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Shun-ichi SHIMABUKURO & Shusai MOROMIZATO: Morphological
study of the acerose leaves of the Luchu Islands
pine (Pinus luchuensis Mayr).
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BRERAA DRI, AR E & LIRIBIRICRG I HAEL T D, 3R 7 7~ v
(Pinus densiflora S.et Z.), 7 o< (Pinus Thunbergii Parl.) (M | Filikkk
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H B, pHEEOREBEIREIIIETH S
A G 1 IEMD, 13H 3 BEDHIETIL

N \“*'! U
RV PELE N 7

:,"' i:,:@‘izg!s!ﬁ':-: h FRERT 5o SPHRIHEIER DD
*f?°' T, RN TR E AR L
4 T\,
A #HEOR S
SRR SHED RS ITIE, BB
1 mm W P I s A D, B

AR SMIZ OV TH AR Z D
Nize. SIEEOEXE, ok 198.45mm /) 99.80 mm Ya¥g 142.91 +0.33mm T
H o726 PBEARSMRCOVCTEHBEDRX #FT UL, H1ZOHEY Th b,

Table 1. Length of leaves (mm)

T Sample .
Subjects - No. 1 No. 2 No. 8 No. 4 No. 5 Total

Mean 157.84  [152.23 1146.90 f182.25  [135.70  [142.91
4071 +0.59  +£0.57  +0.40  +0.49  +0.33

156.83 148.93 146.21 130.06 134.08 142.15

Median +0.89|  4+0.74  +0.72]  +0.50{ +0.61] +0.41
Maximum 198.45 | 191.00 | 177.80 | 150.90 | 157.90 | 198.45
Minimum 115.55 | 105.50 | 104.80 | 111.00 | 99.80 | 99.80
Standard 14.91  |12.31  |12.50 10.20 | 15.40

deviation +0.500 0.2 =40.418-45E0-28 "0 34l T k0,23
Goefficient 9.45-4-0.32i8.10--0.278.20+0.286.384-0.22{7.58+-0.25/.0- 78

of valiability PR Bt e It It +0.08

B #iEom&BLUVEX

M LoD, HIEOREX LU < & HNHHKN TOHHNN R BRSO LN D,
s & CVEX 2 U5E L7, Mgk L.21mm fi/)s 0.85 mm 3y 1.00=0. 001
mm CHY, EXIREA 0.74mm F/ 0.49 mm Py 0.61 £ 0.0009 mm Th >
2o R L VES H A HARBHEIISRTNE, W25, H3EDIEY TH D,

C #Eogkz, M, Ex&LoBfF

HEEDEX, 1, JESEHESHNR D O Tidle <, BRENCE - ThHRIEDERA H
%o EBERIEEN S ZFEMIINTHNY Urcpkitig, SHEEEENI L 5 B &
NT Do F WS & OMWRE O R/ A8 R & 3R BIRRIC 3 B = & AR S
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Table 2. Width of the leaves (mm)
SubJects\Sam?,le; No.1 | No.2 | No.3 | No.4 | No.5 | Total
Mean 1.04 1.02 1.02 0.96 1.00 1.00
+0.0020  0.003] =-0.003  =-0.002  +0.003  =+0.001
. 1.01 0.99 1.00 0.93 0.97 0.98
Median +0.008  -0.008]  +0.0038 --0.002| +0.003  --0.002
Maximum 1.15 1.13 1.21 1.11 1.15 1.21
Minimum 0.90 0.89 0.88 0.85 0.89 0.85
Standard 0.05 0.05 0.06 0.05 0.06 0.06
deviation \ 40,001 -£0.001|  +0.002  =-0.002  +0.001 -+0.0008
Coefficient 1
ity 5-12£0.17] 5.1:£0.17) 5.9:0.20| 4.90.17) 5.6:0.19)5.9:0.089
Table 8. Thickness of the leaves (mm)
T Sample
Sum No. 1 No. 2 No. 8 No. 4 No. 5 Total
Mean 0.61 0.63 | 0.62 0.59 0.61 0.61
+0.050, +0.002 +0.002 =+0.002 =+0.002| =+0.0009
. 0.58 0.60 0.60 0.56 0.59 0.57
Median +0.008|  +0.002, +0.008| =+0.002 +0.008| =40.012
Maximum 0.74 0.74 0.70 0.73 0.71 0.74
Minimum 0.48 0.51 0.52 0.49 0.50 0.49
Standard 0.05 0.03 0.04 0.04 0.05 0.05
deviation +0.001|  =0.001] -0.001] =0.001 =+0.001]  =+0.001
Coefficient | 7.45
R ohtity | 8-3£0.28 5.9::0.201 7.2:0.24] 6.7:0.23 7.620.26 "¢ 0y

(1) g3 O MW IR L (Ex/Mx100)  EHEORMTEIIARILIZES 4 RD

MY THb,

Table 4. Proportion of the thickness to the width of cross
section of leaves (thickness/widthx100) (25)

T~ Sample
SubJects .
Average
Maximum
Minimum

(2) gr3Eo BT A Ohx)JEE X (/4)) (mm?)

No. 2 ’ No. 3 No. 4 No. 5
61.46 | 60.79 61.45 60.65
73.40 |  68.09 77.53 69.61
53.15 \ 52.00 51.04 52.08

& R LGRS RS LSS 5 0B VThso

+

OREWTERNE, FEFIE
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Table 5. Area of the cross section of the leaves (mm?)
!

T~ Sample
SubJects ’\\\_;_ No. 1 : No. 2 No. 3 { No. 4 ; No. 5
Average 0.4939 I 0.5015 0.4999 I 0.4419 | 0.4776
Maximum 0.6564 0.6242 0.6649 0.6012 i 0.6319
Minimum [ 0.3533 0.3763 0.3661 0.3376 | 0.3768
1

(3) SFEOHHFTIZRIL (/& x100)  FEXDENZ, AT O THEWTIEIE
RIGEEE U /D&KL, ML & C 2 52 5 2 & Al Bo FERTIULHI6 3
DY THhH b,

Table 6. Proportion of width to length of longitudinal
section of the leaves (width/lengthx100) (25)

R Sample ; |
Subjects o No. 1 No. 2 No. 3 No. 4 No. 5
—— ___: S S — P e A._. S
Average 0.66 0.67 0.70 0.73  0.74
|
Maximum 0.91 0.90 0.98 092 | 0.1
Minimum 0.54 0.52 0.56 0.62 l 0.61

(4) SHEDWEE EHEDKENL, MRS X OBEORS ORrTRD L, HH

VAT & BB BIIRIC 5B 2 210 5 £ Th 7, WEIDGAE 120,93 mm®
/1 89.21 mm?® ¥ 58.43 mm®~78.31 mm® OHIHINIC I B, SO WETE R
FTIEHE 7 EDEY Td o

Table 7. Volumes of the leaves (Area of cross section x length) (mm?)

=" ]
. Sample |, g No.2 | No.3 | No.4 No. 5
St‘leects —_ : ' } : .

L - I R S
Average X 76.48 ' 73.54 58.43 65.03
Maximum | 12008 108.39 | 92.82 | 81.45 91.39
Minimum | 44.76 45.63 | 46.06 |  40.53 39.21

D IE

NI TEHOMIT LV 720, FHEDIEREEA T % MM LAIFRE T
HENKREIEREERT S X 512705, MERESPEORSERS & THIET 2,
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(1) #EH o £ X

fit R S

MEmoE XL, Ik 12.4mm /) 5.0 mm DIEHICH B,

BRI FoR T UL R ROV Th 2,

Table 8. Length of the sheath (mm)

Sample { No. 1

Subjeéts'\ < | No. 2 No. 3 No.4 | No.5
Mean 9.78-+0.04 | 8.78+0.05 9.2940.07 8.40-+0.04 ' 8.70+0.05
Maximum 11.8 12.0 12.4 11.3 11.5

i
Minimum i 7.6 l 5.5 5.0 6.4 6.4
R R S T
(2) BEWENSIEERIZ/IVT 284 BEMESBEOHAITEN <, TOHATEK

X 9.52 /1> 3.00 THhHad, TOEEFEAWERTILHIRDEY Tho,

Table 9. Proportion of the length

of sheath to the length of leaves

(Length of sheath/ length of leavesx100) (25)

T~ 1 |
T Sample |

Subjects - _ | No.l No. 2
Average 6.25 ‘ 5.76
Maximum 8.95 | 7.93
Minimum 4.64 4.20

2. AEEE

BIRED NERREIZ D\ T, 2B, TR,

WDNEZIEN 2o
A X R

FBE, FIUEDREMTIN Tl i5cs R & L
Bs—fg o JEHmEE  (Sclerenchyma-
tous cell) L V7gy, HIZHH/T DL L
DI, ETOTEREE HHITHAL, il
i (Intercellular space) (34E7: L
T8\, FIEOAMUIE (X )5y~ Cuticular
ThIbh, &LIAETAZKHATEL
T %o FBGHINEI LA T 13303 R
IR & 70 U, dhuoEic imia ps

No. 3 No. 4 No. 5

6.34 6.34 6.42

9.52 8.69 8.61

3.00 4.70 4.60
SAL, BERSHLER, KR, bk, HEE
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(Zelllumen) #WABKIZELET 5 L TE 5 (O 2 KB,

REGMAORE X1, BTk 35u v/ 12.5 4 F4EDRA 28.520.14
sy 19.14:20.09 & T o 720 ANEIRA 30 12 /) 10 2 SEIGfEDFA 18.75+0.22
p B/ 16.78 £ 0.08 1 T o 72, EBMANE S 36 L O OMERIM 2 2R T hid
% 10 ROMEY Th %, KEMIBORMIHAN LA 765.38 47 /)y 98.13 47 Th o
7oo SRBZHNIR OREITIERS 2 3014 ULy 11 OEY Th b,

Table 10. Size of epidermis cells of the leaves (x)

— T T T ; "
~—___ Sample
Subjects - _ | No. 1 : No. 2 ‘ No. 3 No. 4 No. 5
e \I - —— - . - PN R
o ’ Mean ' 90.60.21 21.6540.12 23.524-0.10 19.16-0.09 19.14-00.09
§° Maximum 2.0 | 825 | 8.0 | 205 215
A ] Minimum s 1.0 | 1.0 | 125 | 125
o | Mean 18750, 22‘17 80-£0.10|18.37:£0.10 16.78-£0.08 17.31:£0.09
S |  Maximum 22.5 3.0  30.0 25.0 25.0
= ( Minmum  15.0  10.0 10.0 10.0 | 10.0
Table 11. Area of the cross section of the epidermis cells
(Length x Widthx z/4) (4%
\\\ Sample | l ‘ i l
Subjects " —__ N No. 1 [ No. 2 i No. 3 ‘ No. 4 | No. 5
i N T
Average | B04.9T | 30436 34334 255.64 | 264.06
Maximum | 441.56 E 637.81 765.38  490.63 539.69
Minimum 206.06 | 117.75 137.38 98.13 i 98.13
o |
B T%HK

TEREIREDOETIZH > T, M 1~2FoFZdmaMomias vy, FERIZHE
B L Twbd2EEEN (Multiseriate epidermis) #Zm LT\ % (G 2 K&K,
FRZ AR TE < BB L, 2~4BOMIEL V725, TREMEE, BEEHE
B s L, fMBEDUIIEE L RNIEZBRTH S, TEEMNZF LV 258, W
T DOFMEEPIFRIZZEN L T 22RO b D9SN 5,

TEEMABOMILI~2BTHDA, 7Y LBZECDLDND 2 BITENDDF
THLZ DIHED b D BRI NI, IR TIEE~ FA3 3:3 T, kb 2:2 ik
4:4 Thotoo TEEMBFHORKEIRT LY 12 %, 5 183 EOEY ThHd,
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Table 12. Number of the layers of hypodermis cells

-~ Sample ’ |
Subjects ™ o | No.1 . No.2 | No.3 No. 4 No. 5
\'L e I I
General trend | 1~2 | 1~2 | 1~2 2 2
| !
at certain places K ‘ 3 1, 3 1, 3
Table 18. Number of the layers of hypodermis cells
at corners (Left & right)
]
T Sample ! I |
Subjects ~— . No. 1 : No. 2 No. 3 | No. 4 i No. 5
— — —_ ‘7 - - ‘i — - ——eee e
Mode 3:3 | 8:3 ' 3:3 | 3:8 3:3
) |
Maximum 4:3 | 4:4 3:3 | 4:4 3:38
Minimum 2:2 2:2 2:2 2:2 2:2

Note; The number at left indicate the number of layers at left and those at right
indicate the number of layers at right in the above table.

TRENEOKE 318, S THRA 37.5¢ B/ 1254 THY, mizfk 25.0
B 7.5p T o fzo TEEMBOES S L O EIEESRT I 14 ROHEY T
Hho TEEMBOMITEENE, X 637.814° vl 88.314° Td o7, MR
PEFT LY 16 ROV ThH D,

Table 14. Size of the hypodermis cells ()

= |
~-~__ Sample i
Subjects No. 1 No. 2 No. 3 No. 4 No. b
| Mean 24.4:+0.27 | 21.13+0.12 22.064-0.10| 21.43-:0.13 | 21.40-£0.10
g” Maximum 32.5 | 30.0 32.5 35.0 37.5
2| Minimum 17.5 12.5 12.5 16.0 12.5
~| Mean 16.85--0.21 | 13.38-0.10 | 14.28:-0.08 | 16.17+0.10 | 13.50+-0.08
=
5 Maximum | 20.0 25.0 22.5 25.0 25.0
B ‘ Minimum | 125 75 ‘ 7.5 10.0 7.5
Table 15. Area of cross section of the hypodermis
cells (Lengthx Width x =/4) (u®)
— T 1 ]
R Sample | ’ :
Subjects "~ - ’ No. 1 t No. 2 No. 3 1 No. 4 No. 5
Average y 314.59 ] 242.38 | 249.40 301.37 230.18
[ | |
Maximum | 510.25 | 481.75 | 471.00 637.81 | 529.88
: i 3
Minimum | 196.25 = 98.13 | 88.31 117.75 |  88.31
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cC & 3

KL, SIREOIFIIMIMET e 4 L, MBS R & o LBMETSIBER B L T 5,
SKALIFE DL L 7oFL30HNE (Guard cell) ASNFCEss » THEEL, FLOmidi

BT, KILBRAOHRE W%, KILEILIIMEIC & - T4 & h, fiE (Front
cavity) &IEWEJE (respiratory cavity) #JZm LT\ 5 O 2 K&,

SALOFUIIRBERTNZ L V3 LS BB L, MM L > TH AR, BIELHBE
ETHHADID D, AR HUGREE, § ClZadli~- X S ek TR Lz

s BB L AERERRH D s, KALOBIIERT L Y IFEICE <, K

A 6~ 18 HDEEHMIZDH - 720 KILOEKE IR T IULLYS 16 KDY Th 5,

SALDH: TR E SE,  APMER & HIERBIR AL T 2, [HlokExE, —fK
ITWFIRIE & O TEATPRK E NV FILOK E S BEesdiudyy 17 2, 45 18 5%
DY TH b,

Table 16. Number of stomata of the leaves
(Cross section of the middle part of leaves)

TT——___  Sample
Subjects —— | Mot | Nez | N3 | Med | Tob
=, | Mode 6 10 9 7T 7
4 2 | Maximum 8 12 11 10 , 9
= Minimum 4 6 5 5 5
3, | Mode 4 5 5 4 5
-t
‘5% Maximum 6 6 8 6 6
Q
> Minimum 2 3 3 2 2
— Mode 10 14 13 11 12
2 | Maximum 13 18 17 5 15
= Minimum 6 10 10 9 | 8
Table 17. Size of front cavity of the stomata (u)
T Sample
Subjects ——_ | Nl | Ne2 | Ne.d | No.d | Fe5
o Mean 05.4].-0_-0.44 29.474-0.32|31.06+-0. 29 25.66-+-0.24{30.104-0.31
=)
= Maximum 50.0 37.5 42.6 37.5 47.5
= Minimam 25.0 17.5 20.0 17.5 20.0
§' Mean 38 83+0.48 44 21+0.32 45 84+O ' 47.214+0.27|45.80+0.32
’z Maximum 47.5 55.0 57.5 - 57.5 55.0
ﬁ Minimum 25.0 30.0 30.0 35.0 30.0
< 2] g Average 1345.13 1171.22 1415.00 1229. 3] 1380.61
E %g Maximum 2018.75 1625.00 1912.50 1781.25 1875.00
8 %| Minimum 625.00 625.00 687.50 612.50 700.00

Area of cross section=Width x The deep
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Table 18. Size of the respiratory cavity of the stomata (u)

Sample

Subjects o No. 1 No. 2 No. 3 No. 4 No. 5
o | Mean 26.634-0.59 | 21.5440.26 | 22.40+-0.25 | 23.08+-0.23 | 28.14-+0.28

5 | Maximum 45.0 32.5 32.5 37.5 40.0

B | Minimum 17.5 12.5 12.5 15.0 20.0
g | Mean 39.64--0.46 | 35.56--0.38 | 34.23+0.33 | 36.57+0.34 39.20-+0.33

'; Maximum 47.5 57.5 60.0 50.0 50.0

ﬁ Minimum 25.0 20.0 22.5 22.5 27.5

o _q| Average 1040.63 765.36 762.55 920.15 | 1095.29

g 83| Maximum 1781.25 | 1462.50 | 1306.25 | 1406.25 @ 1875.00

592| Minimum 612.50 375.00 281.25 375.00 618.75

Area of cross section=Width x the deep

D # k&

< OB TS WHIEE T, ARIELOD 5 4 SRl S 7 B 9 HPS 0 43N
fazia v, Ui X VBRI ESN 5. SUMIFEBOIMIE, 9 [ERAOHREEE
MfacE 4, Thb Wit 2 RO & - T, BEROBIEE TR Ih T 5
2, 3, 4, 5, 6 KIBM), MIFEIIEAMMTIHAE L, WEAERRCEZERZR 1M
DSOXRMOBRE L H Y, TOMDOIFIZIZ L~ 2, H B\ EFRL DR
HlEE L HTE LT3 B 1 RBR),

ERARORIEEOMENZ OV, G. R. Shaw [L (1914), Doi & Morikawa I%
(1929), 1EJREC (1931), #RITh S DBIRIZ OWT, B KROMEIZSEI L T 5,

o 1 ZUkliE (pfr Medial)  Z OfIREIXANE, THEREOWFIIC ST 52
Ll HERTCAET 5, 7o Y ONENCHE (553 KEBM,

A1 Z0HEE (OH0r External) TEBICHIEL, % ORMS T iR EErmID 2

B %o 7=y DIERTHS (44 KEBM),

5 1 2UkHIEE (P Internal)  pPYREHMADL SRR, (et L TOLE 5 (H15
BIESHON

EN 2 (L Septal)  T2¥ & BUIZRIRH i L THIR T 3 (456 ®2
i)

VL ORI ARAET 5%, 49 1 Z0RIR0E 3T 2Bl 3 235 < Olasinia &

RERT D H 0k, AR CORERIND 2 RERE 30U BRI L T b o &)
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(4 BB BRI EE LS Y& T T Z0EE e L Tidk- oo AE
BRCEISE LA, 1B ATwxhirn, ML, Ao 3BIAEREN, 25K TIEML,
NOLD AR TEDMDORIIBIR S Nsh o720 35K, 48K, 5EARTIX4BEHE
b Y (AN

IR IR HECB < ST B A, HECb ROh 5, BIFEOBIIAL S FAE
3EARD 6 AR/NE4BAD2IHTE— FiZ4 AR THD, HHFEDOTIE, 45K
B TEOMLE, LAY 83.41 % LI L TREHE LKL, &b 4 BKT59.63
% TChdo WTEBVDHRRMT, 45AD 36.02% KL, RINI2EFRD
0.882 Thd, ML 2B AkTIIBREINT, 35AD 12.56 % LKL L, LD
fiid 1.05~3.78 2 O TH< ¥z s, WAL 3B K, 45K, 55AKTH
MTEZREINITT EIR e A BARTIMILL W BOLAEACE N LR ERTNED
L THD, BHEEDOEI L UBEERT LY 19 BOBEY Th o,

WIEEORE X & B2, HEEIRIEIEEICI L, BRESIOEREDKREL,
HITERTD £ o RE V. BIREOKRE Sk & OREIIERL & IWEFR T IULHS 20 %,
i 21 2, 35 22 FOWEY Th b,

Table 19. Location and number of the resin canals

\Sample . No. 1

|
. . No. 2 No. 3 No.4 | No.b
.S“'Z,’e“”' — e |
& | Mode o4 4 5 3 | 4
D ; |
"g; Maximum | 5 { 5 6 | 5 l 5
='% i : |
Z & | Minimum | 3 3 g | 2 3
B ; I
g 1 ‘ i
o8 | Medial 163 224 | 18 | 9 169
‘B !
£2 | External } 7 28 | 3 2
88 : |
3 Internal ' 15 2 I 4 ' 58 18
oy ! .
'g ® Septal ‘ I 5 | 4 . 1
(7]
Zd | Total 186 226 1 223 | 161 190
8 L I R .
BHg| Medial | 88.11 9.12 | 8.4 59.63 88.95
o0 | |
Ws§| External ;|  3.78 12.66 |  1.86 | 1.0
2 a8,9 ) |
§;g Internal 8.11 0.88 ! 179 | 36.02 9.47
g \
£ 83| Septal | 224 2.49 0.53
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Table 20. Size of the large resin canals (u)
sﬁb}.;c\tg‘-~ Sample | No. 1 No. 2 No. 3 No. 4 No. 5
— S —~ B o N S
5, | Mean 61.00--1.18 | 44.19--0.73 | 58.43--0.81 | 49.30--0.66 | 46.32--0.73
&8 | Maximum 90.0 75.0 85.0 72.5 75.0
% | Minimum 32.5 95.0 30.0 25.0 20.0
5. | Mean 51.30--0.99 | 34.90--0.61 | 46.94--0.80 | 42.65--0.62 | 36.134-0.74
g'g Maximum 80.0 57.6 77.5 62.5 70.0
Minimum 27.5 17.5 92.5 17.5 15.0
$gg| Average 9526.33 | 1266.15 | 2266.68 | 1711.79 | 1432.12
§ §:§ Maximum | 5495.00 | ©2821.09 | 4258.63 | 3414.75 | 4121.25
S 8| Minimum 686.88 392.50 574.03 343.44 294.38
Area of cross section.:M;j;; axmx Minor axisx =/4 -
Table 21. Size of the small resin canals (x)
= T
Subjects ~ !¢ | No.1 | No.2 | No.3 | No.4 | No.5
Supjeets .} | ) B N -
5, | Mean 47.40-61.00 | 27.85:4-0.64 | 42.17--0.55 | 36.72-£0.67 | 35.20£0.67
&8 | Maximum 75.0 55.0 .5 65.0 67.5
= | Minimum 30.0 5.0 2.5 200 17.5
| Mean 40.43--0.96 | 20.60--0.61 | 34.97-0.51 | 28.77-4-0.56 | 26.02--0.52
£ é Maximum 57.5 25 | 60.0 425 4.5
=% | Minimum 17.5 5.0 10.0 ‘ 15.0 7.5
38| Average 1492.80 | 503.46 | 1211.66 856.67 787.92
§ 8| Maximum | 3090.94 | 2266.60 | 8193.97 | 175L.53 | 3179.%5
£4 8| Minimum 574.03 44.16 196.25 274.75 117.75

|

Area of cross section=Major axisx Minor axisx n/4

Table 22. Size of the resin canals (Total=large resin canal+small resin canal)

= T 7 o
T~ Sample |
Subjects " No. 1 No. 2 No. 3 No. 4 No. 5
| Mean 54.38-0.90 | 36.32:-0.63 | 49.36:-0.61 | 44.53-+0.58 | 41.59-0.57
& | Maximum 90.0 75.0 8.0 | 725 | 75.0
= ® | Minimum 30.0 15 225 | 200 175
—— e ! | P —
5, | Mean 45.88--0..83 | 28.014-0.55 | 40.34--0.53 | 37.39+0.57 | 81.31+0.52
E% | Maximum 80.0 576 | M5 | 625  70.0
2% | Minimum 17.5 5.0 | 100 ! 150 | 7.5
< Bl Average 2014.78 |  898.78 | 1681.63 . 1387.80  1123.87
£5%| Maximum | 5495.00 | 2821.00 = 4268.63 ~ 3414.75 | 4121.%
% $! Minimum 574.08 4.16 | 196.25  214.25 = 117.75
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HHEEOIMANZ 5 ~ 12 [FDFFIRE L ic—B o ¢ B Eh O %238
22 FoMsbEEIN, HEEEMEBORN:, SHIEEERIEEE IR L TR
B\ E— FIE8~9IMTH %, BN OK L ZR T L 23 £OMY Th b,

Table 23. Number of sclerenchyma cells surrounding
and protecting the resin canal

B Sample !

m No. 1 No. 2 No. 3 No. 4 No. 5
08 | Mode 8 9 9 8 8
ST .

a. 5 N Maximum 11 15 12 10 11
= § Minimum 6 7 7 6 7
_8 | Mode 7 8 8 7 8
F ‘gé‘ Maximum 11 12 1 10 10
m'§ Minimum 6 6 5 6 6
=5 Mode 8 9 9 8 8
¥+ | Maximum 11 15 12 10 11
& | Minimum 6 6 5 6 6

PREIMIAO K & X% B2, Shlk oRERmmiD.
HURRE JOERE b REV, RAHHEMEORR, S,
X, B 24 K, B 25 K, 26 XOBEY ThHD,

R O AR

R 2

Table 24. Size of sclerenchyma cells surrounding and
protecting the resin canal (large resin canal) ()

WEFRTh

Subjects —2Ple | No. 1 No.2 | No.3 | No.4 | No.5
§. | Mean 30.95--0.34 | 26.59--0.11 | 27.38--0.11 | 25.934-0.10 | 24.48+0.09
‘:?'% Maximum 40.0 35.0 4.0 35.0 37.5
% | Minimum 2.0 17.5 15.0 15.0 17.5
| Mean 18.854-0.28 | 16.03--0.10 14.83+-0.1013.73--0.09 | 15.29+-0.08
.sré Maximum 25.0 25.0 95.0 25.0 22.5
=% | Minimum 15.0 10.0 7.5 7.5 7.5
885 Average 460.01 335.46 | 322.62 279.20 295.74
SE8| Maximum 735.94 588.75 | 662.34 637.81 529.88
£ %| Minimum 294.38 13738 | 108.03 | 117.75 182.47

Area of cross section=Major axisx Minor axisx /4

SR L ARSI BI P L TR L, 6~15 i TE— FiZ8 ~9 T » 726
RN O 53 WHmBE L,  SeRIIETE O 43 I L LT B v, S0k
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Table 25. Size of sclerenchyma cells surrounding and protecting

the resin canal (small resin canal) (x)

- T—~__ Sample !

Subjects ™~ No. 1 No. 2 No. 3 No. 4 No. &
” Mean 26.71--0.30 | 22.14+0.10 | 23.46+0.09 | 21.77+0.11 | 21.22+0.10
12} {
&% | Maximum 37.5 30.0 32.5 30.0 30.0
= ° | Minimum 20.0 12.5 12.5 15.0 12.5
” Mean 16.754-0.20 | 13.33+-0.08|10.98+0.10 | 12.67--0.10 | 13.85+-0.08
1] . A
i ’5 Maximum 20.0 20.0 25.0 22.5 22.5
= | Minimum 10.0 7.5 5.0 7.5 7.5
§ § g Average 345.59 232.92 240.95 214.37 224.32
S 8E| Maximum 446.47 431.75 446.47 441.56 485.72
£% %| Minimum 215.88 88.31 68.69 88.31 73.59

Area of cross section=Major axisx Minor axisx =/4

Table 26. Size of sclerenchyma cells surrounding and protecting

the resin canal (large resin canal+small resin canal) (x)

—

~___ Sample ‘
Subjects \\ No. 1 No. 2 No. 3 No. 4 No. 5
5 Mean 29.02+0.26 | 24.45+0.09 | 24.494-0.08 | 24.22+0.09 | 22.89+-0.08
w0
';'?'5 Maximum 40.0 35.0 45.0 35.0 37.5
=% | Minimum 20.0 12.5 12.5 16.0 12.5
B Mean 17.55+0.09 {14.7140.07 1.3.9210.07%13.67-_!:0.07 14.38+4-0.06
12}
R 'g Maximum 25.0 25.0 25.0 25.0 22.5
#® | Minimum 10.0 7.5 5.0 7.5 7.5
§ %’ g Average 402.80 286.34 281.87 226.47 262.22
S5%F| Maximum 735.94 588.75 662.34 637.81 529.83
E—i‘g % Minimum 215.88 88.31 68.69 88.31 73.59
Area of cross section=Major axisx Minor axisx /4
Table 27. Number of the secreting cells
“—~—___ Sample
Subjects No. 1 No. 2 No. 3 No. 4 No. &
of | Mode 9 10 11 8 9
#Ss| Maximum 15 13 14 11 12
B
H'a Minimum 7 7 7 6 7
& . I
- § Mode 7 8 9 7 8
g 84| Maximum 12 11 12 9 10
R=0
n § Minimum 5 5 7 6 5
s Mode 9 8 9 8 8
8 ;l; Maximnm 15 13 14 11 12
& | Minimum 5 5 7 6 5
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FART LY 27 ROBY ThHoH, SN AE SR, BRIE3SADIN5
K ARRT, 2, 8, 4,5 BARD 10p 23/ Th oo MEE1BAD 22.5 4 Hik
KT, BNt 4, 5 BAD 2.5p Thod, FHHMIEOKE s & ORBTER & WESE
SRTIULHS 28 DMWY Th b,

Table 28. Size of the secreting cells

—

] |
Sample | ‘ . i
Subjects\ No. 1 No. 2 No. 3 No-4 | No.b
- JE e L o R,
. | Mean 22.154-0.32119.67-:0.11 19.06£0.11 '18.74:-0.08 | 17.68-0.12
%é Maximum 30.0 30.0 37.5 325 | 325
=% | Minimum 15.0 10.0 10.0 10.0 10.0
.| Mean 10.55-0.35 12.36:£0.09 9.77-:0.09 | 8.41--0.08 | 9.68:-0.09
,g-g Maximum 25 | 200 | 2.0 175 | 20.0
=% | Minimum 5.0 | 5.0 5.0 . 256 25
4, 5| Average 183.99 'r 184.21  151.37 |  23.89 |  34.90
g 88/ Maximum 431.75 = 363.25 = 343.84 255.13 | 309.09
Z°% Minimum 58.88 49.06 |  58.88 34.3¢ | 39.%

Area of cross section=Major axisx Minor axisx /4

E EAAB
PO RHERETHER 4 N & b Dk
FBEHERAE#E (Arm-palisade par-

enchyma) T, f#J T. Hartig I% -
IR\
& > THOBH, #% G. Haber- Yce

landt KiZ & > TRHPENAH DT
HDN, FOB (arm) OUL 3~
11 T, Bo#¥iz2~3@THs,
FBERHLIE T TFRBICHE L T 5
HfE, BT bROENTECH
FRNT L & BN TRoRBCRERS %
75U, PRI 3 2 MBI R A
A USSR & 7o M A B
(3 2 K2,

F sk

AR —E O N B THE £ hlk
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MAELIE L, BHODDELE L T5 G LRI, doEED hiiz g 2 o
BHRNHY, NEEHEEROMIIBAMM (Transfusion tissue) THi&h, BA
MR 1~ 2 HOMES WA RS h D 57X, #8 KB,

(1) A B AREHOHOREZES—RBOME 25720, iR
PELREIERETH D,

WEZ D%k D &» 2 MHAN TOERLEH O N, Fiiud 4 Bko 21 HEKE2 5
AD 34, £~ Fix 28 AN CTHD, WEHIAORE IR HIZES 29 ROEY
Thd,

NEHIfEOARE ik, BET3EARD 70p 2HAEL, 3, 4, 5 5KkD 30u A
B/ Td o too WRIZ2BARD 504 HBEAT 4, 5 BAD 154 MBI TH -1
PIBHRB DK & & 36 & OBEIBTRGAR & ESRoR 4 U 30 DY Th %o

Table 29. Number of endodermis cells

Subjects P No.1  No.2  No.3  No.d  Nos
R o o
} \ [
Mode ' 29 . 28 | 29 26 ’ 2%
Maximum | 33 4 3 .80 | 30
Minimum 22 25 24 21 | 22
- [
Table 30. Size of the endodermis cells (x)
— .
Subjects -~ P | No. 1 No. 2 No. 8 No. 4 No.
i Mean 52.0654-0.54 | 48.96--0.22 | 51.86--0.21 | 48.424-0.18 | 44.86--0.29
&8 | Maximum 62.5 65.0 70.0 67.5 75.0
=% | Minimum 40.0 3.0 30.0 30.0 30.0
, Mean | 29.25+-0.38|80.704-0.19 | 30.49--0.17 | 26.72-0.14| 31.38+-0.17
E8 | Maximum | 40.0 50.0 4.5 2.5 4.5
=% | Minimum | 20.0 17.5 17.5 16.0 15.0
gBg| Averame | 1117.06 | 119%.25 | 124411 | 102285 | 1286.46
BEE| Maximum | 1839.84 | 205313 | 296.13 | 218422 | 247275
<o 8| Minimum 706.50 480.81 | 412.13 46.47 529.88
Area of cross section=Major axisx Minor axisx /4
(2) oo hOHIZT TICHRNZ X 512, 1EORETHIENGEHERKEE

THEFERLOHETHD (7 KB,
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1 hHEORE S ROFEDKRE S 2 UGE LA, 111E 3 BRD 670 1 Ak
T, BMI4BARD 30u Th ot EXFILIBAD 450p HEKT, HNi4 5
ARD 2801 Tdb o 7o MOAEDKE X BWEEIRTHULHS 31 ROMEY TH 2o

Table 31. Size of central cylinder (x)

— T T
—___Sample \ ‘
Subjects »~\\\ No. 1 No. 2 No. 3 No. 4 No. 5
5 | Mean 524.0+4-3.67 | 550.2+3.26 | 563.64-3.19 | 488.6+-3.95 | 527.0+2.61
= Maximum 625 620 670 610 580
B | Minimum 425 470 500 390 470
% | Mean 343.0+-2.49 [ 361.6--1.87 [345.0+1.48 [329.2+2.18 | 349.5+1.41
£ | Maximum 450 400 380 380 380
£ | Minimum 300 320 320 280 320
85| Average 0.1416 | 0.15%4 0.1553 0.1263 0.1447
g 55| Maximum 0.1855 0.1868 0.1999 0.1820 0.1685
% #| Minimum 0.1001. 0.1205 0.1281 0.0888 0.1243

Area of cross section=Width x thicknessx z/4 (mm?)

o HOEEDRSIREL R/ X100) AR ORIBTETZR I, Rk 1 BAD
73.68 fR/IME 15KD 48.00 T - 7o, iy 61.35~67.55 OIifHIZH %, HMTIEIE
RIEEZFIRT LY 32 DA TH 2.

Table 32. Proportion of the width to the thickness of cross section

of the central cylinder (thickness/widthx100) (%)
r i [

e

Sul?j';é\té\ Sag)li No.1 | No.2 | | No. 3 1 No. 47 Itho 5
Average 65.58 64.55 61.35 67.55 66.40
Maximum - 73.68 71.15 68.52 74.51 73.47
Minimum 48.00 56.67 53.85 61.22 60.00

N DD RE X EEEL OBA FHEDAKE X LPOHEOKRE X L OBERE R,
o FTEHEMIICT UGN O AL, TRA1BAD 59.52 Mk 4 FAD
44.44 T, FE 49.27~52.49 T b, JEXDOBRE RS kAKX 15AD 72.00
/N 3BARD 47.14 Th o7, Tty 51.69 ~55.38 Th o, HOHOME L OUE
T LEHED 502 LIER 5D TWEZ Lhibhd, MBLPESIZRVTSENE
NOHAEFIRTIULH 33 %, 4 34 £ DMWY Thd, HWEHRCHEAL L EAD



BEERRAEHEE o T B TITE 233

26.23 f/NE 4 BAD 21.63, ik 25.89 ~28.26 Th - 1o, LIREDHIMTREIFLC

72 g B RUOAERRITIE R D% A & R3S 85 OB TH %o

Table 83. Proportion of the width of central cylinder to width of the
leaves (width of central cylinder/width of leavesx100) (25)

T~ 1
T~—__  Sample
Subjects \\p No. 1 No. 2 No. 3 No. 4 No. 5
Average 51.00 52.29 { 52.49 49.27 49.32
Maximum 59.52 56.86 |  56.19 53.04 53.95
Minimum } 45.95 46.09 48.371 | 4444 | 4.71
| |

Table 34. Proportion of the thickness of central cylinder to thickness of
the leaves (thickness of central cylinder/thickness of leaves) (2)

S~

~

~ _ Sample |
Subjects '\\ No. 1 No. 2 No. 3 No. 4 No. 5
Average 55.38 53.79 51..69 52.64 53.71
Maximum 72.00 58.33 55.38 57.39 57.60
Minimum 50.00 49.23 47.14 47.41 | 49.23
Table 35. Proportion of the area of cross section of central cylinder
to the area of cross section of the leaves (Area of cross section of
central cylinder/Area of cross section of the leavesx100) (9
Subjects\»\fg No. 1 No. 2 No.83 | No.4 | No.5
Average 28.26 28.12 21.56 25.89 26.50
Maximum 36.23 31.74 33.60 29.52 29.58
Minimum 23.98 23.51 24.38 21.63 23.20

(3) # AMA BAMMIEHESE RO BT L CsEiinias g s o, M
EIROLEMTHITIE L~ 2 MOMES A BIst S N ice 2 OMARE, WHIZS
WAHNIRROWIEOIE LA L, S5 EBARBZ 27873 0 WEARN DORIIEED & 51ZIE
Bemia i A Ly G 8 RIZMD. Z ik 70 ~ 94 22 ORI TEIZE S Iz, Hilk
SREAZE, Sudan ITT (2% U TR B EA < $IBA L7sAs - 720
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(4) # % W MHERIPOEORTRIIIAE L, Bid2ET, MHEmeus
WE DI BMNMERTH D, MHEHETIE bIREH > TEMAZ3 ~4 HD
FARYE » BGE L, FEOBAMBNIER L T\ 5, 2MOMEIE ThZThd o
B CTHENL T 2 VB 2 HOMES R A E— L CTH—DHEERD L 5IZR 220D LD
2BINFAET Do L7cHdio T, MmHEERMOIEEED KE W DOLEE TOBITIRR
Hitbd,

MEEROKRE X 205 Lo, BRI 38R0 220 4 2Bk T4 EBAD 110 1 48
B/INThotoo BRI, 28KD 1604 HEKT, 1, 3, 4, 5 BkD 100 ¢ AiFh
T o1, FEMTERL 2 BARD 24728 ° 73K T, 45KkD 86354 »iB/ITho
720 MEEWOKE 38 L OHIHR £ huE 3 36 XOMY Th .

Table 36. Size of fibro-vascular bundle (x)

I
~_ Sample ‘
Subjecm = No.1 | No.2 No. 3 l No. 4 No. §
L Y- - b [ S, I
. | Mean 148.0-+1.66168.8+1.08| 166.4:+:1.23 | 142.7-:0.97 | 163.7-+-0.84
o m
Ef: | Maximum 210 210 220 ; 180 190
= | Minimum 120 140 120 | 110 130
Vi’s ! Mean 110.2:00.71 | 136.7:00.67 | 121.80.63| 118.7+:0.58 | 115.6:+0.63
0w '
£%  Maximum 130 160 140 | 140 140
= | Minimum 100 120 100 100 100
T Average | 128%5.4 | 18167.3 | 15032.0 ’ 12788.9 | 13942.4
EES Maximum | 120 oams 22451 18683 18369
w1 Minimum 9420 13188 10205 | 863 10990
I i

Area of cross section=Major axisx Minor axisx /4

IV = =

¢

BIEHEER £H0 THEM S MR E TR L TV 2Bk TER Zh OE#HEI DV T /S
2, M—HEEET ZHARIRBRA LHEAELEV LV o THBETF T, K T
(Seeds) THPHIN BN, BFEOILLA T 2IRRT, TNLNOBELE T HH
APHIREADEC > THE LR LTV %, L7ohi-> TREMIZERA 3 1L, 2729
BCEEOERLFETHHDEE LR,

BEEDKRE SITOWT 2 ~3ZFORADH D, LI, ERK (1941) 1%, £x13
~16cm, 11 Imm kiR~, Egbert H. Walker [t (1954) i, 12~16 em, L3R~

TWBERCTNDELHTTo 7-ERD 99.8~198.45 mm (ZHe UBBOH A/ TH
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20, HEDEZIZOWTIIAK—IT 5, #HUIEDHIL, 0.85~1.15mm TILJE,
TERE (1941) OFSIE —Bcd Do HEEDIEXIT OV TSRS & 7o HllE T &
RSB L DFT o ToEHIE 0.49~0.74mm T - 7=, SEEORMTEIIR.HH (HL
1R3BEDHIEEIRE) Thorohl, it - EK (1935), Egbert H. Walker X
(1954) SETEHB P L T 5 2%, FLAEEE LT ERRE Lcd OB
SRTIXTHEEBTH - 1

Bk D SHEERNT, 7 o= Y DSHEE 10~15em (LIE IE:E 1941), 6.34~15.14
cm (HFl 1954) kY HRREL, #1477 H=y (P. Massoniana Lamb.) o
5~6~F (£F 1918), 12~20cm (Doi & Morikawa I 1929) 22 L < EflL,
FH=wYD 7T~10cem (AR 1911), 7~12cm (Doi & Morikawa £ 1929), 5.79
~12.3cm (SHL 1954) k VLBV, #EOMIE7 oY@ 1.5mm (i, IE
SR 1941), 984 ~ 1947 pp (Sh1l1 1954) ICHLEE L /D&KL, TH= YD 9156~1338 1
(Oh1L 1954), I1mm pyst (B3R 1911) KEHPAL T3 & 3 iCBbh s, EXiE7 o
vy D 835~1434 4 (Sl 1954) ICHLFE L /&L, TATY D 546~1003 2 (S
I 1954), (ZHELReRe/hE v,

WICHEEDEX, 11, JEX & OZFEHENNIHEIE LIoIRE, SHFRMHEEN 7
L5 % LIERRABIIABN T2, EIES L DBIRE KT 2L, 7o<vidk
K 84.3 H/)r 54.4 Py 68.0 ~74.9 (SML 1954) T, 7 H=VidEK 85.9 &/
52.5 Y 64.8~65.1 (4H1l 1954) C, HiskASEEOBMTELIRILORK 77.53 &
/Iv 48.65 Yoy 58.57 ~ 61.46 (ZHAMK LT, HERMAI/DE\WMEER & > T2, HiEki
Bro=y, 7He  ICHE LT, MOBAMCEIAE L /AS T entbhd, S5
DEXZ/CT 2 M0HAE, 7 o< Ytk 2.08 /) 1.04 iy 1.23~1.47 b+
i 1954) ©, 7H=vizlk 2.15 /) 0.86 Tty 1.06~1.27 (ShL 1954) (T HE
LT, BEERiAORETEELRIHA 0.93 /s 0.52 ey 0.66~0.74 THred T/
, 78, TARYICHEK LT, MOMAIHERNE LRI enibhd, &
TSPBELREIMRIR IR L 2 52 B DD DL S RBRICH DD TH D, SIEEOKMT
EREE, M S CBEIITHAIT 22, HERRgIEOHE 7oy, TH<Y XV
<, o, 2N H &V MOERITIEZ 2VNE oo BTG b R/ &, b oo
=Y DF/A 0.73mm? Fk 2. 13mm?2 (SR 1954), 7H <Y O/ 0.40 mm? £
K 0.89 mm* (Shil1 1954) (I L T, Hizkkmdf)s 0.34 mm® ik 0.66 mm* T,
Hi S HB L T L /DX Z e tbhh b, SHE 0 HEE, 7o~ © &/ 62
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mm® ok 329 mm® (4hL 1952), 7 # =Y Of] 35 mm3 ik 98 mm? (-1 1952)
I B &, BREREAD /) 39.21 mm® Ak 120.93mm® T o=y k VAR,
ThHYEDAREG, ZHIIMBIVEXEDL 7 o=y & VS WHERIA TIZHRT
Do FTHTYEVNMBLIOES D/ CHEADEEENAZVDOIE, SRS
TAHRVICHLE LRI end 5783115, ¥EHOESIE, savy, 7h=Y
CHPLL T 508, SHERICH T 2 IEMROB AL R 5 & 7w~ i3k 13.43 Boh
1.39 (4hil 1954), 77 =itk 13.64 §/)s 3.45 T, HER#A @ b 3.00 HA
9.52 (THIB LT, DEWEER L > T2, ZHEIEMBEDHNZ 7 o=y R T H<wY &
DEHERDRZ & B RRT 5, SN E TR EnbHL D LHERIME Y B,
FHw LM LT, ARSI IS - T\ 5 2 & AR S LB,

BIBED AMITZIEIC D\ TRZE L BFJE S 9842, Dol & Morikawa F2 il ©
ALEIZ DTN DR T B,

LI D\ TR 21, BUINE (1926) (2 kg, 7 77~ Tl A Rl
TroeYRLV7 oy ORI EPETHS LBNT D, HBkADOIE Ti
PP & WIS BT B L AR, EHAUTBIAE 0 750, SMUTS cuti-
cular T35 HNTVDI &%, KEFEOBH 170 B O SHEED HHRIC R TRIL -
TWBLDEELIEND, FHIYMEDASZXZr o~y (FFL1954) 1238 L <Hil L
T\,

TEREEZ < ORFIHRE LD 15k e LTHW T2, BIL7 <Y IE1ET
7OvVIE2[ETHHLBNT D, PERATIE L ~ 2 F T T2 o<V ITHILL
ThBbDE, FH7H2YIZHIBLL TS b DA R A—IIT 2 BIZE S D
DGt o Feo GIIESINERO TR IR TR L7 7~ ik 1 1 (2 1 4D ek
3:3 (Sh 1954), 7 o=kl 212 ik 5:6 (SHL 1954) <, BEEREMEIGR/D
2:2, JkK4:4 T, 7uevkidL, ThHeY L OB, FEHO BRI E
EoTwBLIThHhd, Z7uwYOTERIL AMOLOIZRHIZH - THEELT
WA, BERFAD L NTHIZZEIN LT\ B OB S ey MR 0¥ & 09K
i, R oe IZHB L TWD L3I Bbhb, FEROAS XL, B3 LL
sa=VICBBLL, iz o=y 0/hE<, ZHRVITIRESE LV LEdi- T,
WAL 7 0 <y OBK 96248, Fh 189 48 (Wl 1954) (THLANE K, A=Y
DEK 524 12 izl 106 2 (SR 1954) L Dk E v, Zhidihis XL OES OBIFHAD
BREZ DN D,
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SILOE R LONME DL < OFFIT X - TR E—EEe LTRAVWSR TV 2,
Hipkks TR C £ T 5 2 &1k Doi & Morikawa %2 HES IRIEE OFE T2 7F
T3 L OBEAGICAFZET B BTN B2 & =39 5, KILAIEES & OMERES S
7252 EEKS DRI L 1T B DI TRIZL> T B b D EBE2 BB, KHO
¥z o<=voiEk 26 (/[ 7=y olEk 20 {94 (4l 1954) 12
R LT, BiEREMEIRR 18 MRS T, s o=y, TAVITH LA, HiEED
KREXIZT o= VDK 3481 4 B/ 784 4% T = v DR 8054 fvs 18047
(FhIly 1954) 2L, Hiskba iRk 2018.75 48 f/ls 612.54° Truoww kX
L, THTY EVREG, IFRET Y o< Y ORA 3894 12, /] 840 12 (HHI11 1954),
7 A=y Dk 1610 45 R/ 39147 (SRL 1954) THEBRRAO A 1875 4% SR/l
281.25 4% WZH L7 ua=2 L 0/hEL 7H=Y DR kEy, SILOBF LIOKE
i, MR R BIR AT T A DD TH DA, FOMFFIT OV TUIWTE L 237
Vo _

TERERTEZR L T 2 HMRIIAR T TR L T 2853, BOEREIBNIE -
SRER 78 U, PRI 72 L T2 MRS N 5 AT U BER 2 3RIC L,
F R A IRILAS D RBEFINAL L B W FHEL H D, TR 20
EENENIRNZ L HARITI L TRO THRIZEEL 7 LTV 2bDLeHE2b
Nns,

HEE OMF L OB, < o bREGRIIOM & LTHWSH R T eew, HEk
1zoWT % Doi & Morikawa £ (1929) 12 J » Ti#igE XL T\~ %, Doi & Morikawa
B3, HEEOBE 2 ~ 3T, MMM S 5 2 Mokl i, BB
LA TR & 0 BN ISR AR L\ e BN T D L LA 2B
Zg L7okiiig, BB O 2 ~6 T Mode (34 A - 72,

F AR IE 220 T, METH BB Nz, Dol & Morikawa ITOfER
Ei3ED L HAD, MlREDORNIPLLIMITH S & Doi & Morikawa KITZB~NT
VB2, FAOBE LN ABE SMESA, £ LTHMINRLE < KWTH
L0 o oo SMLE BTIIIRS T L, 2HRTIIMIA BRI N T oM 1,
2 BARTIIBEINI) 5700 Lizhio T, HESRHMERROFEINT B i (3=
B 4 & OIFENCAFAET 24ML RIBHEED (X, B L2MT - kA BHEZTH
TITESH o, BRI &L, Zua=y, ZHTIIOWT, MIROFADEEDOR:
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HIEE O BEMIZOWTIE, FACRERRELET 0L Bxbhd, MHlE
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#* B/l 542 ¢ (S 1954) THERRKA DIAIRTE OBk 5495.0 47 B/l 294.88 1° T,
7TV BRTUNEL, 7H2 Y IDRRPKRE, FdEORE, 7o<wvd
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ERE.  BREREMIERK 36.23 Bv)s 21.63 T Y o<y Bk 30.4 B/ 11.9 (S
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MR TH DA, ZTOKE SIIHBTERTCRA 24727.5°, B/l 8635 4% i
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Résumé

1. Tﬁe study was carfied out in order to provide fundamental data for the breed-
ing of Luchu island pine by studying the morphological characters’ of acerose leaves
of five sample trees.

2. The length of acerose leaves ranged from 99.8 to 198.45 mm, their width from
0.85 to 1.21mm, their thickness from 0.49 to 0.74 mm, and their volume from 39.21
to 120.93 cubic millimeters. The length of their sheaths ranged from 5.0 to 12.4
mm. The cross section of an acerose leaf shows semi-circle.

3. In epidermal cells, Zelllumen was observed clearly, and the number of layers
of hypodermal cells were one to two and in the corner sections two to four layers
were present.

4. The number of stomata was about six to eighteen and found on both the
ventral and dorsal sides. The front cavity is rather large compared with the
respiratory cavity.

5. Form of a resin canal which has been so far considered to be a key of
classification is not absolute one. In Luchu island pines, medial, external, internal,
and septal were also observed, and their number was from two to six. The mode
was from three to five, respectively. The sizes of resin canals ranged from 44.16
to 5495.0 square microns.
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6. The number of secreting cells was from 5 to 15, and their sizes were in the
range of 34.84 to 431.75 square microns. '

7. The number of sclerenchyma cells surrounding and protectecting was from
5 to 15 and their sizes ranged from 68.69 to 735.94 square microns.

8. When the sizes of acerose leave and central cylinders were compared, it was
44.44~59.52 95 in width, 47.14~72.00 25 in thickness, and 21.63~36.23 95 in area of
cross section.

9. The number of endodermis was from 21 to 34, and the area of the cross sec-
tion ranged from 412.13 to 2472.75 square microns.

10. One or two schizogenous intercellular spaces were observed in the transfusion
tissue.

11. Two fibrovascular bundles were present and sizes of a major axis and a minor
axis ranged from 110 to 220 microns and from 100 to 160 microns, respectively.
The areas of the cross section ranged from 8635 to 24728 square microns.



