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o EDOKR, Y F ) OFMEFORERBIMCHEE SR TV HEBT—BRORE L 2FH
CTHAHZ Ebhiole, LELAERD, BEESKDEADEBICIZERIBEALHLR T
RNEORBBEOHDZ ELTFBINI, SCTREEDLIRBEDO—DOTHABLHBEORF
FEOWTHR L CEREEYRET 5,

TITELSBLAMR L IHIEEOARBOBLCH A I, ST r0 E TR
BHRTEEEL, BCRBELCEAERYED THEL TPLMBROZ ETHS, T, &
ZARIR B A BB P oo Ml L BRI ERARET, - T, BREBRETIH
BEANTHZ LixTER, TRk, BREBEBIKRED, @RSANTLbR TN THH
Lic il (ML) 055 LR IR 5, ~) ¥ ) OBE, BEXERIHVRESE D
MFEERMERE»r LRSI ACE L TC2~3 BB CLBLC 5 TH 1, $1, +
DEMBEDRZEALIBLHROREL LD THEDI L bbhwic (S)I-FH 1972),

COL I NBEAHMRCH I AMEOGEC VTR EAYHLRA TV WEE - TR
<, H ¥ DoLEY - LEYTON (1968) 2% Fraxinus excelsior -G, % - ZASADA -ZAHNER (1969)
M Quercus rubra TENEFRFEDFEMBECEFDOL 5 FnRbb R B ICHE L
TWRIBERG, Thif, BXHROFENERINCBER, b EBRO Frazinus
excelsior + Quercus rubra &~V F VD 3BEL e, OBBCOWTIEL o T
Wighse #o T, BEHRAFETHIIL0BE, I-theHFERLDBEELREITOWT
OHRIELS ABIbinONERTH 5,

XTI TEELR LV DL PTEEBMOMOBIBEC OV TFhOEEYFABEL TR LD &
LTHIRICEF L, 20, T LIBEHETO T RABELMEORBELLOMnE S
DO TRIZEHL TREAY D,

ERL X 52, Frazinus, Quercus, Kalopanaxr @ 3 Bt & 4 + DEHEED —ITiR
LM SIETHOT, = OHROKERLEE—BORAERBIC O COMBLEDS En
CIEBELEZOND, T, 0L RBLAMBENMKIENOBREECH D 2 & H—RBHIC
HEINDIeHE, BRBCOWTOBRBED S L L REAHERLYRIET B TH55 L,
EHIR DI ERFERBEAETIebh ThiaKIEORBORR LRI T EAdb bR E
R RT LA PHEZI RS,

Teds, TOPMRLMED D ETIREBEREE MO H EEK R EREBDEE) OF 2
CRRERHEFEC -T2, TCREL TRBOBLELTRETH 5,

IL SRR

HABBIERRD DD~ Y ¥ Y &S, EEECKEMTOLERAMECETSH
%o BRI T N TIIBERFEE MU HEERN TRFCABTL T 30T, £HiEe
2ERT AT,
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1. ~ »r = v Ulmns davidiana var. japonica

2. ¥ F £ = Fraxinus mandshurica var. japonica
3.F o~ & Phellodendron amurense

4, ~NYVY=zvy, Robinia pseud-acacia

5 3 X + F Quercus mongolica var. grosseserrata
6. ~ UV ¥ VY Kalopanax pictus

HRARITRTHFHRE R LS BLERTH D, TOMERH» AR LTI 2, &t
BERBEEGH lom AORE XL BKE, Ebc FAARTHEER, tr v Tu#
L, IRIE 10~20 p EOBKIEGIN ST T, 77 =v &7 7 A MGOZERER TR
HA, REL SJ)I-AH 1972),

197143 Ap b 5 A ¥ T 1~2 BHEME CEPNCHEB LML 12, 1o 1 BORK
CRABEE LLT 2ROBARLLEFRER LETD, H2E0RE LD, TEXHETE
BECIHEELHRLI S LK,

L. &% £ /5 &

Bl 51T, MAMRYSLHEBHFOMBALCIXE LY <L TOMEBNLER
BRDB R, T, BEHBROGELHERT 5 CXHRBHRCEC» THMRTH
LD s 5 L RaniFhuebitv, £2T, UTORECH > THIRSHFE
KD, WRBHPTOHBWMBMOLE A X RL, Fhrbc Bl L Mland s Z k¥ HREL
Io>Eltc, ¥, HaxOMBCOWTREANGIEERDICRETEOEREORE X2 H4
ShizlDrHEL, ThiBRCHFEIhLLONE I ERFL I,

%3, DHBBORDHFICOWTHNDS, WREBMRASHL TP EAYRTHL,
FoMiah B AESH, BEEREARS R, FHEIMET LR TSR E BRI
EEOX SRS, BRBLEOBEBLL LHRBHFOMBOERBEITTRVEL, #Hil
hEebDLZELWERYTET, UED3ODHED S LD Ehs 1 D TIRDbALEFTIX
ZOMBPISHUPE LB SBURTHRLHUKTESDOT, 0L Mars Mg s L T#
-1

EEOPE R LR BEH DTN TOMABIC D\ TiT e o fo, BRERRY BIEEE M
BREHCELTWAL00BJEKL, 2, 3, LEBEOY, FXEFIhTOMBYRD, £
WD BMBE N E 5 h R AT - . BERFIEOSUBRELYERA» S OMBEECEEL
- BIEfEA Table 1 RINTWBIETH B, $€- T, Tablel ¥ Riug, FHcKT 24
frBOSBMEORB LMD S LNTED, Ik, HEL2ADHAKNCOCTORNEME S
zt=bDTH5,

¥, BRBHIRBELMTOMCH Y, KELORAIFFCHBCEDDZ ENTE
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Table 1. Total number of the cell divisions in each cell position radially
removed from the previous year’s ring boundary.

Ulmus davidiana var. japonica (Haru-nire)

Cell Position
Date ' 1 » 3 4 5 6 7 8 9 10 1 12

MF NEFE A%

4-17 0 4 8 20 11 5 2 4 2 1 223 170 0
24 1 5 26 76 9 64 53 52 24 11 1 217 31 0
51 0 8 36 113 166 131 75 47 24 6 1 1 134 0 13

Fraxinus mandshurica var. japonica (Yachi-damo)

Cell Position

Date 1 2 3 4 5 6 7 8 9 MF | NF v
424 o o 2 2 1 356 | 351 0
51 0 15 35 29 10 3 2 201 | 130 0

8 0O 2 46 58 34 9 6 3 1 247 | 130 2

Phellodendron amurense (Ki-hada)

Cell Position

Date \ 'y 2 3 4 5 6 7 8 9 10 |MF | NF V
4-24 0 8 14 35 26 2 0 0 0 1 272 203 0
5-1 | 0 17 44 67 43 19 5 2 214 67 0
8 2 34 120 188 106 27 10 0 0 1 253 9 14
Robinia pseudo-acacia (Hari-enju)
Cell Position
Date 1 2 3 4 5 6 7 8 MF | NF |V
4-17 0 0 0 0 3 1 368 364 0
24 3 20 15 6 1 2 1 141 110 0
51 8 78 123 104 64 36 15 9 256 40 7

Quercus mongolica var. grosseserrata (Mizu-nara)

Cell Position

Date 1 2 3 4 5 6 7 8 9 10 | MF | NF  V
4-17 2 27 52 23 1 1 2 1 1 252 172 4
24 1 11 21 12 5 73 32 0
5-1 16 45 89 93 53 15 9 8 2 1 81 0 4
Kalopanax pictus (Hari-giri)
Cell Position
Date 1 2 3 4 5 6 7 8. 9 10 11 MF | NF | V
4-17 0 7 69 64 29 27 21 17 10 0 1 255 110 0
24 1 3 98 210 156 104 61 26 10 1 209 2 17

NOTE MF: Total number of the measured files in transverse sections.
NF: Total number of the files in which a cell division is not found.
V : Total number of the differentiating earlywood vessels in the transverse sections.
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A0, MHMOBEIBEHTXEVv., 22T, b2 THELOERAYED T, WIFEEREHRR
WEL W 28EH LB LB, BECHEMEORbhIL A E TR, £DO®,
Table 1 iIL/RENTWAHMBRONEXRLTHESOBVNELCURBHEFOMBETHS 213
Bxicw, ¥HhO MF 22 004K ETHRAIS h-£XRFHL, NF 1£X&274 o
Bl Bbhith- ERINORKTH S, Thi, NF oo s Alikalion
MERL, 202 L3HRBEBNEBAC > TRz LErnTEELLRD, VIESEER
EEZLRH RO HRE LR, BAKIEHOERELLFEMEFTORAL L LG ErRD L
NDEX5ChkdETHRIEI NI,

X3 LTHBLALEREOSHUBAEL BT IO AEE, ThbbilhE
DERFIOEOFH - EEL sl b T, BEEY LD A SRTE -1V, £
Db, BHIhcLEREF] MF) cxid 5 & EBEEDO S HARBOEE (%) ¥ &FEE
RS IO Fig. 1~6 TH 5, Fig. 1~6 XERHo rHMRE O BER 1L ES PO
BECRIATEY, ZORILPCEBHMOFMBIIKTHHUL b lROEHERE
Brkbbhd, ok, ERESHLLBROPIHITILI0 U LD 2355,

Ffo, HMekBRDEEROBEREORE I oW TREBHTEE Tt 0£RY/RT, (Plate
1~6)

IV. # - |

£itEEC, KEMOMEBEROR
B L OAUBHBOE(ICOWT, ¥ 2100
CRAOFBMEEOSLERCEALE ¢
~R%b, "

) "nr=v é so-

Kk 1k 1 OB B i T~9 Mg A g
LI HEERFRMRFINEL Rbhl, O
A RFh D& ML v <A TOH a
B ERIED bhihot, $12H O
F S5 L P U R R AR B L T
HREALIELERDR, ~r=v0DF _

CELL POSITION

LoHBeE2bns (Flatel-D), Fig. 1. The frequency (%) of the number of the

AR1TBORBTHD TS HMR cell divisions in each cell position radi-
ARSI RS e (e 1.2, v o o
SBHREIBRBEOIZEMTI - ?ﬁhﬁf%&dmAmﬂwﬂ4mde

TRbI, FEIECHTEOHRR



212 TBERFBRFRRERTERE H20% B25

WTHBEHE S BEIN Fig.1), MRFBEOBHERCIFEESFOME E£BTH
THEN TR S Z &L, WEBHPO - TETHLELZLNRDDT, ZORFNIS
EARNSEISREIAEEL A ELELBND,

o 1AEMHE (4 A 24 B) oRB TR, FRBEOBKZEZHCHEML . 1 BHETOBE &
AR O FRBCHHE CHEMARABE IR, —F, RBEHITIHECA
ETLAZHMRIAD AT, WELSUALLVAROSBD Z E2b05, i, KM
MO FCITERBOBRLIELOIH D, TALIIRES L HMMEBBEA-TEELZ DR B,
DX MROBEREIE L, ThAFCHEIAL IO TR, BEMRNEBELLLO
THHZEIELNTHS (Plate 1-3),

EHI1EMEETSE GALE), 2OoBRBHROABACIFLABAD, FoOR
NELRL-EEERMA B L Platel-4), 2hb0DE L XERRENS 2BE DM
BanbA U, ZOERBEIE DT, ThixBLMEICELREELLRS, EXtho
ERGACHET M0 S LR D ATV, FABCEREIEL, chdgtan
HHELREELBRS, ZOEKD LMESEIFEETBARKD, BRBHOPREMS
ETRTTIERRB 2~3E) 45 LCMEELSD, SEMROLVERFITLI 2L ks
7= (Table 1),

LAk, WHBEESREH IR THLRNOEMBEENSLethd 5 COMDOKATS
5, BWEBHPORBAUOMBCIFHUL b0k Pinl, HBRE 5 LHERTHL - Hilass
AR DI EEHLNTHD, b, RFMOMaLME4sBEL T HbERCA T
EEZOND LDOOERKIEL, ThiFCHEIhLIDLZELBLRERV, BT 51T,
FRACHBOGEVCRIIOFENEE S LOX0BERTMICH 5 E o0 O, WIEECHAER
h, WRBHPTEBELL RN OERCRET S LR IR, o, Tablel 22bb
MnAH L5, FHEMED 1oL i EEFIOH (NF) XHREEBT 5 hacEmd L <
WHDT, MRBESHIER cBRREERX L, TiToeELBRD,

2) ¥ F ¥ E

KRIEIDOHERBHPOZELRINLS5~6 ML Do TWDB 2 EMShste, i, £l
HECKE W THENREZRETAD O icd - 1o (Plate 2-1),

4 7 24 BORKCHID THUMIBHLZED H T (Plate 2-2), HBRBH O hREH S M
BPOMIERGHL TH D I ERBERE LS, LELL2GEOFHME O G XEN - D
T, CORFIFTHUBHCESEVHRATHDEELOIS (Fig. 2, DX RBREED
PRI FRBOKR & oMl lLBE S < Rohikd, tkibfloBRBH iz dFET
L5 Ml B - DT, Thix\bh@sMlFHTTOMBOIK L BEERN ST TEL B~
ERONE S PEREYHTREES ko ee —H, KBHOMBOERBRIFREDOLDOL
DL RERBENEGLE, B b iaoictELbIS,
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0 1BR% 6 A1H) ok, FEs
BOSHEMEAROR, Lo, KT L
G 1BARIRESRDLhAdh e (Fig. 2), 20

X5 ABUOMII P EBROUANEAL D |
BEL, ERORTTRAEBRICA > T B2
EEhB, 1020 L0 RAROEREOE S § |
BT, ThaBALELOTE0RALNTED 2
(Plate 2-3), e
~ 10
T LAMBES L G A8R), RUOEN F
O

BRI EMAARORD IOy, Tkt
DEFHECHEL TWAHBEOBKRLELL s
7= (Plate 2-4), 2D X 5 bDEL RIlADEE
BERHECHEIR AL LDREXELHZE WD T,
ThiiB& L fiRoBETths:Exbh5, 18 CELL POSITION
MaToxRe & Fgr, 1FZFFoMBEciz4szL -4 Fig 2. The frequency (%) of the num-

ber of the cell divisions in each

DXL BHOLRNILI 5 2, cell position radially removed
. from annual ring boundary.
< B
UEORR, vF 5 20Ba tWREFHROR Fraxinus mandshurica var. japo-
AN DAL LDRER YL, BEnizh nica (Yachi-damo). Collected in

. N . April 24 and May 1, 8, 1971.
i, BCMRSHEYL R CARAEES BB ER

brh, i, RBAOMRTHEARCA -k b0 OEREIE <, LhiBCHitSht
LOTHBEIEL bR, E5IC, BROOBMEENE bHEL TRAR, ThbBL
LEBan AUk b ELbhB, Kk, ~L=LOBAEELT, 28T D SHME
OMBEBELES - 7o8h, S HIERADEMEE 22 E D AT RMECERT S LD THY, *
AN THRINWCREOABCEEY 525 L XE 2 bRc,

3 £ N ¥

HRIERO R BE L T~10 M 5 5 5 EEFINS < b D, 2k h MBI 7
ERVEDDHEILTE e, 1z (Plate 3-1),

4 8 24 BORFCHD THEMBARD Rk 2, ThbT T BRESSECH: -
Tuste, B T ORBANHAFHE L ) 5B TRRS kb L EX bhb, *
D, B HABMADHBEBED © ~ 7 ShRBIC AL R B, LaLins, KFHTR
B, SRUNro MINSHE S T & tsbmnb, ¥ IoRBHO MR ERROLA R
BhLELLRDLOLETFED LA (Plate3-2), ¥, WThOEEFICTY L HHOMM
THAL I LICITLLLED BRI 7o (Fig. 3),

AL 2% GA8R) T, WLrREHORMETLE2bhAfilARNE DB R
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7z (Plate 3-4), Mifan B CBACK D, HE
EIZHLILDLRON, PRECHEE -7 %
ALz (Fig.8), UL, THCHSAKBECRT 70
BOELS, FRLECEROSDZ ENb25S,

DUEDFER, £~ 0BE I RBMczFCY
AL WA HHC bbb, FRERRCE
L DRIDOFEMEE I IO L OAHEO MR
LMl GHERT D 2 LR I R, ok, Table 10k
1068 baE5R, ToBEBIIERCESY

i, 1BEOMBECRSHMRE 2B bl & |
mote, ROOEHERL2 SEACS AR, S |
¥ 7 E DASEDMIICIIEA LT b O K ES b g
RIS, TR LBAMEIRELLLOLELS ©» |
>
ns, a
j 30+
w
Q

DTt ELHbRD, 1 3 5 71
4 NYTUTa CELL POSITION

KIEBOWEBHEIZIZ 5~6 HIfas &7 b ¥ & Fig. 3. The frequency (%) of the num-

ber of the cell divisions in each

FingEL, FRRCHEEBRNAERLYRETCLRT cell position radially removed
N . T Ty . from annual ring boundary.
Flamote, Eie, MR CHRRMR Phellodendron amurense (Ki-hada).
CELTOLIHEALIELIIBERE S hic(Plate4-1), Collected in April 24 and May 1,

48178 @%‘rﬁﬁ"[@bfﬁgﬁﬁw@iﬁ agbb 5 h 8, 1971.

7=7%, (Plate4:2) TOMBHAEIHECE O THRBESHOBHEKRE Bbh s (Fig. 4),
¥, FREMHUOMETE BOhAnT, ~V=vy . OBSCEFIEAMBMOTLRE
B »OHEDEELLRD,

1 BHBES L 424 H), BRBHEBCH > THAMBRLARIBERORLB L OC
BotbDD, ZOBENELIE kot XE2 T, 7HBHEOSHERBAIEG D
<helhkdnrEzbhd (Fig. 4, ¥, FHEAEOC— 7R 2BBCHE LA, 20
MBERIPRMEES LVRDBLAREMUEZTL LI TH D, LrLiasrb, KREMlloMBLHE
215 L, BELLXDBNEAL, FEEBDIEELLRDMBLTED o7 (Plate
4:3), D X5 MR ETOEREORENORT, BLMBRCHRTHILOTHD Z Li2H
LThb,

LI LHEMEBTSE G ALR), RUOFEHEENHBAL, ThCHEL W54k
DL IERITHEA T e (Plate 4-4), F1o, SRELUCHMBOERIFFHCHML, hRBTIX
HEEITHLLL DB, LrL, KBTI IEBET3%, 2FAT30% LrTHL
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CELL POSITION CELL POSITION
Fig. 4. The frequency (%) of the num- Fig. 5. The frequency (%) of the number of
ber of the cell divisions in each the cell divisions in each cell position
cell position radially removed radially removed from annual ring
from annual ring boundary. boundary. Quercus mongolica var.
Robinia pseudv-acacia (Hari-enju). grosseserrata  (Mizu-nara).  Collected
Collected in April 17, 24 and May in April 17,,24 and May 1, 1971,
1, 1971.

T, LR HOBELEEFHEL TP LHBATFIRD 55 &b b,

LLEDRR, ~)=vy .. 0B& L BEAMRAHY, ThAFCELRGLEL TPHRER
DB L, KIOFTARIRHNOEHEELE TN TN LRI, /tis, Tablel
bbbk, FOMRBIEFRHCESLED Wt ELDRD,

5 = X+ 3

RIEAD TR BHC 1L 6~8 MR & 7 B ¥ REFI A % <, Thb OMigcIBRIICIRE
Biz@»bnic- o (Plate 5-1),

4 317 HORBTHH THHL MERED B R (Plate 5-2), SZMX BREH £
Bichizo TRBAE DD, REh ZoFRRBMAETHGBRETHIL &2 (Fig. 5), —7,
ABU OB D CIERL b EDOERBEIEARLBD TV 2L DRH - fedd, £OHEREIT
L= NN

LM% @A 24 B) c3ARBHOMRO S LILEHIELR, LORMCITETCKRS &
Ex HhHML ES R Plate5:3), 21Xy, TOX > RMRRBELLIONREELLD

DEEZLR D,
Xnic LBMEAT AL 6 A1R), SBMROHRBAET M E v (Figb), HHE
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SHEUICHRLED S i (Plate5:4), ¥ic, 1BZHOHIRD 20% NFHL Tk b, - DOfEIX
fll OB LN THEFCE . DL 5 REHEN T XF T OB bRV, & ORIEM
LB LOTH Db S RORTICELR, i, 4 24 B $AKC L BEORNERE
THbH, —H, KBUOKHED 5 b {LBBCA e L DDOERFOIHARIFEECELL, B
BLieh_REMALHBL TE e, ThOOEREIE O THEMIRARBELLLLDOTHD
CLRME TS S, |

UED XS, $X770BAECLRLIrbIMBRCALMRANERESh, Thhrbik
BN DHET D Laibh ok, ¥, MoBELRAKRCTOFHEELRLIO>CL
THRAELTE, LaLlidib, KBHATHENS S OSHMEARDLRAZ L0, B
LEBIHEL TO L &5 Mk vt Exbhd, ik, HEBESHOEMIIEA
BRI E sl b ExBh b (Table 1),

6. /N U =|=-' Yy

WIEBIOWBBHICIL T~ 11 fikan b e 2 ¥ EFINE B Y, BMRCIVEBHLERT
Rohieh oo (Plate 6-1), MEMIIESEMARE LI OoShTLE LM CBEL T3
TERBED ST,

4 AT BORMCH D THRABAB R S hic, BREHSBRCH > ToAMERNR
BhieH, BCHRRBAEICE S, FRRBUCEEF Y Ieh e (Fig.6), KRBT
TIAHMEBBRIC A » 2 M1 b B S h i (Plate 6:2), HZEEHSAT, WREEBHOHM
LA ) BBl Tt B2 bh b,

LEM#ED4A24 BRI FE L
#Hiﬁ%&}: e b~ Mk B L (Plate 6-3),
O L OB HANTRY 525 7o (Ta-
ble 1), FEHBEE LD ML L A
flCafb i thd o MO BERBTE L, i
DL LIMRPSRELLLDEELLR
b, ILRSHEFEMBID LB ML S
i, REMOSEMIROE YL, BT
fa#Ez LiswfIloS 52 LIt TH
B, =%, PRECRIFEFCIERC AN 4
U, BHEESFHLILDOLAH Y Bb R, CELL POSITION

LA EDRESE, B CRM LBy FEME  Fig. 6. The frequency (%) of the nuimber of
EEBUETORBHUOMIN ML LT 40 radinly remorsd Frs oty aiog
PHEUDLZENEERI IR, ki, boundary. Kalopanax pictus (Hari-giri).

Collected in April 17, 24, 1971.
Table.1 BB MR X 51, TOHBRBIT .

1001-

60

CELL DIVISIONS in %
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AWMEHLERLA, 1, 1BMBCE LEEIHBALLOT, SREAEOAEILC
THTY) 5 12,
V. £ =

WRBIESNEHIN 2 BE% T AR HMICHCER, 6L LIEEENRK
WO E BT ARMOBHEE I LT OBRFACBET 8 om0/, FiC
MIasHLICERFEIRLbOTRRL, EBECHAIA TLOE IBRBHFHTHEL
MRS B> TEDOEEMMEL TTESLI LNER I, 20 L5 RAKRI—BTIT
BEAEMSERTHE, HTM2,30REF S HICHE X 7\, DoLEY-LEYTON (1968) iX
Fraxinus excelsior L. © 2 RAKHDFE % £ & /L € v ¥ L ¥ water potential DI D PF4
L, 20dC, BB BEY L THREh2EEOHHZ LR RMLI, $/, Zasapa-
ZAHNER (1969) % Quercus rubra ODEMBEEOREFZBOWRPZI DL > kB EHBEL,
Z OB OBERHEEEH BRI, D LR FEC AT 2~3F B oREHFPOMMEr LR
EL, FhaS5BLLEMIRTEAS EFRBLTHA, LLEAD, WHL b Thi ¥l
LAARBICOW TR EA SR T, +HICERRTH S LIXE LV,

¥, TOHSL SKENE (1969) G LIc b D L XML 2RI Y, FOBCTHEHAS
hiugfe b gy, ¥ Pinus radiata b LCHRBR L AR ORI EEEHRKTFT L BEL
oo FORE, BRBCHBRIRIEEED S B 2KEOTRL Thitwbonid b, Th
BB Y RBIEE BT > THDTED S BAWRIh b Z L RiL, Tb b,
P. radiata DFGEE L “REH” 0% ¥ EHBRFTHELOTH S, LLirib, 2K
BHE®RETH Y, MEBBPO—-BEETHEL TWEZ L3MLLTHE, —F, AFRT
FOBENER IR BLHAROBE, RRELh T35 5 LA18 (BRBHRENL) KA, T
WhERELELLRT, BRBMRL OBB EOZERIFDLRI . Thif, BERIAL
HbHRTi% SKENE OBE L L XL LRHOHERTH 5,

A, AWRTREL MRt - ke, BREFROMTBMOMRCIBLTEILO0
BB LB T b, SRivasTAVA - O'BRIEN (1966) (3. Pinus strobus DL E O M- #
IR L BREHMEOHEALRBTHELT HMAOH 52 L 2HEL T b, i, TUCKER:
EvERT (1969) 4, Acer negundo DB FDEH L WEIEIHEBHONA MM TR LD ¥ ¥ 8%
Licii s bR T 5 L~ T\ 5, Davis-Evert (1970) % Parthenocissus inserta O
FICBRTICEET AMER, RotoRBTHRBROMNMTM L LME» b REL,
Celastrus scandens 2 WA H L RETBEL L MELORETHLDOLH 5 LT
LTwnd, LaLERd, 2Tl THRET S LXEARRDO BN LR R TL
¥ H5DT, TITREREOWTOREFAEEFIRFICL THE, ThieonwTRHols
FREbR,
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ST, AFROFHR, BRBHFORBMIRFLOE THBEL, Flik, TEBES
fbL T Aifle FEMEEOR S 2fi) OFET 52 L3BEFNCITFCEE I R
EEx %, Linl, *OREFHRKTIRAOBELBBE T L0 0 RBRIIAMRTIELT
Isbhishoic, 0T, TOBECOWTRTTRHRE IR T IHERBICE S TER
T3 L7, DieBY - WAREING (1966a) Y. Robinia pseudacacia T4~ DEEHLEVEE
ML TCLEDOBREXHEL, LORER, IAA (1 v F~1 3 KR REBFORYIET 5 LT
HEAZHNFCHY, JAA 2FHLV L TH 2 5 L BHEE (spring-type verssel) (/g b, KL ~
ADOGEIEMEEN MR IN D Z L 2 RBRCRL T,

¥, BABEOHRBEBSILOFNMFINLECHEHIN 52 LD T, WARE-
ING (1951) 13 F DB (cambial tissue) 7c I EE AL E Vv OREBYENTFLET 51T
HY, TOTRHEIMFEEFCHE I, BCA - VieEbIOOLTHIEELI, %
2T, CORJBEEIFL L5 &L T, DieBY - WAREING (1966b) 13 Ulmus glabra O D 5 <
LU 2 BRAMOEEBHCE I N ARG 2 —~2 e~ I 7 TRELLI>ELE, £
DFER, TR IAA L3RR IBGOHHZ X AL, ThAHBHBELLTO Y 7
b7 > v (tryptophan) TH B Z L &kRLI, Tibb, ZOFY 77> viEBRESAETH
BicA —+ v vREDDHZ LI L - T, HRBEBH A EBRLA CRRCKEDIDOTH D,

BB LIk 57¢ WAREING L O —HOHRBEICR - TE2 5 &, AR THERINIE
BKOEHERTHEELXU TR LORELIBETISIARHT A L TE S, Thb
H, BEPFORRBHPCRAEECHRINTA —F v vORIBHERD Y, ThxHCk
HEEBEA—FY R EbD, - %> VICRMEOIK Y RET HIEERD DT, MR
BEDRIEKREZRD D, 20 X5 RBIEOKR, APFR THRA IhBLMaD RO H1Ls1 1T
Hbh3:E2 DT LLTFETH 5,

L2 L7235, WAREING (1958) 23 Acer pseudoplatanus, Poplus nigra, Fraxinus excelsiar
CHEERALEVEEZ LEBRERIDOBNTN 5 X 52, JAA O RBEHHIETT 5 2R 13H
BRBMROSHCHL TEI YL LOHMERHL TLHREWEXE I 0D, Lo X
S51IA~F I VIR EOMI (ZoBERARTMOME) O KICHLTCRFIERT LTS
DB E S, FE, COHKOBBEIhHHORNTR—HKE\ T, BEREMEOS
WURBACTEbR T, TOXIRIEMD, &—F 3 VT TIORKROBERKT HHIF
YHRETHIEIRAETH Y, SORMOBROFELE LT HE L,

DoLey-LEYTON (1968) XHEOHE, TihbbLOHBEE, TOKREZX, LD/ L~
Yy 2R RET L EERET & LT IAA Offlic water potential % 2 T\ 5,

—7, Kipwal-RoBaRrDs (1969) i Fagus sylvatica L. Dk bBloE @+ & FHEEET
BEL, PEABESHIEFCERTTS2L138 4 RLUTESRIKEL v ELHREY
THHERBEL TS, Tibb, KM+ O MM EY (protein < lipid body)
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DL RSN EEIRAZ L 2BBELL, 20X 5 CBTEREE L <A ToRIEHOER
BRIRCET 5 aRIB A ICER IR TETWH5 L 5 Th 5728, RoBarps - Kipwar (1969) 2338
BL T3 35 CHRBMROMAEEC O W TEOEBH L RIE o ZR %% LHRID
e HRBMRO MR EZED S Ehb b ZoKRIEHIC oW TEFEBES L <1 TOWRILL
Bthh, TORBRIIICHRINCHSE IO EHLr LD ETHLH/HEINR S,

VI. ¥ L

EFEDOHER, BELRN)FVIEOWTTTEHAIBEREL T8 E, Tihbbil
EECHEIh, R0 BB HHTREL, FhdtELTHLARKCA LMD
HAZEREOOBAME (L=, YFFE, FoF, NP, 1XFT) TLHE
BEh, Tl V¥ ) THERR S FC, 6EELLHMTEEMNRRBICE GLCOR
OBMBENZ DL 5 KBLHRLL ML TR AL L REEBRBETSATHY, &
MEEORERAYERET S L CHEHERMRAE ORI,

BARCOWTOIRERTRIERLALDT, ZORENHERTEIRIECOLWTEREAL
= VOEMISETOEREXRAA, BEHCIBEREETCEES T, WALSOMENRE-
TWBZERERTICLEE S, CORKOBIELXRBE TS LTI OHED OREH
BERAELYRETIOEELOR D, i, KikHrbEBINCH T ToORRBMRD BHE
BEOWTOWERND b ZOREZEXOPHWTOMREED ZERABON L0 TR EE L
bhb,

VII. % -3

B (& - BH 1972) CB W TRB I cBL MR oW TS BoRILEE (~r =1,
YFEE, FAL, ~NV=vP ., IRFT) CLhOBEREYAS, TOFEYHEELL, ¥
fen ) FYRB W THAMROFELFERERL .

MR B O M BREMIEN S Bl bR RET Hcdie, KIEH» S IEBTHMED
EHBEDO AT HETOMAINIE3 And 5 APH % ©) L EMWCAB &L, &
EROAEL, XBEWREED, SZMRE (Table 1) 3 LU 20 LR (Fig. 1~6) ¥k lz,
FOBRERENLDL, BCoAL WRATEREHRORBACIITRY FET L2 LRI R
teo —H, SEEBDEMRCOWTRZOBERBELECHEIA LI ODEI L X HEL,
B LSRN E LSRRI A B Z Ly AAMICRL 12 (Plate 1~6),

LEo#%R, SHMER IO ) ¥ oft 6Bk T, BFEEDBHRKTORE AL
CHETARVOBMEE L hOERAACHET 25 ToMIBLERADREL D
DTH B LHHERIRI,

—7%, ZOBRBOBETIRFCOLT, TTEHRE SR TWARRRFICESTEE
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AL EVOESLLETOEBY ML, AT TR+ LRMENED, SHrHTCREDL
fedrotedl, COBELXBETACIERALEVOENOCHENEELRBEYETTHSD
TlRfERIhe, ¥, BTEBEEC X 2KIEEN S BB~ OFR BT O BB E D
MELEETH S L2RB IR, o

X [

1) Davis, J. D. and R. F. EVERT: 1970. Seasonal cycle of phloem development in woody
vines. Bot. Gaz. 131 (2) 128-138.

2) DIGBY, J. and P. F. WAREING: 1966a. The effect of applied growth hormones on cambial
division and differentiation of the cambial derivatives. Ann. Bot. 30 (119) 539-548.

3) and : 1966b. The relationship between endogenous hormone lev-
els in the plant and seasonal aspects of cambial activity. Ann. Bot. 30 (120) 607-622.

4) DOLEY, D. and L. LEYTON: 1968. Effects of growth regulating substances and water po-
tential on the development of secondary xylem in Fraxinus. New Phytol. 67, 579-594.

5 Kipwal P. and A. W. ROBARDS: 1969. On the ultrastructure of resting cambium of Fagus
sylvatica L.. Planta 89 (1) 361-368.

6) Sl—E - FHEKE: 1972, BAROKRSHRCBETIH%E. 1L ~Y ¥y (Kalopanax pictus) OF
HHEETORR. KRKEH 29(1) 5574

7) ROBARDS, A. W. and P. KIDWAI: 1969. A comparative study of the ultrastructure of rest-
ing and active cambium of Salix fragilis 1. Planta 84 (1) 239-249,

8) SKENE, D.S.: 1969. The period of time taken by cambial derivatives to growth and dif-
ferentiate into tracheids in Pinus radiata. Ann. Bot. 33 (130) 253-262.

9) _SRIVASTAVA, L. M. and T.P. O’'BRIEN: 1966. On the ultrastructure of cambium and its
vascular derivatives. 1. Cambium of Pinus strobus L. Protoplasma 61 (4) 257-276.

10) TUCKER, C. M. and R. F. EVERT: 1969. Seasonal development of the secondary phloem in
Acer negund. Amer. J. Bot. 56 (3) 275-284.

11) WAREING, P. F.: 1951. Growth studies in woody species. IV. The initiation of cambial
activity in ring-porous species. Physiol. Pl. 4 (3) 546-562.

‘ 12) — . 1958. Interaction between indole-acetic acid and gibberellic acid in cam-
bial activity. Nature, 181 (4625) 1744-1745.
13) ZASADA, J.C. and R. ZAHNER: 1969. Vessel element development in earlywood of red oak
(Quercus rubra). Can. J. Bot. 47 (12).

Summary

In the previous paper® which dealt with the xylem formation in Kalopanx pictus
(Hari-giri), the authors suggested that the earlywood vessel and some other cells near
the annual ring boundary derived from the cells which overwintered in the inner part
of the cambial zone. That is, these cells were not formed newly in spring but in last
year, overwintered at the xylem side of the cambial zone and directly differentiated
into the xylem cells. The occurrence of such phenomenon which was found in Kalo-
panax is not known generally"®®. Only, DoLEY LEYTON (1968) and ZAsADA-ZAHNER
(1969) reported about it briefly.

In this study, the authors have aimed to reaffirm the phenomenon in Kalopanax
pictus, and further to examine whether occur or not in such ring-porous trees as;
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Ulmus davidiana var. japonica (Haru-nire), Fraxinus mandshurica var. japonica (Yachi-
damo), Phellodendron amurense (Ki-hada), Robinia pseudo-acacia (Hari-enju), Quercus
mongolica var. grosseserrata (Mizu-nara), grown in Tomakomai College Experiment
Forest, Hokkaido University.

Samples were collected at one week intervals from the dormancy to the initiation
of the future vessels differentiation (March to May in 1971). Immediately after punched
out from near the breast height of the stems, materials were fixed in FAA and embedded
in celloidin. Sections were cut transversely on the sliding microtome, stained in safranin-
fast green and mounted on slides for microscopy®.

In a dividing or divided cell, anyone or more of generally, a nuclear division,
a phragmoplast and a thin tangential wall which is formed newly (cell plate) can be
found. Thus, all cells in the cambial zone were determined whether divided or not
through the occurrence of these indexes. Table 1 shows the number of the cell divi-
sions in each cell position (1,2,3,--- in Table 1) radially removed from the last year’s
ring boundary. And in order to compare the increasing process of the frequency (F)
of the cell division, the ratio was calculated (Figs. 1~6) from the number of the cell
divisions in Table 1.

F (%) = o

where
N total number of the cell divisions in each cell position
MF total number of the radial files measured in the transverse sections

As shown in Table 1 and Figs. 1~6, the cambial cells of all species began to divide
in middle or late April and the frequency increased gradually in earlier stage (first
week) and rapidly in later stage (second week). The frequency in the part near the
previous year’s latewood was lower than that in the middle part of the cambial zone.

From the results obtained, it is clear that in the cambial zone there are considerable
number of the cells which do not divide in early spring. And further, the tangential
walls of those cells which enlarged their diameter were apparently thicker than that
formed newly (see arrows in Plates). Therefore, it is evident that the many cells near
the previous year’s latewood are not formed newly in spring but in last year. Espe-
cially, it is very interested and important that the first earlywood vessel near the last
year’s ring derives from the overwintering cell at the second or third position from the
previous ring in the cambial zone in all species investigated.

The relationship between the growth hormone and the phenomenon confirmed in
this study was discussed, and suggested the significance of the study on the hormones
which might possibly result in overwintering cell. In addition, since very little pub-
lished about the differences in the ultrastructures of the resting and active cambium,
it is suggested that the studies on the ultrastructures of the cambial cell in the dor-
mant and active states are necessary®?,
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Plate 1 Ubnus davidiana var. japonica Haru-nire

Photo
Photo

Photo

Photo

1.
2.

3.

Transverse section of the dormant cambial zone. April 10, 1971.
Initiation of the cambial activity. Arrows indicate the thin tangential walls

which were formed in spring. April 17.

Enlargement of the cells near the previous vear’s ring. The walls of the enlarg-
ing cells are thicker than that of the cells which were formed newly in spring.
Apri 24.

Transverse section of the earlywood vessel element which was initiated in the

overwintering cell. May 1.
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Plate 2 [Iraxvinus mandshurica var. japonica (Yachi-damo

Photo 1. Transverse section of the dormant cambial zone. April 17, 1971.

Photo 2. [Initiation of the cambial activity. A large arrow indicates the phragmoplast.
April 24.

Photo 3. Enlargement of the cells near the previous vear's ring having the thick tangen-
tial walls. May 1,

Photo 4. Transverse section of the enlarging carlvwood vessel element derived from the

overwintering cell. May 8.
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Photo 1. Photo 2.

Photo 3. Photo 4.
Plate 3 Phellodendron amurense Ki-hada)

Photo 1. Transverse section of the dormant cambial zone. April 17, 1971.

Photo 2. Initiation of the cambial activity. Arrows indicate the thin tangential walls
which were formed newly in spring. April 24.

Photo 3. Enlargement of the cells near the previous vear’s ring. May 1.

Photo 4. Transverse section of the enlarging earlywood vessel element initiated in the

overwintering cell. May 8.
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Photo 3. Photo 4.
Plate 4 Robinia pseudo-acacta (Hari-enju

Photo 1. Transverse section of the dormant cambial zone. April 10, 1971.

Photo 2. Initiation of the cambial activity. An arrow indicates the thin tangential wall.
A large arrow shows the phragmoplast. April 17.

Photo 3. Transverse section of the divided cells and the differentiating cells. The walls
of the enlarging cells are thick. April 24.

Photo 4. Transverse section showing the differentiating earlywood vessel element initiated

in the overwintering cell. May 1.
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Photo 3. Photo 4.

Plate 5 Quercus mongolica var. grosseserrata (Mizu-nara)
Photo 1. ‘Transverse section of the dormant cambial zone. April 10, 1971
Photo 2. Initiation of the cambial activity. Arrows indicate the newly formed walls.
April 17.
Photo 3. Differentiation of the cells near the previous vear's ring. April 24.
Photo 4. Enlargement of the first earlywood vessel element derived from the overwinter-

ing cell. May 1.
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Photo 3.

Plate 6 Kalopanax pictus lHari-giri)

Photo 1. Transverse section of the dormant cambial zone.  April 10, 1971

Photo 2. Initiation of the cambial activity.  Arrows indicate the newly formed walls. The
cells near the previous ring are enlarging their diameter. April 17

Photo 3. Differentiation of the new earlywood vessel element initiated in the overwinter-
ing cell. April 24.



