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Shusai MoromMizaTo: On the anatomical characteristics of
Luchu pine (Pinus luchuensis Mayr) wood.
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Table 1. Length of tracheids of sample tree No. 1 (millimeter).

._g Age :62 % b i |Smw | MR | S;‘ﬂﬁ{ft‘;ti‘_’i
n z:’§
6~10 year| 508 | 1.800.016 | 3.44 | 0.80 | 0.520.011 | 28.6+0.60
11~15 year| 500 | 3.1240.019 | 4.80 | 1.72 | 0.6220.013 | 19.9+40.42
o | 16~20 year| 507 | 3.3920.023 | 5.64 | 1.24 | 0.77:£0.016 | 22.6%0.48
§ |21~25 year| 500 | 3.60:0.020 | 5.36 | 2.04 | 0.67:0.014 | 18.50.40
S | 26~30 year| 501 | 3.73:0.027 | 6.08 | 1.00 | 0.88:£0.019 | 23.7:£0.50
| 31~35 year| 500 | 3.70:£0.023 | S5.64 | 1.8 | 0.77:0.016 | 20.8%0.44
@ | 36~40 year| 500 | 3.59+0.030 | 6.16 | 1.32 | 0.99-40.021 | 27.840.59
41~43 year| 500 | 3.70-20.027 | 5.80 | 1.52 | 0.90-£0.019 | 24.40.52
Total 4016 | 3.3340.010 | 6.16 | 0.80 | 0.9820.007 | 29.5-0.22
6~10 year| 500 | 2.22:00.014 | 3.64 | 1.04 | 0.45::0.009 | 20.2+0.43
11~15 year| 500 | 3.07:20.024 | 5.28 | 1.16 | 0.81=£0.017 | 26.3-0.56
o | 16~20 year| 500 | 3.80+0.026| 5.60 | 1.12 | 0.86--0.018 | 22.5+0.48
€ | 21~25 year| 502 | 3.86:£0.025| 5.96 | 1.56 | 0.84::0.018 | 21.940.47
g 26~30 year| 500 | 3.8340.024 | 5.80 | 1.40 | 0.800.017 | 21.040.45
3 | 31~35 year| 500 | 3.6640.026 | 5.56 | 1.40 | 0.8740.019 | 23.90.51
2 | 36~40 year| 504 | 3.66+0.020| 6.52 | 1.16 | 0.954:0.020 | 26.140.55
41~43 year| 500 | 3.640.027 | 5.72 | 1.48 | 0.88+0.019 | 24.2+0.52
Total 4006 | 3.4740.010 | 6.52 | 1.04 | 0.97-0.007 | 28.0+0.21
Total \ 8022 | 3.4140.007 | 6.52 \ 0.80 l 0.98--0.005 | 28.9:0.15

*  Probable error
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Table 2. Length of tracheids of sample tree No. 2 (millimeter).

0 8 g "
£ 5o 8 : ~
£ ae [ BZE Manzr vax | Mo | Snded |, Cooficentof
wn S o
N ZE - _ S
6~10 year 500 2.11=0.012 ; 3.20 1.04 0.4240.009 | 19.940.42
-§ 11~15 year 600 2.20=%0.017 " 4.04 0.56 0.60-0.012 | 27.2£0.53
8 | 16~20 year 500 2.6040.019 = 4.68 0.92 0.62%0.013 | 24.0£0.51
£ | 21~25 year| 500 | 3.1240.021  5.64 | 1.64 | 0.68%0.015 | 21.9%:0.47
& | 26~30 year 500 2.93+0.022 | 5.04 ' 1.00 0.74%0.016 | 25.3%+0.54
Total 2600 j 2.58+0.010 ’ 5.64 ; 0.56 0.74+0.007 | 28.7=0.27
L | 6~10 year| 500 | 2.05+0.014 | 3.84 } 0.73 | 0.48+-0.011 ' 23.3%0.50
8 | 11~15 year 500 2.4240.017 | 4.16 142 0.56£0.012 | 23.2=£0.50
E 16~20 year 500 3.01£0.021 l 5.12 | 1.32 0.71%0.015 | 23.4::0.50
g 21~25 year 500 3.23+0.023 ' 5.76 : 1.88 0.7520.016 | 23.23:0.50
3 | 26~30 year 500 3.4610.029 © 6.32 0.99 0.954:0.020 | 27.3::0.58
i Total 2500 2.830.012  6.32 ’ 0.73 0.884-0.008 | 31.1%0.30
Total ‘ 5100 i 2.71%0.007 |‘ 6.32 ! 0.56 ‘ 0.824-0.005 | 30.320.20

*  Probable error
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Fig. 2. Variation curve of tracheid lengths.

RS, B4, Syl BEOIEH, EfmhOREE, SR L0 Y 0
BT—BLEWE VDR TWARHERMBROE S X FOHEMEZHZZENTED L 51
Bbh b,



HRERFAM ORI 2w T 91

o L

6.0 (Length
oyl

-—— 'Total of tracheids in spring-wood and in autumn-wood
—— « —— Tracheids in autumn-wood

—— ———— Tracheids in spring-wood
Fig. 3. Length-distribution of tracheids illustrated as percentage (Sample tree No. 1).
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Table 3. Tangential diameter (breadth) of tracheids (micron).

— I Age o 7Sp7r1nig7-jvi>(id - Autumn-wood
LAt Average  Max. Min. | Average | Max. Min.
11~15 year 45.0 60 32 33.4 60 20
16~20 year 48.5 76 32 37.8 56 16
21~25 year 49.5 68 | 40 42.4 60 28
No. 1 26~30 year 52.0 72 36 38.4 | 56 12
31~35 year 49.2 64 32 41.0 56 24
36~40 year | 47.1 84 | 24 39.8 60 24
40~43 year 49.5 72 36 42.4 60 24
, Total 48.7 84 24 39.3 60 12
11~15 year |  36.2 52 28 3.0 | 44 24
16~20 year 34.4 52 24 28.9 40 20
No. 2 21~25 year 35.7 52 20 30.8 48 20
26~30 year 41.4 60 28 32.4 48 16
Total | 36.9 | 60 20 30.8 48 16

Table 4. Radial diameter (thickness) of tracheids (micron).

Sample - “V, Sp‘ring-wood 7 Autumn-vsrff)m’irmw )
trees Average ; Max. @ Min. | Average | Max. ‘ Min.
11~15 year 45.2 1 60 32 23.6 32 12
16~20 year 47.4 64 36 21.9 32 12
21~25 year 47.8 64 32 23.8 32 16
No. 1 26~30 year 51.9 72 36 23.8 32 12
31~35 year 52.5 80 32 24.8 36 12
36~40 year 45.7 68 32 24.2 36 12
41~43 year 53.9 84 32 28.0 44 16
Total 49.2 84 32 2.3 4 12
11~15 year | 46.7 60 | 32| 24 36 12
16~20 year 46.4 68 | 28 25.6 40 12
No. 2 21~25 year 51.3 72 32 26.9 40 12
26~30 year 50.2 80 36 26.9 40 16
Total 48.6 80 28 25.9 40 12
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ETIIRFE T Lo T, B2 MM RERE " T2 L5 Th b,

L/Tx100 €%, B ERET IHEMBRETON2HICEEY L - TWd, &
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HREEBTTTHEZD L, EERORCHDOFEIBES I L ThEwvEn

i

Table 5. Relationship among breadth, thickness, and length.

Sample Subesis Spring-wood ] Autumn-wood

e Age T/B><100 L/Bxloo\L/wao T/B><100‘ L/B><100 L/T><100

' \
11~15 year | 100.44 69.33 ‘ 69.03 70.66 ‘ 91.92 130.09

16~20 year 97.73 69.90 71.52 57.94 100.53 173.52
21~25 year 96.57 72.73 75.31 56.13 91.04 162.19
26~30 year 99.81 71.73 71.87 61.98 99.74 160.92
31~35 year | 106.71 75.20 70.48 60.49 89.27 147.58
36~40 year 97.03 76.22 78.56 60.80 91.96 151.24
! 41~43 year | 108.89 74.75 68.65 66.04 85.85  130.00
; Total 101.03 72.90 72.16 . 61.83 92 62 . 149.79

’No.l

11~15 year | 129.01 60.77 47.11 78 11 78 07 99.18
16~20 year | 134.88 75.58 56.04 88.58 104.15 117.58
No. 2 | 21~25 year | 143.70 87.95 60.82 87.34 104.87 120.07
26~30 year | 121.26 70.77 58.37 83.03 106.79 128.63

Total 131.71 73.17 55.56 84.09 98.38 119.99
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% %0 L/Bx100 Tix No. 1 & No. 2 Tit k%172 <, L/Tx100 ¢ T/Bx100
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DOHFPIZB W TRBEEDOMITES L HENLEFRL A L, BEIRREEEOREVLO
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T/Bx100 3 k¢ L/Bx100, L/Tx100 &\ Fh HFEOHMEL RT LD EHE L
b d,

T/Bx100, L/Bx100, L/Tx100 # —f&#x= 4 X Table 5 DY Th %,
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Su, B 260 Th o7z FAAIHREE T 1500 FIFIZ DWW T JllE L7z &5 5%, F
¥ 6.721, ek 10y, o)y B T o toe FRMESHOEE A ERGEE DR 2 (50
BXiZit-Twa,

REERETITESANBE NS, WEHE T DIIVWERTL, EEE TEREVE
BILABE S Wiz, EHBEICRT ZEMIUE 1~2 I THIIL, £OKRE i 20~28
M Thb, ¥72, Crasulae LEEXh, ZhDOTHIZKE\ Trabeculae NBE I
e

B & & M ®

AR LA, & M SRR T3 D o SR LA Tl i R B K TP R E
BExhD,

WHEZRT 2 PRBOIHEDO R I 2 € L 7= #R12 Table 6 D@V THH, £
DEXIIFEAR T80 1, Fsls 30 u THHy 144.5~186.9 4 T » 120

Table 6. Length of narrow rays (micron).

\Subjects Sample tree No. 1 ’ Sample tree No. 2
Agﬂ\ Average | Max. | Min. Average | Max. Min.
11~15 year 175.6 450 30 164.8 345 30
16~20 year 185.9 780 30 159.9 450 30
21~25 year 169.2 645 30 174.5 570 30
26~30 year 144.5 525 30 | 175.7 720 30
31~35 year 178.3 600 30
36~40 year 186.7 600 45
41~43 year ‘ 170.2 750 30 i
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RECTHNZ 350) 2 BONMLARE, 90 2~3 BISBHEFMIENA S0, 0 LTl
12 1~3 [BOBNREY 255, BT b~T7 BOBRRES b B h . KR
TOBRBTERIRMEE 27 L, ZOEALDH CIREMASBE Sz, By Rmo
BER I T, BATEIZIRIT 28FLE, BMEHTIIERED 5 WIINBIOEVWERY
L, BTN L Y XREET D HEMIAVHEI N, —~FHICH T 2 HILOK
EI~2HTHLEMAMIENLI VS ADNDZ L b DB, &TF (1926012, HEFAN
RIDE R TEIC I\ THIAL L LFEBALHKET 2 LB T 0555, EEOBEL 7
FERTITPELFAILBIE SN ) - 7 (Plate C &), 7 u~y, 7A=Y (Pinus
densiflora S. et Z.), im0 (Pinus formosana, Pinus taiwanensis)
(& 1926) THPEMANBREI NS Z LMD L HFE LSV L D & A
oo

C ® BE &

R EE £ FB 4 AU IR T IS 2 BT 5 C 2 AT E B,

MIIRIE DI AL, 355 & EAREMAT & 0 SAFIZI 5 ICREGPCRENZHIR L T2 &
3 THb. lem? M0 ORIGERE, KA 69.0 14, /s 37.5 fHTH - 720

MBI D K& Xk, RETIE 144.00~190. 37 1, 4512 Tl 128.56~169.08 1 T &
%o £ DOMFGE 15016, 37~25389. 48 12 T %, BIEEOKE LI OZFDKRE X2 RR
T4iE Table 7 O30 ©h s  (Plate E £:),

Table 7. Number and size of resin canals (micron).

T : s e .
" Major axis | Minor axis [Areas(/ﬁ)**

Sample trees ’ Age ‘ Number* (W G ‘
11~15 year ‘ 63.0 ‘ 147.57 128.71 | 15069.81
16~20 year 55.2 180.00 156.59 ’ 21526.24
21~25 year 40.0 | 188.00 169.08 | 25354.65
No. 1 26~30 year 39.2 190.37 167.85 ‘ 25389.48
31~35 year 52.3 179.86 « 154.00 22110.58
36~40 year 55.9 181.79 159.03 22936.71
41~43 year 37.5 144.00 131.85 15016.37
11~15 year 69.0 156.59 123.56 15370.57
No. 2 16~20 year 58.7 183.43 154.00 22291.45
21~25 year 55.0 177.04 146.37 20499.43
26~30 year 65.6 185.00 163.14 23916.78

*  Number of per 1cm?

: y . L LT
**  Major axis X minor axis X 5
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HERRARFE EOBR25 Ld 5 HINT, HRERIH O M1 RR k& B 5 23T 4~ <
EBE AT REBOEFIIRDOEY ThHD,
1. HMoOERIEHBIZEE, RPBRBEEET 2.
2. BEEIEZIBEIN
3. (REEEIL 2.71~3.4lmm T 7 (Table 1, 2, Fig. 2),
4. REEORMHARE o LHE # 29500 i @igsn (Fig.
1),
5. AOETIZEHLO THMICERREENBEIN. TORESIMT 1.8 5
JEXT 2.8~4.6 {5 Tah 7= (Plate A, B),
6. REEFOMIIHEMIBCIL 36.9~48. 71, FAA M Tix 30.8~39.3 1, FHXILH
P T 48.6~49.2 1, FAMILTIX 24.83~25.9 4 T 7= (Table 3, 4),
7. REUEBOEXIT, BHETIE 2294, HHBTIE 6.721 Th -7
8. (R JE/x100 (2FEMHET 101.03~181. 71, FkiF#S <% 61.83~84.09
Tds s
9. {REED E/h X100 1 2HME Tix 60.77~87.95, Fx# T2 78.07~106. 79
THh -7
10. {RESD B/E X100 (ZHME T 47. 11~78.56, Fki#Tix 99. 18~173. 52
TH o7
11, BRBHEMBOR SR 80, &K T80u Th 7,
12, BN TR O 58 TR ZERBEIL 2 B X, 1 FEZRT 280 1~2
BThs,
13, BRI lem?® %Y 87.5~69.0 HTHA L, +DKAE X2REE 144~190 4,
Ei1% 123~169 u, mEFGE 15016~25389 12 T - 72,
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Résumé

The study was carried out in order to provide the fundamental data for the Luchu

pine by studying the anatomical characters of two sample trees.

The results are as follows:

D
2)
3
4

5)

6)

7

8

9

10)

1D

12)

13)

The color of wood in spring-wood is yellow-white, and, in autumn-wood, it
is red-brown.

There are many false annual rings.

The tracheid lengths range from 2.71 to 3.41 millimeters.

Some tracheids have bifurcate ends but such tracheids are quite small in
number.

The gigantic tracheids were rarely observed on the transverse phase: they are
greater than the normal tracheids by 1.8 times in width and by 2.8 to 4.8
times in thickness.

The average breadth of tracheids ranges from 36.9 to 48.7 microns in spring-
wood and from 30.8 to 39.3 microns in autumn-wood.

The average thickness of cell wall of tracheid is 2.99 and 6.72 microns in
spring-wood and in autumn-wood, respectively.

The ratio between thickness and breadth of tracheids is between 101.03 and
131.71 per cent in spring-wood and, in autumn-wood, it is between 61.83 and
841.09 per cent.

The ratio between length and breadth of tracheid is between 61.82 and 87.95
per cent in spring-wood and between 78.09 and 106.79 per cent in autumn-
wood.

The ratio between length and thickness of tracheids is between 47.11 and 78.56
per cent in spring-wood and between 99.18 and 173.52 per cent in autumn-
wood.

The maximum length of narrow raysis 780 microns and the minimum length
is 30 microns.

Only windowlike simple pits were observed in the cross field of the ray paren-
chyma : number of the pits on the cross field are generally 1 or 2.

The number of resin canals of the tansverse surface ranges from 37.5 to 69.0
per square centimeters. The major axis and the minor axis of resin canals
are between 144 and 190 microns and between 123 and 169 microns, respecti-
vely.

The areas of the resin canal ranges from 15016 to 25389 square microns.
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A,B:

oHom g0

® ik &% BA
(Explanation of Plate)

BEWTIEZ $s1F 2 FUR(BCER  Gigantic tracheid
on the transverse surface. (x150)
Me £Z WP T Radial surface. (X600)
# Wr T Transverse surface. (X150)
B f§ i Resin canal. (x300)
Y] # WT M ‘'Tangential surface. (X 300)






