTRHERE, mnEX
ROMENRT R EMEKTLT — M, X
RZE I RARKIENE, SFERAREEKTRE
HhBIZIRE RT3 T AN FI BoL b T Ao .
24 B O SEMEREERNRERR

WMARERE —EER, WTERMKE—EH
TR, Ut A AN R E R R LM AL, il
TEMHREAERANR, ST HMELHE
RBALERR T 7 IR A F

Wl 7 B, BOROA R SRR AR
B, SRMELBEER=HHRARE B, BN
° ]2 e

7 Ef. CHS5OHMERENER
Fig.7 Variation of growth rings, heartwood and sapwood
with tree heights
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Fig.8 Variation of heartwood radius and sapwood width

with tree heights
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Fig.9 Growth diagram of heartwood and sapwood of

Catalpa bungei

WA OMERS. FREWARIETFILEEME
W& R I TR R AR, LM SR AEFH
ERZBURFREN—BE. UMFERERERN
ARENEREMERNLAEER, HAMERT
R ERERK, BHE T HARTERE KN,
BREE MR ERMERRIEK, WEFEER, 4
FEMANEEREDFTRENRSHINS,
FLMER (R At

HIBETT L, AR o RO B A K AR ZE AR R
AKERETHFENEERT NS BRI, X—
RO L SO A KB ERKEE M E
R TR

3 #ig ‘

D WMEREE, ERMABEERBYEMESL
WERKES: EAMBEENRREMmER: &
RWELE 10~15a IR FEE, F4E 10a £4; OHME
GEWES A 5.26 a, LMTERGEER A 0.90 $/a, BTHE
KBORAE . OMERE B . HERIERRR
HI32 B RE AR

TAHERMRRITARLRG KA LA, Hkilid.

S5 K-

[1] Wadsworth F H, Gonzalez E. Sustained mahogany (Swietenia
macrophylla) plantation heartwood increment[J]. Forest Ecology &
Management, 2008, 255(2): 320-323.

[21 XEFE. ATEHRETRAE Y EAMEBEATLRED]. %
IR ARAbpalk X%, 2013.

LIU M Y. The variation of the artificial Larch and Pinus sylvestris
internal structure and wood density[D]. Harbin: Northeast Forestry
University, 2013.

3] xEH, K&, EEK, F. SEMEREENAMBEAEZ MR
Z R R EBIEFE). HlRE, 2010, 46(5): 49-54.

LIU Q H, ZHANG R, JIN G Q, et al. Variation of ring width and wood
basic density and early selection of Pinus massoniana provenances[J].
Scientia Silvae Sinicae, 2010, 46(5): 49-54.

[4] #®EW, HCE, KEE ZHEBEHARREAMGTE, FEBER
HESTENERD] TEALFRE, 2011, 37(1): 2-9.

XU Y M, WENG W Y, ZHANG Y H, et al. Difference in timber fiber
vessel and basic density of Populus deltoides with different diameter
classes{J]. Anhui Forestry Science and Technology, 2011, 37(1): 2-9.

[5] Fleur Longuetaud, Frédéric Mothe, Jean-MichelLeban, et al. Picea abies
sapwood width: Variations within and between trees[J]. Scandinavian
Journal of Forest Research, 2006, 21(1): 41-53.

[6] Knapic S, Tavares F, Pereira H. Heartwood and sapwood variation in
Acacia melanoxylon R. Br. trees in Portugal[J]. Forestry, 2006, 79(4):
371-380.

(7] EXB, ZER, %28, F FILEERM LM S50H0EKRFE
[J]. #olRlE, 2008, 44(5): 102-108.

WANG X C, WANG C K, ZHANG Q Z, et al. Growth characteristics of
heartwood and sapwood of the major tree species in northeastern
China[J]. Scientia Silvae Sinicae, 2008, 44(5): 102-108.

(8] HWMWE, EXF. AINREHROLIMESRREKFED]. Rt
ok K224, 2015, 43(6): 93-97.

GUO Y X, JIANG L C. Variation of heartwood and sapwood and growth
characteristics of artificial dahurian larch{J]. Journal of Northeastry
University, 2015, 43(6): 93-97.

(9] Climent J, Chambel M R, Gil L, et al. Vertical heartwood variation
patterns and prediction of heartwood volume in Pinus canariensis Sm
[J]. Forest Ecology and Management, 2003, 174(1-3): 203-211.

[10] Miranda I, Gominho J, Lourengo A, et al. The influence of irrigation and
fertilization on heartwood and sapwood[J]. Revue Canadienne De
Recherche Forestiére, 2006, 36(36): 2675-2683.

[11] Shinozaki K, Yoda K, Hozumi K, et al. A quantitative analysis of plant
form the pipe model theory I. Basic analysis(J]. Japanese Journal of
Ecology, 1964, 14(30): 95-105.

(FTERHE & &)

0130



