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Abstract; Human activities have vital impacts on ecosystems. Deforestation is one of the most common human activities.
Deforestation leads to reduced population sizes of the remnant plants, or leads to local extinction. When deforestation stops,
population size of remnant plants may increase gradually and some extinct species may appear via seed dispersal. However,
genetic composition of the restored populations may be changed due to bottleneck effect or founder effect. Theoretical
studies have proven that deforestation has negative impacts on genetic variation, and that rare alleles are especially
vulnerable to loss. However, there are few empirical studies concerning the genetic consequences of deforestation on plant

specles.
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East China has suffered from serious deforestation, and there is hardly any pristine forest remaining. Zonal vegetation
in subtropical areas of East China is constituted largely by evergreen broadleaved forests (EBLFs). Castanopsis sclerophylla
is one of the dominant species of EBLFs and is also one of the earliest evergreen plants to recover during the restoration
process that follows after deforestation. Therefore, it is an ideal species to check the effects of deforestation on genetic
variation.

To study the effects of deforestation on genetic variation of Castanopsis sclerophylla, a total of 138 individuals were
collected from 5 populations, among them two were from mature forests and three were from restored forests. We used
microsatellites to detect the genetic composition. After screening the microsatellite primers available in congener species C.
cuspidata var. sieboldii, we got five pairs of primer suitable for C. sclerophylla. Each individual was genotyped at the five
microsatellite loci. The five loci revealed 29 alleles in the global population. Mean number of alleles per locus, effective
number of alleles per locus and allelic richness of the global population were 5. 80, 3. 54 and 4. 85 respectively. The
observed heterozygosity (0. 53) was significantly lower than the expected heterozygosity (0.72) (p <0.01). Within-
population genetic diversity was high, and no significant difference was found between populations from mature forests and
from restored forests. Little genetic differentiation ( Gy, =0.028, Fy, =0.032) was observed among populations and the
calculated gene flow was 8.68. Comparable genetic variation in populations from restored and mature forests indicated that
deforestation in this region has not significantly reduced genetic diversity of C. sclerophylla, mainly due to its extensive
sprouting. However, the software BOTTLENECK indicated a recent population bottleneck in 3 restored populations, a sign
of distinct population decline in recent generations. A recent bottleneck was also observed in 1 mature population, mainly

due to recent forest fragmentation.
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SR AR B2 — 1) AR SO A B B B ERB B0 0 R B AR AL 0 YR 2 A, 3 L e
BE 0, AT AR R R SO A AR AR R, L R SRR 5%
1 R
L1 BT SR

SRR AR T AL T B EM K AL S K
FEXBIFET 5 MBI S, ROSRAEH & 10
1A 1. REERBHAE(TT) B 1956 FiiHE
BRI U, T 349hm’ , 1981 73 HR AL
R, BRI BT AT , TR L X O P b
K — AR R B, Hoh R AR R
TR, LA A R AR, TR Y
P B T8 45 DR A 59 B YRS AR
o WG (RY) T FRAILCK, XEBEE
WA SRR R, B ERA A, X2 i
SRR A, RS AR B, R Bl ABRASHABORIS
13- FUA A (QY) R B (CY) JB T R SHK., ) Sompng e I the present sy
S BR0Ah SR, T R ASE 3 T
(B BLRHMRIR) , BRI, B LBV AR AR O VL A%, B
MRAEINCAL , L AT R S RITE I I S AR Sk, B b R B LR 2 — o T E
SR (AY) BREE S A DT, EERAF0 DR, B ARER AT I LR, T4
K, M THA LB IEE , BESEG A SRS . SRR ILE 1.

AEAFIRE S, XPTRIRE 30m BAL B2k MABERLRAE , % BBV REA O BERLYE , BEA R AP IK . S0 1%,
S SE OB LSRR R SR O, BT B IREBE TR, AT DNA $RR.

F1 ETHMBECEREESHNE
Table 1 Localities and parameters of genetic diversity of sampled populations of Castanopsis sclerophylla

FFEEZRIZNFE 1 Codes of populations are same in Table 1

F4#¥ Population

N =2 - A 3 A3

A T ot vt bty oot b PWES L0 O
Park Station Fenling Lake Area Temple Ayuwang

425 Code TT RY QY CY AY - -
Attribute Mature forest Mature forest  Restored forest Restored forest Restored forest
wa we ww wes owen
FFEEI/)N Estimated population size > 1000 > 1000 ~100 >1000 ~500 - -
HEAE Sample size 31 30 17 30 30 27.6 138
PHESMREMNERLE A 4.80 4.80 4.40 5.00 5.60 4.92 5.80
PHEMRAREMEELLH Ae 3.28 3.25 3.20 3.30 3.61 3.33 3.54
HEAEEE AR 4.52 4.57 4.40 4.75 5.04 4.66 4.85
WHSAEESHE NR 7 8 5 7 11 7.6 12
HiAZ &8 He 0.68 0.69 0.68 0.68 0.71 0.69 0.72
MELEE Ho 0.46 0.54 0.58 0.48 0.60 0.53 0.53
R 0.33 0.22 0.19 0.31 0.17 0.25 0.27
1.2 M

DNA $RECR gk R iy CTAB 3% (Doyle & Doyle 1987) #47 . T E MR ILEZ BT HIT | 55
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F/EK C. cuspidata var. sieboldii )i T2 5| wt 78 sk BT S XL AB| Y ( Ceul6HL5 . Ceub2F15 .,
Ceu87F23 ., Ccu33.Ceu93) . PCR &7 fA Z& ( AR 20pl) 0 :13. 50p] dH,0.2. 00wl 2Bk 1. 50l MgCl, .
0.20p1 dNTP.0. 20l Primer F.0.20pl Primer R.0.20pl Tag DNA 24 H§.2. 00ul DNA 4K, #% & PCR ¥~
WU :94°C T DNA EAR A ¥ 3min, 1 MEFF;94°C T DNA AR AS#: 30s, 18 k 30s,72°C ZE{# 30s, 3t
35 MEF ;72°CF ZEAH 10min, PCR F=4J5R FH 6 58 8% B PR EBRAZ I FL Kk 4085 , R YL B 5 /5 , 7€ BIO-RAD %
BB R G T AR 44T, DL pUC19 DNA/Mspl (Hpall) marker 23 (Fermentas 23 7] 7= i) fES IR, B &K
B AR R E R,

1.3 #iEasE

BELHEMESEEERAT TFPGA version 1.3 1 FSTAT v. 2.9. 3. 2PV ANk A5 Ab 38, (U FE 2 1

B R SEMERE(A) FHEBAAAREMEFRL(de) FEHFEE (Ar) FBESAEFEE (N, BIHZE

<10% WS B ) BB A B (He) NERAE (Ho) JERXRE(F) FEE W (Nm) . Hardy-Weinberg F
TR K . FREEEE MR Nei” s HEMMERE(Gs) P 5 Weir Ml Cockerham [ F-45it(Fg)
A58, Pt 1A AR A BE RS 5 1% — B0 LAk UPGMA JBIEAMTSR I TFPGA version 1.3 447 . sBfEHERS 523
IR S 9% 7 SR A Mantel #8347, JRFJ BOTTLENECK 25 ™' # 30 & F Bt v R B 1276 3 B AR O FhBEI
M, HTFH TR —BARE TAM #80, 5OR A TPM 8L [ it B T4 SCRA MM T EFR SRS, Bk, R
FH Wilcoxon test HEfTHE50 o

P

T REERFARAE X EDHIX 5 SR EE 138 MRS, 5 3FZ 2 SSR 514 ( Ceu8T  Ceul6, Coub2 |
Ceu33.Ccu93) Fhhir Hy 29 MEMERE , Ko 12 MM EFMER . FHEBMSFEMNERSE AREMER
HEMEREFESHNS.80.3.54 f14.85, MEHLAE(0.3)RTFHEREE(0.72) Y¥HBEHHEE
%S Hardy-Weinberg V45 (p <0.01) ,HJFHRHEFAR, EXRE N 0.27,

IFPBEKERE (1) , BELHERBNEMN T EFHK (AY) MEMME., ZHRLTISEFHEM
BEMNERB P EREMERR EEFEEE BEEMNERRE , AEHBEREGE MNEREE, £S5
R B LR EEAR(0. 17) (B3R IRES 0(p <0.05) , AFFE Hardy-Weinberg V-, T % 4% I it
MRFBRIFHREFMR AR NREREMHE, AENEMEREE  RRNEREE, HETE 5 MR PRI,
HERBERME(F=0.34) , YW 5 NEEE, B ARBREMER, I BREE-RUSFE(QY) LISk, Hit
4 NPEEERMRES Hardy-Weinberg S48 (p <0.05)

MBI E AR R EREFERR A SRR, AR LR E LR, X WEAAER  MEE ML L, 5
ANFEEREE SR B Csr) U 0.028, For th R 0. 032, BB AE 78 R 45 R ZEUTE7E TR0 P9 30, Fha )
AR R 3%, IHEMRHERZEREERR, B 8. 68, MEHMEMREA—BE R, 0.7783 ~0.9523;
ML BB MTERE A 0. 0489 ~0.2507 , 2R B KMEMEE QY 5 RY Z[H, B/NWECY 5TT Z[F[(F2),
UPGMA B2 &R TT #1 CY B RE—E, REZERE AY RY.QY M RAE(E2) . NS EERNRE,TT S
QY Pt IR B Bl , (HiR (R BB AR K, UL IR B BE B 525 [RI BEBS A — B AR FEAE 56, 3X 78 3] Mantel K35
SRMIEE (r= -0.4388),

®2 ETHBEEEEER(T=A) NEE—ZE(L=/)
Table 2 Nei’s (1978) unbiased genetic distance (below diagonal) and identity (above diagonal) between Castanopsis sclerophylla populations

TT AY QY RY CY
TT 0.8949 0.8474 0. 8400 0.9523
AY 0.1111 0.7922 0.8847 0.9074
QY 0.1656 0.2273 0.7783 0. 8883
RY 0.1744 0.1226 0.2507 0.8519
cY 0. 0489 0.0972 0.1184 0.1603
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%Fﬁ BOTTLENECK ikﬁ:ﬁﬁ’ﬁ}% 5 /l\ﬁﬁqj/l:{ 0.200 0.150 0.100 0.050 0
A T REEEERRRT, Kl 4 A FBE P AAER l l l l
LIRS, YT 4 DB EBIE— SR

TT

S TRHERNEE TSR, 4[ oy

3 itig .
FI R T E bR Al i 2R 28 B L TR 0 s X 5 RE b

B Z RN, KB A B35 5 0. 69, E— RY

X—FES 5 FCRBE X, BT ENCRESHER QY

I B HEARIT , R B 2 S MOE R TR S (i Bin
JELAK RAPD B HARME, 55—, BFE RS L
P 5 ERE R R R, R R W EFEY
RN, RS LR AR EARE, BRI YRR LR VB RRERR LB BAPRR
B, XA e SR A

S EMMRREZREREZRAR, BAK SRERHHNBEECERERRERELR , BIEER
EEFETHHAR, BEUREREK, IRABMRET R EZRERERARRR. SEFN—
WHIRERAKR—B . FER T EA (Pinus strobus) H, HERAKFEAR 75% HFRREE B, 21% KR (0. 25 > p
LR RTER ,92% A (p <0.01) SR EER T, 44 HIKRAE R, AR BE, BT, XLgE
ZAEPESHOT AT | R AR/ NAN R SRR (R TR PR AR R B R P LB 2 B B R AL , 2R B R A
FEOX W REF /N B TR, R B T AL A B e s EEXT R /N R B AR 22 5, SRR B 2R
AR - FAR . FEZ AR BN TT Fi o oA R BLE I R B S, RAR E R EMHE T AAH
P SEHE EAR , BIESE 20 MR R/NCE 25 B #7240 T7E 75— RY S ISR
FHREHET, MR b T R Wi S BOR A MB N BRI Z N A KB . TEREI (Acer saccharum) P, TRARJE
PREFRMFIRE T, ZEOAE S EAZE R R B ERRAR, H ELRE R0 R A 8RR B R Tl Bobk
B IR RINIRE YRR RER Iriartea deltoidea (FFHARY) BB 1 ZHEPEBA 4P MO PR FI LR,
BRI RURR R, MR PSR R R B0 0. 58, T et Bubkep oy 0. 73157 SeAs v sk BB b o 2t
66 IR 2 A TTIR T IREMR SRR R 56% MZEH, 575 23 S MEATTIR T HR 44% MER , TR
A1 AAMEIERAE AR BRI TR 01 o SR E AR LA TASIRE 17 RIFRE i R4
WA PR o NTKISHB MR A R BE, (R e LR BB, TR W B IR 1 A TR
BMBER . BER S (Pica mariana) B, Rt 5 HABAFX B 45 MR H BE 2R

APPSR REFEIR R R A It R AR R A5 70 57 AR T S ARA IR B B2 LA R o H) W 2249 o
ERET AR BRI RGR , E R B AR A, R B IR R B AR RO E B ATRRE R R R, R
FRE S R EN RS BB ML T AR ™ B RO RS, R B B A — 2 0 R S A
R EHEREHEER T BB, — e SRR EN A, RE TR, AT EE SR RA
Ko HHEHX—HFEBEBERNTRERERARENEGET M- B—FHE, G5k rlE
HBKBEE R, R RAEIR B R0 - A B R R

AL TR B AR % N A R B S B R B AR AR N Bl B R R A SR A B, TR, X
BHEMEERERI|FRMAA K, HHEELTEEPHHNEME, HEEEHBENLE, S B
fla¥nd BB, R R Oy TR R , 75K B L JA 3t DX TOURR: 6 S M M O BB I R, R 2 B AR N
B MR B IRAERIT , KE WA F IR B A R TR LB, th TR 355, AR I
B, NTEAE ZRAE BT T M (BB TRAELR B RERTIENZEZA, I BLH R R, B
WLEEAN 23 3 B SUH

B2 5 -EFEEs UPGMA BENM T
Fig. 2 UPGMA of five populations of Castanopsis sclerophylla
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AXWERX TESREREAWN T NS ENE, ——RWHREMbk— L2, THRHREET
BIRR MR ZRAFENERB/N, NTIAZBREIWRE I B TRE TERREER, BN RERFEEEE
HIRRERUR, W AEB R IS R N 4E 85 T 50 LR b, B TR SEM MRS R f 52 BT RO I3 X 28
EREFENEEMN T, BAAEERE, BMEFIREZ NREREIRE. AREYHRENNERRET B
RIRE TR PR BRI AR, phy T S A 4 N It b X SR B TOUAR TR DR b (A A L B ) 7 2% BB A
X, MR E R R AR LR b5 F R RS RE BN FRTER. K=, EEHaE
SRR LY ZRAE R ER, UERZ R YIRS A BN LA IR, i T2 R R YR R 4R op
EE T AEENEM, BT ERERE R NS HIRE LR, B R LR EERE T HEH
R ; 3 50 BRI BRI TE A B IO 2R E R SR AR — S E A MR (AR AERMZ) , X LR
RAEW RN 8 LA BB AE SR MRRTE R T FT7ERE I N ERSE I FIAR X AR E
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