EEI UJ 5'5 475 'fm j[\
Effects of inbreeding on formation of seeds and growth of
seedlings in Abies sachalinensis

Suekichi HATAKEYAMA,* Shinsuke ISHIKURA*
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Table 1. Number of seeds to a family obtained ik self—. cross—, and wind—
Rk EES2V) fthZ = ¥y BP0
\\\\ﬁﬂfffifi

Ja—
Clone Self(S) Cross(C) Wind (W)
Okp—1 467 3061 1000
Asa—6 2080 8787 1000
Ik —16 704 1547 1000
Ik —22 2180 3615 1000
Aks—112 920 4883 1000
Aks—113 694 1847 1000
Aks—125 910 3201 1000

BOMEZMFE R TH D, BEHICSWVWLTIE, BFEXH, thEZhEbENENHELROFR E Lk
B -T2, ARASHMEFIATREE TN ONT 77 a—rnbIL, FRINCERK L,

FEA1E 1976 ERKICEE L, Bikitg, B HIIREE L7z, £E2000%, 425 60 H MIKIEITE
PR U 7-%%, 1977 FHRICEF OFETHMICE XD, AL -I3RAE LT, 2 ohiiz2af 1
Z, AR II4 7 m—2 1000 KT D& BIERICH L EE 507, 1979 45 AIC 2 A %
KL, 203, EFEETE ORI, BEEAROTITXTRE L, 2720, SAENRSWFE R
ITRED 1/2~1/3 Z B2 ICHE U TR Lo, IS, 4FAEDOKE C2EMEE V-, ZRbH1ZY
DR IE 200~300 A & L7723, AHFEARBRDRVAZZMFERIZONTIE, 71y hOBEIZE T
I — b TR L, 3T 2 OREAR RO F R & R E S JEL O Sk — 8178 D X
Iz L=,

WL (S—T) DIEICREBERTHRR LIz, 72720, SITEE 0K, TIEEKE L, ThEh
DOFBEHTLD Lz, 72 21, EEOTKIC 24, KERIC 2ERBEWZ4E401T (2—2) &
bobbansd,
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F XTI, FFRMAN D 1B X IR A 2, TR B 72 i RO SE S A BlESiesk L T,
FEXOITRIICT-WT BRFEBOENEERIERL L, S—kr N Thbb L, BERKIZT-WT 5%
ELEDOIKE TITHSE LT AR BOEIGITAERE L, S~k FTHOLDLLZ, (2—1) H (2 —
2) HIZOWTHLZENENSEE 25 %, MEEED LDz, T LT, BFERTTZNTHHIENDL (2
—2) BETO4ERMOMEEBIIRREMERL L, N~k FThbb LT,

HEE 2 FAEB I OAFEEFEIZONTES T A— MVEALTRIE L, 4F4AEOFHOMEAE
FE (M OZ2o0Z) Y EMEREL, B FA—FMVEANTHELEZ, (2—1) BXD (2—2)
BIZOWTHBIE LI REMICERE 2EAR, T72bh, TAFECMEZENRRMEIIMEL, ERRAEENE
DIRVVEABOREEIZ T NT 2HEITRFEELEL, S—kr FThbb LT,

AR DBMFEZ I ZH R OREMILTT XTI m— AT = L, thFEZC L DEEREER]
ELTRT LT, Lo T, ZOFERICET 2RI ERZN (W), thESZH (C) BLXUHEZE
=k (S) O3FMETH D, BFEZTMFEROIFEME b &12, MORKELF ROFEN L O H3 % b
T 5720, CISBLOW/SHOEKEZ LBV, ZOHEEIIHERR &2 02X HFZIHBE O
Thd, hEZkHE BRZMFEROILEMEOHEIZIE C/W LD faE & b Ui,
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1. FEOFRERE

7 a—2R, RERERBNCHFORFERE LD Lz (F—2), HEZHEFEROFEFRIT 2.1% 05
22.8%, FZNE 4. 7% 5 25.0% & WT IS FZRMEENRKE VY, BRZMAZFROIEFED 7.4%0
5 29.6% & T HFRMEBE N R EZ VN, RSO VEEIL B FZ52Hmn 11.2%, MEZHH 20.2%,
ERSZIINN 16.7% T 0, MFZHFE T ORFERN K bE L, BFZHR BV,

2 & BE T OREROELHETH LT 720, KFRITONTHEH L= C/S i 1.10
1B 570 LWTILE 1.0 BLEDEAE L L, =i ORFRIIFIN e BEZH LV #E-> TS,
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- OFEIFLEPAFZHETOK 2.4 BEV, BRZHTE T OME IO BX & AT Lo AB % LT
(B, WA, 1975) 7D, ZOfED, BRSHTE & AFEZHFE T ORFROELRF LTS LT
ZIRVD, BEZHE T ORERIIARZHE LG L, RERNEWZ D,
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DRFRIZARZHFEROFET L VK LAESE,
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MFRIZ IS BN, AR IEILEERZ S0 ZANRMETH S GFB, 1978) 2> BFRIERET) D
2 272595, BFEZMEFOFRFRIIMETHOARZTHETF D250 1T ERY, 372b5, A
FZ T T DR FREINIMZF TR0 A RZ R 7 1 0 % L <{K\), ANDERSON et al (1974) (2 XiuE, H
FEMRIIMIEIR L 0 HAEIEINE LR EW S, £, Al (1975), BL (1977) 134
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Germinated seeds (percent) to a family from self —, cross —, and wind—
fable 2. pollination families and their C/S, W/S, and C/W ratios

Jna—y EETE) iz =k SR )

Clone self(%) Cross(%) Wind(%) C/'S W,/'S C/W
Okp—1 8.1 21.3 7.4 2.63 0.91 2.88
Asa—6 22.8 25.0 29.6 1.10 1.30 0.84
Ik—16 11.9 21.9 15.3 1.84 1.29 1.43
Tk—22 15.0 24.5 10.5 1.63 0.70 2.33
Aks—112 4.0 22.8 24.7 5.70 6.18 0.92
Aks—113 2.1 4.7 10.4 2.24 4.95 0.45
Aks—125 14.8 214 19.0 1.45 1.28 1.13
Mean 11.2 20.2 16.7 2.37 2.37 1.43

S ; HF% ¥ Control Self—pollination
C ; %% ¥y Control cross—pollination

W ; B85 ¥ Wind—pollination
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FEOTUFEOHADIIERIT Y v — R, REREABNCR — 31T L LTz, BEZMEF RO
KL 14.9%0°5 66.7% L LB L, ZOVHHEIL 36.9% Th D, MFEZHEFERDOIERIT 11.5% 05
33.3% X TEB L, ZTOVEHHEIL 21.9% TH D, HRZIHBEFRORILERIT 18.6%5 34.2% L EH) L,
ZOWFHIEIX 25.7% Th D, ZDX I, FEDTHEOMIERIIAZEREN L b FRHEBN K E W,
LA L, HFERORZERER OB A FZMFERB Kb E <, MEZHERP R B,

FZhy & BFEZ A ZRORMEREDOEE I TH Hb L C/S HiX 0.29 705 0.96 O#iFH T,
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Table 3. First—year mortality (percent) of seedlings from self—, cross—,

and wind —pollination families and their C/S, W/S, and C/W ratios

Ja—y EET30) (ET2 ) EP/ N2
Clone Self(%) Cross(%) Wind(%) C/S WS C/W
Okp—1 66.7 19.4 28.6 0.29 0.43 0.68
Asa—6 14.9 11.5 18.6 0.77 1.25 0.62
Ik—16 50.0 21.9 20.3 0.44 0.41 1.08
Tk—22 39.3 28.1 33.3 0.72 0.85 0.84
Aks—112 22.5 16.5 34.2 0.73 1.52 0.48
Aks—113 41.1 33.3 25.2 0.81 0.61 1.32
Aks—125 23.7 22.8 20.0 0.96 0.84 1.14
Mean 36.9 21.9 25.7 0.67 0.84 0.88
*—4 B IO AR MFE R ORRBEREE L 2D C/S, WIS BIOC/W
Table 4. Cumulative mortality of 1 st —year seedlings to end of 4 th —year (percent) from self
—, cross—, and wind—pollination families and their C,/S, WS, and C/W ratios
Ja—y EET3) fth =Ky EP/ N2
Clone Self(%) Cross(%) Wind(%) C/S WS C/W
Okp—1 88.0 27.3 33.6 0.31 0.38 0.81
Asa—6 32.6 22.8 26.1 0.70 0.80 0.87
Ik—16 56.8 33.0 20.3 0.58 0.36 1.63
Tk—22 51.4 28.8 39.8 0.56 0.77 0.72
Aks—112 43.0 21.3 35.8 0.50 0.83 0.59
Aks—113 41.1 37.3 35.0 0.91 0.85 1.00
Aks—125 25.4 26.0 25.0 1.02 0.99 1.00

Mean 48.3 28.1 30.8 0.65 0.71 0.96
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Fig.1. Schematic representation of average increase of mortality of 1 st—year seelings to

end of 4th—year in the individuals of self—, cross—, and wind —pollination families
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Z® Okp— 1 LVIENE DML L, MFEEOLREERAMZAZR /NS, Lo, RERAR]OREFER T
Okp— 1 AU L5 ZMENL T, BFEZMFROMEIEN R G EL, MFEZNF R ORI e b ARV MEH)
ZLOLTWD, T7hebb, MMICEITHHMADFEL ORERLZDOREEEA L &, £HE L TORE
SFERITMZF S0 B RZ I FRITHAE L WHRER @, BFERIEED C/ S ik B FmF ROk
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FHEMETTHDEEZLND, L, ZOOMEITEMENOBEEIERINEREE FOMETH L)
D, EEOMHICEBITAHERRIIEILIZESRDTEAI L, REEAHOEREREIRDEEZLND
(75, 1978; ERIKSON - LINDGREN, 1975),
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ORI SN AROIBRER TS, TS L H— 0SB FITERT 2 L e T, B
AN B FZZFRIIMFEZFR &) AR OBERENZAS 5, F72, BAZHZRICIETL
D ESRBFIER &S LT BE THMR RN S END00 0, MFEZMFR XL SR EFEEROHE ) R
WEEZBND, Lanl, BEZHFROTS, EJRREFEEENHR LN ORH 721, Mz
WMZFDOEEERO BTN ARZTHERO 36 EbENFERLH L7 L, B OB L —B L
FHNRHOND, LEEB->T, ZHIESLT LHHE-OHERIGFOREICT I > THEHAEND

#—5 HZEZH, MEZHE LOCERZTHFEROTBERFELRLEZDC/IS, WISEBIOC/WiL
Table 5. Percentage of morphological aberrent seedlings from self—, cross—, and wind—

pollination families and their C/S, W/S, and C/W ratios

Jna—y EETE) iz =k EESEa )
Clone Self(%) Cross(%) Wind(%) C/'S W,/'S C/W
Okp—1 20.0 5.6 6.4 0.28 0.32 0.87
Asa—6 13.9 7.8 11.8 0.56 0.85 0.66
Ik—16 34.6 8.0 2.2 0.23 0.06 3.64
Ik—22 37.7 9.5 7.3 0.25 0.19 1.30
Aks—112 0.0 4.9 2.0 — — 2.45
Aks—113 0.0 7.1 1.1 — — 6.45
Aks—125 5.6 5.8 3.9 1.04 0.70 1.49
Mean 16.0 7.0 5.0 0.47 0.42 2.41
*—6 HESH, hEZHhI LOERSZMHEROE R
Table 6. Correlation coefficients between characters of self—, cross—, and
wind —polliantion families

R HZ 8 iz =k H Rk

Pollination type Self (S) Cross (C) Wind (W)
1 M (D) (TH)| (M) (D) (TH) M) (D) (TH)
Character
FEHFR —0.304 0.422 0.835 | —0.755 0.093 0.302 —0.316 0.334 —0.193

Germinated seeds

(percent)

PRERER

Cumulative mortality 0.477 0.118 0.391 —0.001 —0.018 0.063
of lst-year seedlings
to end of 4 th-year

(percent)

TEREHE F B

Morphological 0.545 0.353 —0.110
aberrent seedling

(percent)

M ; FERLESEH Cmulative mortality of Ist—year seedlings to end of 4th—year
ALz

e
D ; JEREELH 11 3 Morphological aberrent seedlings
TH. ; 44445 Tree height of (2—2) seedlings



BB & WWER, i, RBBEEE BT, MHEPES EAMER SN SR IT U, EARORE
B R TORERE 2 Bk EE I TRg TERVNEB X HND,

DEI, T TICBRARIGRTHOIRIR, MR, MRS RIINX 4FEF SR EOEMRED
FRRIFREL 2 ABEARBINC b & HFK— 612 Ld Lie, FEFEHRIT EORFRERIC I T R L ADfE
Bz Lo L, BEMIERIIAZEZN EMFEZHFRCEB O CIBERE R EOHEEZ LHOLTND,
F7o, REMARITI LROEBEE HROIINAZFEZH L MFZHFERICOWTUIFFRE IEOFHREZ L
HLTWD, BHFEZHEBIOMFEZHFE R Tl 4 EANSITREROBEAEF R L EOMEZ LO LT
W5, ZHUE, AFIZOWTER (1978) NHE L TWARREFE L TH D, L, ZOfmsElds%o
MR E B2,

4. EE&

2R 7 — R, BRI O 2 BT EITR -TICLO L, 72720, Aks— 113 IFHIEE
BEO—HBRE L THDDTEFNDDE W, BFEZWMAZFEROFEIE &L 4.5cm 725 9.1 em, ffZ5%
W Z R OFEI i EIE 6.2cm 7205 9.1em, HIRSIHAF RO ST 5.3cm 725 9.5cm & 4 ARk
&R OFERBEBNRKE VY, BB OEEH @ILE R 7.5cm &b KE L, DVTHIES
323 7.1em, HEZFESHN 5.7cm &b /a0,

FEZHy & BEZMEFROEEAZEE THLOT DRI LIS F RO CIS W d 1.0
FOETHL, BRZH L ARZMEFROAERZEEHHDTW/ISHLTRTLOL ETH-T,

MFZHCARZMFEROHE TN TN O BFZMFERLVRENWILEZLOLTNS(FE—T7),—H,
328 & BRI EFROERZECOWTHEI LI C/WIHIT 0.77 75 1.23 L AH L7223, E2HmE
RITITHRZFE R LV AERRS D OB, RERRARIOFEMEIIMMEFE S & BFE SO C/S i
1.29, BARZME BFEZMOW/SEIE 1.36 THD, T72bH, MEZH°BRZMFE RO EIXRFEZ
BHZ AR TZEIEI 29%3 LN 36%FREEHE - T\ 5, tF k) & ARZZR D CIW O FHIfEIE 0.97
THRZMFERIDMFEZIHFER LV RSESTODD, EHEICENDHD E VIO LN TR,

x—1 HRZH), MFEZHB LOHRZNFZRO 2FEEELZDC 1S, WISBIUC/W
Table.7. Tree height of (2-0) seedlings from self-, cross-, and wind-
pollination families and their C/S, W/S, and C/W ratios

Ja—y EEE35) fthFz= ¥ H R W

Clone Self(cm) Cross(cm) Wind(cm) C/S WS C/W
Okp—1 5.1 7.2 7.0 1.41 1.37 1.03
Asa—6 9.1 9.1 9.5 1.00 1.04 0.96
Ik—16 5.0 6.2 8.1 1.24 1.62 0.77
Tk—22 5.1 6.5 5.3 1.27 1.04 1.23
Aks—112 4.5 7.2 8.0 1.60 1.78 0.90
Aks—113 — — — — — —
Aks—125 5.5 6.6 7.1 1.20 1.29 0.93

Mean 5.7 7.1 7.5 1.29 1.36 0.97




#-8 HEZH, MEZHELIOEREZMERO AGLERE L ZDC/S, WISBLOC/WE

Tree height of (2—2) seedlings from self—, cross —. and wind—

Table 8.
pollination families and theirC/S, W/S, and C/W ratios

Ja—y EET30) iz =k SR )

Clone Self(cm) Cross(cm) Wind(cm) C/'S W,/'S C/W
Okp—1 13.5 22.2 26.1 1.64 1.93 0.85
Asa—6 15.1 20.2 22.5 1.34 1.49 0.90
Ik—16 13.5 20.1 23.6 1.49 1.74 0.85
Tk—22 13.7 21.1 20.9 1.54 1.53 1.01
Aks—112 12.6 18.8 24.1 1.49 1.91 0.78
Aks—113 10.5 184 22.7 1.75 2.16 0.81
Aks—125 12.7 16.1 20.4 1.27 1.61 0.79
Mean 13.1 19.6 22.9 1.50 1.77 0.86

AR 7 — R, SRR A AR IR — 81T L Lz, BEZHOF R LMWL
10.5cm 725 15.1em £ CTEE LT\ 5, MFEZHOFFEEE &L 16.1cm 726 22.2cm £ TEE L TV
%, HRZHBF ROV 1L 20.4cm 725 26.1em £ TEE L, FRFEHOR/D, HAHEE bithosg
Bk 4 4R L 0 RE W, AZBRUERAG O 1T B 578 13.1em, MIZ52K 7% 19.6ecm, HA
SRR 22.9cm Th D, T7bL, HRZMEROE PR HEILTND,

FEZhy & BFEZMEFR0 AFEATEOERH LT CS i 1.27 5 1.75 EAB L, Lird,
AR EICOWTHEI LA Z RO C/IS LW KRERfETH S, BRZ & AFZMFROERER H
HHOT WISHH 1.49 76 216 EABL, T b b 2FEHEBIIOVWTHEM LML KEVW, LT,
WO & & BICHFZHFER LMD BB O A& RRGEDNIEN HEANHR BND, £z, MFEZH
& HRZMAZRICOWTHEE L7ZC/WEHIE 0.78 205 1.01 EZB L, Tk—22 LSO FEROFEKITT
RTLOUFTTHLHIND, MEZHFERO AFARRTARTHERICLASTH - TS, ZEEEEHRD
FEIEIE C/S FAY 1.50, WIS HiX 1.77 TH H 0D, AFEZHMFERD 4 FA W RIIMESZ 0 H R FE
ADENEI 6T%0 0 56% LA TOEETHDLZ L2 LH LTS (F—8), £, MEZHm L BRZH
Z AR D CIWHLOF-EIEIE 0.86 Th VD FZiZ R 0 4 AN @I H R Z RO 86%I12T E 20,

4 A OGEMBER . 7 o— 0, AZEERRI O 4 A O MEMERIIE —9IC LD L, HE
ZOKZ R TEIT 3.0cm A5 6.4cm, FEZKNE 7.0cm 2> 5 11.2cm, HAZ KT 10.0cm 75 14.0cm
EEBLTND, Thbb, BEZHFEROP TRLUFMEELEWFERS AL, MEHCERZH
FEFZRADOHDOR L YEMEEMENFR IV AERENS > T D, ZIUT 4 FEREORERD HHEE S
NieL o, BFZMFEROYFMERITHBARE 251 L2, MO OFFTREIY bFEL
SIFLTN ZEZH LD LTS, REWEARBID Y4 R EO TR Z DR ATEZZH 5T
%,

hF =y & BIRZ A GR D A AT O MEME RO C/S X 1.40 7°5 3.60 T THOMEZLHL, A
R & HEZIMEFRICOVWTHEE L WS i, 1.81 75 3.80 X\ iud 1.0 L ED K& 72



#—9 HZZH, MWEZHEBLOERZMF RO 4ELEHOLEMERLZDC/IS, WISBIUC/WH

Current height growth of (2 — 2) seedlings from self—, cross—, and wind—pollination

Table 9.
families and their C/S, WS, and C/W ratios

sa—y EEE35) fhFz= H AR R

Clone Self(cm) Cross(cm) Wind(cm) C/S WS C/W
Okp—1 6.2 11.2 14.0 1.81 2.26 0.80
Asa—6 4.4 8.7 10.0 1.98 2.27 0.87
Ik—16 6.4 10.5 11.6 1.64 1.81 0.91
Tk—22 5.8 10.8 10.6 1.86 1.83 1.02
Aks—112 4.6 10.1 10.8 2.19 2.35 0.94
Aks—113 3.0 10.8 11.4 3.60 3.80 0.95
Aks—125 5.0 7.0 10.6 1.40 2.12 0.66
Mean 5.1 9.9 11.3 2.07 2.35 0.88

EEZ LD LTS, ZDXIIZ, BFEZMFERDOLEMERIIFRICE > TUIMMEZH B RZMERD
D 2% FEE L2t Db H 5, L, C/SHEBIOW/SLOFEHEIZNE 2.07 & 2.35 TH
D5, SEEINCHIUT H TGRS B BIX A RO FE R0 50% L FTh b Lz &
Y. MEZHE HRZIMEFRICOWTHEB LZC/WHIL 0.66 705 1.02 & A L7223, Tk-22 ST
RTLOUFORETH Y, TOVHEDL 0.88 TH DD, MFEZHFE RO LEMERITIARZMFERD
) 88% L LKV (FR—9),

B R BEBARS O BELE /3 AT AT U 72 AQERR B TR D 4 R A ) & 4R R B AR BHE /0 AT,
ZOVEMER LI OEER AR EE2F DL EM - 2B LUK -3 L1275, BESHFERIIEE, 4
R R L BMOITEFE RIS TS TR S, B &IOS FITNT LS TALOBSFRICER L, oFhe
HEEV, TTILRARE LIS, MEZHFEROVEIEEILIEFEZHER LD TOGREVDR, BRZH
FHREVITORNE N, Z O EERIBAEE AT & & xS U CHRSZMFE RISV, SMEAKILE
FGSRE ORI L TN D, TONMEITARZIMZRLD T T v M T, HAELIAN S D%
VY,

YRR PERIASL DBARL 370 A Z 50Ky & HIRSEMZRIZOWTHIRT 2 &, Mmoo hidi &
IZAHAOLNTBEESAD Y S, FTETOMBELAKEL, L, FTET 7Ty b THDH, THUT4F4E
WEORELZH DT (go) HalE (F—10) BV THIMFEZHFERITITANZ VDL, HRZHFER
WZIF e 2N ENL AL TH D,

K AZBOGE TR D’ 1 DA R B AT T 5720, BFERICOWTHEE L EERAST, HEZH
AFHRD O H3FRPE/MEEZ LSO LT D, 7o, YEMEROEMEREIIAZZM & ARZHENT
N2FZRTOVRMEEZ LD LT 5, AFRZHMFE RO & CIRERAVS R NE L & D66,
LL, ZOZEZROE AR AAITBE A TH Y, IS EE UL, IS, BEZHERD
HESC YRR EOBEEMAST), SV HHEIIR /NS, LS MUCEP L TOMATHE VR D,

328 & BRI F RO MR DAL DI TI, MFEZHL1FZREDOZNTHRZHZ R X



*—10 HZEZH, MFEZHE LOCERZHNFERO 4 FER GO

EE (g1) BRURE (g2)

Table 10. Population skewness (g) and kurtosis (g2) on the height growth (2—2)

seedlings from self—, cross—, and wind —pollination families

Ja—y NG RA—H— EEE35) fhFz= ¥ H R R
Clone Parameter Self Cross Wind
Okp—1 (g1) 0.112 0.000 0.008
(g2) 0.661 0.085 1.065

Asa—6 (g1) 0.001 0.000 —0.005
(g2) —0.017 —0.066 0.159

Ik—16 (g1) 0.017 —0.003 —0.002
(g2) 0.456 —0.092 0.596

Tk—22 (g1) 0.054 0.001 0.009
(g2) —0.067 —0.101 1.139

Aks—112 (g1) 0.054 0.001 0.009
(g2) 1.067 —0.364 0.201

Aks—113 (g1) — 0.002 —0.002
(g2) — 0.681 1.372

Aks—125 (g1) —0.007 0.000 0.001
(g2) —0.303 —0.234 0.280

1) ; @ BN ETHITEM, ATHTLHEEH BDT,

2) ; @ PMIETHIUIHIE, AThIuIiiigksz:dH b,

3) ; g=g:=0 THIUIEHLZH H DT,

1) ; A possitive value of g indicates a possitive skewness, and a negative value
a negative skewness.

2) ; A possitive value of g, indicates a peaked curve, and a negative value a

flat—topped curve.

DFRHRE N, Fo, MEZHAFRO YFEMREBEOEERAT TN TARZHAZROTN LYK
&, TLTC, MEZMEZROGEMEREDO MY, Tl MIEd 2 ARZMFEROTNL VKNS
DRLNING, BRI L > THARE 2 i 5 & AR F R DO ERIIMEFEFAETHIZE E LD S6IC
REL 2%, ZOMERITEERASWVWPEIZEETETHE THD, KIS, BEETEFTIERIZE, X
WIS, TN TNOBETFRIISCTPELREERT L L EZA LN, MFEZMFRERD YEMR
BN LOTREQEAEL, TOTIZ, BRZHZREN LD bEHRLBEETFROMEZ ST 2 & 24
SHD, Linl, ARZHFREHITAMEZ STEEARERTH D006, BIERLLFIL T, ToHhiz
AERNS D EEMEE (K—2, M- 3) 28170, £ OFEITMFZMFRER LR L), LK<,
EEMRGD LRENLEEZOND, LL, MRIZIZOMRE LR HO/MZ L



L7z, Zhud, ZOHRZTHFREMITTE A EBIEEERNEGE 20D, HDWTDEOIEHE & D
ZFZR LD BEEHASEREINE, TEBH & OEEASRIC X D0k RN 2 E ENTWAHT-00E L
nevy, LL, WIS LN -T2,
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GOE VTl ch {'39‘;5% ¥ H=44m SD =132
' CV.=30.1%
3or
151
LW
; I-J] o i L
§ g H=202m SD =43 Cross H=8Tm SD =24
& C.V. =81.2% CV.=33.7%
e i . .
) H=Z2Z.5em SD =345 Wind H=100m SD =233
40 CV. =m153%
15[ i
{:I ¥ om)
4 8 % B
Current height growth
—2 RERRARISFH RO A AT OH & & U TR OB 30
Fig.2. Frequency distribution of three pollination types in tree height and

current height growth of (2—2) seedlings



—J7, BFZMFREADOARIIMZFZ L BRI FREN L0 KES Y, EBHiRb/hSvy, Ziu, #K
Ko BFEREH OB AR S5 (ANDERSON et al, 1974) L W\IOFERLFEILTHS, $70bb, bRy
IZBWTHEARDEREIIHT DB T IMEEL, Zhd, BFEZHZER TIISIEREOREICRY, AREm
FLTWDbDEEZBND,

L3 H=12.5em ' Ix-16

451 H=#.4em
SD =270 S0 =200
a0t CV.=1T1% o8t CV.=3LE%
15
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30T sp =242 " S0 =187 -
cv.=1.2% B CV.=96% i i B
51 i .
6 b 2 ALl R
g
Ik—22 H=52m
Self S =207
[ CV.=36.3%
i H=2l1em CV.=174% Wind H=10.8em
5 307 sp =368 SD =3.78
8 ] C.V.=350%
15} :
H _I—I_r _I_I—«_ M
g 0b— . ,
H=20.9 E!n =4.73 Crnsg E_i= 10 & em
30r = SD = 3.55
15 . i CV.=384% 7
:.I B b
il LT
0™ 10 20 30 (em) 5 10 15 7 (em)
[ = W F 4 E
Tree height Current height growth

X—3 SCHRARIE ZERD 4 FEAE Ol & SRR OB

Fig.3. Frequency distribution of three pollination types in tree height and current
height growth of (2 —2) seedlings



5. FIREFEROHEE

FTTIZORE AL, ERRIZOWTORGIN DL, BRZIMFRERIC BFREARD mY B CE T
5L BT AR Z D oTn, UL, T TCIISHERE S LIS, HREMEROAEEZ R Z o7,

HSREREROHEEITIY, BIRZFRERIC T 5 Rk B EROBE 4§ HUWTHEE T 275 (KED,
1967; 1978) sk, HINZMIB L ONH MR F-OFRIFIZRNOHEET 555715 (FRANKLIN,1971) 72 8036
%, ZZTE, il 1978) o BERENER (R) HEEOUL

R= (C/S—W/S) / (C/S—1)

128V, FREABINCE L72F3ER D CS H, WIS lba b bW CHARAEREAHEE LTz, 770 —2% 2R
L7z CIS BE N WIS D FHEITE LV (F—2) 25, HER L7 AR FOHERITI Y e LHEET 5,
Fbbh, BRHRE 32 R EHEES LA,

L2L, BRHOVERET D BRSIFE T O HFERIY, ARHSOBAROELECEER, MEEEoELRE L
B U CRMSE Z L Icie 57259, LIEd>C, SRHSOMEE 2L, Hoeke LCHMSREHEES 5 07k
REY) &I, 2 2T BROFEIEE FEHFRE LB, 7 n— RN HIRSRERAHEE LT,

FSREIEROHEEIIZ 7 70— D9 b, 2 71— 73038 8L 10 0.65 & Him LB OEIAN TH -
7o ZOMD 37 v— 1348, 2 78— 1IN 1.06 BL O 148 LHEG FOWRME B - chH D, b
ORI LI=3 20E, BFEZHEFOFRIERD QRO TOENL Y midius, BIEEROHEER 1.0 %
252 b, 22T, HIEROHEEED 1.0 LETHS Okp—1 & Tk—22 7 v—r O AR B -
DY OFEEN THHIC b2 LT, ToEeE, WY m— O ERZTE T-OREERMN N HEE S e Tz
¥, HIEROHEEED G EOMHHS A B2 720 E 20, AR & BEZMFEADOEAIFEOHENZ X T
Btz GFE—11),

#-11 BRENAER, THREREE RIS LU AR & BFR X0 & BIRZMZEROLE
Table 11. Comparisons between self—pollination and wind—pollination on cumualative mortality of
Ist-year seedlings to end of 4 th—year, percentage or morphological aberrent seedlings and
tree height of (2 —2) seedlings

Ja—r Okp—1 Ik—22
Clone
AR EESl HARSE Ry EESl HARSE Ry
Pollination type Self Wind Self Wind
SRR
Cumulative mortality of 1 st-year
seedlings to end of 4 th-year 880 33.6 pl4 39.8
i RS
Morphological aberrent seedlings 20.0 6.4 377 73
(%)
4 A
Tree height of (2—2) seedlings 13.5 26.1 13.7 20.9

(cm)




H L, BN 1.0 b LIIZAUTEWMETHIUE, ARZHMZARDIZEE A EOFEIRIIBIEE ThH0 D,
HEZZFR & OIEEOZETTE A EIRNES S, L, B—1L0BHLRE 91, MFEROFEEDZE
FALNCRE, T70bb, HESZMFRITREME, BEEs bHRZNZRI0 K&, £, WA
FZIFHRD AEERTEITEN TN 13.5cm BL N 13.7cm Th 52, HIRZHMWZFADOZN51E 26.1cm BEL
20.9cm Th D, DXL, HFEZMZRD 4F4T E L AFEROREET 1.0 22 72 EIVEMZFRD 444
& DER DO TRE, 37206, BICL D AFIEEM B I HHE (ANDERSON et al, 1974)
DIHRIZBNT S, W7 10— O AIRZNZ RO BRI CTEVMETH 5 Z & & R DRIz Shen
/)f:o

—75, EIRETEROHEEMIVE & 72D DI FZ R T OFRERN AR T L VRN L & Th D,
SR FIIANTABUZ Lo TAERESINZN D, BIRSTE & i L, ARASN ORI OS2 L5k
W DI CRFR AR T ST HINEELBLIELTVAE LRV, LA~ T, SRR ss 3R
ZH EICHRAMREZHEET DAL, TIUTEENE b > TS EEZ 2T UER LR, ULEdD, b
K= OERETEROREEIZ N TSN & BIRZITE T OFRIZROFIFRL L BN DO, RBRFTLET
HHEBEZLND, UL, BEIRETEROHEEEITEER FOMFEEBZ 1205, BIRNZNFROEROE LD
HeClx b F=Y O BARBETERITZUI E R RO EHERI S D, HHAIESRATIER SN EBZ BTN D~
VHTI, 7 —% EHOBKR LY, 7 a—R OO 2 GO HCAMRE 1135 <, ZHUIER O
USRI LTS EEZ BN TS (ERIKSON * LINDGREN, 1975), ZDZ EnbEZ5HE, h <L, &<
(EACRAYV VIRV MR ITMEEDY 7 7 — D EROBEDIMNE LT DR B L5035, VLY & AEOT v
VADMENE LA,

#£—12 ITAZHHE
Table 12. Inbreeding depression
4 HEAERE LSRR
Tree height of (2—2) seedlings Current height growth of (2—2) seedlings
ya—y | BEEE MEEE ARl st Ak szl AR BTRhE ]
Clone Inbreeding Inbreeding
Self Cross Wind depression Self Cross Wind depression
o © 4)) 2
(cm) (cm) (cm) (%) (cm) (cm) (cm) (%)
Okp—1 13.5 22.2 26.1 39.1 483 6.2 11.2 14.0 44.6 55.7
Asa—6 15.1 20.2 22.5 25.2 329 44 8.7 10.0 49.4 56.0
Ik—16 13.5 20.1 23.6 32.8 428 6.4 10.5 11.6 39.0 44.8
Ik—22 13.7 21.1 20.9 351 344 5.8 10.8 10.6 46.3 45.3
Aks—112 12.6 18.8 24.1 33.0 477 4.6 10.1 10.8 54.4 574
Aks—113 10.5 18.4 22.7 42,9 537 3.0 10.8 114 72.2 73.6
Aks—125 12.7 16.1 20.4 20.1 377 5.0 7.0 10.6 28.6 52.8
Mean 13.1 19.6 22.9 33.1 428 5.1 9.9 11.3 48.5 54.9

1725525 Inbreeding depression
(1) [C*Cross” height — “inbred” height) < Cross” height] X 100
(2 [ C"Wind” height — “inbred” height) +“Wind” height] X 1 0 0
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FEEAD FREARIIHH S (ANDERSON, etal, 1974) 575, AEBESRMDEL LT E EAEIE THEEIC
725C< % (ERIKSON * LINDGREN, 1975), 7 v— B0 44, UEMEROMEZE L O HRZNF
RTINS 2 BFESFEAREIIER —12 I L Lie, S50 4 b LI Lic 444/ O BIRTSEAELT 20.1%7>
5 42.9%, FEITIE 33.1% Th D, HNZMZFRO AF AR EE S LI LTA, 32.9%00 53.7%, AT
1342.8% Th D, 4 FAEDYFMERE S LI LTy v — RO HFEFEAEIL 28.6% 05 72.2% ThH 0, T
1348.5% Th D, 7 m—AZL->TUTHIEIZLY T22% bAERENIHISN D bDbH D, ARSEMFRO 44F
AEOYFMERZ D LICAMITERE b L DD L, 44.8%1 D 73.6%, TN 54.9% THDH, ZDEHIZ, h R~
Y OERRIZEIC Lo TE LIS, HWine & bICEDORENKE Lo TnD,

ZDEIZ, bR OUEBIARRIIAETENC L D EREDOEIRE FR ZENHLNTHD, L, &
BUZBLOFENY, T hAPESEN] (Production Population) T %) EREEN (Breeding Population) T %
MR- THERD, AFEEMIIAMAEELZ BV E LICERCTH 20D, RGIENT L 2 AFE R ORORIZRTED K
X\, EREM IR AREC RN Dl 2 BREHEDTDIZEHEH SN 1D, fHx OMADAFEROEIKES
0, BBE AN ENIETEN TR REEET DI 12 b o TCOD D ETH D, LIzhi> T, ImBischd
DN TERRENN - U CIAEFEEMIC 2T BIE O RE BB E HT- 2 N B2 5,

7. WEES

ABFFETIE, N Ry 7 a— U MOOR—FRHED D AF58, MF2E JORRZHFE SIS LT 5
NIZEFL2DOWEEA R L, HFEZFEROEFENINTE D), 12, HIRZHIC L > TSN fET
SOEAIZEFEERN EDO L S REIETEEN DDy, T LT, ENDNHRSIMGREMOEEINED L H 72
L T2 2 DINTOW TR LTz,

HZ520, hF2mE X OB O 3 33fitkic £ & O 7-f 1 L AT E O EEITE —13 I L Lz,
FKINLHDL R DL, MFZMFRIFEELE R DR, HAROHIERIIR B, Z OMFEIZ W T
FEMF R HENTERY, AFZMFERIIRDS > TN5,

IR F RIS FE W OHBERN R D7, AREDRBREV, AFSMFRITTERERE O HE
Fokbm<, EREVPRDE > TND, WO R D E, BFZMFERIIMMFEZMGR L AT, FEFOREFRE
11, EARDHELFREIIB L OVERER ENE LD ) x, EREEFEHOHBHENELEV,

T & 213, BFEMFSRIIRE T OFEFRIMIFEZINZ R &0 KI58% BIRV Y, Z LT, BiIRORFEFRD K 54%,
TERERLH I OB 118% bRV, £7o, 2EHmIIMFZMZRDK 80%, 4 FFAEHEIIMFZMFRD
FI6TWIAET L TWD, ZD& I, HIHEOERIIMIAEIZHAT, Softm s & i, £9F99 50
WEEE T D,

ZHUTH R=2I2B0 T, BIEICR - T, BIEOREGERIS T4 LOVER AT 2 5B E 73Rk
L, HEZMFRORFEGFGE, EREREMET T2 b0 LB HND,

FRS I F R ZINF R E x5 &, T ORIERPOVRLS, HADRSERE, Z OZEIC
DUNT, BRI & tES I FR % Hol LT AR L B RS Z R BIRFE O AR 3 3 E AL TV D 2 & AHER
S5, Lonl, REEFSOHBHRSARERIIOWNT, BRZN EMEMF R kT % & BIRSMZRN
FZHFHR LV ER TS,
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Table 13. Average values for seed and seedling characters from self—, cross--, and wind—pollination
families
ARG IR SRR AER TERBR H R i) =
Cumulative Morphological Tree height
Pollination Germinated mortality 1 st -year aberrent
type Seeds seedlings to end of 4 seedlings
th—year (2—0) 2—2)
(%) (%) (%) (cm) (cm)
EES% 1 11.2 48.3 16.0 5.7 13.1
Self
52 Ry 20.2 28.1 7.0 7.1 19.6
Cross
FIR N 16.7 30.8 5.0 7.5 22.9
Wind

U, BIRSERZFERICE ENTORO BREEERIZAEFRES), ARER EOVEN I EEEAR L IRE L TAEB LC
By, BIEEOAOER T 7 > MBI 5 BIEEE L 0 BN, LIABESICHKT L0 EZEZ 6N

(ERIKSON * LINDGREN, 1975 ; Hill, 1978), L723»> T, HRZEMFREMCE EN W HIEEAL, B
IRSZINF SR DTERE R EH OHBIROER BT LIZE A ETFE L QW0 LivZeyy, ©FED, BIEOT Y
VAVRNEEZ BIND T B U MDA SN BRSME T OBREIER b EV E< 20D 2, BRE
T D EHERIAR KIRAE T D MBI (A & OB Ko CliRIER L, BIRIEROERIERT 5D D580 TR & <
eNWEEZ BID,

F LT, FEOHERIIRBWTE, 7 e—r oyl BRRAFEMRN EEX 5Nb 05, ERISERIZTZ0
TORBIILIIECTRWEAS S, £, BEZMNCL S BMEERICIRS T, MEZHFROHICH, HHEIGT
TERESFSOAEATRE I DMER MEIR S B L T D D, RVIS, ABF FiFE L < RWBR FORE(RA, —RIIC
EHOVPEZIR T WD Z EnH-Th, WIKEROMHITIYE, AEF FAFE L < 22V B FRIO R~
HEL T LHERIESND, LTc3o T, BFEZMNTZN Lo 2 CapeE & L TERELRN-T2Y, g,
EAERROATE ) HHAEIE & 0 28 L <AV VB B RSO B AR I MBS s T2 v 5 —FlD T71A |
DOEEEN T2 LT D00 LIVRYY (ANDERSON-et al, 1974)

T, BRAFEEAFTORERE L HUEE (19 7 8) ICX o THEE L7os, HEEMEII R LWy
BOFHHZHEZ D bDONL, ZOZ Enb, NIk & BIRZMTE F-OFEFERDFEFROM AR L - T,

kN R Y OBRETERAREE T HI21E, BRI ETH L EZ5N5,
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AL, N Y07 a— Ml 5 BN 2 5T B RSk KOS L - TAES - fE
FOEMIIT DFHR, LD B SIVCHEARORIER, PR HRB LOEREIZ OV TR LT H D
Thd, £, ARSTHZREMTE 5 A0 H fiEl 2RI OB &7z 2 HEBIZ DUV T ik L
72

MPEHE, [Al—2 v — b B, 3 LOHRSEFEF-A5S L TR bV 77 n—r Off 4 H Uz,
ZOMGEE 7 v — OFT A— RPBEEL COD0D, EEOHEKE V AFZROT Y ARSI
HTHsEZEZDILD,

H 983 L OISR ORI RITA T OK) 24 (5 bRV, HADREL TH O 4 ERIZ ROl
LD AFZMF RO EARDKIERIIZ R LOBERZMZR I VK 10% 62\, £, BFRZTMFROIESF %
AR HBL L7 i ORISR I LOERSIZR L H L, K9120% bRl

ARIZBNTY, BFRZNFERIIR DS > T0D, G, ER1H D bONLENTZ S ODIRIZEE
WIAUXBEZSR, ek, BN E7R5, OB ROERESE TR & & BITHRT DM
Tho, MFORFR, EARDEFRITOV TGS L AREMFRZ T 5 L ZOMPEIC OV TILANR
SMFERBESTND, UL, BRZMHFRIIAEREICRO TSN FRICE D ERER S O HBIRAMEK
VY, bbb, HIRZMZSRICE 5 BIEETIIRHORE & & BITHIRIER L T B BND, Lo
T, B COHERNTIUIE R RVBRZMZRITIBN TS, mARBRETIE, AIEm sk,
fpoofdl & & BIZ, ITTERRMIEERDOF RIS D LHEN S D,

AFRSCCER 72 b R~ O E BEHBROMRIL, BFEMFRPETORE, HARDEFIES), Tk
FEHOHHR, ERFRENRDSH>TND, ZiUud, BFZHFRICBOCIHER s ORI G B
FRIZBIT 2HHRIEFOE LV BERENZ &, £ LT, HEBISFOEI IR OISR ARD A F
RNDHZRGT, ERELZHIHIL WL L2 LT HDIEAD,

G A & AABEIEHAD S — SO 272 U TAER LIDEE, BRI ISR & OBk & - THio
TE L DIAERHEI L TN EEZBND, TORE, BROLEEINTT\NT 2 HIERE 7O 77 513D TR v
DEEZLND, LoL, EARDREREERIAFZHNOHRRET, MEZHZFRIOEHHI L, Z0&
IR Y, < ORBHIAT ORI CRA SN TWD EEZ LILDHND, ERAFEFOBFENRTIT N R+
INZBWT S BFZ USROS A R DI E VD7 T OMELR I 272 9 WERH H LEZ BID,
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Summary
The present paper describes results of an investigation on the effect of self —, cross—and
wind—pollination in Abies sachalinesis on seed germinability and mortality, morphology and
growth of seedlings. Materials for the study were seeds obtained from seven clones planted in
the seed orchard. It was found that the germination percentage of selfed seed was only about
40% of that of cross—or wind— pollinated seed, while mortality of seedlings after selfing
through the fourth growing season was 70%higher than cross— or wind —pollinated ones.
Thus it was conclueded that self—pollination brought about apparent inferiority or inbreeding
depression in general growth of seedlings.
Comparison between families from cross—pollination and those from wind—pollination
showed that the former was more or less superior to latter in seed germination and survival
rate, although the latter families showed better growth and less abnormal plants than the
former ones. 1t is inferred that wind —pollination naturally involves an occurrence of self—
pollination, and these selfed may heve probably caused low germinability and survival rate,
but they may by and by have been eliminated during development, leaving the cross—pollinated
seedlings with better growth in the nursery.
The inferiority in seed germination and seedling growth after self—pollination may
suggest an existence of defective genes in the natural forest.  Since these defective genes
are expected to be present in a heterozygous condition in some trees in a natural forest, it
will be recommendable to make parental cause inbreeding as possible when seeds are

collected for artificial forest regeneration.



