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Studies on the shoot formation in Larix leptolepis GOrRDON
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ENGLER 0 T BPHRE (1201w X, ~ v RHESE, 0 TR & TE]
DIFERRAND, 3O0HEMIIEIND, Thbb, TOXRBEHMELCENLEKOBERY
¥ifznuv =  HRl (Abietoideae ; Abies, Picea, Pseudotsuga, Tsuga % &1s), B KD
BRI B b, FORF e EBELF>H 5 = v HFl (Laricoideae ; Cedrus, Lariz, Pseudolarix
ZAL), RO, RELEEYEHEO), ETREYHOOREROLZTH Y, BRI —Hicy v
FE LRI\~ YR (Pinoideae ; Pinus #&1:) D3 2oThH5,

* 19774 6 A 11 HH
* B ERFRERERERE
** Laboratory of Silviculture, Faculty of Agriculture, Hokkaido University.
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ERRCD - TE, D3 ODFEHOPHEIILER LD, X, D2 2058Hiclb
RCFOWRPVBRTCVBEEL NS ERCETS [ 5~ (Lariz leptolepis
Gorp.) X XEMENR L LTEEL, TOXRBEUBZEHHCET5ERIRN LT,

AHEOBGHBREIUT O3 OTHD,

FOELE, A7y OEFLEONORLERNARTHY, BEEFEARTHS, X
EUEBEOWEROMAK - BEV VBT HBETHS,

F2r, TAEMBERBEZAS, REMEEEFEBROBARIZOHMKEEORN LTS
a3 R I

B3 OAGHBE R THEWE] THY, 77~V OBREMBEERE ~ Y HEfhotiskl
BOEBRROPCHBEMRTHZEXBREL, 5~V HMCET S 4BOLFREDOBEY
Tote,

ARREEDDCHI» TRBYILTHRE - THELE - LB ERFRFLMERFERED
REFHHE, KU, $FERGEHHE, HE=MHFCRSLBRLATET,

I $¥EEEOERBE

HhS=viy, BEBTHDZE, BlThD L, AFHHMNEL, ThITELFHHA
BBV LS RAUL~YHOtBRBTAEELIE L ToLRE  £RBOFELRITS
BETHY, ZOXIRERLY Iy OAFTHRRCOWUL, EEL OhBHELEL
SHEHLRAPIDETHBLDEE2ZDbhS, LL, 277V OEBRAORMARTHS
FOEFRAKCOVCOEMBRIL, CThETREALRIRTETELT, £27T, %
P, ZOEEEORORLBEENARTH 2 REERFOVBABOMAR - HE VIR
FaBERTRhIZER LT,

ik, ThETRREhL? 7Y BB T 2HEEORREBREOHWBAROBEL LT
12, FO—BROLOHEEELY L ZHS &, Koc®, LEwis and DowpiNg'™, BUsGEN and
MiNcH?, FrLampTonN®, K UF CLauseN and KozLowski®»® ZEnRH 5%, L, FO—MDA
RS L Lzt Ok, FLAMPTON D= —® » 4% 5 =Y (Lariz decidua MiLL.), KU\,
CLAUSEN and KozLowsKI ® 5 Y v+ 4 5 = (Larix laricina K. KocR) © X 5 b D DK TH
b, FOR, ##EL, WBEBHOEVDLDH > CHIF - MRERBRILE-TWHH, LHFUK
BRIESTEDLT, X, BEIBHVSACIDZLDTHS,

FLAMPTON L X ZHEIIL, F—Ry ATV DEROEBABNEREZE LcEER
WELTEBSh, AL A CELHMABENRIh T, L, TOERERY
SREROBEFEDORTHD, H 5~V OBREMHELELZBAEERATF 2D LEKREHKR
B OWBHBBRIE OV TR LA LM T,
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1. #8 & HF&

MR, JLEERFERFEMBEREREE L) BRI Hh 7 <Y 2HRERTAE
HWHARTHD, THREENGE, ZhOOBEROEMI M E, BIBRMERYRTYEL
D—KkE RBHE LS LT D), R, —FEMRCH EENRERTH Y, THc
DWW, FOHFORERRE Lic, MEEBUXA 2 BIREE L Lich, LFHRHE E
BLEZ ORI, 5 A2H 10 BFECERRL, X, EEckRBEELLRI1IART
2Rwix, B 1EORRETI-2DHRTH D,

Y, 20 ¥ OMMORGERFTIC X5, FRBYETI- T, EEEMEIC XS
BE ARCIZTHRAH VA LRAREBL A2 S L TR TERLEREYF > Tk D,
T& 51T 2 OFFEEMBE O F LIS A LT,

Ak, BRI LIME % FAA, RUT95% =& /) —~ AL » CHEE - /#E LI,

FAA T X YEIE - RE LcHBHT, B - Bk - BROK, <574 vicEE, EEX
$7u b —ATEIIO~Zp 0FFETR & Lz, BRI, F574 A FO~<FT ) v,
752y, RO, 7y—A VYV YRIBZEZERELL, AERBRCIIHEA, kA S v
I—hEL, NFEEMSEC L HEE FEERY LT 1,

995% =& / — L CREE « B LMY, ERAFENPUFEEBOERTROEGEY
S X A FIE L,

2. MRRUER

1) MBRUANBERE

T2V 20054 O, ThbbRELERYTER TS,

BRI R —FERBEOEHEF RO L OHBH LA S AFALEL, —ERIBITE
SIHEERTY T, 150 235 500 OE@ER T« VAT 28 5 B—0fHl ETHFR V10
2530 EDMENL I BRERNERFET S, Vo iT), BRI —BRCEREEOLHF (EKO
B RO—FEERBEOHBNTHMCAH S fIZFE»LHAL, BZEE, GLALMETHZ LS,
30 5 60 KO B BELY KA X, N, IFEOHRILIRY, BE—DHFEHRTHORL
"B,

ks, EHEEHOERMEIRECRT S ETHRICE > TORRESSDTIREL,
REOLCEBRMFSBELEL, UEh - Tk, ETREKEOER), FEBRLEE CHE
(i) RO < fIFERK i b 5 <, HE (R a8 < ASFRRERei ) By,
X, BREOTHSE, HHELAETIR, FOBEFFTLH, G ERTAII RS,

HTIVR2LODEATOLE, Tihbb, AFREHLLILFE BREFLELST LR
T5) LEFERERERDLTF (ARCEKFLRS) 2R T35, REFLERFOHE
VA BT LRSS EOMERT, FLAMPTON M2 —w » <h S Y CRELIABH T, &
i3 (Fig. 1) O bR3LFRCHERRET S 25082, TiabbRIKEDORAR & flidK
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HEONR, BT (Fig. 2) OFIRER Ui,

LAL, XhEMCBETHLE, EEFEOHIL, BERIELLVE, Fohbok, B
HERFY vANERBETHLDEEZ LN BV EDRENRESTYH - TW5, 20X 5 il
BEORRBHFRY ) vNERETAHERTTH S Z LDV THBIRHT 5,

FLAMPTON BERCEKOEFOBELE S BT\ 5d, fEFF oW meeE
KRFLEARFORURALNDL Z LR TV ALV, PS<YRHoTiL, HECH
2> Th, REFLERFORIMNIARTH S, Tihbb, Fig.1 & Fig. 213211 F 20 HORF—
YEERECH > CTHEET S 2 o0, BAME, Fig 1 XM4FEEKEOESENS 8ERD
25, Fig. 2 3 UL 9BHORFERLILDOTH Y, LEMrb 8HBH FTOMFIXTRT
Fig.1 LRAROBREFOMELRD, HFERTXTREELRD, IFBEUTOAFR TN
Fig. 2 L AROBELRHD, MFRETXCERELDZEERLTWAS,

DEDXSK, #7<viBd5XFOREF LEHEOTLIIELTHY, ARKE
THHEBEL R TELFIRGEALBREIRE,

2 EBEEIEEOMF - HRERBE

(B F) BMFEXL-T, TTC3APRELFERNOEBERLIIA~ LA LIZL
DB, 4 E~hai s & EROEFEN L —FEEROKTICA [, MROEE, FHho
FHORC, £FNOREBOEREDOHMREERNIAE D, LFENSHL ORI LD S (Fig. 3~
1), Tak, ZOMRERR, YREREZBRTAHEBEOMEORC L D0 TR, Miay
WUr 53D THs (Fig. 4),

AATARRS EEDHEEARIIISTERLL, ZOERRI DI Y vRRSHhBHE
DI E D, FAFRREMICETT 5700, HBEHEMBCLET 2 BERFEOMERLMENC S
TEEFOLTNIDVENE V252, TEOMCIEERN BRI TIIIRD bR,

(BEFLERFOLERE) MFch- 5 AL, LT 5APEE CRIZEEFS
TTL, ERELXRHEIRDIOCHRBD, LIELL O, B4 LLERECEENATD
e, SR EXREHF EEEFORKINIMAT I, Lil, KFERTOEIMTIT T d
ERLLTEY, X, REFEARF CRLTOBRILOFTANER - TB, Tihbd, REF
TRAY YHEIIREDORT, TORMIKREOMRAROBERLEENLALRD L5z b,
ZTOMBBDEZE LML TL 528 (Fig.5), HRFETWE, » ) vORENEE LD, Wi,
HREBORELZ LA ERDB R (Fig. 6),

Table 1 KR L=d D, 2EAEAROEME DR 5 BBy R 1k GHBAE) ©
LFARTTCABRIR TS BEREH L, BEARD, RUOLEMRBBEGOYEER
RS EBERLYEBE LD THHH, LFERNCHEIR TR BER LI, MELES
REAFUHRARBEOYEARCA S BBERCH LTk b P inC Eibhd, Thbb,
COERL, REFTR, LOBF  MRARCHL-T, TOEEISEBOEBTOER
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WiEx YUELEHOBEBREROENER QE4AWAK)
Table 1. Quantitative Progress of Leaf Organs on an Anual
Long Shoot (2-year-old trees)

| Main Axis Lateral Long Shoot
Growth :
Dat Number | Number |
Phase ‘ ate of Ave. Max. | Min. o Ave. \ Max. | Min.
| \ Samples Samples
Before Bud
Broak May 4 \ 13 121.1 168 l 95 l 10 1084 133 93
Continual [
Growth Jul. 4 8 268.8 292 244 8 237.8 257 199
7 Phase ) !
. Aug. 5
V;Imtef Bud ~ 16 3533 | 411 | 331 16 2855 | 329 | 216
ormation Sep. 5

BHRERBD, FRNRHF Y v~ERETHZ L, BEERMNCEBE~LEREL, £0
fesb, TOEEIX, HFHR, BBLCELAFEREHEBTHC L, LiEb L O, &M
HREBHEYBETAZERRLTWS, BROEHIC XA 20X 5 eligMiy TEkEE)
ERY, X, oL AREYRTARNY ERERY LS LTS,

H =Y OEKOEENERFEEREYEOFEL, CLausEN and KozLowsk® D5 J o 7+
T2 VEBTLBBERREL-BHLTWVE,

e FLAMPTON® X, 3 —w » 35 5=V Tk, BREHES BbrLFEPREESDZ
CRMRTWBR, Fhit, a—r v h 5y REENLFUROFVEETHS ki, 8
BLEMBERTELISDOLDTH-Tolked TRV EELBNRS, T, Laricx ORK
i, EROBLBRVWHERD - T, TOXEESBEREARTHI L, HFLEBEA LR
RAEHRCELHELH BN, FHPRIBRERYPTTAKZOSEAR, —ie, BFEERL
O DHIERERTHIDEELLNS,

DED X, REOEHX, —EfMosfiEtREBERLDO LD TAFEHIARC
EHM, EROERIL, 2<KBEREETHI LR, FREAEBREBRIELTCHS, Thb
b, EROXECH - CUL, TTK, MEEOLFBRMCBNT, BHFEE, 7Y v~ERkE
TAEBEEEOMMEED TV ELDEEL b (Fig. 2; Fig. 20, BHOEHLEHOE
EOARBAHRABMCRL-T53DEELBR S,

(BEOHELER - REEBE®) S5HP~THCAEB L, BELEBEOXKINIARIKC S H
Ly, REFOMRMBLZIRCMHE - BRETH I o5s (Fig. 7),

X, BEELOMRITHL, REBOABCAET A2EREOBRTINTiebh, 0
BR, ChLOERTIIBECEHET S Y, LFENORAROERMET, HELLE
EAEERARE Lt wb DX, £FNTLONBIAE LT\ iz 10 EE B\,

HiEE R, REOESHSEIEANLERENCET TS, TORLDERDOMWE - BEITF
DEBMPLIAREFEEL T, 6 AEHRIRBETHS, 6 ATHLKRD L, T TRERL
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DOZRAFMORENEE L Is - Tie (Fig. 8), ZDERIZ, ORI, BHOE
BWrLHEAERATERLLILDZ 2R TLOTHD, X, 6 ATHRED L, FoOK
WTIE, TCREERMELERYEIELTW5 Fig. 10), Lirl, BRHEOEXE \BEHEERL,
TR H BB ERBAN ZRBh 510, BEORTENREN LM E TR L EDIE,
DI VREENCEL o ThbTH D, BHOH, TOERBIRBELKARBL TS
(Fig. 9),

¥, BEOEHERCE T, LTOEMBNRY 7 7= viLIoTHLBEBIRD LK
BN, Thixxv=vEPBROERCLIZbDLELZONAD (Fig.5;7; 9 OEMHI Ak
BEINTNBET ERER),

(EEOMRER - REBE) BHRTE, BAFLELICEBEREOEL T HHAFLUM
LA D RBLRABREBE L CWicEBABOMRBENE L b, HREABEEL
b RENE VR, MEENAIRLEALSED VWD, To4aR - BEIKBEKRCHL
TERIBNHTHY, TOBE, KBERI HREBLBR YL X5 HKEL, 6 AP~TH
o TERECHBAVRIND X9 kBE, RBEARINEROMELE » TELLEHT
%5 X Hwies (Fig. 11),

PlEo X))@ T, REZERLY, Tofk - BRBBCHEVT, ToOMRMAKD
FEBRIEZELIAHINTVBR, VWolfd, ZORBRAKOREI TR EMH IR, X,
FtRIZ, Z£0OF ) YR AL VERTH), [RECLOEFLREILS,

BEROMEERIBIEH»THY, FO—4ARHMOBREZHOBRETELD L,
i, BRERMUFORENHR IR THLRIECES ¥ TREBR I3 MRECIZIEEY
LT3, Tivhb, SKRELHMFOREFEOBMMRMAMIL, FETTH, Crown FTOZEH
ELTEREIhDA Fig. 12), 20X 5 TR AEFERIFEESOURINTITL 2 EnbEE
3ha (Fig. 13),

DLEo®mER, SH0MRABROMREHNECLEMREDHLERTICLEE ST
HZERRL, X, T0OX5RELFEHIGEHUMSCEbh 5 8REKOMBIEE N iz
Ll BRI ALEHAEERRDORENE & & ORICIIBEIBEN DS O TR A
LEzZbRD,

ek, B0 X5k, #EGEFROEFEELANS, EHIXMEOFBROBE A~
EREL TN (Fig. 14), BT O—POEE IR, RBEARILOABAERBA~ES b2
by, EF2HZes, Fig 15 MEEF2 ML L EREZRTH, ENBRETTHHEELD
NHHEXA DRED, REFOREROERELIZRLY, F-2RBECRETSR5X)
ChFEh, ERET 5,

(B) XFOERBE

Table 2 B T* Table 3 1%, HUNDOLELER T HEBREROBHAEBY I DL D
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Thb, ChixeRLENALEF LTV,

(BEOERERMICH I ZXFORE)

BEEROXHOEFERY, Tihbd, Z0

FFMHBRLETICS » T, RDFEFORVCLFREKOEFTH H, K\ -CREOEEER
BROZhictils 5 2O EB LR RFENBZCHIC LT, fZF e L TREMCHL - &F

LTw<,

Fig. 1713, 6 A 28 HO A AW AROUEL AR OEBIA L IZFLRTH, 5T Tk

B2Hk AT YHRTOEBRTHOED 4 F£4EEK)

Table 2. Progress of Number of Leaf Organs Composing
a Winter Bud (4-year-old tree)
Short Shoot Basal Lateral Bud Apical Bud
Ave. Max. Min. | Ave. Max. Min. Ave. Max. Min | Gowth
Jun. 6 31.7 37 28 . .
Jun. 13 342 45 27 . . . . ¢
-~

Jun. 21 356 45 32 . . . A

Jun. 28 395 46 28 '§

Jul. 5 461 51 36 230 27 19 . (5‘2

Jul. 12 506 63 42 323 4 29 . . =

Jul. 20 527 59 46 | 398 44 32 - &

Jul. 28 702 79 54 448 51 39 . . g

Aug. 5 684 88 49 540 62 42 0.0 0 0

Aug. 15 977 102 86 645 79 56 218 35 0
(504 (60 (44 . . ) . )
+47.3) +50) +42)

Aug. 21 943 107 81 813 91 70 . . . g
(490 (56 (43 | (383 (44 (36 . ) k-
+453) +51) +38) | +430) +54) -+34) -

o

x

Sep. 12 .| 894 14 T 08 92 43| EJ
877 (45 (30 i ) SF

+5L.7) +65). +41) =y

3 it

=]

Oct. 12 1045 123 88 947 108 80 1496 173 117 gg
(479 (54 (35 (370 (42 (32 (370 (45 (35
+56.6) +69) -+40) | +57.7) +58) +48) | +1126) -+137) +80)

1) Number of samples is 7-12 per region and period.
2) (+) means (Number of bud scales-+Number of foliage leaf primodia with bud scale

primordia for next year).

after counting of needle’s number on 122 pieces of short shoots.

When foliage leaf primordia do not initiate yet, or when it
is difficult to distinguish them from bud scales, only the total number.is indicated.

3) Besides these data, additional ones were obtained.
(A) 37.0 was got as the average of bud scale’s number per lateral bud after counting
on 30 pieces of lateral buds.
(B) 43.0 was got as the average of foliage leaf primordium’s number per short shoot bud
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B3k AFELERTIERTROER CHELELTK)
Table 3. Progress of Number of Leaf Organs Composing
a Winter Bud (2-year-old tree)

T Basal Lateral Bud Apical Bud
’ Ave. Max. Min. Ave. 1 Max. 1 Min. ‘ Growth Phase
Continual Growth
Aug. 5-7 l 6.4 15 0 Phase
Aug. 15-16 53.2 63 48 19.8 28 8 }
Aug. 28 69.9 78 64
Sep. 5 78.2 85 65 49.5 72 32
(36.6-+416) | (42+45) | (30-+35) . . - | Growth Phase of
Winter Bud Forma-
Sep. 20 85.1 98 76 e . . tion
(35.8+49.3) | (38+61) | (34+41)
Oct. 12 90.0 102 80
(33.1+56.9) | (38+67) | (20+47)

DO DEDH Y vOBREKELZTWEH, ZHOBENLELT, WERYTY vBEECD
HEEZLBRB, v

BERC LS &, Table 2 226, 4AFEABROERPET A MFETE, TAFFHRET
CREBEREMRIANEB Vb TT T EAHEIN S Y, BERELOERERNCSH
5Tk, ZORMCHYE T2 8 A AR/ Th, HBRERKEL 7V v & ORFNITR T
W, Thbd, 4FEETHKAO 8 A S5 BOMBRETA  MIFE Fig. 18 wrLichy, WECA
BToESEE, LOBXA~N~ XY ) vTABSRAEIRSE, ThEGRIFRERESL L
TOEMEEYTTL DD, EBIEFEEN Abies™ 2 Pseudotsuga®™ % Abietoideae BT 5 HifE
LXR7e b, Pseudolariz® LR 7Y vERUY v 7TREEEXERALEDBI IO
BFI5 720, RFEETREBOY Y v ERRFIEETH S,

PlhoRRR, ¥BEFELY ) /A~ ERETHEBTOREBLQRAOREH L L TR
ETHLDOTREL, bebEAADREARL LTRELLLDON, £FEOXDORORER
BORT, FONBOLONRY Y v~AL, ABDOLDNERBEREALFLLTITL LD THS
TEEEYRLTVA, FOERCOVCUIEKYA 28Dk, X VHFMARHILETHS,
e, Z0X5hEBRBEOREDRELE - SRR, = VHO3OO5BFCKBDLDOTH
50, FhESEHIBREBRCHR DRI -bOTH DML, 3 SDOGEBEOKEHBE
ROMEBFREE L T L TERHOTHEKDHMEL V2 D,

WTRIRR X, 77V Rdo UL, BENCHBRY, BERKOZTH ¥ LEERLE
ER{Tho TWBRBEIchH->Th, TTK, TOETCH AZFE»D OREICHT5RAN
RAENEZCETL, FOEFTCHLMUETCRRELIOEBEERELEL DR IEREORE
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OHBREETIRDB IO TS, Tihbb, ORI MFEPEROEIL BOLILRKED
BB RCH - Tk, FLLIANIhICREBCBE M TWB 00, LToRBEAKRTES
TREREYEUERTREREOHURC S - TiL, FhelBEEcmiishsz tinl, »58
EETEhO HEORBEBICK » THRIET LTV D THHT EERLTVS, X, &
DEEY, ZHMABOMBEL LURET AL, ThboLFOXREHN, LoMRIH
MBOWEECDH » TTE LA MH I h KRB, TV, FORAGARTEOEIITh
BEMH IR TRV EEZBRLTWALDEE 2 BB (Fig. 17 21),

(BRBORFEAME BEEOTFEMRMGIE, BEE5, X, REOFLTHHANC
I EIRDD, KRR THELCLFEETATE, ZORBAKLTCSAPINLIA
LB TEOREMIS AbA, 2FEEHATIE, THBEERBEOLDOTSATaLD 9 Al
T, RBEHIBATH, T6EEHBEOLOTIE, MikhBEL, 8HLAMLBHTH- .
X, FEWOBEFTCIIh I v 1~2BEERS,

ATV, EONBLL, TOEFHRIMEERBELUBCHRIDLODLELDAMN
BHIH, Abies™ R Picea™ LFIfRIC, MRER Ui LEFHR L FRMICET S 5y
—E M- T 5,

T 7sd b, Fig. 16 REFHHEAKERORROERT LR T, BLMIE, ZORME
CACEBEOMELIERILL, HHBE X TEMBCE TRENK LA TS, LM
RERCHRLE > T WZ EI3BRTH B, Thbd, ZOEERR, LOTHCA S ME
DRFEICRE, RBMOMMBERTIHROE > T2 &, X, ZRABOMLBADbhin
W EENLWHLENTH B,

PlED X5, BREOHFE, £ OREEREOLBIRBELRY» S L OUBIEEN
B ha, Ticbd, Ozl X, TOROEFORKEL, REMERTOER MRS
R’ RERELFBNOCETTAZL2EBRLTWS,

28, HEWHMC L - THEMROE, TOXEBEORMETHS LELDH, HFETIE,
TOWBBENBLIED, TORHEBEXRLALBES®D L7, ERERHOTh LA
REHBCH LTEHAENKRE WRH LCBE I h s,

(BRBOXFERBACHITIIE - AIFORE) LDEokik, EEMRIZOBEBOME
Bl s, BEMERSIRBECRET, SohtEBHEPML 5w, HEMRMBE
By LES S O, TOMFEHRCE VT hEFICA < MFE CEBRETUROEST Lok
AR X hB, *

INZRENCHD L, BEEBRES O 2EEHAC KT HHEFHREBEICHY TS 8
ATH~YALGETO 10 AW OEE, £H»d 1/4, iz &, 3/4 OB, ROERcH
SHFOEBEROEHMEIL, FhER, 45, 244, 369, 513, 615K ThH 1o, # V) vDOFEH
BB 30 BMBETHH2 D, JIEFCAMUELL FRESS W ETCOMF LT Cer
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YV vHERERT L, EHCHAETE, 5T TR VOBOEBEFREOMRE R LT
Wb DkELZHRD,

Y, HECEET L D ARERCH S HFEREROBEHFC OV THRET 5,

ThbDELFETIE, TTEBRRLXIE, HFERMABAUMOIOERAEFRELEZLORS
ERBREN ML VOBREHEINTE D, TOHkd, LiES  ORIF /o AR L IER
CHEERD, LhL, 20X REBEREOTFRLHRITEEHILE 11T, Rl 408K
BOEBEREHROE; SHPEHNLIBFEGFEVWINRIBEVECT TR, ZDX57
EREEEBEDHIRIBCAERLLTCLE S,

4 FAWRUBERCH S IFCZOfME R D &L (Table 2 21), THFWMBBAKI ST 8
A1LAEHEEZ DL, ZORATT TRETOMUZFILTFH 45 MOERERLFH T,
X, 20645 b H Y vOTFHITOXF [ &, BEMII2T5M LNV EL DEFERKE
BT TR EINRTWABZ LEREDD, FOROEBEREOHRLIERT, 8 H 15 Ho b 21
HoD6 HRIICER 1681, D1 Hbich OMBEE I 28 EFEIRBA, ZDOXH5CL
THREREN O EREBEETS L, Z0EO2] HETFH 181K, 1 Hbic b DIAE
BEL2 0.86 #t & SHICE T LT %, Table 2 ®4EAEBHARDEHC D, Table 3 D 24K
DUBERICA < W b AROBAMRZ DN, FhER 0 KBICET 2B, »8RE
REC TR T30, WThOBETh, O EKBECET S ECOMREEIRETHS
B, FOHRIBBCEDOHREEMET T 5,

X, DEDOX5#B% LMK, TOFMARBIHALA TR VWE, T TEEEIAT
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BRI FE oW, BEE, Y RINYFEAMBEOET A  BIZEEDN,
BIBLERYTRLTOWRAKEDOL DT, v, 3~4 DN, B XHBHSKELRITE
Zzbh iy, EHARDLY 2ROHE LK« 1E, FH2HEI O8N, EFEEHE X

- CTHRE L,
2. S B E R

R Table 4 WR LIcB D TH S, W CEGELHHRR LM 2 EIXRA CEREZRLT

B4R CATLAHEFRROBE

Table 4.

Results of Pruning Treatment

Number of
Samples

Secondary

Opening

Structure of the Winter
Bud Formed

75 76

Observed

Non-
Observed

Long
Shoot Bud

Inter-
mediate

Short
Shoot Bud

Jun.

Sep.
Sep.

4-year-old trees

Sep.
Sep.

Aug.
Aug.
Aug.

21
28

12
21
27

ENTEN PN A R B RS BN

7
3

ORI PR P I T

PEENICRNC NN B EPN]

NN N W e e

Jun.

Jul.

Sep.
Sep.
Sep.

2-year-old trees

Sep.
Oct.
Oct.

Aug.
Aug.
Aug.

15
19
15-16
19-21
28
4-5
12
21
27

20

CERCERCEES EECERN B R I B

e U1 N U N

14

14

14

14

14

13

14
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Summary

I. Growth and development of the vegetative shoots in Larix laptolepis Gorp.

Some aspects of the vegetative shoot formation in L. leptolepis G. were observed.
The results are summarized as follows.

(1) L. leptolepis G. forms two types of vegetative winter buds, namely, long shoot
buds (Fig. 1) grown up to be long shoots, and short shoot buds (Fig. 2) to be short
shoots after bud break. At the level of organs, the difference between long shoot
buds and short shoot buds is clear throughout all the buds of the vegetative shoot
system (compare Fig. 1 and Fig. 2 to each other). Therefore, intermediate forms
betwen them are hardly observed on the natural condition.

(2) The growth periodicities of the apices of long shoots and short shoots essenc-
ially differ to each other. In other words, the apices of long shoots have the continual
growth phase (refer to Table 1), but the ones of short shoots have not it intrinsically
and make the annual repetition of forming winter buds. They begin to form the
bud scale primordia for next year (Fig. 2, 20) in the growth phase of the winter bud
formation of the current year.

(8) According to the acropetal growth and development of annual long shoots,
lateral buds also develop acropetally without notable inhibition. Therefore, the basal
lateral buds begin to form foliage leaf primordia in addition to bud scales previously
to the beginning of the apical bud formation (refer to Table 2).

(4) After the beginning of the apical but formation, lower lateral buds actively
continue to form foliage leaf primordia for a little while, but the activity of the forma-
tion of them decreases early and rapidly. Finally, after the active growth and develop-
ment of foliage leaf primordia in them, they form the fascicular portion immediately
and some bud scale primordia for next year are formed. But the activity of the pith
rib meristem is always inhibited and they do not form the axial portion.

In this manner, they differentiate into short shoot buds immediately.

(5) On the other hand, apical and upper lateral buds develop also rapidly. But,
because of the acropetal and continual growth and development of their mother axis,
the beginning of the initiation of foliage leaf primordia in them are delayed. But, finally,
they develop the axial portion as well as the fascicular portion gradually in the high
level of activity of the pith rib meristem and continue to form leaf primordia untill late,
developping into long shoot buds.

(6) In conclusion, it is suggested that the original axial growth is recognized to
a certain degree in the process of the vegetative shoot formation of L. leptolepis G.
That is, the long shoots grow and develop acropetally according to their continual
growth, and their lateral buds also develop acropetally along to them. Finally, foliage
leaf primordia grow and develop in the winter buds according to their time ages to a
certain degree without notable inhibition.

II. Investigation of pruning treatment of the vegetative shoots
The investigation of pruning treatment was attempted in order to understand the
mode and mechanism of the vegetative shoot formation, especially, of the long and short
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shoot buds formation. The investigational results were compared with the observational
results on the natural growth habit in the report I of this paper.

These results are summarized as follows.

(1) In the treatment untill a certain period, the lateral buds on the remainded
basal parts of the vegetative long shoots opened again and finally formed long shoot
buds. After that, they ceased to open again but developed into long shoot buds. Fina-
lly, the development into long shoot buds as well as the secondary opening ceased
to occur. (refer to Table 4).

(2) There was a time lag of about 2 weeks between the results of 2-year-old
trees and of 4-year-old trees. And these results were corresponded to certain develop-
mental stages of the lateral buds of 2 or 4-year-old trees at the time of pruning
treatment.

That is, after a certain amount of primordia of leaf organs regarded quantitatively
as foliage leaf primordia was formed, the secondary opening of lateral buds did not
become observed gradually. On the other hand, after a little amount of primordia
regarded as bud scale primordia for next year was formed, the lateral buds ceased to
develop into long shoot buds gradually. (compare Table 4 with Table 2, 3).

From these results, some suggestions were obtained as follows.

(1) Untill each certain period, by the existance of their upper portion, lower lateral
buds are inhibited to develop into long shoot buds as well as to open secondarily
through the inhibition of the activity of the pith rib meristem.

(2) But as soon as lateral buds reach a certain developmental stage under this
inhibition, that is, as soon as a certain amount of primordia of leaf organs regarded
as foliage leaf primordia are formed, they gradually become regulated directly by
their inner factors and automatically induced into the innate dormancy independently
of the existance of their upper portion.

On the other hand, after a little amount of primordia of leaf organs regarded as
bud scale primordia for next year are formed under the inhibition of the activity of
pith rib meristems, they also become regulated directly by their inner factors and
automatically decided to be short shoot buds independently of the existance of their
upper portion.

(3) Because they reach these developmental stages acropetally along their mother
axis without notable inhibition, they are acropetally induced into the innate dormancy
and then decided to be short shoot buds under the inhibition of the activity of pith
rib meristem in order from lower lateral buds which reach these stages earlier.

{(4) Therefore, it is suggested what lower lateral buds are decided to be short
shoot buds is not caused from that they are inhibited more strongly by their upper
portion than upper lateral buds, but from that they develop earlier than upper lateral
buds according to their time ages to a certain degree without notable inhibition of the
activity of leaf organ’s formation or of peripheral zone of the shoot apex in spite of
the strong inhibition of the activity of the pith rib merstem and then reach the
developmental stage at which they are decided to be short shoot buds before they are
removed from the inhibition of the activity of the pith rib meristem.

(6) On the contrary, it is also suggested what upper lateral buds develop into long
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shoot buds is not caused from that they are not so strongly inhibited as lower ones
by their upper portion, but from that they develop later than lower ones and get
removed from the inhibition as mentioned above before they reach this devel opmetal
stage.

(6) Therefore, in conclusion, it is suggested that the acropetal development of long
shoots according to their continual growth and that of their lateral buds according to
their time ages to a certain degree, in other words, the original axial growth in
a certain degree, is a fundamental precondition of the long and short shoot buds
formation.

III. Observations of the winter buds of 4 species belong to Laricoideae

The structure of the winter buds of 4 species (Larix Gmelini Gorp., L. decidua
MiLL., Pseudolarixz kaempferi Gorp. and Cedrus deodara Loup.) belong to Laricoideae
were observed.

The results indicated that the structure of the vegetative winter buds of them
were fundamentally similar to that of L. leptolepis G. They have long and short shoot
buds. Moreover, the leaf primordia of fascicular portion are arranged on the cup-like
structure in the winter bud and grow and develop remarkably in the growth phase
of the winter bud formation.

Therefore, it is suggested that all species of Laricoideae have a uniformed mode
of winter bud formation characterized by their original axial growth in a certain degree
and form long and short shoot buds through this mode.

Explanation of Figures

Figs. 1-27. Larix leptolepis GORD. (Figs. 1-2, 27: 2-year old trees; Figs. 3-13, 16-26: 4-year-old
trees; Figs. 14-15: 16-year-old trees).

Fig. 1. Long shoot bud with the fascicular portion (fp) and the axial portion (ap) of the
embryonic shoot. X32. Nov. 20.

Fig. 2. Short shoot bud with the fascicular portion (fp) and a little amount of bud scale pri-
mordia for next year (bsp). X32. Nov. 20. Fig. 1 and Fig. 2 are the nearest lateral
buds on a same anual long shoot to each other.

Fig. 3. Short shoot bud beginning to swell. X25. April 17.

Fig. 4. The same one with Fig. 3. Figures of cell divisions (arrows) are observed. bsp:
bud scale primordium. X150.

Fig. 5. Embryonic long shoot soon after bud break. Xx25. May 2.
Fig. 6. Short shoot soon after bud break. A large amount of bud scales (bs) is formed
already. x25. May 2.

Fig. 7. Long shoot beginning to grow and develop actively. The nods between young
leaves (yl) which developed from leaf prmordia of the fascicular portion, begin to
elongate actively and then the young leaves become rearranged spirally on the
mother axis. X25. May 23.

Fig. 8. Basal part of a long shoot. c: cambium; sz: secondary xylem; pz: primary xylem;
p: pith. X270. Jun. 20.
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Fig. 16.

Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21.
Fig. 22.
Fig. 23.
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Terminal part of a long shoot during the continual growth phase. The nodal
elongation is hardly observed. X25. Jun. 28.

Basal part of a long shoot. The secondary xylem (sz) are lignificated and the nodal
elongation is completed already. X25. Jun. 28.

Short shoot developing the winter bud rapidly. The cortex (c) formation is active
and the notable projecting leaf cushions (lc) are formed. But the pith (p) formation
is hardly recognized. X32. May 23.

1-year-old short shoot with a pith cavity (pc). X20, Jun. 5.
2-year-old short shoot with similar 2 pith cavities (pc). X20. Nov. 5.

Old short shoot with an old pith (op) which change to a new pith cavity after a little
while. X20. Oct. 13.

Short shoot forming a male flower bud. X20. March 10.

Terminal part of long shoot which begins to form bud scales but does not yet stop
the nodal elongation. An upper lateral bud (ulb) at the lower developmental stage
is observed. X20. Aug. 20.

Basal lateral bud which forms bud scales (bs) actively in a high level of activity of
the peripheral zone (pz) of the shoot apex. But the pith rib meristem (prm) is not
active, therefore, the pith formation is hardly observed. bsp: bud scale primordia;

ap: apical zone. X82. Jun 28.

Basal lateral bud which begins to form primordia quantitatively regarded as foliage
leaf primordia (fp) (refer to Table 2). But it is difficult to distinguish them from
bud scales (bs). They are stained darkly but arranged on the similar cup-like struc-
ture (cls) with bud scales. Xx82. Aug. 5.

Basal lateral bud which finished to form full amount of foliage leaf primordia (flp).
At this time, basal lateral buds seem to begin to form a litte amount of bud scale
primordia for next year (refer to Table 2). But the difference between bud scale
primordia and foliage leaf prinordia is not clear. x82. Aug. 28.

Basal lateral bud with some bud scale primordia for next year (bsp) obviously
distinguished from foliage leaf primordia. The shoot apex has been transformed from
a dome-like structure to a cone-like structure. The crown (c) is already formed and
resin channels (rc) have been developed in the foliage leaf primordia. Xx82. Sep. 20.

Terminal part of a long shoot with an apical bud forming bud scales actively.
X25. Aug. 28.

Upper lateral bud at the lower developmental stage soon after the beginning of the
apical bud formation. X82. Aug. 20.

Apical bud with a projecting shoot apex forming bud scale primordia. Xx82. Aug. 28.

Upper lateral bud developing into a long shoot bud with fascicular portion and
axial portion of the embryonic shoot in a high level of activity of the pith rib
meristem (prm). X82. Oct. 5.

Apical bud of main axis which developed into a long shoot bud. It is forming
foliage leaf primordia in spite of the beginning of leaf-fall. Xx25. Nov. 5.

The same one with the surrounded part of Fig. 25. Figures of the cell division are
observed (arrows). X330 Nov. 5.
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Fig. 27.

Fig. 28.
Fig. 29.
Fig. 30.

Fig. 31.

Fig. 32.

Fig. 33.

Fig. 34.

Fig. 35.
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Apical long shoot bud in the dormancy. The pith cavity (pc) is formed already
and the structure of the shoot apex has changed into a cone-like one. X42. Nov. 20.

Larix Gmelini G. Apical long shoot bud. X32. Aug. 25.
Larix decidua MILL. Short shoot. X32. Oct. 9.

Pseudolarixz Kaempferi G. Apical long shoot bud. The fascicular portion (fp) and
the axial portion (ap) are recognized. But the difference between the two are obscure
and the leaf primordia of the axial portion (Ipap) grow and develop more remarkably
than those of Genus Lariz and resin channels are formed in them. And the crown
(c) is formed, but the pith cavity (pc) does not develop so far as Genus Larizr. X37.
Jan. 7.

P. kaempferi G. Short shoot. The nodal elongation is more active than those of
Genus Lariz. X37. Jan. 7.

Cedrus deodara LoUD. Apical long shoot bud. The fascicular and axial portion are
recognized. But the difference between the two are more obscure than that of
Pseudolariz. And the pith cavity is not formed at all. X37. Jan. 2.

C. deodara LouD. Short shoot. The nodal elongation is more active than that of
Pseudolarix. X37. Jan. 2.

L. decidua MILL. Short shoot forming a male flower. The primordia of male spo-
rophylls (pms) are arranged on the axial portion. X32. Aug. 13.

L. decidua MILL. Short shoot which formed a female flower. The primordia of
sterile leaf organs (slo) as well as bract scale primordia (bsp) are arranged on the
axial portion. osp: ovuliferous scale primordia. x32. March 4.
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