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Keiji SATO, Tamio Suzaki and Yasunori SHINGAI :

On the Effects of Gibberellin upon the Seed-gernination
and Flower Formation of Some Forest Trees.
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X LIC NS ORI T 2 EROIIPIT, AT PHIC S » TENZBET LT3 D,
BB & N ToEERI A & BEE—E R 2R T 2 CEPREETH S L0 ) T ed s, BHkOIE
R 2 EEL T, BTFOUNERDIL THIIDICHTIEZ TITERER2EF T ZP» 512 2,3
DX LR FEEOHSMic LT GB B 21775 » 12,

—7%, GB ofifer = Nl s 3T, HTE SRL SORBFTHOIERICET
Ty 30 & A 5 OIODID CERTE R AR DRI VT 6 0 D2 52 5 D TR IS0
EEZHND DT, =, ZOMAKREF 6 L OTeH 2T GB AT L % FEABR 21773 -
12OT, FH2EB L THET D, 23, ARBIZEHAS Nv ) UPEROZENC X
BETABRE L, T AMKRERFEEFBIE & B I 2T ., C LieffeT
BWERET S,
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1 MOKETF RO TER OFEF (R

FHTY, RE, v/FxOFEFRAVT, GB, 0,5,10,50, 100,200 p.p.m. {FEE 2 3%
FTIFEHH R 1960 426 H 11 HiT 23°C OJERSSINCEIE Uz, S 617 H 4H L iRE
2% UT GB, 0,2,5,10 p.p.m. BHRIC CHRKOAE 21772 - 72, U TETE, =
X, v/ FRANKEHREBMRD 40 FAORME P L L2 DT, 7 7 v v kIl
EFEOZSFH/PL E LN D TH B, 1FFRIT 100k & U, 5EIKET, AiQLER
i AUMERYASRR
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HEpEgE R R AL (BERE 109, 8K 29%) iz, 2,5,10 p.p.m. GB #& 25 % 2R A U128
FE%, TRERANCEYE U CHEIRTIENORY: S (B EOMERM LTz, HIFRZ4HHB &
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2E, FHZFBLIEFTSD12 70— AT, GBI "2 ~v ) URRT OBKRA
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Oloo TERERNBE 21T - 72, 1EIOHEAK LAY YRR dec & LT, 2% v
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1960 £ 3 H, WATKFHBIEMERCEBR SN 7 Y A 1 EAEAZHNT GB
& " NAA ©%5 %, 0,200, 400,600 p.p.m. KEEK DM A EHEIC L VIEFETH 16H~ 8 H
12H officts &z 1 #Hs w5 Eieb s o THEEHRUE 2T -7, TR % 6 &
&L, 2ARTO3MICHEA Ulc, 1EIOMAKR 1A hEEREIZ 5cc & Lz, GBIz "
Nv ) VR BRTH Y, EHFEROBEATIES 1) LRI -1,
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FUNK R B EE MR, SN oIS 238EED 7 v =2 %, 7 # .92 GB 300 p.p.m.+
NAA 100 p.p.m. &K %2 1 A2 b 500cc, AL ¢ 23FAED 74 2 ¥, ¥ 7 2 7 Vit GB
500 p.p.m. %2 1 A2 b 500 cc, & $iT 1960 ££7 F 5 HITFBFERREE (T 150 £ F) T
MRS & D EDOEmITIZITEECIEs L 9 KERE LIz,

TEHEERDRET IR, BHORD SN AMBEIREOBEAMPMNE V1A 2E D, oh
WWETE UTcTESE R e HEE 5 PR e e U TR O 35Tk 2 HEE U 12,

SRR AIX & 6~Tm O JH 2T TH, FEOHHETEIRR#E LI,
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Table 1. Treated trees and Treatment

l \
Tree Tree Tree |
Plot Clone number height |diametre “ Treatment Spray
m cm
Ayasugi 13 9.8 1.7 | 3B 20?0%1;‘;}11 }500(:0 once
Treated | Apapg 6 1.0 | 18.0 Z 7
Plots Aosugi 1 8.0 14.0 GB 500 p.p.m.—500cc 7
Yabukuy- 4 8.5 8.5 y
. . 8url e N R N
Inter- Ayasugi
mediate and 17 9.4 11.3
Zone Akaba [ |
No-treated | Ayasugi
and 32 6.8 10.0
Plot Akaba

m = B #& &

1 MOKETF R OTER O R

FARY, AFXETFREEMA LY 28HH, v/ #FFE 21 B E CRYETEE 2L S 12,
T DR, —MITEHRERIENPALNT, =¥, v/ F1E% % 510 p.p.m. TET D)
K2 anlz (Table 2), MOUHTE 7 # <Y D 50 p.pm. ®[F %, EUHEE OFicES
DEEFAHALNIZD 512,

Table 2. Seed germination rate (%)

gﬁécieé—concentrafff 0 2p.p.m. } 5p.p.m. | 10 p.p.m.
Pinus densiflora 72.4 60. 0 62. 4 70.6
Cryptomeria japonica 3.6 2.0 3.4 8.4
Chamaecyparis obtusa 17.6 19.2 21.6 15.4
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TR OFEIERIT DV TIL, BEECIER 2R TER, 4 HEB L 10 HEWHE LI
73, WEICAKERZ, I0HHOHRAEEE L Table3 D L 5 Th » 72,

Table 3. Pollen germination rate

. Concentration
Species 0 ‘ 2 p.p.m. ‘ 5p.p.m. | 10p.p.m.
Pinus densiflora 40.2 34.1 74.7 74.3
Pinus Thunbergii 82.4 87.5 80.3 77.6
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HFEFRSARETD b, MERODE 200 VIR TEE, 7 777 ® 5,10 p.p.m. i
BOEBED LN, Tbb, GBI 7 # v v LT, 5,10 p.p.m. Tk JEHD
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HEE R 1960 4210 A 14 HICiE #1775 - 72, T ORRIEFOEEZ, MUETEIE
CAHSNITNEFRE, (AT & YIRS D&, WEED A, & B IHEERIEE2FHAE T
AN D B, enHE—Mcdin, —HREINTI DR TAAF, v/ FAFR
B T3 T DI HERETTTES: 254 U, €D 320 - 10, 74 A F ZUEAR IS
TED AR & 51, v 7 F R XL D 5 % FHE DR 2 R U ks & Sz,
e DA Table 4. DLV Th b, NEX T OELE R AHIZHETE, 0
FhA EDSILENT & b EfER 2 E UL ., SMFEOEEREEROZER, MR
Sl ERICEEOR MM 2R UTs, S AEIC T 2SR & EY R DBRRE,
— T AR DB R £ AT B NG EREES RO RS R T A e R (5B
k5 ThH b,

Table 4. Number of flower-buds in treated plantlets.

( ) Number of f.b. in no-treated plantlets
clone w, § =3 cx§ ® t ' i e = E'r ?f 25
male 25| 140 | 220| 380 405, 455 675 695 | 890 | 1240 [1435(66)| 2850
female 8| 25 \ 95 88%65(13)% 44 95(2)& 39| 24 }44(6)‘ 2(0.2)| 63(9)
epate Of 2 86| 15.42 30.11] 18.76) 13.93 8.80 | 12.34 5.32 | 2.61 | 3.39  0.01 |2.31

3% female f.b./ total f.b. < 100
i) GB OWETIE L NAA OPFAAT
1960 4 10 J 29 H @i J g, GB 2INA 1285812 3 T O WA HEHETTEF %2
HEUT, chn®iizzdng, $72bb NAABATE, EFRRBEAEAB T ENT

% 7c§ﬁ>'9 'I}:‘,
HEFEZEI1Z GB OEENE R sEBEER2B L, LHHUI NAADKRE S35
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KON TEERIIH NIz, HIEEDOHR, GB @ 200~400 p.p.m. TIZHEERIZII &
A EED ST, 600 pp.m. TRELUHHEIINT, 1/7TEEL ST,
PR U NAA D0 A, SR EIEE (200 p.p.m.) ©OHA1 GB B & Of
WZER WS, EEE (400 p.pm. Pl F) Tid#iEl x iz (Table 5.),

Table 5. Number of flower-buds in Ayasugi plantlets
treated with GB and NAA

NNAA|
' 0 0 0 0 0 0
200 268 133 172 78 651
male
400 200 150 83 36 469
f. b. 600 88 50 25 29 185

Total 556 333 280 136 1,305

0 0 0.5 | 1.0 0 1.5
200 | 38.8 | 26.5 | 16.0 | 7.7 | 89.0

female 400 | 39.0 | 36.0 | 19.2 | 3.2 | 97.4
f. b. 600 6.5 | 22.5 6.0 4.2 39.2

Total 84.3 8.5 42.2 15.1 227.1

B & K

1960F 10 A 17 HIThiFi O I THAE LI & T A, MMLEKICIZIEH DA 3EMT H
b, RS, WBEARICHET 25T 32RT U b MR IO JESE 2354 L T
5D 2RPZHRNT, @RIEFOEER A -T2, —HUBEARR, TTEHOMHERT
B 2R Lo, (Table 6.) #iTHICis 7 BB DBEAWNE, F#HL b 2/3 & L3 3/4
BETO - T, BEOTT, HRCHEEREHBL2HETIE, WHOB KL ) FHE s
h EBER IS 12,

Table 6. Number of flower-buds in 23-year-old Sugi-Stand.

[ :
Number of |
GB clone treated trees ; male f. b. | female £. b.
300p.p.m.+| Avasugi | 13 32,550 | 11,100
NAA | |
100p.p.m. | Akaba ’ 6 | 167,990 | 38,150
Aosugi 1 ’ 88, 870 6,720
500p.p.m. —. S
Yabukuguri 4 } 19,400 | 13,090
Ayasugi :
control Akaba 32 | 0 0
ooz 5

GB & a7 vy, =¥, v/ FETFORYMMT, (KILETETORESH 5 DA
RREET, SEOERTRIFFCT N TNBE LR VAP -T2, U LIEH b AEERIC
BNTE, GB OEFAWAOBRINEIRBETH - T, BINEOIA DS 502 8T 3
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AXQEAEILUARI2 7 o— iend 5 GB OSEEREE R, 3 EAETNTOHE
CHERERIE S DFEE 2 &, FRNETOREV SIS 2EETAHETE BICE L2
SNz, AXIUAGEIZ, 201 EAEPHMBESITE S BT ITEEREERT,
LD ERTMT L AHHEOERZHMNE TR MEEORERIT 52— 20KEA L b
o TxTeh, SHOERCE T, HERCZDOMHEZD > T R LA LOMBETE
SGURAEERFEETUD H BT E R HEPD AT &1, ZRBROMEPEIN TIN5,
COREERH AT TR & & i, s IOMEDHME2EMITI BT LD
—DDEBPY EBIEAT.

TEHEOBEBRPFEICL > TEOH 50 & RBEMD IWHEL TN EY, CHhREAMED
HETREEREIC 3 & B EFEA LB, BlAE, 7 A FHEE, MR =2 &, {LEFER
BT EMEIT ST A C EDBHIGN TS, TDE» Y v— EAEORIOHIHIT 3 Btk
VBHHOTRIBVDEHEING, 3LEHIWVI T EPVABEHIE, KREEED, 16
PRI T 5 GBOBRBEBEEN D5 L EVEAOSNDY, AERTIEIRERETLT
WAILHARPETH 5.

7Y R X QEAEAICK T B GB OHFRAREEIC I T 5 NAA OHFREIRICDNWTE,
g - BEYZ AFEAT OV T NAA gk & b EEESF R0 &8, MEFE
HINT A2 & 2WELTVBL, AEBO7 ¥ 2 FC2OWTREEES i GBEAIK 5
TR LT b, EfEY 3 NAA 200 p.p.m. KTRED 5T, T EORE TRESL
TW%, BEEY D NAA 200 pp.m. THAEED LW EPLELBE, TNUTOR
ETiE, »A0REINTSEIEZEALLNDD, D &b NAA200p.p.m. LI EOREET
BIETESF ORI T AR R 2 VD EWVA S, 238, NAA BRAXTHOEDOHER
GDHEERATNEY, CHESTERHR, HBECL-TRTDTHO GBEERDY
TRELLICD Tz EEbh, S4BT 2 08P 5,

RS, H-ST 3 5 GB O bR BT 2 Elud, BE»REsc, £17
bz o todd, SH0OESRTIE, GB 1R TRZGEHMOTEHE 25H/HE IR L
BTz, 11, AERTE, MEEN1ETH - T, HED, BEEDR L O ORI
EERiT X A%, GB, GB—NAA OHGFAJOEEEDZEIAETD 555, GB300~500
p.p.m. O 1 HAFHTHAAARICE { DIEFFLERZFFEE LD ) 5 C Lid, SRITHEDME
BEEINTND ERWVA, M, SIS I0HO B RHEL T 3Dt e
A LD,
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Résumé

The results of the experiments are summarized as follows:

1. The effect on germination of seeds of Akamatsu (Pinus densiflora S. et Z.),
Sugi (Cryptomeria japonica D. Don) and Hinoki (Chamaecyparis obtusa
S. et Z)

When the seeds of Akamatsu, Sugi and Hinoki were treated with the
solutions of Gibberellin (GB) of concentrations of 0, 2, 5, 10, 50, 100 and 200 p.p.m.,
higher germination rates than the control were seem only in the cases of treat-
ment with 5 and 10 p.p.m. solutions. (Table 1)

There was no significant difference between the treatment with the other
concentrations and non-treatment.

2. The effect on promotion of flower formation
A. On Sugi plantlets grown from cuttings

Almost all the clones of Sugi do not generally form flowers when they
are young; however, it was found in this experiment that one-year-old plantlets
of many clones such as Ayasugi, Kumotooshi, Hinodesugi, Ninjimba, Motoesugi,
Yamaguchi, Yabukuguri, Shichizo, Yaichi, Aosugi, Nagaeda and Kiura could be
induced to form floweres by foliar spraying of 200 p.p.m. GB solution five times
in summer. It was noticeable that there were very significant differences
among the clones regarding flower formation.

When Ayasugi plantlets were treated with variously combined solutions
of GB of 0, 200, 400 and 600 p.p.m. and of Naphtalene acetic acid (NAA) of
0,200, 400 and 600 p.p.m., the plantlets treated with GB formed male and female
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flower buds without exception, while without GB, —with NAA only—, few
female flower-buds were seen on the plantlets.

The higher the concentration of GB and NAA, the less male flower-buds
were formed.

The number of female flower-buds formed was almost the same when 200
p.p.m. and 400 p.p.m. of GB were applied. The application of 600 p.p.m. GB
solution suppressed it remarkably, and the application of NAA solutions of 400
p.p.m. and 600 p.p.m. also suppressed it. (Table 2 and 3)

B. On old Sugi forest trees

In the seed-orchards and seed-forests it is necessary that about equal
quantity of seeds are produced year by year. For this purpose the authors
tried to promote flower-bud formation by the use of GB in a 23-year-old Sugi
forest. The forest had a mixture of four clones: Ayasugi, Akaba, Aosugi and
Yabukuguri.

For Ayasugi and Akaba, 500cc of mixed solution of 300 p.p.m. GB and
100 p.p.m. NAA per tree, and for Aosugi and Yabukuguri 500 cc of solution of
500 p.p.m. GB were sprayed respectively once in July. A large number of
flower-buds, both male and female, were seen on every treated tree, although
no flower on untreated trees.

So far, it is not clear how much differences are among the clones, concent-
rations Qf GB, mono-use of GB and joint use of NAA, etc. (Table 4)



