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Introduction Trial of Three Abies Species Native to Honshu into Hokkaido

—On the Growth of Their Nursery Stocks—
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BRTLIRE, WRELLC L > THR L b onidic e,
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TEO—RE LTHREEARE T obh TE i,

TOES MBI L2082 bhED, FOHRTLELCEIBOT7HEY b Fvv  (Abies
mariesii MAST.), ~ 5~ (A. veitchii LINDL) RUO'w 5 o m-=E 3 (A. homolepis SIEB. et
Zuce) 13, —ROCBIFERIZGE <, ThEICEEAEATHS b F vy & OREREON S :
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Lol i, Fihe, FE—RCER, EELCHBEIRCAL D0,
AHTIE, chb3BCoWT, FRUBHCCAFLT, HECTHED LREL T8

NG EMBIOEA DKM PO R E T 5,

-1 # H # H
Table 1. Records of

_ S-%5 = i . WA
Species S-No. Locality (Latitude) Altitude
(m)
S -1698 BHE)IL (40°40'N) 950
Mt. Arakawa, Pref. Aomori
S$-1699 EL4iL#EE (35°24'N) 2,450
On wa, Mt. Fuji
S-1700 o ”
S-1701 ” ”
S$-1702 ” 2,300
Abies mariesii S$-1703 ” ”
S-1704 ” 2,350
S-1705 ” ”
S-1706 HEEBREAR L (35°55'N) 2,400
Mt. Tokusa, Chichibu, Pref. Saitama -
S-1707 P EEEAREPUARL (36°30'N) 1.950
Mt. Kumashiro, Tsumagoi, Pref. Gumma L
F#5 (Mean)
S-1713 FLLfEEE (35°24'N) 2,450
Oniwa, Mt. Fuj
S-1714 ” ”
S-1715 EHL=48 1,850
3rd. Post, Mtt Fuji
Abies veitchii S-1716 ” ”
S-1717 AR (35°55’N) 2,400
Mt. Tokusa
S$-1718 REPOERIL (36°30/N) 1.950
Mt. Kumashiro
¥ (Mean)
S-1708 FE=vigALD (35°33'N) 1,350
Mt. Mitsutoge, Pref. Yamanashi
S-1709 ” 1,300
. . S-1710 ” ”
Abies homolepls S-1711 fﬁiﬁf*ﬁﬁﬁ/ﬁ?% (35055/N) 1’200
Akazawa, Chichibu, Pref. Saitama
S-1712 EFEBEREIR (35°55'N) 1,450
Akatazawa, Yabuhara, Pref. Nagano .
S5 (Mean)
; ; ; - JerpEE REFHHEILL (43°12'N)
Abies sachalinensis S -1697 Higashiyama, Furano, Hokkaido 350

N.B. 1) Abies veitchii tress are found in the neighbourhood.
2) A. mariesii trees are found in the neighbourhood.

3) Selected from a small
* Mixed lot of seeds from
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E: 1967 ERRCIUBLR K ERR S, BIRNATESRT XS, FHREKRE, FABRLEIRK
DEBBIC A EKEL, R-1CRTEO7AEY P F=Y 10, 56, v5UrE3 b,

O # L &
the seed lots used
FFEH
5 10%8#_‘\2 é;[li/ﬁ % F R If\Io. of days 2
& eight ermina- |for germi-
Mother trees 1000 grains tion nation Notes
(gr.) (%) | 107%~50%
BB 17.86 39.9 33~43
19.61 38.9 23~28
BBy 5%
B 26.12 36.9 23~33 R
16.45 32.4 28~38
B A/ D.B.H.: 18.11 47.6 33~43
3AES* D.B.H.: 25.32 4.1 23~38
B A D.B.H.: ’ 21.86 43.2 28~43
5A&EAS* D.B.H.: 26.42 60.0 28~38
. 19.57 27.4 28~38 | Rty I~
BEBT* no
) 18.21 37.1 28~38
n
20.95 40.8 27~38
D.B.H.: 8.66 23.0 33~48
a & J%jﬂjc T %21))
. D.B.H.: 6.85 34.7 33~48 || P FTYBD
” D.B.H.: 12.92 14.1 23~43
” D.B.H.: 10.39 15.0 33~38
BEAET* 8.18 27.5 33~43 Bmic7+= Y
FE=Y B0
” 7.17 14.3 38~38
9.03 21.4 32~43
¥ KX D.B.H.: 28.15 15.2 28~38
" D.B.H.: 24.99 6.8 28~38 7~82§§®/J\§
” D.B.H.: 18,22 15.5 28~43 & 2R
" D.B.H.: 22.22 5.0 33~48
HeEET 15.94 0.9 43~93
21.90 8.7 © 32~52
HEBT* 14.13 27.4 23~33

stand of 7~8 trees.

several trees.
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5121 BN EROBET Y AT L, ¥k, HEOLD L F~YoR4AREKOL O 1 &t
oo

EFEZE: MR SEEARLEREMC S W TER L. BTIL, 50 RS E#i Licik
1968 4E 4 § 22 Hiz, 1FfHSTES D F 0.75m? (0.33~1.16m?) 352 RETHE, X
MR & L CHEABEETA 200K 4 RER LTHE L, Zhb% 197045 B LAk 150 432
D2 RETHEL Lice 1of8, 73 vmzs SI712 REERAT, 8 bhi: 13 K880 kS
2 Ute Z0%, EEE 34O 197245 A LCRAER 1z e |

FEALEBFOMNR: KHHOBTCHETIREL o (KD, HEI, 1 RBIULE
ﬂgDS@HMﬁfOEﬁﬁELT*th759?%537%%UFF7V®ﬁ?ﬁJDk%
<,vado%nﬁrFv%&#m¢§v:&u%%oﬂﬁkﬂt6&vo%ﬁ@%mﬂﬁxw
FERRIOBRIZZE LS, &0y T “OBERMEOETINS . BEKL 7=, 130 20
cm SESR2 hITORFER Y RFHBEOS A0 LV IR THECTS HE ZLic BN
foo RERIT, BREEFEAEH L -C Fie, RFFEHEL R USERRBEFABCN LTH
HHEN 10% RO 50% wELCBEHEL, ThZh2EREOFEHIETED L

feds, EEHL - BHERY D © (20cm)* NOFHREFRLT A EY b e 6~TTER, 5 ~19~
584K, wIvmEi2~2lAE, vV EKTHol, MHBRIZEBZA N, 4EEHh
HE T b HERBEARC X - TRFNMBEI NS Z L3 LT, ThiEmEEECIR
0%%%ﬁ&%bél&%f%l5o%§$ﬂ,%ﬁ%%ﬁofbétbﬁ%kmﬁﬁﬁ%fé
2%, MEK - EAEREICERERE RERSRD Dhitle s LATEAKERM 0L Z
PETEROFLCHRTRECEVCIHRERT 5, T, REFRLETOREI LOHOKM
BABL L > TR ATH Y, —EOBEEIRE RV, BFOBMIIIBHEICThIZEDERIZ
feudy, BLCTHARE, I 74+ Y P PR E 02 X 5,

WEHE: WARCHT HEEROWES, THERABEOHOTR Y ) —BREFNES -
TeDT, ChEKEC L, AEAOBEXIELY ) OBERREUTO L 5 CEdi, ik,
WBROBY v 5 e S-1712 OZELH 13 A FH~.

1) fid: 1969 4EHKC 2 PR AR 50 4 X2 R =100 4, 72 4EFKIC 13 5 A4 HACR 25 4 X
2 1 =50 A BE Lo ‘ .

2) MR 1972488kc, EREHRWE LEAROR BT v e 10 kX2 RE=20 K HE
Lo '

3)  BAZEEA: 1969, CTIW4IL, TEIEROPOOFEREI, T2 HECEATRRFER LR
ELT BLBVED BN AVHE SO LAY ZOMEED BIFA & LTREL,
47308 (04) XviBE LcHETRbTEEY b > TxR Lz, 1969 4£1% 50 & X2 R =100 4
#5A10HXxp6F15H%C3 AEZE, TIHIZ20AX2KE=404%5811Hk9» 68
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MRET3RAEZE, £LC MNHFLRATAELSA228HLIP6A24 HFCc2HEZ LR
ThERBIZE Lic, 1969, Tl MG LBBOBMFNLE L THZ L, T2 EiiikME 3 &
DHB A TR L Licted,  Fvy OMENRIERET U8 X b BEuBis L,

4) TRFOTERAT: 1969, ‘T2 DML, BFREMREARD S BT, HOFEOBITL o M
oD ie (b o oD T, FOBEHRLRDI,

5 BEE: 1969 FEoBFREM S, ¥/ E5 5L 2HCBRENDD, BIRL-T
1% SOEPBFERD 5V IILFED S bEAPFRETEY R T, £2C, BHbrFCH
EobBEGBEEELT, TOEFRERDI, Tok, 2F b PV 23pFLhRd0ib A
13T, 5A 19 B3R g2 MEREFRETZET LT 5,

6) ZWAR: 1972 R 25 AX2 RE=50 A& MR ZRAER L-BHEOE &L KD,

7)) RSTER: JREX 1970, °71, 72 4E0 34EM], BEKIC TR E CICHIENE LcEE Ok
Boa Bz, YHEREH 150 A X2 KE=300 Kica3 2 EH0 Ry Kbl

B R & £ B

HARBET 2#EOREORBRELY £-2 TR L,

HAROER: AMESBHOERY SFAEBROWHLRTRC L - THET S L, KEWH
PHyITvrE, ¥YIFN, THED FFYYOIRCLD, £LT W P PRl
WhS, v YerE, YINHEOBIEORIL F=Y T 0 ELRWVERYTL TS, &
5 Lic 3EMICA DR BERDOECIIERS, 7TEH5VX 0 FHCHHTHLEAE LTE LT
WO AoiE L, 2EAEROTHEEOIEMILS FAECESHICKE E > TT, O ki
NHLBEL EOHMICET 2 CRELRIVEDOS DT L& TRE LT 5%, BAOREIUL
EHMTAL 5 FATHEROLEHTEL 7+ EY + FvY 19.2~248cm, + 5 21.6~42.5
cm, v5¥rEi 20.4~36.6cm T, A GHERELYSNOFRIE LY, HioEL
RETFHBRAT ¥ 1,850m g (S-1715) ofimsik® <, B, BAED SO/
Vo T ACEM - RBMEROE L LT, DETHE Ul X 0 EA LoD kT
LRSS bhic, e, TOBDIL, 2FEROEN - RRBHOBEEOFFIN 5 FarA
TOEERHR I, EACETZ2HATH %,

B EBRBERVEFTRFLOMMGR: chixe s BTRRILER SALEHD —OTH
%, BMEEOUMHEMCISVLTL, F F~2 35 ArhacBEzEL, AME= EIE 2k
10~15 BB\ 5 ATA2 56 A LA CHHET %, -0 t FY3RIBEEY TR
T AMEE SFC 0 BREDDI W LIZMRTHEIH, BCBEI Wi Thdo
Ve ZUTHEIR, 1969 Ficik (£-2), b F=YOBWkHFFCECELWEERD T
Ty 7HEY P F2YDSL BANFLLFR LMD OFERD -722%, ZhihEVHED
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m
Furano 350
Aomori 950 |S-1698
Tsumagoi 1950 [S-1707

Yabuhara 1450 (S-1712 .
Chichibu 2400 |S-1706

S-I1717
1200 |S-1711
itsutoge 1350 [S-1708
Mitsuiog 1300 |s-1709
n |S-ITI10
Fuji 2450 [S-1699
~» |8-1700
o 1S-1701
v 1S-I713
v |S-1714
2350 |S-1704
« |S-1T705
2300 |S-I702
«~ |S-1703
1850 [S-I715
# IS-1T716
17 21

May June
M-1. # R & £ % © B ¥ #

Fig. 1. Duration of bud-opening of the families examined

N.B. #ERCHZBEFHOESEBBRYETRT.
Lines: length of the duration; marks: peaks.

@ 7AEY b F=v Abies mariesii
o v~ A. veitchii

A vVFURES3 A. homolepis

A FF=v A. sachalinensis
— 1971

—— 19724 [#E-2, ¥ 1) o0&tk %, Based on the
datum in Table 2, note 1)]

BTSN, wIvrE NELALFOERREAR TV, 20X ) CHRCEREYZT
FHEY b PV OFEIMRFORENEL Lo THD S0 ¥, HRICLBNZHEY ZOTHM
OREOERKEO F ¥ 1L F BEENSS 5o Lid, O RREIC X - T IEF RN
Shics L uERT 5. COBMEORFCREVCEIFHIRS CALOBERCIZLDT, &
KOFEMERLD 54 L0 HCHBESF bh3RT0b0 2 Bbhb, &5 Lt LeEl
CART, HRABOBEHL L TRSE (K-1), 3 Fey ik 3Eatko b
FHOBEE, 197143 31~41 A, 72423 29~41 B &, #0210 BeW L0 HFD S Bic
IE Do i, COREIZTHLTE F=Y Xh{10 BBA T 5, £10 Bl 5 HuH
Wmﬁo<{3ﬁ®§iu%fb%@%futmoL#L,SEa%Kﬁﬂ@%%htﬁiMf
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Rohns 5w, SBHRCHMTHEROTOEME EHZEIR G £BMOWHKEC & %
DENEENAHEHAOE ¥ 7 KRV TREL, OGBSO FHEIhiC L Th
%o FEEDOHHEFTHIE, REOE VLD EMFEOR I LLMEAILY 5 Ur % 1 TR T
BECR LN, 7 3RR Ve —F, 7HEY b Fev ik, Bt BRLHEHBECH
K 2,300~2,450 m \CAFTHRBICEKTH L DIME LA CRBCHEE LEEEL D> T, —
R MEXDBES L OMENEVL SR b, LovL, FHE (950m) L8+ 5 HE
(2,450m) AR MBEOM L o B EL B L, HE HWENAC EiTvzitve WTth
CLTE, TR, Chb3@OKT - BESMOREL - LFEGREGE—HKLCTA2Y b
FeY, ¥, v73Yr 2 QACHENR N E VLD, 2O LIZILBECEA LS D
EIRCAELTRD DR BHATH 52,

SOLIE, REDDCERENCECTTOMS 5\ L OB OEME EFEOESBGAT
mam5:&u,@B<Em%ﬁm%ﬁ%ﬁﬁ%@%%ﬁf%oxoﬁﬁ@LtﬁETbé50
I kD IKE S EIE LTV B EBbRB N Py RT7 42 Y b Fvy 2GS
CBBRHFCA2 DR TUWHRECOWTUL, ARHBCRELER T 3,

WRIGHT? 1= X HuE, IEBCIX b Fvv L3SF UBIICBZEL, Lavd b FeY it ik 3
DRSS 5 LBBEI N T B30 A2 1 (Abies balsamea MILL.), # %5\ 3% 7= o~
V7% (A. sibirica LEDEB.) 23X Y EOMRX CHRIES N D L BERBELHED L5, o
T GBI HLOBDOFEOMIEME M < T, FORBEHIOTIEY % Hifk ERRiC 20 Tt
TEORERDD EEZ B, ,

TAEY PPV, W LBNIEBY, BREUAORADFEEIC X - TEDR T h -
TR ED EE PRI 35\ T 7eh BT BB IR T 5, 1972 10, BREE D 7 { AR
AECHN Y Py REFRCHELTH AR i20b 5T, 742 F F=Y0OFPY 35% off
DEFVPRFETOEEF TR > T D, TLTC, FIECOL S LAWBEI R Do, HKEDR
DD TTHAAT BEL ZARAE 5, Zhidfioe s ek BEohiWBHETh
%o

7AEY b N~y OB, PR HT TORRBOMEEDOEE WA F F= v L DB oD,
ZDOFEDOERPBEC B0 TH D EOHELTHETH 525 ik, FOERICOLTORE
MAHETH 5,

SRER: PPV OMARNZRERY T A LRI SMOREEETH DY, SEBEH L
TIBOPTREYINETAEY P Py inhh &L, BRERARERYRLEELRO VS
N (S-1715, T S-1714 & S-1716) iifE4 DEARCET 2 +RFEORROFOMELE L
Vo LML, I YR EIRBHEEBEAEZRERY Lt 2V 2 %,

H%&:%m7*%urovu,iﬁ@m<o#@%ﬁ@£ﬁmkﬂLf,yf&,759
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Photo, a—d. Comparison of opening of buds

a: PF=vw Abies sachalinensis S-1697
b: 7A=Y + F=v A. mariesii S-1703
(LS R A. veitchii S5-1716
d: w5vex: A. homolepis S-1708

(Photographed on 23rd May, 1973)
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BE S X OMIERSARE S, BAIARICED /4 %Ki > T be &5 LIHEAITERC I
mf%ﬁbh,7%%9bFvvumﬁ&&ﬂﬁﬁn%4wzﬁﬁ%%ﬁbfva%
FMEEIFOIBEICK T 2ECE: LERTECI IR, = I BEESEMOMIFINL,
BBEOBED 5\ L EE—Ms SOMENOE & BIE LT, FOMEHEA RET S EE M
BO—DTHD 2D ZD&, AMEE IEHDOL O LILiEES - BERCEMB T ORI
THBETEL > LrL, ThHDS S, RLE - THCHMT %€ 3 (Abies firma SIEB.
et ZUcCC.) i¥, ZhFTTEL2RTLONMEOI - B0 Ew (RERIMN, #Eiks 600 m,
AL B 1,000 m, ROBRALAALL 900m) 2 HEA Lizic b 2hvb 5%, SHEASBLET
IR EACDEPEENBE LT, IR TOEFTRETAIREE A bR, WAL EBEBICEN
BROCE - CTEHZE CIif s S ih, i, EERMFELTELVLLDIC, TOERK
BFEHIL B D ST —7, &bdbic LEBHROEY D574 ) P FeY %
e, BIROBYERIBEBTHY, TLFOFELLLCBELABREE LAV \BETIEOR
LR LB E, BIGHILE. o, REORBEBH TLE ML HELEL TV %,
25 LT BV T, ZOWMECRIINTHFTHLINEY S Ore s OAMNEF
T, ZOMEHAKE L E 5 '
LLEBD e MRS & THRI L TE 222Y, S bicfhidmziud, BERERYTT Y70
HRBHEOEV EHROLDOTHY, —Hv7oee i RBHED &1 00 HEWEETH
DEVRD, Tihhbb, —BRICEMPHOZHLOFED S OFBROERBEME L L < HIE
THDTIRI W EEZ bhd, Itk, ThETLShich okl & THHA, BEBHRKERL D
Bohicy 7 ORERT, EOMERET A €Y b PVt X ekt tEs
TR EGRE L GEND, BICHRLED S DI Z OE[IEET, SEBBS 5\ IE IO
TZDEDO—BOBWHNLEEN 5,
EEMBOAFICHEET S - LSRR ERRS, BEHARTESETLS, FREKER
ORFERFHRLEEROBREL L, BE, WEROCEREEO—H40E X hic 4B AMAA
BERABRGROFIE=T, NMEEE, FRELOFRCBRIHOBELET 5,

50 B X B

1) FE K BAx: - bveBEOFH Lo JLMEOHAERE 4-1: 18~22, 1961,

2) AWEX - KA RBESF - BARE: A€ I BOMFEMEE. BAdts 18: 128~132, 1969,

3) . o DUS, S IRI0N FevosERE. HMICkE 18:
133~137, 1969,

4) WA FHIERME. 449~465, EERE, Fi, 1958

5) Saxkal, A. and S. OrkapA: Freezing resistance of conifers. Silv. Genet. 20: 91~97, 1971.

6) EIRERE - BARRE - BERE: ERAPIEREREERRREIC 31T 5 ARBTE O WL TR,
WEAYE “EEK (ERF).
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7) WRIGHT, J. W.: Genetics of forest tree improvement. 240~241, FAO, Rome, 1962.
8) WNRESHE: b F=v - =V~ YEOBRIME HAROETHE 48: 3~5, 1968,
(1973 4.6 5 298 )

Summary

Seed lots of the following three species of Abies native to Honshu were raised for
a new trial of introduction at the nursery of the Tokyo University Forest in Hok-
kaido, Yamabe, Furano: A. homolepis (H), A. mariesii (M) and A. veitchii (V) (Table
1). A few provenances or mother trees were chosen for each species, referring to
the results of preliminary trials®~%. Observations and measurements were made on
the growth (height and diameter), the period of opening of buds, the formation of
lammas shoots, the extent of injury by late frosts, and the mortality, in their nursery
stage (Table 2). The main parts of the results obtained may be summarized as follows:

Growth: The height of seedlings at the age of 5 years was in the order of S>
H>V>M, while the diameter, SSH=V>M (S: A. sachalinensis). The order of fami-
lies in each species varied largely from the age of 2 years to that of 5 years, with
exception of A. wveifchii, in which it did not change and furthermore the range of
variations among families was the largest.

Duration of opening of buds and damage by late frosts: A. sackhalinensis seedlings
are often injured by late frosts after the opening of their buds in spring. On the other
hand, as known from the preliminary trials, the above-named Abies species from
Honshu flushed about 10~15 days later than this and looked hardier. It was the
reason why these species were put to simultaneous raising at one place in this new
trial. The results of investigation on the opening of buds are arranged in a figure
{Fig.1). Examination of this figure makes clear that the species, and provenances within
each species, too, found in the higher altitudes in the natural distribution area open
the buds on their young seedlings earlier than those in the lower, in the order of
M—V—H. Thus, among the three, A. mariesii seems to be a little less hardy, as
well illustrated by the actual figure of damage by late frost. The other two species
are enough hardy to this district. A. mariesii is also remarked by its extraordinarily
high rates of seedlings whose terminal buds did not open, possibly injured by early
frosts before the snow-fall®.

Mortality: The average mortality was the largest in A. mariesii in proportion to
the extent of damage and weakness mentioned above. It lost about a quarter of
seedlings at the nursery in 5 years. ‘

It is understood from these facts that the period of opening of buds is highly
related with the extent of late frost injury and largely influences the adaptability
of Abies species of Honshu to Hokkaido. Namely, among them, A. veitchii and A.
homolepis are enough hardy at least to the coldness in the central part of Hokkaido
and expected to grow as well as A. sachalinensis. On the other hand, A. mariesii
has no ability to adapt enough by reason of its lower hardiness to late forsts, and
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probably much more, to the coldness in late autumn or early winter in this district,
in spite of its natural distribution in northern or subalpine zones. In this connection,
A. firma, another species distributed in warmer regions, i.e., temperate zones of
Japan, does not survive through the coldness in Hokkaido at all.



