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Susumu Mikami, Sumihiko Asaxawa, Mitsuo lizuka, Toshitaka Yokovama,
Akinori Nacao, Syuji Takenana and Tomikiti Kaneko : Flower Induction

in Japanese Larch, Larix lepiolepis Gorp.
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Ilustration of girdling treatments.

Table 1. 7 7 =Y OIEFA(bick JIZTRIRHE O$hH
(BB A B RS E B IR R D

Effect of girdling treatment on flower differentiation in Japanese larch

P R He 4E  Male flower e 4t Female flower
Clone A B C D A | B C D
= H YOSIDA 1 P P | M 0 0 0 0
” M P : P — o | 0 0 —
P A A A A 2 2 4 2
” 10 A A : A — 2 4 4 —
” 11 A A f A — 2 4 4 —
p 12 A A | oA A 0 1 2 1
” 14 P P |l P | - 0 o | o —
p 15 M M | M | A 0 N 0
” 17 A A ‘ A | A 1 2 ‘ 3 1
” 19 M P ‘ P i’ — 0 0 [ 0 —

E 1 A, B C Deneh 2Rk 3BHE, 48R SHMRERT,
2) P, M, A @dzhzehd, d, £ERT,
3) 0, 1, 2, 3, 4 MR OEET, 04 1--1~10{H, 2--10~50ff, 3---50~100 fE, 4---100 HLL_EAR

ERS

Remarks 1) A, B, C and D show kinds of girdling treatment (refer to Fig. 1).

2) P, M and A represent Poor, Medium and Abundant respectively.

3) 0,1, 2,3 and 4 are indices of the number of female flower. 0 :non, 1:less than 10, 2:

10~50, 3:50~100, 4 : more than 100.
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Table 2.

#91,200 EHT

75 =y OIEF I E XIZTRRIRFK

Effect of girdling treatment on flower

2 B # E Girdling-A 4 B 2 Girlding-C
po—y D | FEE -
W No. of | MIEHY o | gmeE No. of | KIHEY 0

Clone D.B.H. ﬁr;l;l:r female | 1)+2) 5)—><100 D.B.H. ﬂrg\ifr female | 1)+2) éjX1OO

(em) |e51000)] flOWer | 1000y (em) | sc1000)| flOWer |5 1000
6. 8.1 128 8.2 1.6 6.8 6.3 17 6.3 0.3
8. 24,3 278 | 246 1.1 8.7| 17.0 255 | 17.3 1.5
1011 5. 2.0 343 2.3| 14.8 5.5 3.5 | 1,404 49| 28.8
Av. 11.4 250 | 11,7 2.1 8.9 559 9.5 5.9

6.0 3.7 286 4.0 7.2 9.5 | 32.6 266 | 33.0
10.0| 37.3 08| 37.6 0.8| 10.5| 83.5 168 | 83.7 0.2
1018 8.5 8.2 143 8.4 1.7 6.2 1.3 77 1.4 5.5
Av. 16.4 246 | 16,6 1.5 39. 1 170 | 39.3 0.4
8. 34.0 608 | 34.6 1.8 6.0 2.7 64 2.7 2.4
9, 10.8 13| 10.8 0.1] 110 586 252 |  58.8 0.4

1019 6. 4.9 98 5.0 1.9 8.7 12.4 128 | 12,5 1.
Av. 16.6 240 | 16.8 1.4 24,5 ; 148 | 24,7 0.6
i |
8.8 25,2 189 25,4 .7 12.9 71.0 i 697 71,7 1.

1.7 | 84.3 338 | 847 4 8.8 16.4 140 | 16.5 0.9
1021 7.8 | 12,9 223 | 13.1 7| s2| 2 403 | 27.6 1.5
Av. 40.8 250 | 41,0 0.6 | 38.2 413 | 38.6 1.1
R 4.1 223 4,3 5.2 11.5| 54.3 218 | 54.5 .4
10.8| 28.0! 1,514| 29.5 5.1 9.0 19.2 417 | 19,6 1
1024 6.2 1.2 1 1.2 0.1 6.2 2.9 145 3.0 4.8
Av. 1.1 579 11,7 5.0 25.5 } 260 25.8 1.0
9.0 32.7| 49, 327 0.2 9, 23.1 91| 23.2 0.4
5.2 2.6 36 2.6 1.4 7. 12.5 55| 12,5 0.4
1030 6.6 4.3 13 4.3 0.3 5. 4.0 872 49| 17.8
Av. 13,2 ’ 33| 13.2] 0.3 13,2 83| 13s5| =25
Average 18,2 ‘ 266 18.5 1.4 ’* 24,9 315 25,2 1.3
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O LE S N7 BO BT, KO 1EDOATH -7, FENEAE L2 12 @k Tid, 8 fiikicse
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differentiation in Japanese larch

4 08 # 2 Girdling-D i M. ¥ Non-treatment
| HETEEY g ) T HEARE® | e
fatiiife| No. of WS 0 |, iz | No. of ik I P
B male | fomale | 142y | 57100 DB male gopate |4y | 597100
(em) | 1000y | fOWer 1000 | - (em) [ S o00y | OWer | 000y
7.5 6.5 164 | 6.7 2.5 7.0 2.6 4 2.6 0.2
4,5 (5 Dead) 4,3 0.02 0 0.02
6.5 164 | 6.7 2‘5} 1.3 2| L3 0.2
6.8 (ks Dead) | 9.3 1.3 1 1.3 0.1
9.8 8.5 41 48,5 0.1 8.9 0.2 0 0.2
6.0 | (# Dead)
48.5 | 41 48,5 0.1 ‘ 0.7 1 0.7 0.1
9.0 29.8 357 30,2 1.2 10,4 2.6 0 2.6 0
5.5 8.2 490 8.7 5.6 7.7 0.3 0 0.3 0
7.5 1 84 1.8 4.7
13.2 310 13.6 2.3‘ ! 1.5 0 1.5 0
T ]
9.1 48,31 - 501 48.8 | 1.0 10.3 1.8 0 8 0
6.0 4.0 284 4.3 6.6 8.5 0.07 0 0.07 0
8.7 (} Dead)
26.2 393 26.6 1.5 0.9 0 0.9 0
10,7 36.1 193 36.3 0.5 12,0 | 28.7 19 28.7 g
6.5 7.1 32 7, 5 6 0.01 0 0.01
5,7 | 2.9 105 3. 5 |
15.4 110 15.5 0.7 14, 4 10| 14,4 0.1
6.0 5.7 68 5.7 1.2 10, 4 8.7 3 8.7 0
4.8 (#5 Dead) 8.3 1.6 0 1.6 0
7.0 18.6 169 18,7 0.9
12,1 79 12.2 0.7 5.1 2 5.1 0
L _ .
18,1 207 18.3 1.1 | 40 2 4.0 | 0
I |
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TSR (%) B (REERS) ML (%) AR (HHEEZ)
0~1 19 (40) 5~6 4 (®
1~2 14 (30 6~7 1
2~3 3(6) 7~8 1@
3~4 1(2 10~20 2 @
4~5 2 (49 29 1@

WIBARAARDFEMEIERL 1.3% TH - oo

HEE Q) IKBOTHADONICCETH B, TORBICBNTS, 2FFKIT 2 BIK XD bIEED
BEEDDIEP 510 Fto, ABFE TR 17 MIKD S 5 5 EERISHIE L7, MEEREYS.7cm OEES
B0, COFERFRBAEN,

B (O BRAKFEOHR (1971 @REWKREN 7 < Y RERD

FIFE EMR R B Bk B L EE K 62 MRIE 2/ NFIC BESN TS # 5 v VIRBED 67 0~V (&
42~52 KD % FVT, B (3) EEULBEA 197146 F 2~6 HICIT - 7o SREKOMEERR S
kZ215ecmTh -1z, CORBRERICE, SBEBRNTI0MX30m ORKEMR 122 5NTED, £0
HO 10 REIC2W T, 1966 ELSMEIRRRZT-> Tk, N, P, K ®3ERIKDOWVT 5 BHOX%E

Table 3. BURFIFEFHEINCA I8 7 <y QML (BREEHRERER)

Effect of girdling on the formation of female flower in Japanese larch

v (b e
3 ' ,B'Z_ o Zay b Jguo—v (ENE - /NE IK) Clone
Girdling Plot 1 5 3 4 5 ‘
I 1 0] 41 2 37 0
I 0 2 20 81 5 0
: , il 7 0 29 3 5 4
2 B # Ok
Girdling-A v 1 1 9 0 3 0
\ 218 0 1 9 21 1
Av. 45 1 20 19 14 1
I 1 1 133 69 97 1
I 67 14 48 55 87 22
45 14 8 53 3
A B o3 Om m 90 3 5
Girdling-C v 86 35 43 47 24 1
A 1,161 1 73 59 41 16
Av. 272 76 77 54 60 15
I 86 0 58 40 21 7
I — 0 92 33 44 9
- I 24 0 69 30 21 2
& B o K N
Girdling-D v 17 1 27 9 3 1
VvV — 4 10 28 54 0
Av. 42 1 23 28 26 4

F:Saoy bOMER, K7a—-rvEb 1 ~6REOEHETS B,
Remark : Number of female flower for each clone in each plot was averaged for 6 trees.
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R ABME 0% HL 5% L
R 2BAE EL L L L
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IN54 78— YOOFTIUCENTS, 4BRHEE 2 BRI OMICERENRD SN, VHETHRY
% EABHERERIFE LD S 2RI CNTOLEXIICRAZ0, MEEEHSRSODIC, K45
EIK-6 BTEIABELRMDONL L -0, B ) BXUHE ) T, £AMER 2ERMX IO
BHMEL, TRMAORKBRNSS 5 &R L, CORBTIR L ADHES 2L, BED 2BRR L
Lo, ZOBEE, ERAKOEESAP - EiICXD, 2HFEOHENT 28DHAD X
DIAET 2 Z EP UL B - TeledEEZ ON D,
2. BOREOHR

BIRHE ORFICET 258 (1) OBAEEUHET 197046 A 3 HICBHRRE 217 - 7o 1-5, 10,

16037 v~—Y6fRD 1 REAERNT, RHBICROMIETT - 720

mo® 5 ik

A MEEEETNTHA S B,

B MAEREOTEIE L £ IC DD  MEER F IO EAFEA L 5,
C: MERTWOEEEA L D,

D : UEDTEFEAIESD & 5,

E: S OWmEIEES B,
RUBEIRE I & R T EE DA G
6 31 (RIKFEEH A, B, C, E
6 220 (BRIRREZ#20H) 1 A, B, C, E
8 H22H CULEHMBMEZBZBED A, B, C, D, E
9H4H:A, D
10H 4 7 (REEDEILHZ OB © A, D
2 120 (HEEOBETHHOETHD - A, D
1971 AEFICHE LicibRi2, Table 4 LBV TH » 1o
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TN DUETIIMEILREED 2RI SN0 - 7eds, WEE D 6 =i 0 THEFEMEnE
LMl & Ntce 2D &ipd, WRICBY 2 HFMUICIRRETESES 325 L &M RIS N,
3. BB IUBHEOHE
B OB ESMIERO [ RICBI o E D %, ROFETHRE Ui,
BRI, BERAEESET XSO N 7 < VEERBREKICEREIN TS Ju—vD5 b, Table
5ICRENG 47 v~ (F30 HE) <, WEEENS6~12cm, BHEENIDIBEOSDTH -7z,
CHSHRARDOREBITHEICEBRIE (2BRBD) ShidbDTH -7,
B DI 19714 6 A 10~20 RICRD LS5 K L CHThhic, Fig 2IcR U kDI, & D 40~

Table 4. 717 =Y OIEFSICE DR THOEEDRHR
Effect of pinching and defoliation on flower differentiation in
Japanese larch

L PR OB
m m Joa o — v /AT 1 Date of treatment
Treatment Clone Jun. 3 Jun, 22 | Aug. 20| Sep. 4 Oct. 3 Feb. 12
= H YOSIDA. 5 36.7 50. 3 51.8 44,1 36.5 54,3
A ” 10 27,1 41.9 44,7 45,1 45,1 44,9
” 15 52,3 41.2 63, 4 50,5 48,0 48,0
” 5 31,6 40,8 43, 4
B ” 10 20,7 41,2 49,1
” 15 55.2 50.2 40,4
” 5 53,8 52.4 47,0
C ” 10 32.9 43.2 47,3
” 15 56. 4 57.8 50.6
” 5 53.0 47,7 44, 4
D ” 10 42,8 41,8 47,7
” 15 46,5 45,5 49, 4
” 5 0.5 1,5 49,4
E ” 10 9 1.8 22.2
” 15 1.7 0 45,1
” 5 31.2 57.5 45,1 48,9 60. 3 45,7
d MO
Cont. ” 10 29.6 36,7 49.9 43,5 45,6 50.8
” 15 56.3 49.5 63,2 45,5 49,1 50,5
E D B A MERETNTHESE S,
B: 3"@&03]?%«‘:%71%560’2( YR FROEESH L D
C : MERTMOELFEAL L B,
D P YRR OEFEEES & B
R ORATEERSE D,

2) R i?&%%‘(f%éo
Remarks 1) Treatment A : Pinching new shoots off.
B : Cutting the terminal buds of new shoots off and defoliating new leaves on
the upper half of those shoots.

C : Defoliating new leaves on the lower half of new shoots.
D : Cutting the terminal buds of new shoots off,
E : Defoliating the whorl needles.

2) Data show the number of male flowers averaged for sample branches.
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50cm D& A THRAEN Uit 0 IFEXIT 40~60cm TH - 12 WHEOMESHERTHrs ML
TONE) CIER) o MROETRIBUM LIS - oo B H, WOMLeLERICd &L, LERER
KCEE LIz, WENLBOBREKICE > TELLRLED, PRVEDTI2Bg, £0EDT6,5600g
/Cgb i) f:o

40~-50cm / \40~50cm

[e— 40 ~60 cm —-—

fii
Vertical section of root-pruning.

Table 5. BUIV L CICHBENY 7 < v ORBEERICE JIZT R
Effect of root-pruning and transplanting on cone production
in Japanese larch

ym v | om wm | Bk m | HESEDIH
Clor;, g ’)I,‘&reatmeﬁ;t Nu{nber of | Av%r%g%%ie yield
rees \ per tree

R 4% 248
1040 T 3 91
G 9 | 228
R 5 25
1056 T 2% 7
G 11
R 5 144
1014 T 3 2
G 9 58
R 5 i 22
1051 T 3 | 6
G 8 7
R 19 102
Total T 11 28
‘ G | 35 80

P R-BYY, T--Bh, G- 4B&IK
Remark : R:*Root-pruning, T---Transplanting, G---Girdling-C
* INERTR 1 ARRETE
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BRER, RO SNIEEROS b& 7 a— v 3RT DR 12 4%, S 1,300 m DEIEFHBTERD S
HH0E 1,000 m OBIRMABESEF SAMICB LILLDTH S, 19719 ALK a—V 2 KFD
BT8R, 19728 2 QK& u— Y 1 RTDH A KPBHEI NI, Bllllchic > T, RO ShoBlikE
BUREORCL, EFELZUML, BREETEA2XDLFIBVVEICLTLYaTEY, F7TLYD
THEBEL, HLUNECER UBESR A ES.5m 0L ATHM Lic, EMULAHERAKTEEL,
W, =vFET-7,

TS MFRARIC DO TOMEAEHE L & CICHEIEMOMER TE I8 5 12D T, 19724 9 J KRB AERES
WELTHUED AL D LIC Ui, Table5 37 o— Vi, MEMNOREERETH 5, BIRFE
(A BRI IR0 B L OBHEORBE L The o, UL Sk, WIhos o— vigk
THEBECIBRIE A LR AEELER Uiz, 72K L, CORERKHMCBEERETIEP -7z, —HIC
BUDOHMBEREEMOEIDEZLEINTIN SN, COBREDEYD 2172 I TERFZICILE T 5 2hEH
BoNbsbDEEZON S, BUID SN/ BEEDREAEERE S MEERTS Cictlishciliog & O/
iZid, —EDHEEIZED SN - 7,

—J, BRI OWTIHIAL2AKT-%bDThY, EFEHPEFET7 H EA~8 A LALEENT
WHZT Lips Table 5 DFEREBBUIDDHRLLEATHRNEDEZELIONG, RUD 2T OMEE
Bl UCERESEIIC 0D, Hik 3.5 m TR UM S C ik - T HMTEEO—Bask bz
febd, BIEICESROMIEFOEELRLEOLDE EX N5, B, BULOHBAXD b 1FEN
T, 1972 DTN EET BETH - 72D T, 1973 EREOBIEE R Lz, 2~3 Ekich T D
METEDSE R LcD AT, A DO TRBHEOSRELRBH L ENTER -7,

I 4EASHEICLZ DT 7Y OTEES LA OHA

NAA (e-Naphthaleneacetic acid) OMRICE - TH T =Y OB ICH LS 5 LT &4
WEINi® OT, WHERMICIER SN TN S BWEEOH 7w Y D2ERI/ n—vE 47 8- VLT,
715 =Y OIS ICRIT S A RAEYED Z8E KL EDMAGDLETL 55 PiHEEkR%E 1969
E LB LI, BOEERANYEIZ, NAA, BCB (Bromocholine bromide), CCC (Chlorocholine
chloride), TAA (Indoleacetic acid), TIBA (2, 3, 5-Triiodobenzoic acid), Ethrel (2-chloroethane
phosphonic acid & Mono-2-chloroethyl ester DIEAY) D6 BIETH -7,

ZDFERTIE, HIERZHEE L, BIERRAL v— O3 fkiczhen 1 3 >EE Licicd
I oTee 20RO 1EE CCCMBEIC DN e b DTH - feds, o 2 MIZHAHEEDS DTH -7,
fet2 L, CCC MBI ICE L U METRIZ MEHERATE (Bi-sporangiate strobilus) TV, F#HIcHEHES
STCRDAWBHY, TOTICKELETBHEDAERFLELIMD D %S > BITHOBHD, & 5ICTTHIC
HEMAEEZEDDDTH -7,

FHEROBRIIERBODEOYHRETET 55D TH - fohs, 1970 4FICHEZN S ORHREBRT
5T &itlLz,

1. BEEOERASMEOSHBIKADR

BEEMAEEBEET SO N 7 < VHEMREEIC EEINTOS 114FED 7 v —vOihh b, #it

DO LLPF Table 6 D37 a—YEEE, ULrdEHAD I IRELORE S & BRI - /o flEE 3 A
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Table 6. it & 7
Description of clonal materials

oo~ v D

— 19 —

| |
. o e e 1 K B h
yom - v B R R ‘ - R B i’anc N D R
Clone (Tree height D.B.H. ’ ljl’\l R S | Form of branchlet
‘ - ! ickness Length
(cm) (cm) (mm) (cm)
B 1 . 2 F
ENZAN | 896 17.0 4.1 328 a little drooping
B ! | : 3 T ie
MINAMITURU 900 16.1 4.1 369 drooping
=5 FA 1 . " . E i
YOSIDA o038 13.6 8.6 349 ascending
T ABUER 3 EIROTEMETH 5,
Remark : Each value is the average of 3 ramets.

Table 7. £/ EHROGYHO 1R 1EBOEMNE

Quantity of growth-substances in one application on each branch

- ) v

/

:0%2

7 v H % 7 B %

b #l Chemicals Quantity Lanolin Concentrat;;on
NA A (e-Naphthalenacetic acid) 60mg 5g 1.2%
C C C (Chlorocholine chloride) 100 5 2,0
B CB (Bromocholine bromide) 100 5 2.0
B995 (N-dimethylamine succinamic acid) 150 5 3.0

2-chloroethane phosphonic acid,) . . ! %
Ethrel (mono—Zvchloroethyl ester ) 120ul ° J 1.2
BOH (B-Hydroxyethyl hydrazine 65%) 80l 5 1, 2%
* JFIRICHT B9k b,

Percentage to the original solution.
Table 8. K # o W H B & M B B K
Date and term for application of chemicals
>,
Blran{gl 1‘73% e m A B Date | MR Term

1 Jun. 3, Jun. 13, Jun. 23 Jun. 3 ~ Jul. 3

2 Jun. 23, Jul. 3, Jul. 13 Jun. 23 ~ Jul. 23

3 Jul, 13, Jul. 23, Aug. 3 Jul. 13 ~ Aug.12

4 Aug. 3, Aug.12, Aug.24 Aug. 3 ~ Sep. 3

5 Aug.24, Sep. 3, Sep. 14 Aug.24 ~ Sep. 24

6 f Sep. 14, Sep. 24, Oct. 2 Sep. 14 ~ Oct. 12

7 “ Feb. 2, Feb. 12, Feb. 22 Feb. 2 ~ Mar. 4
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Table 9. AEHGUVE LI UL OOMABLNAS 5 < Y OIEEER
Cjﬂ ck d?‘)ﬂ/ =3
Effect of growth-substances and their applying date
on the rate of female flowers in Japanese larch
J B o— v C%emiﬂ 1‘ V5 Branch No. T ol g B
Clone cals| 1 5 ‘ 3 4 s 6 , (Average Control
BCB 0 0 0 0 ¢} 0 0 0
Bt B 995 | o0 0 0 0 0
NAA 0 0 0. 0 0.1 0
B BCB | 23| 04| 01! 05| 08| 13| 24 1.1 L7
M%N/ﬁlg\/II%rUizU BOH . 0.4 o 0 2| 01| o2 09
NAA | © 0 0 6| 0.3 1 (ﬁﬁ‘f?é?lla) 0.7
cCcC 0.5 1.9 0. 0.7 0 .5 2.0 0.9
ExYO&BIDA1 BOH | 1.0} 05 0 A ol o7 0.8 0.2
Ethrel e s 7 1 4 0.5 0.6 0.9
_ . ~
T MR = %_’_3;“%—% *X 100
. &
Remark : Rate of female flowers~§+ % Fleaf buds X100
Table 10. M F Hiic B LT T NAA O &
Effect of NAA treatment on the number of trees bearing
female flowers
B & £ K X ¥
i Bl LEi A N N4 Number of trees bearing female flowers
Treatment Number of trees
EZitb sy Poor FHitZ 1y Abundant
% % %
NAA 24 (100) 6  (25) 4 0D
Control 24 (100) 5 (21) 3 (12)
¢ B2 v — v Clone number 1040, 1041, 1056, 1051, 1020, 1052
Table 11. NAA JL B K ic 5 & 2 B % M6 %
Percantage of aberrant male flowers on trees applied NAA
5 H May 8 4 August
7 | - v
Clone 2 BRIZ + NAA 2 B RO 4 B F R 4 B F R
Girdling A+NAA Girdling A Girdling C Girdling C
% % % %
1041 83 48 47
1056 5 2 3
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TR OAMER Lo

TG 9 BkDEIC, 1970486 J3 3 HICHHRMIEE (2 BERIR) #4770

MO ERAHYE L Table 7 WRLA6BRETH 2, KBEOHEHE U i FHld5 1 ki
BARY, DD 1AL LE LTHEL, MoBic BN UIMZR Lic, EHIZMEHOM
B, Ethrel & BOH 2B TAED 50% TV a—niciEh L, MiciEs Lics 2 Y vic Table 7 0|
ATHLTS, RE25—TRAL. WEOBRHGIZ 13 E L, HE0-T &1 WEickd >0~
DY, PEHOBAICE L TE® 0 10 cm B2 FEICE 1 om OBFEFR A U THT Lic. B LIE
O LR F—€xipd, Z5ice=—THE- Tlils Uil - 7o MEFOMREIR 10 BT, BHOME,
BRI OBMEL 5 & - THROEZ, B&E (3HEE) OBGRI0OHBBIESYE ok LehiaT, WH
OBEAHMIZZEES 30 ATH D, HiAEIS Table7 O 3{EBTH -7,

MARRIZ 19704 6 A3 A5 19714E 2 § 22 1 TT, £hENOHEH|% Table 8 OERICHE - T
TARD1PEICHEA Uice $42, SHHOEARE, RKO1 KO IMBOHARETRE X1 U,
TEEDSA DT 5 72 19714E 5 i, falkA 3% L, Znhh SN 2 e 1 ART Dl
U THETE, METE, ZEHFEPA U7, Table 9 12, WBEEI SMIERAH UL TRLEDDTH S

B 150D NAA 23 LT, 7TA13A~8H 12087 24 H0~94 24 NO 2 I 0.1%D
MEIERBE LN DM, EROZHHIZ1IETHD, NAA O TH L IHET L LERHMTH 2, =
fo, HEHVE 150 NAA R MM LIcRIC0.1% OitEIE (HEHERIATE) piBw ohfeds, 2hd 178TH
D, NAA QFRABRATE 22O TRIED -, OFEFNCONTD, JHRBDIIER &R U TR
EVMEZ RS S DI - T,
CNETORRP D, 55 <y OIEEMUCRZTEERGDEOHRARR ST 5 L RTEHEIL
25, 1 LIk v v SHGAERI O TRMETERE R 2 2RI D

2. NAA OBWADR

ERILEE,D # 7 = Y EERRERICHERINTV S 6 7 1 — VigoW0T, 19704F5 H 27~28 RiC
2B E A B OBIRHEETT - 72, CHODERKICDNT, BRFILEEEFEES H 2628 HO 2 Elith S
T, NAA Z{@ikdH:cD 100 mg i Uico NAA T /) YIRE (BES7D7g) BITUE NI —2X
b EEHRD 15g) ELTHV. ChoREDL XU~ 2 FEJEEICRE Uicds, 4BHEIEo0

il%Z&@A&bmo@ﬁ%m%ﬁﬁ%fi~w-%~ffﬁm ZDFEHE Lo

1971 4F 4 JICETED BRI E—IBD 7 v — VIC DO THEE DL REZ 352 Uiz,

Table 10 12 NAA JiHIC & » THIEO L WEEOIMBENL T EHE 2 0E LIS DTH 505, BIR
FIE DL O &Il LT, #HcEnd 2 L3 LNEh -7,

kﬁL,VQﬁxlm-%tUm%chc,2&%&%55Kﬂqfﬁ%KNAA%%mbkﬁw&
2B & ABFIE A 5 RICiT - 2 DAOMEES X 04 BRI E 8 AT - 72 DA DIKDHEAE A L

7eER T, Table 1LICRON 5 X511, NAA ZHEH Lo ki BT, BEHIE (HEEDF LRI
$ELEDHD, BEIVEEVARDLOBED LN LS D) DEGHE T B HINEA LI,
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St
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1. HEEVIBIC X 5 55 7Y OETEIRE L METEEM £

B ALEIC X B h 5 =Y OBILREIC OV TIE, 1965 FEEHF TOREMN L T EH NP, BIR
FESEEHOORMS B LORYD LD DRI DICHRNTH 5 EpEHINT NS, F7z, BIRT
IS LD 3 ~ 5 JEHT, $78bb 5 A Ta~ 68 HcEsemm U CEET o 2 BT bk
DPHERINKD , COFEICK - TH 7 =Y DHIFHITFE LU BESIN S5, BIEDOEIA I —IRICEN,
Fh, /n—VEBIUEKICE T, MHEHRICKEBENBLOND,

BERRIZ ORFIIC DT, 5 RIS 2 ERFEEOMEER A NS ¥ 545, 6 ABXT7 Hicik
Y5 EHREATLFEORELD B T INITEPHEINTNE?, N2 —ny XTOERHTH
h, bWEICBY 3 H 7 <Y OEFMMUAR 7 AhE~THLHEIN TN DT, BRJFZ OB
BE6ATHETTHAS LHRAINTNAEY, ARRTR NSO EEHRT 2L L, & SICHEBN
ICHETERE S 2 B 2R T 5700, 5B LS8 ATHETELZ 10 BB &I BIRREAE 1T
fois, MEEOBEENDIE L, BHIRZIRIE OV TOF— 2 RELNEP -7, L L, MRS LS
LZEIESA LA»S7TAEIZFTRRALTS -k,

BRAL OB, FHHEOMEBEOTRRZT 5Lk -ThibdNEEEZILNTVBEDT, I
FHOBEAEZ AL E s THRIGENEHOONEENTFRING, BB LIk DL, 2EBRIK
TREESZOOPEBTH L0 0, THRIEZ 2RURDOBEL VBT 5 L2RA T, BOEIL
F2ORERAETHZOT, cn s 2 BFIROHRINIMIEE UT 3 BRHE L 4 BRFEEMS AN H
U3 3 BB XU 4 BRI THEAEROSIN U oo 4 BRI DMETERT 2 BERIRE & WX L THY 18% HEfn L7,
L, HMEEREHETERS 372 WML T30 T LAKT Lic, &AXE ORI 2 BRF LR UE
EPZNLUTTH - To #-T, BRRMRIBZABRIESIOEREEZ26DEEZ 5, UL, BUL
HTh/n—YILk-T, S5icy a0~ VYROMEKICE > THEOBERNE L CRILD, NEORHEE
FELHLLILTV A, HIZ —7 a— Y TR—LFE SN EARET, IR 29 % (P 1404,
$53468) Db DL 0.3% (R17, 56310) ODONL LN, INOAFMICEE TS E, WohiCE
BEOMNEEROHIERNE D oz CNHDT ERROXDICHBTE 5, MERNE TS LD

TRRAHT 2SIk 2d0KET2E, AUKIDOMEKTE A7 <Y TREEIRBEDOHEL 3° 2T
DbDbHHL10° HLEObDEHEDT, A ULETS FTHEOH 5N 2B S IZEKRIC L - TYURE
BE%ETHbH, Ld, FEHEOMBEEZEEIFLIKLT, LTOHELEDE2~3cm ELTHWEDT,
ABEOHEN ZEb ORI, EESKLSBNENE1ZE, THHRO ONIMIT HFETLC LK
%o BT, BRRFKOZRAED B DI, FEHORBEPLELD OREIC OV TS BRI ORM
MbbEITES,

PLREEEIC X AR IERIC DV TR, TAYY BRI U uwy THEBADH LN TEDY, A#5<VT
BB EIC & - THIERETHEM L E VS HED 25 5, BIRHE S HOHECRKMEE ML SbhE
THT » Te ARBRRE R TlE, MIEBcE S 2B REED NS b o 7o, UL, BEOWmEELZ6 AT

T E DR &, BHFEOHREAICIE I Nz, 2D EE, ABOWMEEEDIELIDEEL LS
DEEZ B,
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DT - AR T, hmenwwmf,ﬁ&nmifﬂ)éﬁf%wbn BORIZ L —ITH
D, 80cm OEXTPPRORIBNB LD ARETH - 1o #-T, BIDOHREIEED SN -
fe CRRFE). 2D XL, mw@@%%MWBM5m®%Ki5&%iéﬂécKm%mﬁﬁ , R
KOMERETTHLLMT LW LT IREOHNEDOTH -7, BUDI, BBELTTHEAR
ME LT, SROBHAZNET 2561, HEESZOEITR UL EPRETIC{NEELLN
%o

2. ERPEMMEICE B HT <Y OIEMNEERE O &

BT =Y DYEARTE B~ 6 AICBHRHE 21T » THEEESESE, 7 ~8 BIt NAAZ 1 Wikd e
b 100 mg 52 Ba, MIEEGE LML EfEsnic®, 2ok, mIIERKICERSN
fw5ﬁ77/®7m~/fmmf,NAAﬁAwamﬁ@mE%%%ﬁ@%%@fﬂ%ujtﬁ,m?
NOFEHZ DN THRRIZRD SNILD - 1o S 510, BEEMABRBRET GO N 7 < MR bR
Dy v —vEED, NAA, CCC, BCB, B995, Ethrel, BOH DRI AL R A st Lichs, B2/
EBRHROBALAUTH »o L L, NAA MIRIC K » THEERIGIESR Shic &, E/c NAA £5
A & 8 iz OBHRF R IRIC 100 mg Wi LB AICREHEONBRRBE E - /o 2 505, LRFH
BB & - TGRSR ¢ S S HEIERO M E2 » 2 TEESE BV EREVENENDOT, CO/
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Flower Induction in Japanese Larch, Larix leptolepis GORD.

Susumu Mixkami®, Sumihiko Asakawa®, Mitsuo Tizuga®,
Toshitaka Yoxovama®, Akinori Nacao®,

Syuji Takerana® and Tomikiti Kanexo®

Summary

For the study on the inheritance of the resistance to needle cast disease in Japanese larch,
it was expected to let the selected clonal grafts bear both male and female flowers necessary
for mating program. There had been a number of articles on the promotion of flower-bud
initiation with Japanese larch. Most of the treatments, however, showed consistent promoting
effect only on male flowers but not on female flowers. The objective of the experiments was
primarily to initiate as many female flowers as possible for the mating program, but also to
compare various treatments in relation to female flower differentiation.

Treatments included are four kinds of girdling, root pruning, transplanting, shoot pinching,
defoliation and application of several growth substances.

Effect of girdling: Nearly the same effect was obtained by girdling from early May to
early July, although little female flowers were born. Concerning the girdling method, four
half-circles method (C in Fig. 1) was the best in promoting female flowers, followed by three
half-circles method (B in Fig. 1) and two half-circles method (A in Fig. 1). Whole-circle
method (D in Fig. 1) showed nearly the same effect as two half-circles method, but brought
many girdled trees to death in case of smaller girth.

Effect of other mechanical treatments: shoot pinching and defoliation showed no effect on
female flower differentiation. It may be noteworthy that defoliation of whorl needles in late
June resulted in no flower buds. Heavy root pruning brought nearly the same effect as girdl-
ing did, but the effect of transplanting was not definite.

Effect of growth substances: NAA (a-naphthalene acetic acid), CCC (Chlorocholine chloride),
BCB (Bromocholine bromide), B995 (N-dimethylamino succinamic acid), Ethrel (mixture of
2-Chloroethane phosphonic acid and mono-2-chloroethyl ester), BOH (g-Hydroxyethyl hydrazine
65%), IAA (3-Indoleacetic acid), and TIBA (2, 3, 5-Triiodobenzoic acid) were applied at dif-
ferent times and for different terms. No effect was recognized in relation to the ratio of
female flower bud, although bi-sporangiate strobili and more abnormal male flowers were
observed on the trees treated with NAA or CCC.

Received June 22, 1979
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