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I BESLURKBICLIRRENOESR
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— 100 — HRERREHAHE H1OE
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I HIEIE 5180
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1. S\EEYYBORIBKH#

D #eEFE

BV ARER Table LIORT THETH 50 Ch o ORMEAR, 8 1 HBERRD S LoW Ak
\C P. strobus % 6 WEIIKLEKRTHESPA, > P. massoniana 131313 3FES HRICH-BHDT, T
Ll 5 MED ST TRV

EARROTN S UXBRARICHEC &ICHRICEEINTHS (Phot. 3) DT, 2O b 5HE5
BEEZEEL, 2 ThBEEEBOME» S, & LM% LEKD 25K T ORI Lice RBRITVTH
KX LT, S LRI MEER M0 7cds, H1MERRIIAIATLIEDT, B LEOREE
2EARBLENHLEZZ, S LMOBBYOEHIELERIP S 3em FHE Lickd, & LHEOE
13 15~25cm &73 0, WEETHE OOEMBE L. DA, B 2HERRD SIFBBIIEELE
Hotc 9 AT~ AR LILDT, S LEDEEE 10~15cm L ZzA 2o ThHE LBOKRE IR
Table 1 it/R L7z

Table 1. S\EHE~YBORAMEL I LBEOREX

Materials of the experiments.
1 EERRR %2 HE HEk S 3 HE RERE 4 0 H R 5 O E =R
1st 2nd 3rd 4th 5th
# K @ |_experiment | experiment | experiment | experiment | experiment
%&"EH 1958.9.9~ 1959.9.22~ [1960.9.19~ [1961,.10.17 ~|1962.10.1~

B B s I 1959.10.1 1960.10.27| 1961.10.13 1962.9.27 1963.10.8
‘ cedling g R & | B | BS | BE | Es | BE | Be | BE | Ex
Species date of | pj,. Leng. | Dia.|Leng.| Dia. |Leng.| Dia. | Leng.| Dia. |Leng-
parent of of of of of of of of of of
cut- cut- cut- | cut- | cut- | cut- | cut- | cut- | cut- | cut-

tree tings | tings | tings| tings| tings | tings| tings| tings | tings | tings
(mm)| (cm) |(mm)|(cm) |(mm) ] (cm) |(mm) | (cm) |(mm) | (cm)

P. strobus 1951.4 | 4~6 | 15~20 | 4~6 15 | 4~6 12 | 4~6 10 | 4~6 10
P. echinata ” 4~6 ” 4~6 ” 4~6 ” 4~6 ” 4~6 ”
P. taeda ” 6~8 ” 6~8 ” 6~8 ” 6~8 ” 6~8 ”
P. elliottit ” 6~8 ” 6~8 ” 6~8 ” 6~8 ” 6~8 | »
P. rigida ” 6~8 | 20~25 | 6~8 ” 6~8 ” 6~8 ” 6~8 ”
P. pungens 7 4~6 ” 4~6 ” 4~6 ” 4~6 ” 4~6 "
P. massoniana 1955.4 | 4~6 | 15~20 | 4~6 | ~» | 6~8| » [ 6~8| » |6~8| »
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Table2. 3 LEKD & BR #
.- Conditions of the cutting bed for the experiments.

L Period B 1 HIHAE | F2EIEASR | FIMERR | F4OERR | HSHEARR
Cbtfn%iﬁ‘i:on ‘ Ist experiment|2nd experiment| 3rd experiment | 4th experiment | 5th experiment
‘Temperature Usual bed Usual bed Usual bed Heated bed Heated bed

7R x| & + | BEXxlxkt | BEKLKE | BEXKLKE

Soils /Red soil Red soil Ando soil, black | Ando soil, black | Ando soil, black
. L L 7 L L 7 E B ¥ £ B £ B p
A Sh:bdes © Marsh-reed | Marsh-reed Cheese cloth Cheese cloth Cheese cloth
a screen screen of vinilon of vinilon of vinilon

c
or
sl

£ &

12

2

P S S S R S S
T E ® F £ % F x o Tekndys
—_— e
1963.1

3 AMonth

Fig. 1 K OHI Fil0cm DR DELIRTT

Transition of soil temperature at 10cm depth in electrical heated bed.

X LEKDRMHS Table2 B
DE, %3 EIERER T TIIBEMRK
(Phot. 1), $E4EARRD» S
BHIK (Phot.2)%Dho i, o
KL, COBAKBLIBEORE
iR A 10°C PIFICE T L
EEICIR Lcb DT, Lo
T, MBI OHBHARIL 104

Table 3. = LKALTOHR
Medium soils for the experiments.
BARKE (%)
+ o B | 1H - Max. water E H
Kind of soil | Soil | P* |__C@RaAly | qcality
A R| &2 R
class Volun?e Weight
BiE 1
I + [% Mo
Red soil l% ng 5.2 40 37 Kyéto city
BEXLKLE Y B B E
Ando soil, black 5.4 53 82 higa prefecture

MAENCBESHEITEL, COPMPRRROIHE=—LFHE b VI VREH I8, TOE4EIE
HEBREHC BT 2B AR OMERE (G F10em) % Fig. 1ITR U7,

SUEREOINSG B lmx £ 2~10m OAREFEMCED TRE Lice & UKALIE, H2EAR
BRETEIHRL, H3IMBERRD SHEAKUREERA VS, WEEBOYyEMT Table 3 D0 TH
%o SLEKOBBWICE, H#2REHRRETRLILTEAVLY, 20k, JIORBRD T, XLFR<Y
BOILADABNE LTHRETETRBOLIBN T EBbAocDT, ¥ 3 EEBRERD OISR

B0 D7 L EBBEMN . 0H,

ChHHBVEILOPHEDICHE LD, H1EEE XY

F2EBERBICHANICL LTI, 10 ARBIC—KALEDET L, 20%, BREBVOELKSKLI2ZA25H
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P52ARAE, WRMICIN-7TA 20 BLURRRE L& 2% TO 2PRIC S L LT 200
Too ¥70, HIMAERRD HIL, E2—EMT BRI REABES &> TE& Mo

SLHRBELAUEICI LU LEFAIE L, TAMOF LHEX T LB /A, B 1EHE
HBRIZTE, BECIOBEES 5cm P EDObDbH DT, TN 535S 15cm QEIICEED T,
FLOBHREBHRCPAKLEDZ, FIROEBVABOER L. Z20%IE, BHMILOE1~3[E
BRBTIRIZEAEKERO D ot BEKERAOE A~SHEERRTRT Vv a VX —2—%fHZ
S, #F 10 cm D pF f452.0 X LR T 5 CEIAIPAKETE o BBRIVTH O LER
DI~ [t L&y, BEETE 70

2) RRIER

AEE< Y THEOHEADEKR & LADRIBRIZ Table 4itRT LD THS (Phot. 4B/]),

D3 LEPROE 3 EHARE TEBEMI L, $H¥E0R 4HERRD o IIBHKRICE T 2 RBRETD

Table 4. AHE< Y BOEARB S LARER (%)

Rooting percentage of Pinus cuttings.

@ || w i mEse | w2 meane | wiEapg | 54Ea0R % 5 CIESH
Species tree 1st experiment|2nd experiment|3rd experiment|4th experiment|Sth experiment

No. 1 16 0 0 8 4
2 24 0 0 60 8
P. strobus 3 32 0 0 8 8
4 0 4 0 20 4
5 0 4 0 36 4
No. 1 20 8 12 48 32
2 0 0 0 12 4
P. echinata 3 32 4 8 48 4
4 4 4 0 16 0

5 64 GEARE) | BAME) | AR | (BAKR
No. 1 0 0 0 0 0
2 0 0 0 44 0

P. taeda 3 32 24 28 (BASES) | (BAES)
4 0 0 0 0 0
5 4 0 0 24 0
No. 1 0 0 0 28 —
2 0 0 0 0 —
P. elliottii 3 0 0 0 0 —
4 8 0 0 0 —
5 0 0 0 0 —
No. 1 8 0 0 0 0
2 0 0 0 0 0
P. rigida 3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0 0
No. 1 4 0 8 0 16
2 0 0 0 20 12
P. pungens 3 0 0 0 0 0
4 0 0 0 0 0
5 4 0 0 0 0
No. 11 — 0 0 4 0
12 — 0 4 20 0
P. massoniana 13 — 0 4 8 0
14 — 16 12 36 24
15 — 0 24 28 0
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208, ChoDHREAREIS LOBBRIEERVEZ D, BAORBAOIBETHTEINZCH,IDS
T, FIEORBR IV REOBHRKEEH LBROFBLBICH O RBESELNTED, cOCERY
SPICBRROBRIEC LERTHDOTH %,

LirL, ThoEES BiLhic 22HRORBBEEERAELTL 5L, SLAORBENIPLIVEE
BLOBARDOERIC L - TRRDDHZC EBBEDON D0 7, WELCLZERCOVTHEE, Thbd
HRBARIZ, P. massoniana 123 HBMORBE LD 4EB N 2R %, P. strobus S 6 BT T~NTE 1
EERROS Lo U TES DA ZRA—HEBT, LrbABERECKETENRRVOR, ¥E
HIDRRKITIIE LOERS SN B, T1D L, BHIOE L HERRICE TS, P.strobus & P. echinata
TRBASEERD D D 3 ~4EEDS D 4 ~64BDRIBE AR LIcDIC, MiED P. elliottii, P. ri-
gida, P. pungens ETCIISEADI B 1 ~2BED S ONHTHh 4 ~8 FORBRERLIICTETS, T
NS 3B, CORMBMTI CIRRBEMIVRELC 2R Lo LMo T, h bRIBRE S EE
RBZOBOBEBRICENTHRIBRME L, &F, £5BDRERT, P.strobus, P. echinata, P. massoniana
ZCRERBEA S BERLBOL DR RBBMBS SNIcDRXE L, P.taeda & P. pungens T3 3 @ik, P.ri-
gida & P. elliottii Tid 1 ~2 EAD b DIC LARBAS S Zho oo

T, BAOERKICLZEZRIIOVTA S L, FAS BEOFEARBEMENHEDIINT, BRICK
S TRHEFECHONRBBBERLTNEHOMBH 54, cOLINREKILSEORBREE U TERMNICE
DRBEBEBLIN TN, THbbL, RBROLOC EMEIDEAIIL, "P. strobus TiZ No. 2, P.
echinata Gi3 No. 1, P. taeda |3 No. 3, P. massoniana 3 No. 4 EBHF o3, T DRIHCR
BROE O EBETDEAICL, P. strobus TiiNo. 4, P. echinata CiZ No. 2, P. taeda i No.
1 & No. 4, P. pungens Tl3 No. 3 & No. 4, P. massoniana TC|\Z No. 1E03H 1T 5 5%,

38, DEld~icc boldhic, £3MERRICET 2R BRIFMEOE ZRIFRBI3L0bHEL
TV AERADA S, T P. massoniana T DE LWV, ChiIZDEDOTERBOEEL VD X
Db, FEE CORBRICERLTOWIEKLOREEREKLRER, i, SUKABVLO [EKLT] %
FBEDICHE Lo &8N, JVERED S LIFERICIE> TR 2DTRIEVAEEZEZL SN 5,

2. BFREFRTYOREHRK

1) #HEHE

HRRIATEOAEE < Y BORBRICHE LT o 7o LT, BAMKBOREBRICE~SH, f
DE L OTEHP S LREHE EEIFIBD LD TH 5,

RBICHWIEZ < 7id Table 510RT 10 RETH 5. “h SORBBEAIYXEHATCETFOL &
DO RERRNC X > THERLAODT, OTRLEAERIISE L EERRO S Lo Yicsa
B2ESHAILHID, ThllShERT TRV,

FREEARI, BRELL, H2EBERBRI TR BEREROTIEE,S LASSREL, £330
BRBR» 513 BEKEZAOCTIEE,IS 2AT>REL, KREBEAHTI L0k, chod LEOD
K& X% Table 6 TR Lo

2) HRLIER

BE<Y 10 RO S UKDORIRERIE Table 7 1R EB0THS (Phot. 48,

LDHL, BYIORE 1 EHRRIBEAOEBN2ES LA YFICILRLICODTH 545, COMKRT
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Table 5. BAEHEZ~ Y OHERRELET- ORI
Local races and seed source of P. densiflora or P. thunbergii for the experiments.

4 A
= w7 s mEkosy | RERO
lJIﬂ,ocal races Seed source Ages of seed stand C;r;ﬁxt:::ngf

#ow V| BRELJERMA - REFREGHK R
Katsuchi omori prefectﬁ'e 53 Natural stands
7 v | BFEREMEEN - FRELEGK 45 "
Tsushima Iwate prefecture
Bl = v E?%iﬁ#ﬁﬁkiﬂﬂ fMEFRHEEK 50 Y
Tézan Iwate prefecture
®U D <y | AFRAFRELN  KOOEEK 65 P
4 Yabitsu Iwate prefecture
% < v | AFEAETFEHEEN . TREEK 87 P
. M1d6 Iwate prefecture
Ml B 7 Y| EREEREEEM BT " A I K
Sendal M1yNag1 prefectuﬁj‘e s 48 Artificial stands
g M v Eﬁ%ﬁﬁﬁﬁ_ﬁ  ZEREX X R K
a Shinshﬁ Nagano prefectur? 55 Natural stands
B b~ v | ERELEATEFRE - EALEGK 62 ,
Kiriue Nagano prefecture
B < v EE%L.—#&E?B%%H « ZREEAK 60 ”
Kirishima Kagoshima prefecture
B B < v | BRAEKETHEOHE « HOBEAK ‘50 P
Modé Kumamoto prefecture
Table 6. AAEAZYORRREEL S LHOKE S
Materials of the experiments.
FI1OBERE F 20 AR 3 b KRB 4 H B HERPE 5 O H Rk
: Ist 2nd 3rd 4th 5th
# K D] experiment | experiment | experiment | experiment | experiment
: %EEE 1958.9.9 1959.2.22~ [1960.9.19~ [1961.10.17~(1962.10.1~
A ~1959.10.1 1960.10.27] 1961.10.13 1962.9.27 1963.10.8
& m Peding EE T B | EE | BE | BE | EE | BE RS | BE | ES
1 date of | pj,, Leng. | Dia. |Leng.| Dia. |Leng.| Dia. | Leng.| Dia. |Leng.
Rocal races parent | of | of | of | of | of | of | of | of | of | of
cut- cut- cut- | cut- | cut. [ cut- | cut- | cut- [ cut- | cut-
tree | tings| tings | tings | tings | tings | tings | tings | tings| tings | tings
(mm)| (cm) |(mm)|(cm) [(mm)]|(cm) [(mm) | (cm) |{(mm) | (cm)
H B < v Tsushima 1956.4 | 4~6 | 10~15 | 4~6 | 15 |[6~8| 12 |6~8]| 10 | 6~81 10
ﬂ]_[ "5‘ < Sendai ” ” ” ” 7 ” ” ” ” ” ”
¥y = v Tézan ” ” ” ” ” ” ” ” ” ” "
% ,% <z Kirishima ” ” ” ” ” ” ” ” 7” ” ”
4? dﬂ < v Shinsha 7” ” 4 ” ” ” ” ” 7" 7 ”
9&007 v Yabitsu ” ” ” ” ” ” ” ” ” ” ”
2 < v Mids ” ” ” ” ” ” ” ” ” ” ”
g J: <z Y Kiriue ” ” ” ” ” ” ” ” 7 ” ”
ﬂfl = v Katsuchi ” ” ” ” ” ” ” ” ” ” ”
% 8 < v Modo ” ” 6~10 ” ” ” ” ” ” ” ”

&, A/ 10 RELEO S 08 ~72% ORIBEERL, BHAMNC DL VM THNITHE D RIBS
BT LEPBOoNI. LL, ZOBEOE 2AARRE LUR2EDR 3 W ERRTE, 10 ZBDS B

BRABOLON 4 ~0BORIBELT UAICTES, EADESN 3~ 5IFINE S

B EAMICREBLICL K

BB EBRONICIE o7 L L, TORELIBICEBAKZHEM LI 410/H &% 5 [ HORRTIIL0



2 VBOE LKORIBENE T OB kil - 88) —105 —

Table 7. AAREFZ<YODX LARBE (%)

Rooting percentage of cuttings of P. densiflora or P. thunbergii.

& # 1 EERER | 2 EERR | %o EARR | %4 EERR | %5 @aRR

Rocal races 1st experiment|2nd experiment[3rd experiment|4th experiment|S5th experiment
# B < v Tsushima 72 0 0 12 20
il & <= v Sendai 56 4 0 8 20
B |l = v Toézan 44 20 8 20 16
% B < v Kirishima 40 0 0 20 0
{£ M = »» Shinsha 28 0 0 0 8
RUD= Yabitsu 24 0 0 4 0
a1 & < v Mido 20 0 0 8 0
% E < v Kiriue 16 0 0 8 0
H # = v Katsuchi 8 0 0 0 8
X ¥ < v Modd 24 24 40 28 24

BEDS L 6 ~8RFEOH DN 4~28% ORBERERL, FIEEIDORREMNAEALLTNS. ¢hd
BPRVEBHEKDOHRICE DD ERD SN B,

L L, ChodieE s Eichi 32RBROBRBEERALTH S L, BREFEY VLBV THRAE
KE>TRBACEDD B EMBHB LN, TIEDL, BREBBOT N 2ES PATH-1E 1EER
BICBOTEA, TTREILC L > TRIBRICES 2% N OoRIE8 % OELVENS LN EH, Ok
1210 FEDREOTE LA, SE AN F TORBRERLER <Y, B~ Y, Bii~Y, BR~VFI,
ZOBROARIC BN THIRIT LA ORBRERL, MORBCHENTRBHIOHOC EMBRDON S,

ok, EE- V3B 1EAPSE S EIHORRTOIND 24~40% ORBRERL, FADFEKRIE
MUTO2IbDboTRBEOETRA SNEM ol 1, ZTOF 1EBARRICET 2 RIEE
4B DBERICE LT STNRZEILDNTR, ZDE XDKE <Y KT DFEE 6 ~ 10cm DFOF LHIE
SNIEpotclcdh, LTS LENEERCBETE L BLHF oNTEBENBET LTI
WOhEBEING, WTHICLTHERE Y3 2EHERARP S35 &> 3XI0RBORM TR R
BEERLTNEDTH 300, LTROBE-YRBEARELD—REBVRBENLOSLREL S
[AR-F (-39

3. WAamE®

DEORBRICEL ST, = VBOI LAORIENS, BICHEBIC L5120 TR, REPHEAROMBEKIC &
S TKEBERDH BT EMEEINAH, THoDORIBHIIPLIVEARD S OBEMFEIDICES b
DEVZED,

bbAHA, TNOLDRBRICAVIEAN, BENICAT, TNZThOBBPELESZ Y OEMESL
KT LUBEMKRELTOAE ROV ENBON, ESIEL DS K OMB DI H 5 FURHEDOEF 1S
Bk AE LT, REC K> TRIBENZRRT 2 LITHBNBSTEHDENA LD,

M, SUABEOMEE LT, BCKI LLBOTRAZMOBEEET 2—2o0OKESMEE LTE
DHFRITI SN, ThIC DO TIIEHRS LREERT LI > TABICRBROMELIC &
MED SN CODREFRHKRDRRTRIBBIN 5 BEIIEET L oidd, ERCE-TR, &
HKDHARTIIA RIBETIC, BAKORRTHH TRIBLADDO LD ONBIRE, BEHI LIKROZ)
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BBOTHREPEROEKIC L > TERDH B EMRINT LHL, IR LTHEFEEHEB
FEHNZEACREYY X4 TRBRLALIE 1T, BAMBORBYK HEU X LKBEORE 2R
MBECEBEETHBCEEZYEST B,

I 4 8 H o 1§ & &

T LKRORBEEDOR L&D 30T, BBAOHNS LRIERRELPTORERGHTICEI LY
BLLEBKRITH 208, BEMTZ LRKORBABHOE INTH 3L NHEPRETI, —MFKiICSL
BEHKORBENEFD TP LHMVRY, HRERBREIZDII,

LTAT, 20&HE=VBOI URICBOTRIBRENERD 21130018 5 FES IO LBEEH
TRELIL->TL BN, ChICREBNBRIEE EBNAEDH SV S ERNELFTBENTL 3o

BENRESE, WIETHE CRENCRBEIOBBURMERBUNET L LI, COMEERY
BECX-TEDAN, RBEIEURTICETHS, COBRBOTHEREIC OO TR T CICFED
(1953) iILX>THRMEINTV 20, FICHIRORBERTOHLMC SN L IIT, S UADFRIRE
H OEFHI|ADOBEARIIC L 22, T70bDb, WEILXZRETTEL, REPHRAROBEKIC LT
REBERDBBEDONZCEDD, TOBEBRICIPZDBIA/MBLTEEDLEELLN B,

i, AEESEEHIC X ARWAORBEHOBECOVTIE, TFEERLTTIEESBOORER
MHROEBEMCE 725 BIBAHOEBETEZOMR LTHHT A HENH T ETH B, CORDITEIHER
BAORBREIOEEOMEL, S LHEAKORBBRELEEEZ 2L EBET L0, B VEDSL
KT, BROEBBINCE DX RBAODEBETHRABMTHIC L, Eic, ThPB—TCARIBEIDOEN
LBLZob0id, BEOMBMERBRENECIRBREGD ZRUMFEREICDTNLEN ST EDS
AT, Th bOMBHRICK X RPREPTRITE ST,

T DRIBIEAEEEORANITE Z FE EABICOVTRIHD THEEETTHRLALOT, CCT
i, ZOCTEAMNIE D AKREAS LOTAROAERI R & 2 BIBEIEEECOOTHER S, Bb
ICHRE L0}, & LEORIREENERLE UTORfY L E L8 BAOERDMEEL LTOE 2K
SULKREFFBEDOEI LRI EDRRETH 5,

1. #EkILE VMEBOSHE

<V BOS LHORBIRENBEFEDE LT, RBREHVEEHRTIERP SEYFILEY, L
¥, 231 VE, REZOMORBEESITSIC LMD, T/, YOREZT VDL =Y ¥ =%2K &k
P HRKPHCRTMEBRS N TEI, chdbDd bTHERNZ D= YBTHREBS LN TV 3
HDL LT, TTHE LICHEY RV E VUEIDS BT 5h b, )

YT E Y RRBEEHDEO—DL LTRIBEERDINZ HOT, RERERED & LATE—IB
T X BB ARS BIMEMND B0 7212, COXIWFINvE VEDY, VEREZEBEED-TNEE
FITIRFERCT CNIRBS SNTO B RME, BAOMEE, Z0FE, RAERE, S UREHSIC IS
TRPBEBHEODNICAVEVSFERIMONB10E, FvE VUEOHRR S LEOANRELPRERH
Lo TEEINTO ZH9 BB, 48, tre vAOEEOPUEOREY K Lo THHENE
85T %,

CDEIBCEDDS, = VBDOE LKLY 2R VE YMBOSHRICONTIR E SICKRHFT A4END
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3LEZ, BRILEKCBOT, WANAORESL, WAAREARMEHC OO ThLE VBRI R AR
NBCEIC U 1221, CCTREES XUBEAROMEEKIC LT e VIEDHEDERDNIFICONT
WA, B2RE LADHFEROR LAKBY 340 E VILBOHRICOVTIEH & DE TGRS,

1) #heE Hk

CDRBRIIFED [MEL XCRBIC X2 RBENOER] KOVLTOBESEBRBOE X IHbET
o7 dDT, RROMEPFERZCTRRIEBY THEH, BERRBROELDTH 5,

HRE I3 Table 1LIC#E U4\ EiE~Y 6L, Table 6 CHEUAAEBL~Y IRETH 5, 4
HE<YIEMEE SBASEESTHVH, ChoBROERIIVITNS 19624£ 10 F 1A LY
DLENESPRICHID, X LRERTELEBOMA» SBEAT LIS KD TE o1, DHARES
£ZvVREREELE SEALBBEALRE TRV, BAOERI6ES LAY, SLBEIEALM
KLV 4KTD, EREBLEL0EDTE oo ThHEH0KHTOI LHIL, 25K DFvE v
L7cbDEMBLIEN SOOI TEILDW ko & LEICR SEER ZHVIH, 3 LEOKE IRATR
o Table 13 ktf Table 6 (R LB S AERBROEBOT, cOEIIR 0em K252 /0

gt e UEE, < VBOSLAKELEDLRTOES v F— VBRI 2R, colgk
2w 7% 100g DEIAICREA L, S LEOWOILESRL, L2007,

& UBRI3 Table 2 /R L8 S ABRBOBHKAZHEA L, & LKALICBREKLKE, BBIZ
7 VEFEABDERAOC. SLDOTHOKSERL LTI, AT T vy a v A — 4 —DpFHHs2.0
KV ERTBCEICTIPAKETE oo BRI LERD 10 A8 HILLYH XD, BAEZTE o7,
2) HRLEE

ARE<-YBDOS LKICHT 3Rrve vYIBEORHRZ Table 8, AXREFLZ <Y DI LAKKBY 3+1
= v EDEEIT Table 9I1CRET EBVTH 3o

Y, ARE<VBREOVTHEE, ZORBENTVE VIBILK > THERCHEIA T 3 0l
P. echinata ® No. 1 & No. 6 33 X8 P. pungens ® No. 213, HMEXTH LGS ORRIER 12~32
BB oNIHDIB LN, HBUER T RBLEDPoDDED, FLB8BUTOERBRLIES
NIEDPo e XD BRBEPHEATIE, SvE Y LBEOHRBFD SNIEP ol 188, ThORBLALED
DOFHEKIT, BUERTRIHOINIEAENSIBOBZODICH LT, HvE VIERXTIE 2 ~5KDF
BREERLISOMNE L, BEEMORNENED ONDB. T, BB LALbOOH EBOMERIILR
kv VBRI E X 5T 5,

RICHAREFL VOV TAHBE, ZORBENFVE VB X o THECHALINTOEDRE
VeV EEE<TYSLWVT, o7 BRETIIALVE VIMBOEDIS 3 L3005, fifH, B Lk
SODOFBIMI LAV E VBIC X > THEMINTED, ZOHRBFD NG, B8, RIBLL
b OO LMD EBICIIEELZEIRD SN0,

DL, AEE~-YRBEBXEFEZ <V ICOVTORREERAT S L, Ve VRIER S LRORIRKE
Bl 3EESITHECBEROBMOTLTE LOREDBS 3 EW0Z 5o kXL, RIRREED 2R0RIH

 EPBEAOBKIC L > TERNH Y, TO—BAEAE LTI, sre VB LS THH 2BREDORIR

BERTHD, DOMLIUE, BREOE STV ARTIIHENSEETH 508, EODTREBLICWVE
ATRPEBEDLNCLNVDDENVZ LS. O LREROEBRRBRICBVTHRERDONS.
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Table 8. AEE~-YEBOI LAKICBT ZHt1vEe Y UBEOKHR
Effects of hormone treatment on rooting behavior of Pinus spp. cuttings.
= T @L%®¥ﬁ@55
5 ROR K3 ;\IF li:] 1{fﬂ i G th( ft
= . umber ot roo rowth oi tops per

B Parenytk Rooted cuttings per rooted cuttings rooted cuttings
Species tree Cont. IBA Cont. IBA Cont. IBA
No. 1 4 0 1.0 — 2.0 —
2 8 4 1.5 1.0 3.0 3.0
P. strobus 3 8 0 1.0 — 3.0 —
4 4 4 1.0 2.0 1.0 3.0
5 4 8 1.0 1.0 1.0 5.0
No. 1 32 52 1.5 3.5 22.3 24.4
2 4 0 1.0 — 5.0 —
P. echinata 3 4 4 1.0 1.0 8.0 13.0
4 0 4 — 1.0 —_ 15.0
6 16 60 1.0 2.3 9.5 18.5
No. 1 16 12 1.5 4.3 28 .7
2 12 32 1.0 3.1 4.7 1.1
P. pungens 3 0 0 — — — —
4 0 0 — — — —
5 0 4 — 5.0 — 10.0
No. 1 0 0 — — — _
2 0 0 — — — _
P. taeda 4 0 0 — — — —
5 0 0 — — — —
6 0 0 — — — —
No. 1 0 0 — — — —
2 0 0 — — — —
P. silvestris 3 0 0 — — — —
4 0 0 — — — _
5 0 0 — — — _

No. 1 0 0 — — —
.. 2 0 0 — — — —
P. rigida 3 0 0 — _ _ _
4 0 0 — — — _

Table 9. BAEFEZ~-YDI LRILBY 3hvE REOZHR

Effects of hormone treatment on cuttings of P. densiflora or P. thunbergii.

- ® OB O® (2 :FNumBer of rootsz& tm_tﬂgr?vﬁﬁﬁ%o%s(cm)

ma & Rooted cuttings per rooted cuttings per rooted cuttings

Rocal races Cont. IBA Cont. IBA Cont. IBA
EE=Y Modd 24 56 1.5 4.9 4.2 4.7
#E < Tsushima 20 8 1.2 5.0 5.6 6.0
{lis=" Sendai 20 8 1.7 2.0 6.5 5.5
Hlj= Toézan 16 20 3.3 4.0 4.5 7.8
fEM <7 Shinsha 8 1.5 2.0 5.0 3.5
Hi< > Katsuchi 8 1.5 1.0 3.0 2.0
&~ Kirishima 0 12 — 4.7 — 10.6
% Lk~ Kiriue 0 0 — — — _
a3 <y Mido e 0 — — - -
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ik, ke Y UERRR LSOO EROHREEEINS TR, AEE~YBOX LAKIKED
THED NI, IR VvECREICKD, BARIBT 0L EBEDE 05 Ltk THILERD
REBEEINEIDEEZ NS, 1, HAEAZ YOS LKRTHRCIOL I EANEE T
bt ChIIANEE =Y DP. echinata 2 P. pungens TIHHOMENI AR TH I K EFT ST ED -
LOICHL, BAEESL< YR8 ARICHENERACEE T EDEbbrs LS, HEORSE
BHEOELLBZLDEEZ NS,

2. B2REULK - DERECHOHR

RBHRESHEL EBAROERBMCLE DS RBHOEFTNELVODT, v VEDI LRILBNT
b, WATEROEOHRAERERELTHV I EBRBIAMBIEIFRELTAEN LV LD,

EAOERBEINEERT 2 FRE LTI, #8217, SLAPOEARC L THRBEERSCTC LHER
bNb, AFIDPE ) FIDILATHE, choFESHERAIN, BROHZENTBDONL LI
Bofcdt, v VBOS LARTIRF ZH4EREBIT I TR,

COEIBCLENS, FIHO HEBIUCRBICEZRBEIOER] >V TOF I EERRTES
NIAEE~ Y BLIORRERELE <Y OF 1 RS LKEZEKRICAD, F2RE UKORBENTONT
BE Ulco /o, DEROBRIHOVTRIREEFRRHEE UTERFPOARE~ v 482 H TR
L7

158, B THEBLAIIL, ChoDFEBEHTH-cE LT, —BEZORIBRA LT
BT EEMBT AT, RROSvE VUEORANBLELEZLONDZDT, ChoBRETEIIK
HlcoTE, FvE VIEDOHRIIOOTHHHETRITL 7.,

1) Hkl&HE

a. KELICK B8 2R S LARDRHE

ORI, AIO [HELICRKACLIRIBENOZRE] KOV TOESHBARBRD L X lhbt
TS cbDT, BRFEZZNLARTH I, BREROEEDTH 2,

HAMBRIARE Y SHELE BAREFL<Y TRET, 0VThd, DLOPREFIRSILABLD
BRLICEARDOE LA SDOTHRE L. ChofBEEARPE LABDZEHS Table 101k LA, D
55, bEOBAIYUGDRAE (Phot. 3) i, FABIRILABEIOBERLACBEARIYZEON
Ml (Phot. 6) IWHEMINTVZ2HDT, 1k, BLRILABLIDERUAEARR 1 ~5@BikEREET
A,

TLFEII3 196248 10 A 1 RICRITE EREOMEH & MEARE & o TRV, chbE LBV
EVRBLILODLMELLEDSDICHT T LD e hve VBT, FIFHORREFRICS ¥ F—
VR 1 isaEN 5 2 s AEOIESTHEIC L oo S LEOERAREII 1 Kb/ D25K%FA
E U, B 1S LA E DB LABAR 1R S 72D 10 K LA ShILn b OhH- i

XLUKIBHGEAEA LA, DX UKEMHIZ, Table 2R LB SHERBROEBD, 3 UKH
HIZRBEKLKL, BBV VEFERYPERAVI, SLOTROKIERT, 7Y avA—2
—%EZ D, pFliAs2.0 k0 ER 2L AKETIR o . BRI 1ARRILOY, &
Lz 1E#%D 0 B8 HILLYLED, BEETE-T,

b, EXLIKLZH2RE LADEIE
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Table 10. HtEEHE & RAME OZRE

Materials of the experiment.

BEAORE &

ILEOKRES
RELIURH KD EH |[BADEH — Parent trees Cuttings
Ages of = | BBERE
Species Kind of parent |8 . B | Diameter | B ElR
arent tree tree | Height | 51Tt | Diameter | Length
P (m) (cm) (mm) (cm)
H & D K | 11years -
N Original tree | 5 months 3.0 10.5 4~6 10
o.
F LIRS UAK % -
First-cutting tree 5 years 0.7 1.4 3~4 10
%Or&i:gigl%;ﬂrezk 5111’1'1%?12::{155 2.8 4.5 4~6 10
P. strobus 2
FLIRS LAK " N
First-cutting tree 5 years 0.4 1.3 3~4 10
H & 0 HE K 11 years -
3 Original tree 5 months 2.8 4.7 4~6 10
F LRI UAR " -
First-cutting tree 5 years 0.4 0.8 3~4 10
b o HE K 11 years N
No. 1 Original tree 5 months 7.0 14.5 4~6 10
o.
FLRS LAR " N
First-cutting tree 5 years 1.2 1.8 4~6 10
P. echinata
b & O #H A | 1lyears -
3 Original tree 5 months 5.4 9.5 4~6 10
B LRI LAR . -
First-cutting tree 5 years 1.0 1.6 4~6 10
il")Ori&giraxgtl?ieék Slll'n):)iatll;ss 5.2 10.0 4~6 10
P. pungens No. 1
1 kX LA# " N
First-cutting tree 5 years 1.0 1.0 3~4 10
¢DOr%:gir(gl %ezk Slxln}::ﬁxss 6.8 16.6 6~8 10
P. taeda No. 5 051 0S Lokt
First-cutting tree | O YSars 1.7 1.3 4~6 10
b & D H K 11 years N
No. 11 Original tree 5 months 6.0 11.0 6~8 10
T Bl LAK -
First-cutting tree | ° Years 1.7 1.6 4~6 10
P. massoniana
b & O 8| K | 11years -
1 Original tree | 5 months 4.8 11.0 6~8 10
F1RE LA
First-cutting tree 5 years 1.8 1.8 4~6 10
- b & 08K 6 years ’
BAREREYY 7 & Original tree 5 months | 2-0~2:5 | 3.0~4.5 6~8 10
P. densiflora or 1% Lokt
P. thunbergii First-cutting tree 5years | 1.4~1.8 | 1.0~2.5 6~8 10

* HE10cm FHDOEZE Diameter at 10 cm height.
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CORERT, BREFLE<Y 8 REEAL, LERBREFAUVEOEILICX DT/, LT,
HERFARLTRRO O LHE—MEERTH 55, PAOERPRERILTHRLD S 6 HALTEL,
7, LBORE SO FvE VBEDFES FRRHRRICEULN, dvE VB2 BEOS LEICE
EBD,

SURBRRICERIKZHEA L, ERIGEEL, MBINTH ORI L20#KG20 Al 3 A
KEETTHolo SUKALICE Table IR LALSBHFEEAL, BBNIIZZ vEFEARED
GDo3F . IULDTHE, ILOUHROKAEREELL, FERRICE L, RERIZ 196243 A9 HIC
ILOY, MEIR2TRIRLYDED, B{EETR -7

c. DERIBAOFRE

CORBRI, FIRRO (RS LILLBB 2RI LADHE] ORBRDO L XILHbETITRole Lichis
T, PRI LA S LRORME Table 1R, CHLAORBEE. SL2U0, frvEri
B, SLRORERHEER, LTHREACARCIMDE ST 5, REREAO D EAMIE 10HE
ERHTERAOID, WIS 1959F2 At/ oy 2EAEEFHICOEFRINALDOT, M >ER
BOEBTR UK,

Table 11. LA X AR ORE

Materials of the experiment.

ko] Parent e - | “Citoms
¢ rent trees
MELS LU RK HADOREH a_._ e B uttings
s Kind of Ages of | ff & Diameter | B & | & X
Species parent Height Diameter | Length
parent tree at breast
tree (m) (mm) (em)
(cm)
b & O H K| 11 years -
No. 1 Original tree | 5 months 3.0 10.5 4~6 10
o.
o ¥ K # | 3years .
Grafted tree | 5months 0.7 1.6 46 10
P. strobus "
& @ # k| 11 years -
4 Original tree | 5months 2.4 4.0 4~6 10
D ¥ K #| 8years . -
Grafted tree | 5months 0.7 1.6 4~6 10
b & O #H K| 11years
No. 4 Original tree | 5months 4.6 11.0 4~6 10
o.
> ¥ K # | 3years
Grafted tree | 5months 1.2 1.2% 4~6 10
P. pungens y ”
& o 4 | 11 years -
5 Original tree | 5 months 4.8 10.5 4~ 10
D & K | 3years
Grafted tree | 5months 1.2 1.2% 4~6 10
3y & D ®E K| 1 years N
P. taeda No. 1 Original tree | 5 months 8.5 20.0 6~8 10
. o.
¥ Kk # | 8years
Grafted tree | 5months 2.0 1.8 4~6 10
H & O 8 K| 7years -
. Original tree | 5months 6.0 11.0 6~8 10
P. massoniana | No. 11 o % % B 3y
' years -
Grafted tree | 5months 2.3 2.2 4~6 10

#* M1 F 10cm FDEZE Diameter at 10 cm height.
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Table 12.

HERBRBHARE L1795

AEE~YBOE2RELARE FvEe VUBEOHE (KT L)

Effects of parent trees and hormone treatment on Pinus spp. cuttings (Oct. planting).

sion| mmw | FoEm | EEEOTH
WL L URE MADOEHR | "% Rooted Number of | Growth of
Kind of Numb cuttings roots per tops per rooted
Species parle?lt ?ree “g} er (%) rooted cuttings| cuttings (cm)
cuttings| Cont. | IBA | Cont. | IBA | Cont. | IBA
L DBEAK | 4 o | 1o | — | 20| =
No Original tree . )
' B 1R S LA _ _
First-cutting tree 10 0 30 1.3 8.7
§Or€l:gi£l%e(7ak 25 8 4 | 1.5 | 1.0 | 3.0] 3.0
P. strobus
B LIRS LA
First-cutting tree 10 0 20. - 4.0 - 7.5
b & o #E K — _
Original tree 25 8 0 1.0 3.0
FLkRS LAS
First-cutting tree 25 12 24 2.6 2.0 3.0 4.0
b B | o5 | w2 | w2 | s | a5 | 223 2
No.
F%;_g%};fﬁe 20 65 | 65 | 1.5 | 2.5 | 25.5| 27.8
P. echinata
%Orfifgi%%ef 25 4 4 | 1.0 | 1.0 | 8.0/ 13.0
F LR LAR
First-cutting tree 25 8 20 1.5 1.8 22.5 17.8
%fgﬁﬁﬁg 25 16 | 12 | 1.5 | 4.3 | 2.6 10.7
P. pungens No. 81 ek UAK
First-cutting tlf'l\ee 20 10 30 1.0 3.7 9.0 9.8
H & 0HE K _ _ _ _
Original tree 2 0 0
P. taeda No. N
. F LIRS LAK 25 0 0 _ _ _ _
First-cutting tree
H & oE K _ _ _ _
N Original tree 23 0 0
o.
FIRILUAH
First-cutting tree 25 4 4 1.0 1.0 3.0 5.0
P. massoniana
%Ori&gi%ﬁ%ezk 25 24 4 | 1.3 | 1.0 | 45| 80
F%i:ﬁs%kgﬁﬁe 20 5 | 30 | 1.0 | 3.2 | 4.0 13.0

2) #% #

a. KELICE 282k LADIRE
AEE~ Y SEREIC OO TORMBAREE Table 12, AXEAL<Y THBEIL DV TORBRER
Table 13 1C7RTEBDTH %,
Y, AEE-VBOLDILONTAS L, B 2RI LADRBRN LOMER A e v LEOFREIT
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Table 13. AAEBZ<YOFE2IRI LKL mvE Y REOSE (KSL)
Effects of parent trees and hormone treatment on cuttings of
P. densiflora or P. thunbergii (Oct. planting).
%= | = i b #E D
sLog| X OB X T B OR B Ny e
= b5 HAORBEH K | Rooted cuttings Number of Growth of
(%) roots per tops per rooted
Local races Kind of Nul(*)nfber © rooted cuttings | cuttings (cm)
parent tree |, iiinos| Cont. | IBA | Cont. | IBA | Cont. | IBA
’50{5 D HEAR | s 24 56 1.5 | 4.9 | 42 | 4.7
o o= v riginal tree
B LIRS LA
Mods First-cutting tree 25 76 84 1.9 6.0 5.4 9.3
%Or?gi%%gezk 25 20 8 1.2 | 5.0 | 5.6 | 6.0
B <
: LRI LAK
Tsushima First-cutting tree 25 8 24 2.0 4.5 15.5 14.2
%05: O # A 2 20 8 1.7 | 2.0 | 65| 5.5
ma <= v riginal tree
: FIRILAK _ _
Sendai First-cutting tﬁe 25 36 0 2.2 9.2
b & oHK
U o= Original tree 25 16 20 3.3 4.0 4.5 7.8
LIRS LASR _ _
Tézan First-cutting tree 25 12 0 1.7 4.0
bEDBA | o 8 8 1.5 | 2.0 | s.0 | 3.5
= N o= v riginal tree
inshi FL1RIUAR — _
Shinsht First-cutting tree 25 8 0 2.0 4.0
"ofgiﬁl’%e? 25 0 12 — | a7 — | 10.7
BB < v
irishi 1R UAK '
Kirishima First-catting tree 25 12 16 2.0 6.5 6.0 18.8
*30 & .@li;ﬁ R 25 0 0 — — - —
W o=y riginal tree
: F 1R UAK _ _ _ _
Mids First-cutting tree 25 0 0

Ko TR TS, T1bb, dve YRELEVEAR, bLOBADE LEICHN, F1XRELA
DS E o d LEEORBESREEICHELTHN3DII P. echinata ® No. 1 (Phot. 7) ¢S50 TH 5
M, kvECOET L, X51CD P. strobus ® No. 1, No. 3, P. echinata @ No. 35T HIBR
BEEL, BEOBEARDS LEIOBEBRROE N LMD LN, LrL, ChPSD 4875 RKT
3, AvEVREOHECOODLT, FLIRILAENS & ok LEOHRIZTHMIERD SN0,
158, FRULSOOFEREPH FBOMERICOVTIE, $£2KE LRKOHRIBEETIL,
RICAREFZ=YDbDILDONTAHLE, Bl YT, dve VRBOFEIIPIHLLT, BIK
SLAEMDS & ol LERIBBEROF N 0335 S (Phot. 8) 43, i 6 REDOFLZ~ VT,
RBRIC—EOEANS 5NT, FLARICEBENEOCDT, F LR LABPS Lo S LEORIR
FRINEBOOENRT, 108, BRUASOOFERYPH EBOMERICOVWTIR, ABE<VE
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DFALERIC, B2RI UAOSRIIEEEFTI W,

LT AT, thHDREBRICET 2 HvE VIBEOHRICOVTH S L, BHROBIMCKH U TR 28HIC
BRI C LD oM, RBERDF R LU TREAMICE > T—ETEV, 37ibH, hrE Y
MEBRIBROB EICH U THERITH 3 L3BH 5N BDIE, P. strobus ® No. 1, No. 3, P. massonianad
No. 4, #E=VE0RE 1 RI LABO L D, P. echinata® No. 1, <V EDE S EDERDS D
ETH-T, MOHEAHEO dOTRER ZERBBB LN lIE =V 1 RS LAK P P. masso-
niana No. 4 Db E DFARD L ST, FE VIBIL L > ThA - TRIBEDOETHA SN BEAMNH B
DT, Ve VUBEBLOBEORBRETCEFRAEZH LT HONE IDLOVTLHRORET ELEL T 2,

Table 14. AAREFZ~<VOE2RI LALFVE VMEOHE (BEL)
Effects of parent trees and hormone treatment on cuttings of
P. densiflora or P. thunbergii (Oct. planting).

ILoG 573 E "
b B BARAOBEHE (X % # Roojlt%d cui%ng<s% ) Numbfrdof i?ms
Kind of Nun}ber per rooted cuttings
Local races parent tree cut?in gs Cont. IBA Cont. IBA
bEoBA | _ B ~
X & <= vV Original tree 25 0
Mods 1 RE LAK
First-cutting tree 25 40 — 5.3 —
b & 0B K 25 0 - _ _
® o= v Original tree
Tézan B 1RE LA _ _
First-cutting tree 25 16 3.4
b 08k — B ~
mw&H5 = v Original tree 25 0
Sendai 21k LAR B B
First-cutting tree 25 8 3.0
b & o#E K _ B
f& M <= v | Original tree 25 16 3.0
Shinsha B/ 1k UAK 25 0 _ B _
First-cutting tree
b ¢ O H K 25 0 — _ _
\mE < v Original tree
Mide 1RS LAR 25 0 _ _ _
First-cutting tree
b & oH AR _ B B
A # < | Original tree 25 0
Katsuchi 21 kS LA 25 0 _ . _
First-cutting tree
b & 0B K _
% B <~ v | Original tree 25 0 4 4.0
Kirishima /I kX UAK B
First-cutting tree 25 0 12 12.7
b oAk -
# B <~ v | Original tree % 0 12 19.7
Tsushima 1R UARK B
First-cutting tree % 0 8 11.0
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i
: Table 15. 4\HE~ v REODEAR LD DRBL + v T QUEOFE
Effects of parent trees and hormone treatment on Pinus cuttings.
SE 44 Hh EE D
wxomy [FL20 mEw | THRE lkge
BEL LURKE o 7.~ { Rooted Number of Growth of
. cuttings roots per |(tops per rooted
Species pfrgll-g ?rfee Nug}ber (%) rooted cuttings| cuttings (cm)
cuttings| Cont. | IBA | Cont. | IBA | Cont. | IBA
b & DK _ —
No. 1 Original tree 25 4 0 1.0 2.0
o.
2 & K # - —
Grafted tree 10 0 10 1.0 6.0
P. strobus 5
EDHEK
. Original tree 25 4 4 1.0 2.0 1.0 3.0
D ¥ K #& _ —
Grafted tree 25 0 24 2.3 5.3
b Lo EK _ _ _ _
Original tree 25 0 0
No. 4 5 ¥ kM
Grafted tree 20 0 0 - - - -
P. pungens
& od|A | g 0 4| — | 50| — | 1000
5 Original tree
- N - _ _
Grafted tree 20 0 5 1.0 5.0
b & D HEK _ — — —
Original tree 25 0 0
P. taeda No. 1 5 % ok #
Grafted tree 25 0 0 - - - -
b e 0B K 25 0 0 - - = —
. Original tree
P. massoniana |No. 11 .
el | e 20 | 32 | 1.2 | 1.9 | 6.2 | 9.1

b. BEILIBY BH 2RI LADKE

HAEFZ <Y 8 FEICONTORIBREZ Table 14 ITRTELB DT, K<y, Hl<v, IR~
VED3IREETRE, BLIRILAE,SE oS LBERRBBROF N C LHED ONEM, DS BET

RENHAD SN,

18, kvE VIEOSERIBE <Y EBE-Y ROV THNRLDOTH 38, dEOEABIUE

1RS LABO 2 LEIE &R e YUEOHRBRD SN 5o
¢ DEREGHAOLHR

AEE= Y ABBEIC OV TORBEREY Table 15 1RTELBDT, DEABO X LHEORIBENS &
DBEADILELOAELELTVADIE, wvE YMEOFFICEFZKRE L P. massoniana D No. 11 &, kv
= VI LUIIBAICR B P. strobus D No. 4 1201°C, fhd SHED 4 ZRHFETRHOEABO X L O RIB

BLOERED SN,

1B, FVEVUBEBEBREOR ECRIZ-THWA0I R 2EEO>EFRBO DT T, R
D, BROLIEOFARD I LAICKH U TREEL Vo TINREHRBBEDLN TN, 7o/, BELD

DOOEHREPH LIPOMEEOEINCH LTI, 2B EBEDON S,
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3) % R

LD SHRERERALTAHLE, FLIRILABPOLOILAK, 18bL, B2RELAKIBLED
BADEREINC & SIS FBHDETERBEST 5FRE LTHHTHBEVA LD, 112, ZDXR
OFE  BESCIHEPRECPRER UL I-TERDOH 2 EMBAD LN B,

Tbhb, choORBICHAVIKS EDEKIE, P. massoniana % AEHE< Y 48113 11E£5H»
B, BAEEEZ<VIZ6ESHrADEHOLDT, 2o LEORBHRB T TICARVETLTNSD
DEHLNBL LD LT, £2DHHD P. echinata DNo. 1 LEE~ Y B ENENRIBER2Y & 24%
ZRL, BFLUOGREMBBL Do, COXINRRBIOT L IHMAMKTIE, H LRI LAENLLE
SIBERERANEC LI ST, TNEN 65% & 76% ORIBENFOLNTNDIED, IHIKEKETYT
EHAVE VORI Lo TRIBRN 8P ICTTH EIN S E, #2RE LADRIIT —BEA
HORD N B DDNH - 7o

Uir L, fhDFMBHDSE 25  ORMETIE, B 2RI LRKOHRER TSR EOTRI ol 72, Th
SRABRCRBESBEOEEICEBT 50T, FLZRILAREVSTD, TOFEAMNSFLETE, FTIC
BARORBAIDLBOETL, bEOEADLE - IFIRE DRICKENIE 8o T RD TR NME
EZOND, COLIBLERD, TOF LRI LARDBCKEHBD S BIKE 2RI LARETRIC LD
MBEHICONT, IOIKRETLTA BLEBD 5,

g, DERICL BRBEOM EHRETHCED NS, LERG OYRR TR ORMMH 5L
LT, F2RILADHREIIBE S TOREROSDEEEIN S,

2%, SO TR Lichre VBEOHEIT, CCTORBRICENTS, bI3BEORBEN%H-T
VWEREEE b, REESE EINTOE KD 2RE UKTREESRESS SIS, MOREHD
BOBEOX LHETIE, FRWNSORT TR, BAMKMOBEIC Lo TEHRBROBETE2E LT LWL
IFRRATREINIc Db H o lco TN ODEMITFIHICEY 5 hvE VLEDOZHRIC DN TORBREE
E—EHFTBHDT, tveE VRBEOHRORLNFE LTEALTESBEND A5,

0E, hovE MEERR Ui b OOTFEBROBICR U TE LOSMEMRS o 7obs, &S 135h%
B OFEAME DO TR/ TE RV DLEEZL N B,

3. HIFEOHMR

< VEBOILKIKBOTS, BFEEOX LEEMARORBRLLTOCEM BHMLN TS, DT &
KWOWTIREERD THRK U, BEERIE—RICEBNICOHEERL, EEKREBRLLTVOTH
Mo, RBADBOHEFKEFCTAVWSC L3, BROEHRBMICE B S>RBAOETE2EHEI LS
FRELTEREDDEVZ L Do

B TR T 4 =7 & P. massoniana iIC DO THFHRO S LERBRIBER IO C EEBF ST LIS,
AEIZEE LTEE = VIOV TRET Lz L %&8B< 35,

1) #R &R

a. REXY—1.

CORRICIIEE~ Y EFEB <Y EAL, FARIRFBO Table 6 (TR LA D EFR—EAEHAD DL
Lo 37h b, KBEMICEMIN T 5FE 4% 6 FLEOEARE 4 HRERY, ¥ (EE) X0
EREIEDH, 196242 3 BICHEDO_ E¥IFICH 5 LELFRZ 5 K3 D, HOEHE Lam 2410



2 VBOX LRORBHA L zOEEE (KL« 28) — 17—

DHto COHE, WRRE L TEBOHSMLER D, TNERUEED 1 FEREHEMINCE L.

Z0tk, ErLOBFR 6 ATHCASZHDERE L (Phot. 10 B[ 43, £DAMIT, BKRITK
eV TR IS 4A~8RDPHELTNRDIC, BE<YTRIKEHILD2~5KFIE TH L ho
Teo T, BERDOEX SHFEMBEV QR EENNERITIH 505, KE~ Y TR 6~12cm iEDIT,
BE<YTI34~8em THo T,

CNODHFRKEEBRRBAERZ A IBARYIVESTEZ6em IKHED L, ALEVRERELT
AV F=VEEB 1 BEaL 2V B, TOMBRELTA ¥ F—VBBRES STV ELVIHE, TN
MOicE LT, 20°0CE3°COELARAE Yy bo e E—2—AOERLICI LD ILOTARRKIZL
RHich 20 KT, HEEOS LHIE 1 ROEHED>TRLOOCLICHVE VIER & UERICE—IC
HEL, $REBOKSZOLS KERL, HHOBE—tERD . S LOFRBTIDPAKL, 20
% OHEEHBELITOREICHAK LD, BRI 1EIZE UhKER BLENIEPo T, ELDTHR
HWE6MAEDGE A20 HILIED L > THEL

b. REA—2.

COREBRITII TELEDEE =V 2RV, BAROMBBEINCHRIEMZ 7o BB 1 LRA—EEEFADE 1A
5 5 kAR, 19634£3 A401C, KRB LRARNFET LEETREZTO S, E (8K LU
THo

CORELAHFRIIEAEIZA 2PV E->TRI 0em ITFIEO L, 1 Y V- LEEBR 1 B 28T
ZVIBEDOORESLLT, BRI LKOKRIIKE LD 1o 2L, COBEE LK, Fig. 1LITR
L7 & A AZOMED 10°C MITIVET LIEWREEICBL/ASDT, L OFLILENLES
WIEB Y 5 & RREFRHTIIED o1

136, CORBRIIFICERCRERE LTHEDICKY, BROBEKFIOHBEERICE X, MBRXELT
EZZoNALBEHOS LEE S vE VEUEXID, RIESHFTEROSDOELTHER L.,

X Lo ARKIZ Table 17 iCRT L S ICHADEKICE - T10~50 K& L, HEX 10em iz X Lo te
X LOURIZTHMKERD, ZOBRBWBAOFT vy a v e x—2—DpF lN2.0 X0 FRTEC
BB AKETIEo e SLRDABVIE, RBEAELLT2ZAXRAITE=—VH%E, E5IK3A
»oi37 VEFERYENTIOTE e ELOTHNINPABDIA I3 RICHED E > THAE LK,

Table 16. AAEELZ <Y OMFHO S LAORKBR
Rooting percentage of cuttings from adventitious shoot of
Mod6 (in P. thunbergii) and Kirishima (in P. densiflora).

& b3 SLEDOEHE RovE v E % R £ (%
Rocal races Kind of cuttings | Hormone treatment Rooted cuttings
® & B Cont. 0
X B < v Ordinary shoot IBA 0
Mods BHOF K Cont. 0
Adventitious shoot IBA 60
¥ & 53 Cont. 0
g B = v Ordinary shoot 1BA 0
Kirishima A 3F 53 Cont. 0
Adventitious shoot IBA 40
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2) # 2

a. HE—1

B L @R D S LBORIBEAES Table 16 iR4EBDT, KB VBLUBEE-YED, il
HOs LRI A E VU8 LT b R LTIEON, O S LEIZ AV e UBERES CEic
Lo THRIBEO60~40% BRONTEY, HoLICRIBEDO IV ENTD LN B,

7012, BRENIVE VS THRrvE YOAELBTRE2<KEBIBLTOWRNDT, CCTRIHAFRDOS
LBRFERIRNE NI LD D, T LATNVE VRBEOHESBEDLN LTI LETH o WX & Do

b. B2

BEAROEGIIAMFED S UARDRBAELZ Table 17 5 k0¥ Phot. 1LITRTEB DT, Ch SERBE
22.5~60% %R L, DWTNOREARDHDICHREIB LI HDMA SN,

Table 17. @~ ODEABEKINIC & 2 HE5EE D X LADRIBRE (IBA )
Rooting results of cuttings from adventitious shoot of
Modé race in P. thunbergii (IBA treatment).

Parent tree Nﬁm[ge?obfjcﬁti%gs %oofgd Eﬁttiggi) meli’ger jfﬁ ro%(ts
per rooted cuttings
No. 1 40 22.5 2.0
2 50 44.0 1.0
3 20 30.0 1.8
4 15 46.6 3.4
5 10 60.0 2.8
3 EF R

MRBERICLZE, HFHOX LEEFve YOBEETIES CEICK - T 22.5 ~60% DHBERER
Lizhs, ChoDBEAIZ6~TELEDBDT, Table 16 IR LR 1 OEEDOLE LD, TEHEOXL
BTRAVEVOELZ LTHLBBELTO RN CEN6A 2L, ChoBFBEOBEROSRIIIEEICK
X BHDENVZ LD,

112, BHFBOI LBETOFAVEVPELBOODOELL BB LAt h D, ZOHFROBER
PO TRBABTHCEE o TVELEVAT, S5 FvE VIRMEORERRIBHBERF® &5
TWBDTRBVOMEEL SN B,

BB, ke VREOES, TEEOX LETR Ve VIEBOHENE D ONIEho DI L
T, HEFEDO X LETIL Vv E Y BOHRBR E CHEON TS, O s BRTEHY ORBERICE
DT HERICED SN T ET, BHFRE TR FVE Y REDOEBEOLNLTWVERARGEHEI TN D
DEALZIN D,

4. BRMER

PlE, ¥LBBKORBEENEED 5 HEE LT, hve VU, $ 2RI LKEDEAIGH, BEEE
DOBERIBEDHRICOVTRET LT &, ChoPROKEIPEOIFIL, HEPREICLZERD
B, PAPHAOEENFHC LT, PBOVERINTOZCESED LN, LIchaT, EOK
EDSROHMRBKE L, LOLEAERS 2hENDH LI EE, CNODOHRMEI Lo TR
BHREENRSSCEMBMBELEZIONG, ZLT, COBEE, F2RI LAPHFEROBRE LR REAN
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OEROWEL LT, i, DA vE vVMBIRBAORENELE LTREOSDEEZL SN,

ChOREDABMISHRAMEIC LN, RO XS B s ve VIMELXTOBALEST, —B
ERELUILRBEOH EE2RB» S CEBP/RTEL I, COCLPULOEBEBRER B TRD SN
s, BIH SHEERRTHRITRIEEMATEAREVICOOTAT, TN EHODTHRECED
bhize THbb, - YDOE 2RI LKL AVE VILEDOHARESER LT Table 13Ci, &0
TEEDREARD S LFDRIRE 24% ODBA, ZDHE 2RI UKRTHE VE LIcbDIIRIRE84Z 1T
MEL, RS 6 KicEmIh 3728, BZEAREBSED N33 EORBREIEGONI. T,
SO 6 ELEDRME - Y CTHFRE dve YUEOHARNEER LI Table 16 T, L@HEO S LA
FVEVRELTHLLRBLEVOR, BEFEOI LBERAVE VUETECEICL>TRIBEROOOY
BELNTVS, BT 3, ChoERBHOER D UE L RIBEENEL DHAZROKR & XEYED
DT, ARRII S TABHEBBT 6N ELD, F2RILAZED ZHATS, PFREERL,
ZLTHNVE VRBRIATERATIENI XK, HEOFHSOEERBHAICHA LT CENEE
LW,

16, SEORERTCIUI LEBHRI URERALLEONEZ LY, ThoDS LARKKIRChET
D—EHOEFRICBOTHNE CEBPOLIRINIPLRALALLDTH 20 HICKI LILDWVTI,
B CHHOLIRINAEIICI~IOADKILOBDII1~4 FOEILODD LR EERT,
NG KORBRBYIET X b TH 3, Tbb, BFMED3~4 AL TR, RIREHDOHE
b5, BEDQ ERICONTHEOMENEELLBD, 205 LRBENDEN S DIZENEEDB
BELES>THNE bOMBLZ LM, 9~11 FOKE LTRFDHBENREDLHTY 50T, BD4~5
Btz o THREBLE VS DEIFOMENRTEOAT, ChMBKRRBRITFEEEELTVLLIILE
Zoh b, EBICHARERZYDELAKLDNTHTH, K& LTh 3 Table 1310R LI RIRERAR T,
HXULTH5 Table M ICRUARBRELO B E2MICT <h, KX LOMREBEDONDG. dHBAA,
COBADILUKALIR, MK LoBARBEKLKE, BELLOKARAKRLEOT, BEALKEHS X
DIFBRRUEMATNIENICESEZLONEY, LhL, KT LOMEERFETEE2 O THRL
Vo

Fio, BRI LUKEADHEY & Table 4 5L Table 7IC Lo THELOODOMBID SNIbF TH
A0, EEONERI LREFEALAE LOROSVEKI LOABEEEFARICRIEI ¥ 5 ¢ Litho
7o THbHE, ME LIRS LEHEAORBEABEVEHTHIIK LTS, FEFCET 3K LIZL
BEIPEREIC I > TE LEOHBMNEL2DT, ChOABMUIXNEE LTER X LIKOERERS
7cDTHBo LIchioT, ELKDREES, Fig. LICRLIL 1T 10°C PIFIET #1202 NG
Lt%@f,wh@%%ﬁﬁ%&éh%ﬁﬁmfuLQ;5ﬁ%ﬁﬁﬁifuMEpmmoto?Ub
B, SLOURTCRBEDHEES NI EDRETIIIROOT, BRI LKOHRLE VTS, KR
HICBD 5 bDRBERHCERESSH 2 LERALTIIL ST,

IV SULAEEREHORRLE

7 VBOS LRB—CEETH o 11210, BN S UREMNEAREBES 20, EHRABEAL
LTEERBODEDS XIRRZELES SN T, LirL, FE™ (1953) o< VEDI LAD

’
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BRAEPHICINT, SLABHOREEFIEEDL S LRV o TR S 243, EBOKL LT, B
ROBABOEELEONAI LA THIE, EAMICHNTEEME 5 L0 BRI S50
£5ThH 3o

EEOH, 19594FICB SN P. strobus E5RBPAAESE~Y TREOX LAEIDVWTRER
ZHNTAERIIFIRD Table 101CR LcE BT, P. strobus |3 5 EATHEH0.4~0.7m 13 DT &
BBENTO 200 LALENY, oMEIIREI1.0~1.8m BOTHREMSBEOEZVOAIL,

712, TS ORERMEN UTEEBICHNTE SRS DTHEMEIHENS C EILDVTIR
RIZOT, I5TH-Y LI/ oy DS UKBAERERE & BICERL, & LABHOLT Lokitico
CTRHEMATO B0 £12, Ttk 4FHORER TS 545, ZOBBICOVNTHN B,

1) #HEFE

COILAHEIR, BAEFEZ~YORR<Y, MLy, KE<VO3RET, WIhd 1958445
FEOUD2EAFZEHOYFEATHE, 19594 10 A 20 BICEMDHRLICE Lo, BED 10 Jicg
LNTcbDTH %0

DS LABEORIBRIIZ Table 180 50T, KilivViZ3HREVBROMBEDo o, fioEE~
VERI<VRBBRL D Thole i, MBIKCHWEELRIT, BEMHERA—-REEFDO D%,
FLARDEEIFEBELTEBN/2HDTH 3,

ChOOEARIR, 1960410 f 23 8, YXBEADEA Y5 7 SREHIC, EBEMOZE, 3
2me AL mICEMUTco BMADHBAKIEE - VI 0K, EE~ Y EMIT < VIZR0KT,
RRAXOEERFNZHAME L, 1HIC0EXKTD, FE-VOBBCLICS LAB EREBOFIEREIC
BESHTEMELIce ZOBROFANE LTR, BREDQRBPIIFERNCTRDOIE Pl Ch oDORERE
3, §F1~3 A, BELl 10ecm MOBOERIC DO TITE 57,

Table 18. RERF & LAH D FBRE

Rooting state of saplings from cuttings for the experiment.

) by LA 7 B X (®B F o OB K E#H R E (em)
Number Number of roots Length of roots

Local races of cuttings Rooted cuttings per rooted cuttings | per rooted cuttings

X B < v
Modd 80 56 3.4 13.8

B E <= v

Tsushima 80 30 2.1 8.3
By
B Matsue 120 25 3.1 10.2

2) HWRLEE

EH% 4ERORERE B Uk Fig. 210RTEEBDT, HEREKOVWTHZE, KE<vY
TREAAPSILABODODOREMNE I, Tk, ML=V TH3EFAL LRI LABEDOSDOORK
ENELBoTVE, 20K, MOBE<- YRR ELEABOSOOREICEXITE, 11k, EHER
BCONTE, K=Y LML=y CRELABHO DD L REMNSOD, BE~ VIIHE L BERICELERD
bOICH KT,

cOEHIC, EHEIEMOREECEOTE, KBV EML Y TRELAKHORENE 3 L34



*VEDI UKDRREES & 2 DEE (KL« 25) —121 —

20r
16 478 4thyear
3%8H 3rd year
125
2458 2nd year
458 4thyear 158 st year
N Suph’n}s
08 iy
Modo Tsushimo  Matsue
3%8 3d .
year Fig. 2—2 HAAEEZ~YDS LASE
041 KAWHORRELER (#E 10 cm BR)
248 2nd yeor S=%AH C=&Lk#
I8 Ist year The growth of saplings from cutting and
&5 SaPl‘"ﬂS seedling of P. densiflora or
REIY FBEVY  WiIyY P. thunbergii (Diameter at 10cm height).
Modo  Tsushima Matsue S=Seedlings. C=Saplings from cutting.
Fig. 2—1 BAEGZ<YDS UKEE
- G ) 1, VN Phot.
EABORE LR () oY, B UALRIFISAEFEZRLTVS (Phot
S=%4# C=XLKH# 12) 13&T, SBORECHTEZ 0N
The growth of saplings from cutting and Bo 1272, BE<TVTES UKEORENS L < 15
seedling plants of P. densiflora or
P. thunbergii (Height). WS, COBADE LABEIIBCBRBABTH

S=Seedlings. C=Saplings from cutting. Sl C LB BINTOBEIICELZ bR,

BT, COBRBERPOVAET L, HADBREHRECERMEORD, X LABOREDR
@dﬁ*@ﬁ%miﬁéﬂ%%@tﬁiénéeTmbﬁ,%Eﬁm%eﬁmﬁﬁwﬁé%ﬁakéb*
HTHNE, REBCHNTEEBBNS LB CEEBOBOEVZEL, LA, ChORID O
BUERLTOS LABDAROBREICHETE 2 b0hd 3,

vV © 7 U

v VBOI LADRRIEND, BICHBIC L2720 TE<, BEPEAOBKIC - TELVERDH
DTEMEIE SN, ZLT, ThOREHRS LKP LV E VIBEOIHEDOEHhHIC ST bEvoh
7o

F70, SUABBEORMEDRLE 5 LIEODVTREAMALY, < VBRABICRIBEAIBERTH -
T L bRICRRREESHECRETR, BAOEREMCE I RBHETORELH 2P T
50T, CNOMEEBIILVRD, MERSRBEEOH LRIMZBTEEh o7,

C DOFR AIDIET % [ % 73T 2 e ORMAMFBRE LT, SLAD S DEZ LIk oTHi
FTHEORERAREHRT 5L & bIC, —BERBUEOT S ZHFRETET, chdk S LEICHNTO
LB, TULARBEEDABENISEDFTHELBD otce 20T, & SITHBBHED I R v & VLEE %
BT 2L, TOEIQRE LIS LTI LT VYR T, —Bré RBEMSHLESNDTOEE D
T, MEGHRICEMSNEEPBbbote ZLT, D EbRBEMNT S 2 RIEDKE = VP P.
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echinata Tl3, S LAEBEOERMALOPHTEXZZLORBBRELEICENTE I,
28, FICREEDORFBEHELREDOI LATIR, 4% I SICHERRBIBHOER D FEEEET
BEEDHIT, RBENETHCREITCENTEIRERKFIC OV THHELED 2 LEND 5,

VI # =

< VRDE bxm%iﬂﬁliﬁfiﬁ‘ﬁé , SLAERLOWERERE b2 EEANELT, < VED
HESLCRERSICLIRBENOZREATT 5L & bIC, AENLRIBEIEEDOHEC OO TR
HU, 2%, SUAEOEBRRICOVT R e ENOEEHT ELRDELVTH 5o

1. BESIUVREBICKIRBEHDER

D SAEE<Y THEORAL S BRI L BARERL <Y 10 REOK S LEIK DT, H k5 M4
DI DEES URBRETIS - iR, SBOMSIIBICHTRIC X 220 T {, BEYEAOMEGKICK
DELVZROD S C LMFRES i (Table 1~7),

2) TNORBMKEBAKCHT ARE LILLoTHNSDTH 208, BRAKEFERAT S ELE
2T, 2RCEBROM EHSFD SNico BH, COMNEIBHIKTREREI Do BBEIZEE Lo
i, AL -Tid, BHEORBRTRACRBETIC, BREOHRRTHNDTHRBLALLOOED
SNBIE, BHE UROHRICENTHHEPRBIC Lo TERMBH -7 (Table 4, 7)o

2. RBEEHOBES

1) =YVEOSUARTR, SUHEKORBEDERD S C EHBTHEL L, COERIIIHEL L
T, BENBRECL- TRBENERRT S0 L, BABICHAOERNAMICL ST, FAOE
B E BB SRBHOETAEBEBINHT 5L TH b, CCTREFLERLBOTRNZT
1857

2) AHEE<Y 6 MBORAL SEEF L BEREFE Y I BEOES LIICOWT, 4 ¥ F—ER
1%BBEEND 2V IBC LD HNVE VRBEOMBICOVTHRER LR, SLKORBREH EITE
EHIC, HUREOBEMICKH L TELOMRDOD 2 LBBH LN 1L, BIBREFD 53R
FBORBICL-TERNBH D, BBENBEODTEFCRHATIBESL D SNBVR, BHoh
THIEEICNES oI (Table 8, 9), )

3) SEE<Y SKELALEEL~Y TEBECOVT, bEOHEALE LRSI LARIORELLD
DDFMBAZHNIHER, BEOVDLYIBE2RILAE, bLOPROS LML bRRDIC &
B oNico 7L, ZTOPROKRE SIMBPREORRIIC Lo TERMD - /o (Table 12~14),

4) AEE<Y 4BECOVT, bEDBEAREOEARP OBBLADODORIBAEZH /MR, O
KiC X BRIBHOR LRI S BEERD SNico 702U, F2RELADHEICEBBIIL N DLEE
Z btz (Table 15),

5) BAEBEL<YOEE<YEEE<YIROVT, LERKE RO S LEOREN £~ IER,
LD LA CRIRLIEODI, BEFEOS L ve VIEBARAT 5 LICLo T H R &
40~60% %27 L, RBHOMEIN TN B EHBEHA SN/ (Table 16, 17),

6) LIEORBRENWEED S L, 2 2L EOHRAREAITIE) CLILlo T—BRESDRDBREINS
CEBAB LN, THbE, El<-YDILATIE, bEDTELADEARD S LEIDORKIRE 24% D5
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B> B2REULATSH, hve B URTIUIFBEIOZ LT D TH 20, sve LB RIRR
84g it EEI N5 L, ZREREDOD ZRBERME SN/ (Table 13),

D LT, BLZRILKETITHBHBATH, PEFREF TR L LBV E VEORAT S
EWS &SI, RIBHDERD NHE & BT ENE L ZABMCHATRETH 5,

3. EUAHEREHOBELE

D AEE<Y SHELEAEFE Y TR&EICOVT, SEES UABORREEF IR, —
I ZDEFTORB RN &53a Shic (Table 10),

2) AAERZ<YOEE~<Y, BI<Y, BE<VIKONT, IUAHEELHORERZEHE 4
DEETHANIKEER, HABEFR Tho LEE~Y CTRELHOBRREICB LIV, KE~< Y 3R
5, RIL=YR3FERANS, EILABODOOREEN T X ->TED, SHORRICHFTEZZ20D
5% (Fig. 2 ),
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Rooting Ability of Pine Cuttings and Its Promotion.

Namio OovamA and Akikazu TovosHIMA
(Résumé)

In order to find out the rooting nature of pine cuttings and possibilities of practical appli-
cation, this paper concerns a study on the rooting variation of various pine species and races,
with a stimulation of the rooting. Growth of trees originated from these cuttings is also described.

1. Rooting variation of various species and races

1) Experiment on the cuttings of five parent trees of seven exotic pine species and ten P.
densiflora & P. thunbergii local races, were yearly repeated for five years. It shows that the
rooting depends not only on species but on races or parent trees (Table 1~7).

2) These experiments were done on autumn cuttings at a usual normal bed and an electric
heating bed. The rooting rate is raised on the whole when an electric bed is used. This effect
is particularly remarkable on the races which showed better rooting at a usual bed. Besides.
cuttings of some parent trees which never root at a usual bed, were sometimes successful in
rooting at the electric heating bed. Species or races are also the causes of difference on the
effect of an electric heating bed (Table 4, 7).

2. Promotion of rooting

1) As for pine cuttings, it is important to raise rooting strengh of cuttings themselves.
The essential measures are as follows : The first is improving rooting strength by breeding
operation ; the second is avoiding or stopping its decline, which is caused by increase of age of
the parent trees by physiological control of them. Here, the stress is laid on the latter.

2) The examination of the effect of hormone treatment with talc powder which includes
one per cent indolebutyric acid shows that it raises the rate of rooting, and then it has a re-
markable effect on the increase of the number of roots. In the examination, cuttings of five
parent trees of six exotic pines and nine P. densiflora & P. thunbergii local races were used as
materials. This effect also depends on species and races. The cuttings of poor rooting strength
have little or no effect (Table 8~9).

3) The comparison of rooting strength of the cuttings from original trees and those from
first cutting trees shows that the latter is superior to the former in rooting. In the examination,
five exotic pine species and seven P. densiflora & P. thunbergii local races were used as mate-
rials. But, the effect varies with species or races (Table 12~14).

4) The examination of rooting strength of cutting from original trees and grafted trees
conducted on four exotic pine species shows the effect of raising rooting strength by grafted
trees is recognized to some extent, but not more than that of the second cutting (Table 15).

5) The examination of rooting strength of cuttings of ordinal shoots and adventitious
shoots was tried on two famous Japanese pine races ; Kirishima (P. densiflora) and Modo (P.

thunbergii). In the examination hormone treatment gives the cuttings of adventitious shoots forty
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to sixty per cent at the rate of rooting. These facts verify the rise of rooting strength (Table
16~17).

6) It is proved that more than two among the above methods have much more effect when
they are treated at the same time. When the Modé cuttings of seven-year-old parent trees mark
twenty-four per cent at the rate of rooting, the second cuttings mark eighty-four per cent at the
rate of rooting as hormone treatment is used, otherwise it stops at seventy-six per cent. These
results seem satisfactory from the viewpoint of practical application (Table 13).

7) Therefore, when we adopt the second cutting, both rejuvenating treatment of rooting
strength such as the use of adventitious shoots and stimulation such as a hormone tseatment
should be used at the same time.

3. Comparison of growth between the saplings from cutting and seedling

1) The examination of five-year-old saplings gave a satisfactory growth, whn five exotic
pine species and seven famous Japanese pine races were used as materials (Table 10).

2) The examination of four-year growth after planting shows that the saplings from
cutting of both Modé race (P. thunbergii) and Matsue race (P. densiflora) showed better
growth than those from seedling from the first year and the third year, respectively. Four years
examination of Tsushima race (P. densiflora) showed the contrary results, possibly because of
poor saplings from cutting. Therefore, the growth of those saplings from cutting is generally
promising (Fig. 2).
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Cuttings state of pine. Electric heating bed for the experiments.
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Parent trees of Pinus spp. for the

experiments shown in Table 1~4
(June 1960).
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Rooting type of Pinus cuttings (cf. the first experiment shown in Table 1~7).
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Rooting type of Pinus spp. cuttings at electrical heated bed
(cf. the fourth experiment shwn in Table 1~7).

A. P. strobus No. 2 B. P. echina;fa No. \2
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The growth of first-cutting trees (Oct. 1962, 4 years old).
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original parent

tree.

B. 1k LA
PoltotcILHE
The cuttings of

first-cutting

parent tree. '

Phot. 7 P. cchirata No. 1 Db EDHEALIE I IRILAKDI S E w1
B LHORBRE (Table 12 28)

Root'ng type of cuttngs {rom various parent trees of P. echixala No. 1 (cf. Table 12).

A. ke vENEX Non treatment (no ho- B. ke VIBAFEX 1BA treatment.
rmone). i a:bLDPEANSE S/ ELE The cut-
a:bEOBAPSE oL The cut- tings of original parrent tree.
tings of original parent tree. b1k LAR H >eotox LE The

b:HIRSLAB oL ofc& L The

cuttings of first-cutting parent tree.

Phot. 8 K7 VDb LOBALE LIRS LARY S & o 1B LEORRRY (Table 13 1)

Rooting type of cuttings from various parent trees of Modé race in P. thunbergii (cf. Table 13).

cuttings of first-cutting parent tree.
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Rooting type of cuttings from first-cutting tree of P. denmsiflora (IBA treatment, cf. Table 13).

Phot. 10 JH3FE; D RAEIRDT

The growth of adventitious shoots

No. 1 No. 2 No. 3

Phot. 11 K#E <V DHEFER O X LEID FIR Phot. 12 HAEAZ<vDE LK & ELE
R (ke v IBA iz, Table 17 £8) MORE BRI (Fig. 2 88)

Rooting type of cuttings from adventitious The growth of saplings from cutting and
shoots of Modd race in P. thunbergii. seedling of P. densitlora and P. thunbergii

(IBA treatment, cf. Table 17). (cf. Fig. 2).



