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B IRF AT (Camelia flavida ) & —F0 BAG IRE OACTRIY S AESTAEY) , A w8 1R A8 1) Tirf BHIE A S 6T 74 57 I s 0747 2
TIPEFIAR 15 hm®(300 m x 500 m) YRR, FIHT 13 X6 TURE (SSR) ARIC , P48 S iy S50 0T TR 90 <6 26235 1A A0 23 1) 3% 25 g
(SGS) E: AN R0 Fl s A% AR RS2 . S5 RRIT . (1) IREE G AEAAE 50 m BEESINT= A B3I SGS, 7EME A S BRI
R FAERE YA o B PSSR B B SGS BRBE (Sp=0.0248) ; (2) IR M A AL AP AL B LR Y IR 5548, 20 91 12.47 m FI
29.03 m,72.2% 46X H1 81.0% Fh T A AEHEIE B934 FFRAE 20 m 5 (3) IRE AL/ N B [ (FREFRIFE S <1 km) (9 4 > Fh
HE,F 2 AHIE 100 m MY PIANEESRAE T W A% Ak o WU AR B M SRUX VR B RS 1 R PR A BELASHIE Y, AT S 3500k %
SACTAE/ DR = A i AL 44k
KR MR IR IR S AEAS A ARG 254 s LR

Fine-scale spatial genetic structure and geme flow of Camellia flavida, a shade-

tolerant shrub in karst

PENG Guoqing, TANG Shaoqing "
Guangxi Key Laboratory of Rare and Endangered Animal Ecology, College of Life Science, Guangxi Normal University, Guilin 541004, China

Abstract: Camellia flavida, a golden” Camellia with yellow petals, is a typical shade-tolerant shrub in karst regions. The
aim of this study was to explore. whether karst habitat heterogeneity contributes to the fine-scale spatial genetic structure
(SGS), gene flow, and genetic differentiation of C. flavida at the small scale within a 15hm” plot of northern tropical karst
seasonal rain forest in Nonggang, based on 13 microsatellites. The results indicated that there was a significant SGS in C.
flavida within a distance of 50 m, the intensity of which is moderate (Sp = 0.0248) among shrub and gravity-dispersed
species. The mean seed and pollen dispersal distances of C. flavida were short at 12.47 m and 29.03 m, respectively, with
72.2% of pollen and 81.0% of seed being mainly spread within 20 m. In addition, there was significant genetic
differentiation among four populations at the small scale ( distance between populations < 1 km), and even between two
patches separated by a distance of only 100 m. It is concluded that karst habitat heterogeneity significantly influences the

gene flow of C. flavida, leading to comparatively strong SGS and genetic differentiation at the small scale.
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Hh EDE A e R RS o A TR R R L R o RS AR 64% , B AAETVE o pd L BRI
pUntty SRS A B WA AT A NV A 2R BRIt R A A MR 2
PRSI 28 AR (TR R X AR ) 2 B SR WG Sh A ) b X R P, R T W TR
Hu XA X 2R RN A 2 R PR AR T 0, ) 7 5 b R G A SRR X AT SR MR M S, T R
Y FE XA LR R BT E B RPRIL AR S 2 T o W AR B R T S B R A
] L7 A R R A R e W B sl 46 S AR TR A AR A M A I A i AR 2 R G R A T DX
F ) A S AR AR X g

73 [R5 AL 45 4 ( spatial genetic structure, SGS) J&F8FHHELE 4k %S (0] B R B ) 43 A 4% S | H R RIS IRz TR
SRS FORCS M PRI B (0 56 R AT A5 18] FARSE MY L ST SGS A Bh T T A Rl EEAN PR 8] A s SR [0] 14 AH
HAEF LSRR & SR sh A, e AR (0 R AT AR SRt B S 0 TR AT, SGS #A k2 bk
FE PRSI A G — AN SR R ) BRAT B9 SGS BERS SZ MBI AR SZ B, 7 A8 B R AR A 5 8 1T E R — A,
NI R85 S5 P A3 AR — 35 SCS JEA AR B RRIE 5 A 25 R B KA T4 PR Z5 3R, 5 i 1 R 28 Ak
e, - EVE AR, — Ay BN 2 R00 | S R SR IR BE iRl TR0 A PR A A8 A R Ik
SERAE SGS!T Mz ALK A D AL  EE B AR T IX (overlapping seed shadow ) \ZFE AL 1% s FIBEHLAY A
BRGNS ) ek 55 SGSH e e SR SGS B A4S 32 R 3SR T RE A I, AT PR A AE R AR T S 8
FEAE SGS' 22,

H AT, W TR XA ) SGS KR R AL 1 F 5 4 /0 T AR T 8 RS AVBIF 92 01 /b ) TR B 42 AE 5% ( Camellia
flavida Chang) f&—FP BATIR B CAE RIS AL TS MY , 8 T W SR Sl ) o S i BHVE R . B i Bl as (&K,
A5 B B AR TR 100—500 m AYER Tl A0 YA A AR REEM > Bl o, S BRI 15 4%
FERs ELE R AR AR SCLAWE IR b DX () Tief BV AR A B 28 M WFFE XS 42, B T 0 S AL Py s B i 22
T HEFRAR 15 hm* (300 m x 500 m) WE0AE s, A A T2 (SSR) bric, 485 DA R IR, (1) IR B4 AEAHY SCS 38
FEfMar? (2) IR E G AL HA EAE R R AEER? (3) WU 5 204 A 45 5 B P IR B A AR AR 1Y SGS BRI
TS AL S A B BRI 7

1 #E7E

1.1 W5k

) PG 57 B AE A R 2 PR AR 15 hm®(300 m x 500 m) WM ( LA TR 15 hm® FEHb) J& ) 78
FEYIBFER T F 7 P 50 B SR PR X 7, J& P [ 2R AR AR 90 Z2 A M 0 I 4% ( Chinese Forest Biodiversity
Monitoring Network , CForBio ) Fl 4 BRERMAE Y Z2 £ Wi X 2% ( Center for Tropical Forest Science, CTFS) H %L
0 5 P R e P U TS o N D bt o 5 IR o3 & 5 iR & A N RN E ) 22108 57 R 7
DA b TR PR P TR DX AR B 2 A 2200 L T A R R B i, A T AR R v ) — A
A ZE AR KM AARBINE , )2 RERE, I %5 LR AR e ASAE ), P01 70 T8 3 b A 0T U DA Ey s e ol
FHHUINA 555 DU it A AR K22 577 0 15 hm® FEHUR RIS BRI A 9 Z2 HEPE I N 4% (CTFS ) [ 22
FFEHEE R AR R M0 SRR N IR = 1 em BRI FP 2 FR A% | m B A RORAS B A b S 5 Y
TRREHL PN A B FER AR 0 A 1 1 AR s AL AR PR [ I A0 o) Bl o A A7 DAL A 5 S o e i 52 1) A1 1Y
B IR BB ACSFRE A AR W SRR RIS A B RO RNR B B oA AR BRI . R 3
TIPSR A 45 S TP o TR B 4 B S R A 2 [ s A5 254 BE DRt 520
1.2 AR 7 1%

X515 hm? FEH P T AOIR 88 4 AE A8 AR TR A ISR AL BRI 2—3 gt <2 em®#8 R T
A AR TR A B T AR e HE RIS B DNA . B4 =1 em AYIR B 4 AE 2RI 0 A AR A 9 4 Bk 7
RA W) Z2 A W DU I 2 (CTES ) [ 5 A i B BOR IR Al 0 58 ehy ) PO R U5 I 2 S SR 5 2 4 A3, T fieg
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<1 em BAMARAR bR o U S5 RO 3 bR CL AR bR bR A BE B, 80 JUA e S ARARAE i A b . AR B2 A5 35 3]
FFAEAF I IR AL 0 3 MMERR BB 2 (AR <1 om, WRIBBITFAEFR) I (1 em<IEfE<2.5

em, BRATIR BT ALAE WS ) FUAER (42 =2.5 em, BIIABITFIEAERR) .
1.3 DNA $2I(F1 SSR 73 %4

) DNA FERIBCR IS RS 9 CTAB 3512 AR T & 3R 11 38 XRR B A ALY A 21 XL 40P 4
2% ( Camellia pingguoensis) "' 3% 59 Xf SSR 514, I 10 IR B & AL A A ARAE R X FE AL iE 47 PCR 78
69075 1 2R I I g BB HL Dk 23 81, B 13 X4 2Rl T M L 2 3 Y SSR 5I# (36 1) . PCR {AZAITE
FF52% La 5
1.4 Bt
1.4.1 BfE2HME

SSR o 15 Al FHAEZ: 3K F Genepop on the Web 3 K] Hardy-Weinberg “F4ff , Micro-Checker v2.2.3 AR
T T AR ZAV S (null gene ) , GenAlEx 6 A3 G g A Ay S I (A) WL A& FE(Hy). . WG BE(H,) A
[ 7€ REL(Fs) o
1.4.2  ZS[AL S5

FIFH SPAGeDi 4 iy Loiselle 25 155 2% 228 (kinship coefficient, F, )QJ'ETI‘(}CEE: AEARIN) 23 ()R AL 2
FA(SGS) ., LB T B2 (distance class) A 10 m, 1000 RIS TR F . TT/E%%H 95% B X ], 25 [A] st
TELEHSRE R Sp Gt ,Sp= —b,/ (1 —F,) ,b, R F SRR RGBSR F oS — BB R R R 80
1.4.3 /NRUZIEHIgE 54k

DI ARTE) V8 A SR 57 5 R4 X 15 hm® 5 R
NG (144 #k) ,CS(219 ¥k), PA(35 ) Fil PB(62 ) 3t
4 FPRE(FPREME]E B 0.296 — 0.982 km, F-1570.627
km) , BFSEIR B 4 AL A5 7E W5 SR b 3 /N IR S8 Tl A ( ol
REEEE RS <1 km) A3844 046 (1) o FIH] GenAlEx 6.5
BT SRR R 22 18] 19 3545 2 b R BOCF &) AR PRI
(N,), & & 999 B4l it 5 Mg B . SR 5 R
STRUCTURE v2.2 8 RS R RE a8t AL 254, 40
B : Burn-in 100000 ¥X¢Markov"s chain Monte Carlo
(MCMC) 500000 4G, | 20 K, 7r4H%H K=1—5,
EATEE L R 45 ) A FAE 2254 Struture harvester' ™ 43
CINERIE S Sy S | NRESEN 4 M E SR EHEDEAHE
1.4.4 P FER i Fig.1 The satellite imagery of four populations of C. flavida at

PATS hi” BEHL ) 2 1 0 FAX, B FUBLAE R S 2 small scale
A, I CERVUS 3. 07 %k ™ ¥ 47 28 A 4% #r.
CERVUS 3.07 23 T RAUSRIE DA T 26 A 00T, Sl s A A AR R SR A 22 8] B LR A A X 4 (LOD) Y H
RN BRI FOE A AL I FHEL (LOD ) FIWTH 8 351 . ZEXCEEIR M2 A M b, B
H B E TR =1 LOD (H AR BCEA G, BARS RS H & . FAREE S 21, 5 BEN
123 B S5 AS S LA 0.9 , 47 fUS %A 0.01, ﬁ{ﬁrﬁzﬂ@j@ 80%, M3 Dow FI Ashley' ™ [y 7 1k LA Ik 8
S AEAS R S AR B ) AR R EAT A BGRE . (1) 2R = LOD fH B2, BRI 00E o 5 74%
BORW R BREA BN ACAS 5 (2) TSR =8k LOD fE A 2, A — N JEAS LOD & 3 IRk A iz 3 A Ay B
AR, BRG ARG A BEARI AL AR ) A b 2 T AE S T FVRD 7 A 3 BE U AL, IFARHE GenAlEx 6.05 #44* J1H4E
AR AL R R
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2.1 ZE[EsrA
15 hm® BEHLA IR B A AE TR 144 Bk, Hop 2y 4
BRI SCAE A4 435 R 21 .48 1 75 Ak, 58 4840 A 78 1 b ]
F129 3 hm*( 100 mx300 m) [ X 32k, H 9% 4 Fh 2% B 4k
FEA 5 MK 10 R b A B (2 b 43 S PN BEER NG
FING2 (E2), ULAM, FEHBANE FE TCIR 8 S A28 A
SR AR IRST R
22 fEEHME

FIF Y38 2 T T 2 PR A 13 X SSR 5 9%}
15 hm?® FEHLAY 144 BEASRIEATY 3G, S50 3L (A) W
WZeERE(Hy ) JHERIRE B (Hy) A 2 RE(F) 51
WA 7.23,0.748,0.729 F1-0.027 (% 1), &fE&iiit

300

200 |

Y/m

100 |

NG1

200 300

X/m

0 160 500
B2 15 hm® R ESHESHE

Fig.2 Distribution of C. flavdia in 15 hm? plot
WA ] 25 T2 R b B PSR B xR S BEER NG1 Fl NG2

Genepop on the web ], Bonferroni %7 1E 5 A 514 FLA9 i 25 S50 it R AR A% A (5% 1) , Micro-Checker £
W13 X5 M AAEAETAL A, X FRIAIX 13 Xt SSR 514 HAT 55 8 () 2 8 AT S

®1 15 hm’ #RESERNEES N
Table 1 Genetic diversity of C. flavida in 15 hm? plot

s 3l BIGRE SR et R mpmyWLROAR
Primer  Primer sequence(5'-3") Ta (C) A ol AR Fi PR (P )
H, Hy HWET (P value)
TER4 ;?é:é::(?ccé\&fég(i\/\c}\f;g 54 10 0.708 0.708 ~0.001 0.9247
wy CATAGECACICAGATE N 5 o om om o
ATCTCTCAAAAGACCCAGT
TER12 EATEC%;GGAGfG(ngﬂAT 54 9 0.813 0.768 ~0.058 0.1104
CTCATTTCCCATCAATACAC
TER2L G 52 8 0.778 0.769 -0.012 0.3577
FLA4 EEKIL}AC?:T(’A(}(&(;Q(E}AA(&%??X(A}/{ 58 4 0.785 0.734 ~0.070 0.8550
FLAS ii%%ilclclgfrfé;? AC Alf(?lGCAl(éi]Cl: 59 7 0.715 0.693 ~0.032 0.0204
FLA9 ii‘éiiigﬁiif? é igéﬁéﬁé (?'1{ 58 13 0.868 0.861 -0.008 0.0021*
i OMBIIOGMOMGEMGON 0 e o o
s WOOTTUGAACCORTANGIG o s
TAACCAGGTCAGGTGTCAGCTAT
FLA26 CAAGACT(;CGGAAAGCAAAGTCT 58 7 0.681 0.665 ~0.024 0.0536
FLA27 E?“QESTT;:?”? cTTCTGcAcér/;é? é‘((;:é[/:c 58 7 0.840 0.813 ~0.034 0.0211
FLA31 giéiﬁéﬁ:ﬁ? g AAAAGT é;T(:’F(j\TC:CAAJ 58 10 0.785 0.764 ~0.027 0.0299
FLA36 E?EZSSSEEIST%T(:/\TTT%érﬁﬁ(T;??A 58 6 0.708 0.727 0.025 0.0127
S 7.23 0.748 0.729 -0.027

A, alleles; H , observed heterozygosity; Hy, , expected heterozygosity; Fg, inbreeding coefficient; HWET, Hardy-Weinberg equilibrium test; * , £8

1 Bonferroni 87 1F J& i 25 I 25 e 18 TR A A% ST 1

P23
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2.3 FERIRAELER

IR BAEAA R 1 2R % R E(F,) 7E 50 m {5
WAELE 3 TE A, 50—130 m &b T B F % A WE
B shRAS M 130—220 m b F B EF R (K 3), 7F
S—FEES L 10 m, F, 2 0.0521, Wg /N5 — R o (the
first cousin) Y F,(0.0625) ,SGS #RJE Sp 7 0.0248
2.4 NRESERIREE

— T, PR SGS fERAN BV E R A S —
LA W 5 0 A G (HJE 15 hm® FEHBIR ¥ 4 4K
250 SGS 7E 130 m J& (130—220 m) Y7748 1 B W iy 111
AL 3)  FRATHEMZ i T2 AR 100 m PR 5E
Pz [ A i 2 st AL Ak 80 . F g2t R W, NG

0.06
0.04 L
0.02 L

-0.02 |
-0.04

F4 Z 3L Kinship (Fy)

7

006 - 20 40 60 80 100 120 140 160 180 200 200
-0.08 L BB 4% Distance classes/m

B3 RESAEFHBA=EEEEH
Fig.3 Fine-scale spatial genetic structure of C. flavida

FRFIRRG R, IR 95% 15 X 1]

HNG2 WA BESRZ (B 7775 25 AL 70K (F g = 0.079,P < 0.05) , STRUCTURE #5858 i Mt ) de 1 38
e R4 K =2, STRUCTURE 35 E 8 Wi BEH (1) 38 AL S5 M AE e — B AL e (| 4) . FTLLF 48
311 STRUCTURE YJ{ERH 15 hm”® R ANIR 5 4 A6 S BB 0] A7 7F i it 15 3 Ak , 8L SGS 7E 130—220 m

PR R,

LA, W SR A/ N ROBE S T P (CRRF D BE 25 < 1 k) 4 N IRAR S AL 28R BF )35 & AR T b 3 (st % 41k
(P<0.05) , it AL REL Fo, o 0.099—0.133 73428 0.116; S&R ik 1.632—2.285 4474 1.939(F% 2)

400 - 1.00
a
300 |- 0.80
Y 0.60
200 |-
0.40
100 |- 0.20
0 | | S — ¢ 0
1 2 3 4 5
K

NG2 NG1

B 4 15 hm*#ith NG1 #1 NG2 B4 HI3A) STRUCTURE 4347
Fig.4 'The STRUCTURE analysis of NG1 and NG2 patches in 15 hm? plot
(a): K=1—=5 I K5 AK (IR RIE 5 (b) :K=2 B, i BEY ) STRUCTURE %2614

K2 DMRETERESEFZHHENEESURY F, MERRT N,

Table 2 Genetic differentiation coefficient F¢; and gene flow N,, among populations of C. flavia at small scale

NG CS PA PB NG CcS PA PB
NG - 2.161 1.679 1.632 PA 0.130* 0.105* - 1.754
CcS 0.104* - 2.120 2.285 PB 0.133" 0.099 * 0.125* -

ISR R BAL AR oy, EXT AN BE R N 7 3757 L E R 8H% 0B (P < 0.05)

2.5 FhFIRAIIER R

15 hm?® FEHDIR B G AEAS 4 G R A A 3R I, 76 — BB A5 B 80% /K- T, 21 #R4li 18 #k(85.7%) 4
FIVGE 3 MR (14.3%) RARRNHE(FK 3) . Hili s 2, 18 PR AL S T REM N | 3 Bk AT BE Sk AL LA,
XULAA 15 hm?® BEHL AL B (A R A R AR il N | 8D R U T RE AT

I EAS BRI, AR IR MR [ o5 e 4l i 1Y 33.3% ., i, R4~ 44 NG9O 1 NG91 2
FEE 5 RUE NG9 Fl NG105 ; [l £ A fF [l s NG109 NG111 F NG121 H5JH 5RA NG98 (£ 4) . Wi
I ACASFIEEAS (4 A0 B 5 R TAZ 3G BE B K 0.65—51.05 m, -1 12.47 m; LB GRG0 FE 25 3.06—
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194.73 m, -3 29.03 m (%4) . LL10 m J9BEEGSR, Geit 4 s R o8 e AL i AR AR T AR R 45
R WALy FRh ) A5 R I B 35 R B2 20 m WM, B o5 LB 53501 72.29% 71 81.09% (&1 5) o

%3 15 hm® HEHAE RS T
Table 3 Parentage analysis of seedlings in 15 hm? plot

L WA L e ™
TO‘;‘ i‘g(;g;z’" fir A L((I’}if Bl %@;7“‘ i A L((I’}if‘ Bl BEH LoD R
(PLM) (PC) (PLM) (PC)  (TIM)  (TIS) (TC)
NG3 NG32 0 5.92 * NG137 0 3.73 * 0 12.23 *
NG8&3 NG115 1 0.88 - NG103 0 3.89 * 1 7.59 *
NG&4 NG108 1 -0.88 - NG9%4 0 5.36 - 1 7.46 *
NG90 NG8&9 0 5.44 * NG105 0 8.54 * 0 17.21 *
NG91 NG8&9 0 4.84 * NG105 0 7.09 * 0 15.74 *
NG111 NG98 1 3.95 * NG95 1 1.36 - 1 10.20 #
NG120# NG8&0 2 -5.84 - NG104 0 4.89 * 3 —1.48 -
NG121 NG102 0 6.53 - NG108 1 2.43 - 1 10.21 #
NG122 NG98 0 7.73 * NG103 0 1.49 - 0 15.05 *
NG132# NG134 1 1.54 * NG115 1 -2.46 - 2 2.51 -
NG140 NG71 1 -2.11 - NG15 1 2.45 * 1 5.35 *
NG37 NG130 1 4.09 * NG57 0 10:18 > 1 12.10 #
NG77 NG70 0 2.87 - NG31 0 7.22 - 0 13.22 *
NG&6 NG114 0 14.20 * NG117 1 8.43 * 1 17.88 #
NG88 NG110 0 4.22 - NG8&2 0 7.50 * 0 14.79 *
NG40 NG23 0 4.98 * NG69 1 0.23 - 1 8.61 #
NG48# NG51 1 2.40 * NG65 1 -2.22 - 3 0.30 -
NG50 NG51 0 8.03 * NG34 0 9.90 * 0 21.31 *
NG81 NG112 1 1.96 - NG97 0 8.67 * 1 10.83 *
NG109 NG98 0 6.09 * NG20 1 0.13 - 2 7.43 *
NG119 NG99 0 5.93 - NG8&7 0 7.84 - 0 14.90 #

0, Offsprings; FC, First candidate; PLM, Pair loci mismatching; PLS, Pair LOD score; PC, Pair confidence; SC, Second candidate; TLM, Trio
loci mismatching; TLS, Trio LOD score; TC /Trio confidence; “ * "l “=" /0 FIRTE 80% BAGHE T BEHNA BE  “#” Fmizsm RikB ¥or

R4 RESEFMFMEMEBIES
Table 4 The seed and pollen dispersal distance of C. flavida

ity R A & Fh &A% 2 /m ARG /m
Numbers Offsprings Mothers Fathers Seed dispersal distance Pollen dispersal distance

1 NG3 NG32 NG137 33.41 106.85
2 NG83 NG103 NG115 11.92 16.99
3 NG84 NG108 NG94 6.66 5.57
4 NG90 NG89 NG105 1.50 9.46
5 NG91 NG89 NG105 1.40 9.46
6 NGI111 NG98 NG95 6.26 4.60
7 NG120 NG104 - 23.05 -

8 NGI21 NG108 NG102 13.12 6.89
9 NG122 NG98 NG103 12.72 7.80
10 NG132 NG134 - 43.49 -

11 NG140 NG71 NG15 16.94 42.27
12 NG37 NG130 NG57 0.65 17.97
13 NG77 NG31 NG70 6.22 27.53
14 NG86 NG117 NG114 5.88 5.88
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%5 TR AR AR AR /m AER AR /m
Numbers Offsprings Mothers Fathers Seed dispersal distance Pollen dispersal distance
15 NG88 NG110 NG82 4.17 4.57
16 NG40 NG23 NG69 8.82 38.03
17 NG48 NG51 — 4.14 —
18 NG50 NGS51 NG34 2.25 14.73
19 NG81 NG97 NG112 51.05 3.06
20 NG109 NG98 NG20 3.60 194.73
21 NG119 NG99 NG87 4.53 6.14
- Average 12.47 29.03
T FR B HREIAA
0.8 -
AEH
5 06 -
5
=}
g
s 04
¥
K
0.2
0 7 z z z 1 1 1 1 E] 1 1 1 1 1 1 1 1 Z

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
BE B %% Distance class/m

B 5 RESUFESNEBRLMIFTEBIAE

Fig.5 The pollen and seed dispersal frequency of C. flavida within distance classes

BEAR 433 PR BEER NG1 A1 NG2 2hilfi B9 S AR IR FEA T 43 M A B0, BR T BEH NG1 4 1 B4 A
ARV TFHEEE NG2, BEHE NG1 2 1Y SCAPPRIATFBEE NG1 N, BEE NG2 2 YA AR E R IE T B NG2 N
(K 6) . XRIIIRE ALK AR LT A AE T RE | A AE TR 2 6],

3 e

3.1 ARBALEEHI(SGS)

SN SCS WML BN RIEA T IR AL 0 MAFAE R0 ALK TR, #1755 i sl R L
A R FEN SCS, WKL R M LA R ) T B PEART S S5 SRR MR 5 B SR AL 3R b 2 7=
A AE I R S B LT S SO 0 SGSTY | A s AL By KSR Al A5 3 DA ) B A R G B MR R
R SRR IR A TR R KGR R A, Rl TR T A 4R, ELEA A B R A SO R 4 A
BRI SCS, W45 R IR SAERAFTE 1Y SGS WIEE 5k 50 m, 55 —HE B %% 10 m S5 Bl P 1)
FGEZBF, 2 0.0521,8p M 0.0248 , B /R B3R 1K) SGS, 5 M (245 - —5, REEMTr 2 IR B 448 25 Fh 7 A1
TER LG I B A SRR B 43 A 12.47 m il 29.03 m, 72.2% AR FIT 81.0% HYFP T~ FOAEHEIE B 7E 20 m 78
BN, TR, A8 BRI AERS FFh 1L 3% HE B S B0R 78 £ A6 2% AT BRI SGS.,

SREHINLZES (C. japonica) AL, Ueno 25 FI ] SSR AFFEAE 4 hm® FEHh R B ZE RA 5 m LA
FEAERL 5519 SGS, Chung 45 FI R TEEAFSE 1 hm® REHBAYILZR ( C. japonica ) & BRATAE B3 SGS HYHES A 21
m, 7EEB—FEE 7 m JEHEN F o8 0.02, XRINRE G AEZE 4 B E SGS IR MR A I WK T Il 2
MM IR E AL Sp 5 He SOV RIS Y H R Y R W 04 L TR KR % MK ( Handeliodendron bodinieri) f) Sp M
0.0233 /Y25 AL, [FEF 5 Vekman A1 Hardy ™ S25 1) 6 FHEA Y Sp (0.0259) F 6 FhFp 14 5 11 15 1% (194
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X/m \\ Q 114
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1o |- N
o EA \ 82
A TR 114 P73
> #F 105 |- =3
-> b
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Fig.6 The seed and pollen flow of C. flavida in 15 hm? plot.
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