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Mikio Sarro, Kiyoshi Nakasunima, Takateru Axast and Masaki Karsura :
Studies of Inbreeding in Pinus thunbergii Parr.
Inbreeding depression in survival, height and diameter for
the 15 years after sowing
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Table 1. REMEARFHE XUCRRY, ERARK

Mating types and inbreeding coefficient, number of families
and planted trees in experimental plantation.

. TERFE (1D TEREEXZRE (D
w O ST RSB Mating group (I) Mating

Inbreeing | £ % % A% £z % A N
coefficient { Number of | Number of | Number of | Number of
families trees planted| families trees planted

.
2

a3

Mating type

B % M x E* 0. 000 11 118 il 118
Outcross
Mon B R 0,125 25 123 59 118
Half-sib cross
AR BHRER 0. 250 9 122 19 90
Full-sib cross
ERBE R 0. 500 2 89 3 124

Full-sib cross between
selfed progenies

Selfing of selfed
progenies

* REFRE (1), (I) LB URHEERE LTEA LK,
Same outcrossed families were used for control of group (I) and (II).

0. 750 3 117 7 120
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Location of experimental plantation and plot arrangement.
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Dimension of plot
# (ML 50cm ORLE) %, T BEROD ME & b Z L
Tk 5, 9, 13ELRO #ES ZhThIEL Replication SHE
b Ed % ¥ 138
AREERICE T 5 A XREROFGR S & Total number of families
YT ’X ﬁﬁ% % 2 ES H,\ %;{f\: *[E—%ﬁ;k ﬁ 1021$
UEHEE L ERBRROBRERELHAERE Total number of trees planted ’
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Fig. 2. TEREFERS LUCRRWREEROEFER (FD

Survival ratios of inbred and outcrossed families in nursery.

Table 3. WHTOERRERZREELUEEEROWS, HE, B#E

Mean height, diameter and hypocotyl length of inbred and
outcrossed families in nursery.

sEe%| FREK 1 4F & 1 vear 2 4 4 2 years 3 4F 4 3 years
Mating Inbreeding | % & H%pﬁo‘%l [ =) & | m ® =8 =®*
coeflicient Height Height Diameter Height Diameter

group | T (F) (cm) | lengh | Tiem) Cem) | Gem) | (em)

cm)

0, 000 5.9 2,6 13,7 0.7 29.9 1.1

0,125 5.6 2.6 13.3 0.7 28,1 1.1

(1) 0, 250 5.1 2,8 12,1 0.7 24,5 1.1

0. 500 5.5 2.3 12,5 0.7 25,4 1.0

0,750 5.1 2,1 11.4 0.6 22,1 1.0

0, 000 5.9 2.6 13.7 0.7 29,9 1.1

0.125 5.6 2.3 12,9 0.6 28,5 1.1

() 0, 250 6.6 2.5 12.3 0.6 29,1 1.1

0. 500 5.8 2.3 13.5 0.7 29.5 1.2

0,750 5,6 2,2 12,7 0.7 25,3 1.1

*: HERBRLEETRD .

Diameter was measured at ground level.
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RREICHE LB RXEXROVEEEEREZ 7y P LAEbOTHD, ERFEHEIHE L OBERERFER
THRLTH D, MREFRHEL b | EANOERERRBRERXMCETTH 5L, 3FERPSAETHY
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Survival in experimental plantation
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Regressions between mean height and inbreeding coefficient
of inbred and outcrossed families in nursery.
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Fig. 4. MEREZRE LCRRHZEFZROEER GlEH)

Survival ratios of inbred and outcrossed families in

experimental plantation.
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Height growth of inbred and outcrossed families for 15 years
after sowing.
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Regressions between mean height and inbreeding coefficient of
inbred and outcrossed families in experimental plantation.
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Regressions between inbreeding coefficient
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Regressions between inbreeding coefficient
and relative mean height in individuals
which survived after 15 years.
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Table 4-1. SFEERICOVTHLHHOEH R (o v +1)
Coefficients of variation for heights in all inbred and outcrossed
individuals which were measured at each year (Plot 1).

%ﬂ%gﬂ? Ixi%?ge%i;%g il d Age
l\gi‘g&g °°egil§3e“t 5 7 9 1 13 15
0. 000 33,717 22.813 18,086 13.080 11, 649 11, 360
0.125 30. 065 18,593 22,855 12,675 9,993 9.878
(1) 0. 250 38. 246 23,911 33. 546 19,728 15,145 14, 860
0. 500 39.722 27.710 41,248 13,522 10,812 11, 280
0.750 48, 630 31.180 44,472 27.734 17, 368 17, 448
0. 000 33.717 22,813 18,086 13,080 11, 649 11, 360
0.125 31. 403 24, 636 25,118 16,552 12, 401 11, 491
(m 0, 250 30. 369 23,924 20, 448 16, 806 16,614 16,889
Q. 500 18, 491 13.332 12,543 10, 553 8, 384 15, 656
0.750 33.725 26,612 31, 358 22, 647 17,891 17,904
Table 4-2. 154E4EME TR LcBEICOVTRDHEOEEHHYK (Fay b 1)
Coefficients of variation for heights in inbred and outcrossed
individuals which survived after 15 years (Plot 1).
7 A
S | Ibrecing # B Age
I\ggﬁ‘g C%éﬁlﬁsent 5 7 9 11 13 15
0, 000 22,664 21,428 18,231 12, 859 11, 649 11, 360
0.125 15, 479 13, 496 13,911 9,748 9,993 9,878
(1) 0, 250 20, 695 17,382 17,555 14, 830 15, 145 14, 860
0, 500 20,952 15,816 14, 444 10,977 10, 812 11, 280
0. 750 15, 676 22, 489 21,607 18,117 17, 368 17, 448
0. 000 22, 664 21,428 18,231 12, 859 .11, 649 11, 360
0.125 21,724 18, 404 13.916 10, 838 12, 401 11, 491
(I 0, 250 22,514 22,095 18, 265 15,298 16,614 16, 889
0, 500 17, 669 12, 569 12, 413 9.975 8, 384 8. 241
0.750 21, 350 22,702 22,161 18, 460 17,891 17,904

BIIFFED, 13, I5FEERTHEEY TTHE LTV S, ZOLSERBOFERELICR - >ORERR
BCBOPED SN, 1o, HHRBAETIERE LTR, SROEBNFEAOHTEITKL 2F5HD
EREBEZ OGN, 2T, 1984 EOFHEMRAT TEELTOABEROZIONT, HERMIEREOD S5
A 5 16 S TORMERE & OBBFHE & U FEIME & E5F8 E OBEE Kb TR LI o
Table 4 (a2 » M 1 DAH%RT), Fig. 8 Thz, KERXRHE (1) TR, HEAEZRETICEIKE
DEBRKIT - ENELIRD, 7, FHRES IURREROEXREMASHEL LTS, COTEH
5, FEEETY, ERADEREKRE S LTOW/HRBANIHERMILL, €0R, FHEXERLLD
DEHEREND, bEHEHEHROBENEL, EEEOROBEBNDNOZERRE (I) TR, K&
ZHRE (1) tABROEASED OND OO0, HBAZHRELLHRBETNBEFE TR 5T,
RERMAER %, 7, 11, 15FEROTEEER%E Fig. 9, FHERIEZEHER EORFKE Fig. 10 i



IEROEER, HEhIUCERICEY 2058 B T8 - Wa - BA)  — 31 —

(em) () (cm) (1n)

10 4 10 4
E e F=0
© 9 9 0 F=0.125
E 2 =025
2 :F=O.5
= 7 7 F=0.75
2 6 6

5 4 5 4
P
< g 4
| .
1{:‘\‘ il =
H‘ 2 2

1 1

7 11 15 years 7 11 15 years

Fig. 9. EPERERRS LUCRRMZREROEREE (7T HEE»SISELEET)
Diameter growth of inbred and outcrossed families during
the period from 7 to 15 years.
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Fig. 10. IHXEZERS LUERMXERZRROFIER & ERXFROBFK
Regressions between inbreeding coefficient and mean diameter
of inbred and outcrossed families.

R o 2~3HEAMTRIIEALTRFBHRBD 5N, o7 (Table 3) 285, 7THLER K F=0.50
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Regressions between inbreeding coefficient Regressions between inbreeding coefficient
and relative mean diameter which were and relative mean diameter in individuals
calculated as percentage to mean diameter which survived after 15 years.

of outcrossed family.
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FHREDOHILT BHORE, REHPL LB TSN T2, BHTOGEY (1~3F4) OEFE
2, 7oy DBRALARE FOXREEL, HERRIMERR, BRARERRLOMICERITENG
EDHONIEZNT EMBEBND-~ | 5], Black sprucel®, Douglas-firl¥ @ BIERZO X 5 ic il
BlpomsnsRvohslsdbd b,

HEL L SICAFRICELN BAZHROMBER Ve ERDL L, L 2oL YRR
T 5, G HERREME, BRARHERREOMTAFRICERSENEZDONTHERE S
HICEBTILIE AT EhEL L, Black spruce?®, White spruce®, Douglas-fir, Ponderosa pine,
Noble-firf® T3, W bMERRICHT 2 HEEZROEFROUARERL L DIAEL(LD, WE
DEOETFEDZITHD LT3,

TOLH I, EERCELNZEEREOXERIEE, BARICLORID, Lrd, £BFRHMFCE-T
bEEIh, FHOBLORTAEB LA 03 ERBSHMRRAT S EIICH 2100,

EREBDBERICPE ST, HE (BE) AECERERTHER MRS S Lid, Norway spruce?,
Slash pine® DWRTHEINTN S, 7 v~vViCBOTH, IRARNE L 22N, BRIERN
IR 182 &b » 1o MBERE () BRERRE (1) 0 11 F4ABLR SERTHERENR
b DD, REEFRHE (1) TREMUBHEESR (F=0.5) OFFHEIELLAETV DI, WTh
DERGEBRENL WP >/, L L, HERKRBI/METS —0.72 RERRE (1D, 13448H) &
HYKREL, ARFHOUABETHE, WTFhdFELLLITHELIMETHY, ARBROBRITHEN
HAHEE IS A EMIIE SN TH 5, BHIEBHRROFMEL, ERERRFL GICEFRERL VEHL
MEICHY, & RREZSRH (1) TR, 9FEDE, £inlBLURBHEREDLBNETDH
%o, COREE U TREERBEEDDIE O (Table 1), BRERBHREIC X 2[HARBRIC D 0L
TrLEMELZOND, HERBHERE, HRl BEF-RERIALARABH (F=0.5) %HF>
2, Ao/ vy OFMARERETRER LOERAR I DEBEP - D TRBORLEEDNE, T
TRAME—NRERERNTHNE0OT, HELBERROMFERD» SOX L BHBEPCOEEICLS S
DIEDH, HBIORURARHICE 2 BOROPHELDHT LB TERLD, VWINKEL ZOMERS
#%, FEBACGEH LT HEND L EBbh s,

7oy T, Ha, BBE WEBREERESIKI~2EERTRERHBEF BEALRDONEL -
feo LU, thOBE T AESE—RERT 1 FERHC 5 ~40% DIIZZFFH D 5N TLH 32001018
w0, #E (W& BLOHRTRET 5085 % &k & OBRREFRICRNRERBD TSN,
BEEOWEIC X 5 & Black spruce'® @ 2~ 6 LD TIRTFHICTIT LA EFE(LHRD SN TR,
Slash pine®1®, Redwood®’, Noble-fir®, Picea pungens®, Picea abies® T3 BMER & MHEER,
HALKFROERROEIF4ILAL, TORR, AXBPBRFLICHERT L LMEEINTN S,
7=y TR, ERHREEEE (R, H3VEEELOROCEFERTH UIHBORER, 7~
9 RIS A BT DR EFEL TN B, CHRMBAZRE L TR RIREROEREL, &
RRTEDEHFHOB LI L b, TELEFRATEHRBASMEFEL, ZOME, ¥EHEBLEE L
BDEEL SN, HEAZRELEZODIOVTEEILED, BBICLE R SFRADELVELIED LGN
Eh -1z,

RS () LHETR, BRORENSLORE-TVE, HES-ARRRO 15F4KT, BRRHER
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EFRICHARET 80~85%, BET 76~81% LMEICL~NEETOPM TR R ICLANE
RTHLFEBET 3 212 Redwoodl, White spruce® THEINHERLE—KT 3,

Norway spruceli, Slash pine®, 7 o<y OERHLLHSHE X ST, EXEREHE LKL BiIcoN,
ARHEBRH LB, L, 7oV TREEBREATIORIELELBTHY, HETRE hickE
R, ¥E, ERSETREEAEBEBRRTDONITNC EL D, OB TIERRICHRT 2 EEE 2]
THILRAEEEDN D, £CT, RUNOEEZTIBRICR TS 3ROEEZTEIMEC 50K
TERENBETH 5, —F, AREOBORRTRE, NE TOMOMEICKIITHHOZEIIEYLA
ENHDLEIOLNLNY, h, [EREOEREDY, 2RPHERTRBBOEBRZNIZEAELR
B, i, CARBHORRBEIIMEICLD, EAIKID, 5320RBEBFRHRIVESZC LD
5, REICLDEEEMEILELZETRT AL, T23RDEXHFEMRL LSRN IS L LTHEIY
BOER, 53VRF(tERICENEETH L LEL 5,

E} ﬁ

KEROFHER TEMNTRENBERRICED YEEN L DTHE, EROFTCELTHADIIE
¥, CERETROCCRICE, DROESBHLRLETET, RBHRORELBEIL, SREREEES
CMAERRERBER, REZHEERLEEZR, AEOMARZLATREREL SUCRP=AEESE
REAEED CHAERN ., £, RRBRHMTR, RBET EXBEOBO-TAEEEMTLNTEX,
chid, SBRHBRE,SSHETORNERBERBRZI LY, BHENE, NEEYREFFHERTE
BEOCHELCHARKIE2BDTHS, CCIKELTESBAHLETE T,
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Studies of Inbreeding in Pinus thunbergii PARL.
—Inbreeding depression in survival, height and diameter

for the 15 years after sowing—

Mikio Sarto®, Kiyoshi Nakasmma®, Takateru Akas(®

and Masaki Karsuta®

Summary

The degree of inbreeding depression in survival, height and diameter was studied in two
mating groups which comprised five families with different inbreeding coefficients (F=0, 0.125,
0.25, 0.5, 0.75) for 15 years after sowing.

In the nursery, there was no significant depression in survival, height and diameter of 1-
to 3-year-old seedlings.

In the experimental plantation, depression in those traits increased linearly with the in-
breeding coefficient. The degree of depression reached a maximum at 5 (group II) or 9 (group
I) years in height and at 11 years in diameter but was less with the increased years.

The degree of depression of S; families (F=0.75) was about 18~20% in height and 19~

24% in diameter at 15 years.
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