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Kazuyuki OpA and Hirao NAKASONE : Studies on the wood
formation in.Pinus luchuensis. 1V. Effect of crown amount
on the width and seasonal development of the annual ring
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Table 1. A profile of examined tree (10 —year—old)

Tree D. B.H. Tree Clear H—Hb Oven—dry Lwo
number height  length H weight of D.H
D (em) H(@m) Hb m ®) leaves Lwo(kg) (g, cmem)
1 12.3 8.9 2.0 78 6.23 57
2 11.8 6.1 1.5 75 8.63 120
3 10.9 8.8 2.1 76 5.57 58
4 9.6 7.5 1.8 76 4.34 61
5 8.6 5.8 1.0 83 4.47 90
6 8.6 6.2 1.3 79 2.64 50
7 7.6 8.2 3.0 63 2.27 36
8 6.9 8.0 4.3 46 1.12 20
9 6.8 7.9 4.7 41 1.35 25
10 6.7 8.1 4.1 49 1.00 18
11 5.3 6.6 2.1 68 0.89 26
12 4.4 6.9 2.8 59 0.69 23
13 3.7 6.2 3.7 40 0.33 14
9
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Lwe =0.010%3
2 2 =0.975
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Fig. 1. Relation between breast height diameter (D) and weight
of leaves in oven-dry condition (Lwo)
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CLESI2BDOBREEETRL, MEAEST I HFMCERLTOREOLD | FEEOREGHE D - T
LirL, SEORETIR, MEARENCI~68%, | FLEE30~33%, 2FEEn1~4H%ERL, B
FEHEEQRBME 1,2 FAEORE TRESYUFELEETEHD DN TS

2. WERNERBCELITESR

ABHROEREROTRENE DT, EFEE LTRIABKREBNETH S0, HAOHEL, &
SR LERIBOBMEN DEET B, 8T, MELOOHIEPETHREFLE V1O bh, RBALL
HEEHARYESEEINIOT, HERSBBSVIREZNODEERIBAL, B OHBRBLZQ
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W DEBDOKNOEEICLZEEL b2, —F, BAREEY O OERSEAL SEE, £R+FVE
VONARYEORMEROE» DEZL S L, HELOEHSENL VAN BEREBRICENTH
535, ChbDEAEDLD LD, RBRAOHRENEPNTRECERSINEROE, BLUZ
DO¥EFICE TN ZAMMIAN & OBFEERE~S &, Table 2ILRT XS BKRBB G0,

Table 2. Matrix of coefficient of correlation(1)

eD) 2) €)) €Y) (5) (6) N (8)
ame oumber. D H  om R Lw  F
{1)  1.000 0.986**%  0.741 — 0.358 —Q.787*%* (. 784**%* (.823%**  (,044***
(2) 1.000 0.732 —0.337 —0.797**%* (.808*** (.783***  (.915***
(3) 1.000 0.304 —0.550%** 0.703  0.928*** (.769
(4) 1.000 0.402 —0.145 0.044  —0.306
(5) 1.000  —0.956***-0.651  —0.750
(6) 1.000  0.718 0.747
(7) 1.000 0.914%***
(8) 1.000

* Width of the outermost annual ring at the breast height
¢ Number of cells per radial file in the outermost annual ring at the
breast height
#+k  Sionificant at the 0.1 percent level

Table 2 Ti3, FERPATMAK I TEORTER, 2ERLAEMH 0, HiC, BRAZHTVHRK
LEN LEREOMNAE R4 0 DEBOIEL LTER LcLwo/D-HE BB EENH 5L L%E
FLTWB, 2DT &I, BOBEMNEBECLERSERIBECEET 50, Lwo/DHEWSEEELEL
2LDhICIIMBOAXINEINTNEOT, FRIEOCHEPHBEV S ERNLETIE, BO&E
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Fig. 2. Relation between Lwo D.H

and width of the outermost
annual ring at the breast
height (W)

Fig. 3. Relation between Lwo,/D.H and

number of cells per radial file
in the outermost annual ring at
the breast height (N)
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BWERE Lwo,/D-HOMBEFHRENSL VENC &5 5, BFRBOEHBIIIE FEORERE L U
Lwo/DHL B0 2 LERL T B0 1, HERBOEBBEEIIE FEDH & Lwo, /D.-H*% D
WHbELwg/DeHeHb &id X S5ICEVAEENS 0, 5 FEELwo, /D-H A LTHBICES Lt
BT LERLTI S, LIctsoT, M TEPHERIEOBENBEL RTIEETHIC LD, BOBER
BECRREORMBERY 0 OEB OB SR RRBICHEBTE L b hote 22T, Lwo,D+H
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D3 EEBPCE > TRBEBREBEREST 50 10F, TR, Lwo,/D-HPRERSK X VRBRAE
HEBEOZNRBALTY, 2OV HERBODIIVABRKEFRIEILT 2,

Table 3. Matrix of coefficient of correlation (2)

(1) (2) {3) {4) (5) (6) (7) (8)
cambial H—Hb Lwo Lwo
activityr D H Hb =" ™ D-H D.H-Hb

(1) 1000 0564  —0.731 —0.936*  0.877*  0.694  0.888**  0.953**
(2) 1.000 0.054 — 0.686 0.744 0.030% 0706  0.498
(3) 1.000 0528 —0378 —0.18 —0.601 — 0.766
(4) 1.000 —0.985** —0.717 —0.801 —0.820
(5) 1.000 0.728  0.744  0.744
(6) 1.000  0.888**  0.607
(7) 1.000  0.933**
(8) 1.000

* Length of period of cambial activity at the breast height
**  Significant at the (.1 percent level
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Fig. 4—6. Initiation of cambial activity

Fig. 4. Cross sections showing that there
was no clear period of dormancy in
the cambial activity of tree Nao 5. 4
—1. Condition of the terminal stage
of annual ring formation. February
20. 4-2. Condition of the early stage
of annual ring formation March 20

Fig. 5, Cross sections showing that the cell division of tree No1 initiated in early
March. 5—1. Cambial zone of the dormancy phase. February 20. 5§-2. Con-
dition of the early stage of annual ring formation, March 20

Fig. 6. Cross sections showing that the cell division of tree Nq8 initiated in early
April. 6-1. Cambial zone of the dormancy phase. March 20. 6—2. Condition
of the early stage of annual ring formation. April 19
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Fig, 7. Seasonal variation of the number of cells in the primary wall
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Date of sample collection

The number of xylem cells from the start of the new annual ring
at the breast height. Xylem cells consist of secondary wall thick-
ening cells and mature cells
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Fig. 9.

Fig. 10.

Formation of latewood cells. The latewood formation of tree No8. No 1 and
No5 began in middle June, in early July and in late August or early Sep-
tember respectively. 9—]. Cross section of tree Na 8. June [9. 9-2 Cross sec-
tion of tree Mo1. July19. 9—3. Cross section of tree Mo 5. September 20

Cessation of cambial activity. Cell division stopped in early December in tree
No8 and in early January in tree Nal, but there was no clear rest period in
the cambial activity of tree Na 5. 10—1. Cross section of tree No 8. December
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23. 10-2. Cross section of tree Na 1. January 19. 10-3. Cross section of tree
Na 5. Secondary wall of latewood cells and earlywood cells are being formed
simultaneously. Crushed cells are caused by electric stimulus applied on Janu-
ary 19. February 20
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Summary

The width and seasonal development of the annual ring of Pinus luchuensis having differ-
ent amount of crown were investigated. Samples were taken at the breast height throughout
one growing season and breast height diameter (D), height (H), clear length, alive crown length
and total leaf weight (Lwo) of each examined tree were measured after observation of annual
ring formation.

Clear length, alive crown ratio and index of leaf weight per unit surface area of cambium
(Lwo, D *H;examined tree was considered to be a circular cone) had significant correlations
with length of period of cambial activity. In trees having higher crown ratio and larger value
of Lwo,/D+H (larger crown amount trees), there was no clear rest period in the cambial ac-
tivity. In trees having lower crown ratio and smaller value of Lwo,De+H (smaller crown am-
ount trees), the cell division initiated in early April several weeks later and stopped in early
December two months earlier.

Latewood formation began in middle June in smaller crown amount trees and in late Au-
gust or early September in larger crown amount trees.

Number of xylem cells and width of annual ring had higher correlations with Lwo/D-H
than clear length, crown ratio, or total leaf weight, and they increased linearly as the value
of Lwo/D*H increased.

An experimental equation between Lwo/D+H and annual ring was obtained. In the same
stand, it will be possible to estimate or control the width of annual ring on the basis of the
measurement of breast height diameter and tree height, as total leaf weight can be estimate
from breast height diameter.



