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HZEiERER (HEIL) Examination of the genetic dynamics inaconiferous population using
the maternally inherited haploid seed tissue
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WFZERCR-OMEEE (33L) : To examine the relative genetic contributions of pollen flow and
seed dispersal to overall gene flow in a natural population of Pinus densiflora along
a ridge, DNA of two different tissues; namely, embryo and megagametophyte (maternally
inherited haploid tissue); of dispersed seeds (a total of 1,709 seeds) collected during
five years (2003 to 2007) were separately analyzed. And then, the genetic compositions
of both paternally and maternally derived gametes of the seeds were accurately evaluated.
Using the principal coordinate analysis (PCA), paternally and maternally derived gametes
were separately plotted on the scattergram clearly, indicating that they have different
genetic compositions. It is suggested that the gametic heterogeneity between patentages
largely contributes to the overall genetic variability at the seed dispersal stage of
this population.

SRR
(AL : 1)
ERERE D & ol
200 7%E 500, 000 0 500, 000
200 84 500, 000 150, 000 650, 000
200 94 700, 000 210, 000 910, 000
EEE
B
LG 1, 700, 000 360, 000 2,060, 000

WRIEOE .
B 5 -
F—U—F:

BRI« AR

HEVERRARIR, BARFIREY, 7~ FEHCE, BT



1. AFZEBRAE 4 FI D 5

DNA ~— B —% % H W CREREMN O &EIEHY
e BB O ZALDERESS % OHER
) EAET D Z ik, EHOBLEHSZERME
DOMEFEESEZ B+ 5 ECEHEHETH D, K
IR OBEOBR T IRENX, BEEENED
HbREREEDO—HDOTHY ., KRELI ST T,
MR EHEF#HAAE VD — oD rE R
MBS TS, B FiE O RA
BT 270i2iE, 1B LT OBE & [FIFIC
M L. B OBRAIENEEIZ X3 2 Wi#E DO
KT G EBMRTHENEETH D
(Richardson et al. 2002 ; X— 1 &),
HEBOZ  IXRABMETHY | BiaTitEN A
IR T BRI, IEMREO %5 D% 5 23
FTHAOZNLY LENTKEWNE WA
ENboTLEZIOLND, TDH, TNE
TlEAs FIRE DR IT F ISR TR HE A
DEILTE Y . AL TR EL & 1 HCh % [RlRF
B L7=pIER STz, L, =
BEFEO L HIC, BEACHEZRL, BV
BHhEAETDHEEZONDEFEEETD
BB T, ZO_2>0O 7 ot R & [FE
R 2 Z EOXEERLI D EWEE 2
biLb,

2. WHEOHBY

B S RS R - 0 EME BB IR -8 sk o
PR TH Y (BEL, 1975) . B (f%
RFEGR) & MR 2 B 2 125 2 &
WL D, OB &R BESEOEME T
ZIEMWICHN T2 ZENATRETH D,
Twaizumi et al. (2007) Tix. 7T hHh~VFE
FIZIBWT, SSR v —H—% H TR 6
T OFHFEA~DOBEEERZ 8T L, SHEER
O RIREMIZB T 2B T IME OHIE Z 1T
) BT, EROFENFHTHD Z L 2R
L7,
AKWFZETITZ NS O T IEAMAT 2B F 2
7o BT T = RIREF N OB E I S TR

LKEKHAETIE>

LPEE>
—#En70tERD
Egzgsgugs% ‘ IREATTRE
________ A~
e [

oenonn (@ETOBY) DEBOBE CEIOBH
compontis.| | 5ag l
aiTs. | Lrom ‘m%%n%nmmw
s W) B 5.0 B AT e

HM—1 AHROHZH

B U 7= HARBUG Rl & w3, BEERICD
720 DNA 3 M1 % 4T o T2 fll 2 DFEFIZ-DW T
EmE LM Hl a2 2Bl iric kv
FrE L, 1B E - Efi o2 e
L7728 FiEh &2 EfElXE LTS 5
L blT, OB OBl Sk D
B OISO Z R L 7=, =L T, 4
M OB R G- 2 D A T & i+
BATDOZNENDOFGFHGIZONTELE L, £
DERIEEDREIFIZCE T 2 M A %255 =
EEHEPE LT,

3. WDk

T HIE, SRV D X THICHTET D TR
PR i) Hh R AR AR 9 1B AR B PR AT RN D JBAR IR
WICAEBT AT I~ Y KRERTHY . =D
FBARZHEET ST, IE 150mX B 250m=
3.75ha OFEM A E L (K—2), i#E -
IIMTIIARF IR T L D EFLTEY ., Fk
19 EFEE Tlo, HEHNOEEAMEE (454
#{&) @ 8 SSR ~—H—% FV 7= DNA So#T %
1ToT7e Fio, BHELIZOWNWTIL, HEH
WO REBIZALET S 5 BATIZRBWT, ¥—
K~ Z v 7% 7= 86 DU % A%
15 FEN B 19 £ £ TOdfE L= b 7 FEIT
b ViTo7, FRE 21 FEFE T, EEE 5
ERCHELNT-EF 1, 709 fE T D FNERICH
WC, IR & EMEBCAR R O REREBIIZ DNA 24T %
1TV, BLIRNTIC L0 BRAER D R s S FE 1
DOIEMBLCHE T BLOA WA HE L, ERHINS
TORKCHEA 2 L2872 28 O F
JE &R L7z, = LC, b FEMOEAMFET D
BARAIRER 2 . FER B OV 7581 F R O B A
FIN—=TIZENENGEIL, T A—T RO
EAGE 7235 A 3 L 7=,

-j{ﬁ;é@;iEﬁf:. %%{i

/LN

s
WA MU~

0 1Q 20 30 40 % ™™~ =ga544h - 150m x 250m = 3.75ha

H—2 ZHIYRAKHICETHAEMADRK
E{RGLE (454 fEIR) RUBRMAIETF DUNE -DNA
S OREE R (5 &R



4. WFIERRE

(1) BB ORE

gk 16 AE~ERE 19 2D 5 AEMIZIB VT,
BB SN TIZ IR D 63~T3% A3 a4 it
S REAMEAE (100m LL_EEEN 72 BE o 2 AR LL
m) HkThD EHESN, — T, ET
BUONT Y, EOFE 20%REOFE 1752
2R C-iafs O ARMIEHE K TH D
LHEESNT (M—3), ZOZ L6 Yi%
Tl 1B RO DOl E 27 LI
S B DBARHI 72 ADEFE T Z - T
DI ENTREE N,

(2) FE+DOTERYHER B O3 B Sk o s+
D& AR AR L

10 BB 27 v —7 (2 KRB X5 )
ORI 72 BARH 7238 DU T, AR
558 (Principal Coordinate Analysis; PCA)
FRAWTENT Lz, 8RN T, BE1-7 1
— VI B E O BB EIC K& <

) 489
a) fEE; ™ (72.3%)
~ 297
600
g (64.8%)
ﬁ 188
400 o
% (633%) ., .
0
& 200 Vi) (67.1%)
NiENmE_N Y
H15 H16 H17 H18 H19
800 175
b) FF5 (25.7%)
o 100
= (21.1%)
& 59
55 400 (19.9%)
e
%= (17.8%) 19
R 20 (19.4%)
0 . . . .
H15 H16 H17 H18 H19
(676) (297) (157) (84) (456)
REER
(SIEFH

—3 FHRYRAEHIZEITE2HHBEFDER
Al - R AR

B H17
m 0.1
;g <
- H19 His
g H19 [E o
S -0.1 < o ol
< 42 g Hi15f T H18
Q o H16
H17 o1 b
&
H18
" N s
o © EFH

PCA1 (36.4%)

K—4 FEESH(PCA)IZKS5 EFDIEMERR
VB FHR BB TFORNNTEEHERDE
Ly

SHhNTHH LI b (W—4), BiE
FIXHRBM AR I BEEAREZAL TV
HTEMWRBENT, ZDOZ G, Yk
Mz 31 2 Fl 7 B Be i 2R T ORI %
FRVEIL, BOME 7 OB A B Sl T &
BThorZ Lickvmdoh T aheMt
NEZ BT,

(3) &%
ARFTEDOFERMN S, T~ RIREMIZE
DB TIREBIO2IED T ot X 2B
% ik, AR & R - O 1A & [l RE
WCHHE L, TERE L O -H o2 oRd
712 & 5 BT B o & B AR RS R
i OB B 2 IEfEICERE T 5 2
EOBEEWEIRBR SN, TH~Y DFEM
%, — R BRREICOWMLTEBFE LTS D
OO, bk EFEFOWE NG 72 6 IHR /2
IEAIRENC L » CEREBAICERK L, TDA X
TEARE R &7 — L T O BRI S ARME DS MR X
NTWBEDOTIERWW N EEZLND,

5. TR ERLE
(WFZEfER3 . BFgE o3 B ONEHERF 235 12
=Y

Cdessam ) (B 10 )

@ EBRIEF, &, REENS, TV
IR E LIEHRARBIERE=2 U &~
TREBRHIC T D 2 B DY FEAETAD
EhHE | B ARRARIF IR A 5E A . 61 4.2010,
F{3 ] v

@ Iwaizumi MG, Takahashi M, Watanabe A
and Ubukata M, Simultaneous evaluation
of paternal and maternal immigrant
gene flow and the implications for the
overall genetic composition of Pinus
densifloradispersed seeds, Journal of
Heredity, &#iH ., Vol. 101,No. 2,2010,
pp. 144—153

@ HRIERN, B4 1, mfEa, BB,
FAEL, MABBERE=%Y 7
BOWE LA, ILEOWAKERE, &
I 52 & 2010, pp. 20—24

@ BRIERN, GIES 1, mfEa., BT,
EAM A AR, NEHETF AR
1B, MAREEERRFHROE=21
7 BELOTHEOME, WADOE LS
B, AHEHEE, 2009, pp. 9—12

® ZARRIER, mfEa, EBE— AT ER,
PR E T, REPE T, BEE, (LHETE
T, FATE P R B R AR AR i s R PR AT AR
WO T 1= RIZERE L7 [ E R 2
BT DR EH b F M O HEIE OHER |
B ARMBIFZE, &HeAT. 59 &, 2008, pp.
145—148

® Iwaizumi MG, Ubukata M and Yamada H.
Within—crown cone production patterns




dependent on cone productivities in
Pinus densiflora: effects of vertica
llydifferential, pollination—related,
cone—growing conditions. Botany. #t
A . Vol. 86, No. 5, 2008, pp. 576
—586_

@ Iwaizumi MG, Watanabe A and Ubukata M
. Use of different seed tissues for
separate biparentage identification
of dispersed seeds in conifers: conf
irmations and practices for gene flow
in Pinus densiflora, Canadian Journal
of Forest Research., ##HiA . Vol. 37,
No. 10, 2007, pp. 2022—2030

(Fa%KR] GHoi)

@ Iwaizumi MG, Takahashi M and Austerlitz
F. Five years of paternal and maternal
gene flow and the implications for the
overall genetic composition of Prnus
densifloradispersed seeds, IUFRO 2010
Joint Conference: Conserving and Enha
ncing Productivity of Forests in the
Genomics Era, 201043 H8 H, vl —
T eI T TN T

@1Iwaizumi MG, Takahashi M, Watanabe A,
Miyamoto N, Yano K and Ubukata M.
Paternal and maternal gene flow, their
genetic contributions, and temporal
variations of Pinus densiflora dispe
rsed seed populations during five years.
55 120 [B] B ABMES RS, 2009 4 3 A
27 B, REH G RT)

QB IER, mffEak, A£G ER, LHEBLE,
BRTE, KRB, T~ ORHE L
BT D mWEE IR B X
R B 119 B A AR TEA RS, 2008
3 H 28 B, P GREUELRY)

@ERIER, SfEa, UL, FAM T,
RKEFBES T I~ RIS D851
TE— 4 A2/ A N2 M T I T2 2 AT i S
M H—. 555 Al A AL RS 2008
3 H 16 B, kA ek EERSES)

OERIER, SfEa, EUEE, A ER,
AR A KRB, T~ RRMICE
FHEMEFE AN LT 2FMOY—
7 a—, 5 118 B H ARHMFEE KRS, 2007
F£4 73 B, f@AT LRE)

6. WFIEHLR

(D BFFe A

IR TEFD (IWATZUMI MASAKAZU)
MSTATEOE NSRS AFFERT - AR BE &
vH— R
MeE%®F=S:50391701




