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HHR (Pinus densiflora SiEB. et Zuce.) &BAR (P. Thunbergii Parr.) &IXH TR i
T HREABIRE LOF IR ICRT bMCEEL 2ME L S, RHREROBET 2
Bl LT, BRSHoEREEFRE S 2HHBA EEL,

ML CTHEER, BESRIEECRT ROILELR T, RETA L T2BT-OEEOH
Weh 2888 0 o RDITH L OHARETFH, RikE BROTETO BRI BEHORICLT
HWR GRSCKIBINELSHEONEL b, 2HEORMICREXL 28RS T EMfL
WILHES, YRR (Seed-wing) OR/MCHR DI HEL DN EDL (1), R4 BEEREC
.5 2% BRDIETIE, £ ORATEICHBLRETONED, FRA E2 Y ER T 25k
RkEaub,

SRR TR, BRORMTOEHS >ERNRII bRt oKL LBL ATk
F

W FEFEE O O MARHCHEBILEY, /SRNREOHMCE D T2 o535
ERTESBA ERTRAD o

BeOTEFERGE, WE UKD THTERFEL D R 2T, SEScEs
Tk, SBROBI L THHLEAE BCETHEIECRY 2B EMoB 203506 ¥, BB
b AR T S ¢ DR T RIS 3540 b, ARKIEEREC K D 1IBHCIORE
FHESEL DR 2HACRT Y, KEESHRRE YR, BRk ) ReWcT 2HL8TE
OTHRE 2HLEFS

MDA, BROFROR S EML 2851 5% & LClEIE (Adult leat) O FLBRMME
CR2GEDN ED 3, 4, 5, 6, 8), REBFHIEEMSICHRT FIE (Cotyledon) K X FNEIE
(Primary leaf; OHDHG AT 55, BROEIN HFEL2{ELELLT 2R,
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WCAHARBETEFEEOMS CRU 273 MAERTEFEOREE BT BAHR
b SR B REIBAIRR LT, 18 2 SEEOHFAR X D KIE 100 EEO BARICE 2 BHEIEC
BRTOBELITO, 2EEEECRU 357, BROHHISIEEINEORE 2R (Resin
canal) B OB TARAGMIN (Hypoderm cell) OFEEASE ¥ b PR L, ITHER ki y Bokd
b, HOBEW LERLER 3 IOHEICRY 257, BROBHESBIIGELEI L),

AR BIFLIEER DRIEIR RO T K U REHRBHBCRTIT O 722 b0lc LT, i
OHEE BHFHCET Fxr FREMAW N L CHEEN 2170, B o@ERIEckT2
MRYFHEEIIORY,

BICRIGHBE R 28058, DOWHHEELTHEA~ALN 5 BMLHHBCHLBERS
HBERT,

1. F %

BTRFUIE 49 ROTHE (Cotyledon) HSIREEZOHANE b, KIBICLET B4
O B OEB LT BRI B OFAIE (Primary leaf) & A%, BHERICHFIL T
EL (5 1 EESR), KECE D TREORERE T 288430 b TEk kic 2 A5t
OBBIE (Adult leat) TLEF (1, 2, 3, 6) RLHCRBEORIED SHTEELOT LY
X2H08Y, HOTMARRAFCENEAET 2000 BNEVEHLTHRALT S b
DOYET o

BOE FEOWH gy semmare | s BARBEREOKEL D BHCRTAE Y
Y), BEEOMBHBMIHEICHD TH BROEMHS ZHNLTLAE
¥ENEDL 3, 4,56 8), LOFBRIELLEFLE CRFIEIFERE
OB O ACH D THE LRI S 2056 F,

TERFBCTREE -9 & BRCHD TR 49 RFELED DO
Rah (F 1 B2K), TREBEECRY 25, BROMIIERYITBHE
3B (Resin canal) OfLE &, BFHEL (Hypoderm) #3 1 B O TN

O=Qotgledon, g 1 b BRI 2 EOBBSIE XD k500 2 BCHHL, H

fo ORI, BATRA ERBL THA LOBEL R THER T2 30D (3, 4, 5, 6, 8),
RDCTFECD Y TR ELER: C ~5 b X 23EE & B FHRELORE LM b Bk
LEY, FECRU 28BS, MEPASIIC R ESELERFIMAED
M &y FEOHBE OB RIIHL 22285 Y, FROTFEOCHEEILE IC E=A]
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¥2L, HOME (Ventral side) OIHBRIEMRH L T icKL, BRICH Y TRIEL
M (Dorsal side) LE L2 E=ARIEL, FHEOEOEZ L 1 &, KFo 2%
OREIX& W2 12 R 2BREFE T, ML THEOEBIABICHLIEL (SR 2 LR
Oreb GF 2 B2,

82 B FROMEm ALTFERR, BAMN b HER (Fibro-
vascular bundle) (B --ic L THIEE Haploxy-
lon L &S, FEOHEE O BRicHiRe ©
xRy SRR E, MBS (Endoderm)
: S OBRAFRICS D TREBCEBELE LB
A=FnOTH B=mRroT5 BICRTR ETEH EXEEABERET 20

e=Epiderm, m=DMesophyll, end=TEndoderm,
ph=Phloem, z=Xylem. fHIRID V72D GE 2 B2MH),

b2 S0 RY TFEOH ORHFIC IR KGR, BROBINYELEBIELEF,

III. # H E

FAEIE (Primary leaf) X THEOTARM D <, HEHORER iciisRicEiis) L cigs+
ZHIRIEEOWNL I 548 (1, 2, 8, 6), WLOWATERBEFHEIE (Adult leat, OIN L 2 ASH K A
TEES 1 AAEL, BRI EE LARKCRER L EEY F 1 m2n), vt
FEOHEE ORI, BRIVEMCR TR RPI LT, BRI TITE L FEERE &
Y, BIRRIGCENZIEXBETRCGENU Y o T LTS FOIR & 8L TR D OBR
¥EL, PAEOHBEHOBRCIEMEOMIc—-202RrBo#L,

M L CREERBEEEMCR CRETIECHY 2 (SRR~ LT, 3B F AL
it (Hypoderm cell) ZZ& < FHE TN E S, BB R 2 Bicf: M 200RERLED
1 EEBE O TR E L7 ), N E DR THEILTRRECRT 288 m kK, B
MO D2ERIEE I T AU MR A D D T ORGBI R L T21Y

RUTEERFIECILLELZEHMEN L, FHEEARCRY 2BFE0M 2 HHowka
YR LERD CF 3 @),

BEOHESEROMNBHMER ICR Y TH, BRLEINT2BICH L ERL 288
b0k 2 MERIRY 21L0 2 EHOMIREHGEBEOMIREH CILL TR oM E &
HBicad,

HEEECH ) TRBFEFOBRFBICEEELDOICNRTY, IR 2 FEEBRTOER
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e¢=Epiderm, h=Hypoderm cell,
m=Mesophyll, r=Resin canal,
end=Endoderm, ph=Phloem,
z=Xylem.

OMITRTHESE, b 3mm. fIHETIEROLFH L 2MEIRECD Y T LB HROBEIR
BRETHGCELTEL G5 5 MR, BRCd ) TIRETHIC S, MEMIE (Endo-
derm) (T biZBE T2 BB LT GF 6 W2N), ItoBREOMECH
VRO THEICEOERICHK, BRAEEBILENED 3,4, 5 6, 8), FEECHY TRHF,
s b 2 BOoRBESIEORBICES, #i FE GHERANBBEROTT 20D obic
RED, BoRENN (Epiderm) CHHEL T 1 BRFALY (5 3 @2HD. f£oT—R
MEIEORREOEBECH D TR, BREBIILER T 28mM ANE S, KICER L
by BAEBLCLIEEICHAED 2R 2ERD L EBORY .

B L ENREO ARlCE—fKIC 6-7 HOFWHINE (Secreting cell) B b, JLREE ¥ IZEOM
B HIMY (Sclerenchyma cell surrounding and protecting the resin canal) IC T B L{ReEw
23Ok 2, FAOVEEOBIRELBHEIECHN TR TR cERE 2R8I G
5 W2 BicRENBCER 2B, JhoEFEORIGEEMR L R LED, 2-4 4
OSWRE EERERRCELENLY G5 4 B2,

R BBROMEFECD D TRA U EEMRICEL TBBER TN E b, ILOFROR
IRBHMRLEEERCER L 2R EREL, P23l GB 4 21D, MO TH
CREMBICERT 2 ACRT 1 HOBIREEBIRERL T, 1 BoS WS TR
HRcEBE2 b 0b V), RALERCRTEE 288XBOTHICLTHRYE 2
LOSWHRRASERE L CEEREMBCE LS oML, L TIBATEREOHIEEC
RT 1 HOAWIRAEEREMRC BELEZ 0, ERFOMUL MRETORR X
DERIEH BEOTH G) KEIZ2PORMEBEL O RLZIHEEZ 2BIEE
BEH BT, £ 0K BAOFROBT LIFEL Ok HHCRY 2T IEHETH O
REFEFEORISECRTHERR 2HR LT O 2BICEDA LT,

EBIC DD TRU LEOHE R Y THAL BB E LMHBEACEILEDL 25 &K,
UL E RMERCH D T b BEIC AT 2, BROBIREE FBozh k) b0
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A=HROPES; B=HRoOPESR
e=Epiderm,
m=Mesophyll,
r=Resin canal,

scl=S8clerenchyma cell surrounding and pro-
tecting the resin canal,

s=Secreting cell.

RBHCBEL T DV ORDHERT DI LTRER EEXEEkD 2H LB T
Iv. @ %

TREAE (Adult leaf) 4L kic 2 AR AET 2B ICIEOHETH R L2 THREMO
HERY, ML CTFREABRERDOFAEERMN SRS 1 HOMBHREHL, Bl Haplo-
xylon O ENE S, BLHEIECD ) CTRIERMEDHA LRT o RLILOEEIEC R
TGS X D dDEIC 2 HOMESHASERICEENTA T Diploxylon OARE L2450 T Wifkic
FEY GF 6 B2,

TWRIECRY pF, BRORREBURBOME & H THRMOBERECH ) T, =00
AR EREN ORI E D O D (5, 4, 5, 6, 8)

L HEEOmECHT 210

TR 2EIREOMEBERFBRIC S ) TRETHECEBLTEL (B8 5 MBR),
HARC R TIE B FHENC 3 AR SR (Endoderm ) 12 458§, & (A oRLREOP ICIE
T 240k GF 6 BW2R) WaoRER 25 G, 4,5 6, 85, WHERHFEIREO HEC
BEE DI RDBREIECTY, I 2 SFLEOWAR L Y MTOTIROMICR THIHSE L%
AT LERORES 3nm. ZICLT, RKAERAERT 280 T Likh 2BEIECHT
by TS EROKFEICEMCEBE 2RI L 2 AR Lc/EEtd 2 L8 258
ST,

B EIEOBREORE LR 24K, BBAOHIFEIBH TR 208D,
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e=Epiderm,
h=Hypoderm,

m=Mesophyll,
r=Resin canal,

scl=8clerenchyma cell surrounding and pro-
tecting the resin canal,

s=Secreting cell.

2. HiREOBCET 282

7 BROBBECHET HBRBEOBILEF 2-12 BHoOWECRTELL, BHTHICKE 15
ExHTob0b@BodoNRD,

LPLBTOBFEE 2 HECNTRIIA ESCOGA 2 inh LY, LERNCEAFS O B
OTERDREFRD bOCRTERK 6 BOBBELA T 28ink 20040 b0 1 FRERH
L7zb, WL THBEFEE SR TR EEIEOE X b%&m&( T2 EETHEY (B6
B, A28, XFEOHPL VNFD-EOEIET 2 BFL2ZID 14&AD, SURHICHR
TREREEDDOLTAD CEL, HLTRFEEEOBEILOMEEREE SN,
4,5 A ENE S, BRMNUSEDEI X Y hRichy Tk 24 FHICLTHIC 5 &
OHED YY) o BNE PEORMCETNEFRAL 2 kDo

RiT 20 FEFCENZIEOER L VAR Y FHIC 2T 5-6 FICLTHIC 4 B 7 15
THL, SIBIICTI: 24 72D, |

T 30-35 SRR TRIEOIIL X W FRA ERIBEC 2T 6-12 LT, 20, 6-7
O b OIRKIRBITRT 2-4 FCPEEENE S, Fo2FiHicl T8k 9 Bl b H 32 4
MEBMBULR L 2 bORRIBCRT S 6-8 FHOL{ OMIRHEEHL, #D TEER (FEOH
BEE LR 2BBICTIE 5 #HEET20E3~b VD,

80-100 SEEDEARICHTIRIED IR X v UAD 22 Tl 7-12 i L TAIRERC Tk 2-
4 HIELID o

Hi o BEBECRY 28R EDHMRIAMBRORS £ 2 1CELTHMTNE S, (-4
Bo Lo THHBROEERRORD CH D TRIET 20 RIFT, Wic—#ickzidh
BELESCOBARFEEI VN S FAME TR 2 BFET20H ARED, 4 BEEHID
B2 -4 BEETHHEREKD, 20 BED EEANETEAE 5 B &R bR
T5L000L, |
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LB X 0 17 L, BEOMICE #F 2 2 MOBISEE R b BoR(, £ 08
AMDZEED THITE D, I “ABIRE ¥ HHIE LBL, Ao b OREBIGE L5
T30 D (5)o

LT Zave B (8) 12 “HEMOIE DMISHMIAIED h AR A TRk LT X D3
DEWBRERBCED M CKBICELS T2 EMELNED b, P & LEBFRARBRIC
AT RIEOH SR & HHE & RFEA & AIRIC LT, PIEL RICRTHIBICHAED CF 6 [

BRI, A E LRTROM ¢ MEISEOE 3 bEROBEORTICHE D THES b, HICRE

ORI FICR TR T 2BIRED D 72 b
506 B MAAERENEORE, i esE

A=2 FoERiEN e 1 HOMMEELE  HEmE,
B=2 @oRIMRN RS R T  BilE,
C=FED P JIB BT B HERAT

e=Epiderm, h=Hypoderm,
m=Mesophyll, r=Resin canal,

end =Endoderm, st=Stelar tissue,

f=TFibro-vascular bundle,

ph=Phloem, z=Xylem.

RICHT i BEROFK, BRRRTY, HRBHINEH 8 HoBEELET20ab1E
#HF, MHIC 2 mm. HHEE LORORIECRT bR 8 HoMIBELEL, 14
ORI b THIRERIZE LS X 25U,

i LT HICHISED A LR T & LA OR CH b THEOEMI N 2 HEE T
WS T 2EER T 200 el BABICRTE 2 BHOMSHOMBIRK 7z b
T EBE (45 6 I, B B, HoMMEAME (Endoderm) OIS A ORBY RS X
BICE D, RIEOUTBICH TIZ M BAKIC T EEE b 7e 5 hO G OB RSIER Tk
b, LRSS EEEN & 2 BIREOME L LTRBRLEL L 208 bk
Do ZIEE (D HROBOMHEMIEECE D THIE LB 258, B0
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R BY) 2 HETE B T BB T A b .

3. RTHkcBlT 28igs

FRABOBE T (Hypoderm) 1ZFIC 1 BFOWBMLE X Y & b IEORIBIC R THC 2 B
HIBOBRD, MBLBACDD T 2 [ © EYSHIBIE X b & b RAIICRATHE 5-4 8
EHL, WOCRE LT 3 HEBNL G, 6, 80 ARLE bSHEERIECR D b 0L
LT, MOETRFEN 2 BE B L7 3 RICE S IR BRRE RS, £OT
TR 2 WEDNOTEINCRC LHIRED B0 A 68 T W& LMl T2 5D, i
(20T S WHBIRT by TR X D b IO BB O A IR b AL B & %
VEZ2RDe

1. iR & SR 0O THE (Cotyledon) OBULBHRT HIX 5-9 A, #h#12 4-9 A LTHAEIZ
BOTHPLL , HORNEFHELCHR T b WEHILC RSN Rk b X327 2 BIEE (Resin
canal) RECFHUE (Hypoderm) %58 F,

2. FROTEOHEEIECEZATRLEZL, JLOME (Ventral side) OTEIX Y
GHRENED, BROFIEIEL (HHE (Dorsal side) kL ¥ 2 B =AMELEL, T
BOROEI L 1 R EEHOTERE 152 12 OR2 LT, WRAR cd Y THEE
OTFEBEFRICHUFEL (oAb,

3. FIBOFIEDMEMY (Endoderm) HHCIBANE b, MEOTIHCH b T RilH
EFEMH L REBHEHBLET,

4. Ry MAROFEIE (Primary leaf) BHBEEFINTRAWRTHBEFHEINE S &
1 B EREORTHEMB L AL RNELHEONHBEICRT 28 ME WIREL 2 %
248 Lo |

5. 7 BROMAERECREC 2 HORBEHSIEORIMIEL, M EFROL KRS H
OFR K (Epiderm) ICEBL T 1 HHFEEE D

6. HBOFEIEOMIGEILE CREMIRICHERE 285 C RIZB OB L kb
LED, 2-4 HOSUWHMIL (Secreting cell) 12 EHZRKMIMCHELENY o

RBCBBROMAIECD ) TRFE U (KBRS ELTERERETLE b, HLoZBHEE
EHMREEEACER L T2R Y ERLRT5EL, BOTHRCEEMRcZ®BT
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BEMTRT 1 HOBIRERMRSERL, 1 Mo WK EMLcEEET2H1d V.

BB R ERTIAIEC S © T DB (Adult leaf) & RN, BAOBIREZFBROZN X
DLEDRNHICBUBL BT 2V ORZHERT OO L THAR R Z2HRD 2HEEFH

7. PRI THIBICRY 255, BRDEREMTHEF BN 2 T LR S
Enb T,

8. % MAROMFHIECHT ZHINRE OB R —Fi O & 8 D HEXRRORT T H
DT HIHWIET B MR ERNEZ b, ZLObORBHEE I VN 8 HEME TR 2
MHEATL, 4 XV B2 34 FIEHATHIELRLIRY, 20 LD EEANEFRAES &
PLkER 2 XV REBHIMUER 12 ST, ALBITR 6EHEGTT2b005 0720,

9. BHWIZOII X b REHC RO T FRIEARE LR 2HIREORE 2 b k0% EO
BBICHY TEES b0, £ Ob0REOPREL SR TIECH S TNLE D
PR TR THRCHARE2b0H D 2D,

10 Jnfuf7s DAEMROH, SBRITRT b, HBSFI~NEE 8 HOBRELHT2b0A b
FEMEDIT 2mm. fHEE LOH 5 ZHBCHRT bEECSE BIC 8 MoMIRHE AL, —
POFHICTKY THIEERRME L T2 b00mL,

(WA 8 47 4 1 - AN EARREARSEE RN T
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SOME ANATOMICAL NOTES ON THE SEEDLINGS OF
PINUS DENSIFLORA AND P, THUNBERGII

(Résumé)

Akira I1zuka
Kin-ichi MORIKAWA

In the practice of silviculture we are often impressed with the necessity
of identifing the species of seeds or seedlings just germinated. However
Pinus densiflora S1EB. et Zucc. and P. Thunbergii PARL. are hard to dis-
tinguish in their seed stage. It is also much more difficult to distinguish
between them by the external form of their seedlings in the year of ger-
mination. ’

Therefore the authors have sought for a method of distinguishing the
seedlings of P. densiflora from P. Thunbergii during the year of germination
by the anatomical characters of their cotyledons and primary leaves.

1. The cross-section of the cotyledon of 2. densiflora is always a
regular triangle in shape and the apex of the ventral side is acute, but that
of P. Thunbergii is always an isosceles triangle in shape, based on the
dorsal side, and the ratio of the length of the base to the other side is 1:1.2;
' Moreover the apex of the ventral side is much more obtuse than that of
P. densiflora.

2. 'The endoderm of the cotyledon of P. densiflora is always circular
in shape, but that of P. Z/unbergti is usually elliptic in shape, the long
axis being dorsiventral.

3. In the primary leaves of P. densiflora, the sclerenchyma cell sur-
rounding the resin canal is always absent at the part touching the epiderm
and 2 to 4 of the secreting cells are close to the epiderm. on the other hand,
in the primary leaves of P. Thunbergii, the sclerenchyma cells are usually
continuous and surround all the circumference of the resin canal, but the
resin canals are close to the epiderm. Rarely a sclerenchyma cell is absent
at the point touching the epiderm and one of secreting cell is close to the
epiderm. Then it becomes clear that the resin canals of the primary leaves
of P. Thunbergii lie somewhat inward comparing those of P. densiflora.
And it is true of the adult leaves. In the adult leaves the resin canals of
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P.'densiflora are close to the hypoderm, but those of P. Zlunbergii lie in
the green tissue and after adult leaves have appeared (which is generally in
the Autumn of the year following the Spring germination) it is easy to dis-
tinguish between them by the site of the Tesin canals in the adult leaf.

In both spesies, the number of resin canals in adult leaves is generally
2 within about three full years after germination, and 3 to 4 develop within
four or five years. 'Thereafter the resin canals gradually increase in number,
usually to 12, very rarely to 15. In seedlings and trees of vigorous growth
the resin canals usually extend from the base to the top of the adult leaf,
but in cases of poor growth the canals disappear half way up the leaf or

ever eatlies.




