= W W %W W R 2001, 23 (2): 201~208
Acta Botanica Yunnanica

MAEHERABESEEMBES L
FHH, FEE

(i BRI R . S8 B 666303)

WE: REEREFREEHEAEE (Votica guongriensis) (WRBAHTHE (M) AER
AOCERSE), ASCREA KPR B AR SN Fik, SREETTRESHLER
BRI, o 4 BEREE 23 MM AMTAEN, KEBARKERE, £5
LB PRI3.0%-~21.7%, FHERFHR AR 1.1-1.2, FHBBKEE H N 0.05
~0.130, FEHENLEE Ho H0.055~0.130, FEHMTRARMNESRE R KT HBEA
S, EESEREHEEGr=0265. ESHBEHAFE-FRENIEX, URMATHESH
WAHX; A4, RABEERRESRS, ETEBNE/ T ESE TREFE. K, &=
RN BT R THE (V. gusnghensis) HIRMH B (V. dshuangbannaensis) 8 &
H{E —1hil.
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Genetic Diversity and Population Differentiation
of Vatica guangxiensis

LI Qiao - Ming, XU Zai - Fu
{ Xishuangbonna Tropical Botanical Garden, Chinese Acadenty of Sciences , Mengla 666303, China)

Abstract: The genetic diversity and population differentiation of an endemic Dipterocarp, Vatica guangyien-
sis, were examined using allozyme analysis of horizontal sliceable starch gel electrophoresis. H is dintribated
in Mengla of Southern Yunnan and Napo of Southwest Guangx only. Aallozyme data for 23 loci of 14 en-
zymes indicated low level of genetic diversity with the proportion of pofymorphic lnci { P) rmnging from
13.0% to 21.7% , average number of alleles per locus (A) fom 1.1 w0 1.2, average expected (He) and
observed ( Ho) heterozygosity per locus from 0.056 to 0.130 and 0.055 to 0. 130, respectively. Wright' s
F statistics analysis suggested the high level of subpopulation differentiation (Gsr = 0.265). The inbveeding
and gravity dispersal of seeds contributed 1o the high subpopulation differentiation. Another possible reason
of high subpopulation differentiation, could be from the reduced population size that induced the genetic
drifi. Furthermore, it supported the combination of V. guang s and V. xishuangh :
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HEMNAR DA TG, EWEHFEAB RS TA T ERUMN LRGSR, LR
ERMAFRNRMBES. REAZHEDS AR, BhEEYEKT, =58 13
o (BELE, 1990), ZREYEAES Vatica guangviensis B RVETIFE E BT &5
WA ZGESRPEY, SEERH, B THR WS B WRBEE (L
F—HAE), HEMEAEEERESLEEER, BUWENN M RFENM. HAEe v
sishuangbonnuensis M Vi B V. guanguiensis (BLH4L, 1980; BEEEE, 1983), 5N
EHA—TF V. guanguiensis (REF, 1992), BAFE TR TSN EERER TS £
WHMERRE (R, 199%), BRAKNS A TREGAEFHRYEKOE, 5. SREKML
ABHK (R4, 1979), BREHEYNEFRA, EHESc K TRAGE;, B
BRANNYIEE, BT H0E, ARENEFFA, UHTHRETY %, REMK
WEME D RAIT ., MBEN . ABRADESSUREP SRS ET T ST (4
ERH, 1993; HERE, 1993; K&, 1993), BES W RAEHE - EERFNBIE
FHAETR M ARBIE. AWK KREUARBEREESBEMT ik, SRS
BRMGEH ., BEREMETEN, AT IFERPTE L RBEMEE R Ead
FHERE, ERPEY Y EAERMEIEE L, i, B RIRAEER RS FIRAE
B AR BT

| HEAE
.1 REZHFRALE

MEAFEHERESHBH AW BT —4# (Nanshahe), AR H:TE R0 B 5
MU (LF—8kBH)  (Liushaoshan). FIEE X 8CH Y ERIBAIRATHERE (-
wuyuan) BUBE, fEMILER, REFHMEZ T OB/ HOMKE RS . RETERE
Wi TREND, BETRAEER, CETEHAMERNARIRE, WLURERR
BEETRIMEN. LFEHEGEEHRAGIMEERNART, &R T/DENT . BEE
VERIEC LR B R O T CRAMBEEREWR); MEARIE -#&T
f, RT3/ ENT R, BT XBESRALE, MRAMELELT 0~ aTHEE,
BEALTBEE, B4 T - 0CRKBSHARRT.
1.2 MBEXE

HORAE LR B S, EXREUAREN 2% R ECETURP,
B EAITIE, A Trs - HO REUE M (pH7.5) KEABERIME, BRETE
1RSI, SEHNBZEEMEER (PVP-40T), 10%8 “HETHN (DMSO),
+ (wicks) PB4 IS 3E45, #M 6 mmx3 mm KA/, BREREE, BF - 70CHKEB K
ARREEA. RA “KPDEERERRRSFMMIT HiE, TRIHEPRARR
B Soltis 45 (1983) A%, 1. 0.02 mol/L Citrate/histidine (pH7.0); I, Tris — citrate
(pH7.0); II. Lithium - borate (pHS8.3). Fir FIAK#RIEH Ko b (€ Bt B B W 5 Yy 1 92 A7 441 AR
SHFHEFRAFRERETLEIN KR IREEY, RHBERERN 12.5%, BIKEHR
Wb F LR, FOmA BRASETHRK6~8 h BOARLELEH KB E Solis ¥
(1983) # Wendel % (1989) EiJy., % IS B RHEHTTRE, HB 14 HBREEHN 5 %
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UMME (€ D
1.3 SRS HEKELE

GBI AMENERNHBIENH. UMARSFERELEAR, EFENENE
FREEEBARKMSG, SFEEHR (ZBRAL) O IR TRER. SOBKA
HEMEREERK DB EER ., FHMEEE (P) (proportion of polymorphic loci)
FMEETSH (A) (average number of alleles per locus) . FHIMBE LA HE (He)
A (Ho) (average expected and observed heterozyposity) (845, 1989; Nei, 1975). F§ Nei
(1975) RN EEE (Gs) (coefficient of gene differentiation) FIiBE —FE (1) (genel-
ic identity) W BEFHZABETEHRAD, HFTREST, BEFEFHDEEL
S E. B & TSGR TTE 2 A BIOSYS - | (Swofford 58, 1989) B{FFEML,

X1 EKERMNFAMEL. RNIHMRENCSANE
Table 1 The enzyme systems and electrophoretic data

MR HE MORGE  AhRK (E8E

Enzyme svstem Abb. E. C. No. Gel buffer No. o loct
KL ERE BB Aspartate aminotransferase AT 2611 it} 2
& A O UL NAD (P) H - Disphorsse DA 1.6.2.2 i L
T ALY RS Fructose — bisphosphate aldolase FA 4.1.2.143 { 1
¥~ SREME Fructoss — bisphosphatase FBP 31311 H 2
6 — MR B A T Y Glucose - 6 - phosphate dehydmgenase G6PD 1.1.1.49 il 1
57 8 8 B BB lsovitrate dehydrogenase IDH 1.1.1.42 1 2
IR MBS AR Malate dehydrogenase MDH 1.1.1.3%7 1 4
I E AR Malic ennvme ME [.1.1.40 I I
THEE 0¥ - 6 - A R HIAS Mannose - 6 - phesphate isomerase MPI 5.3.1.8 i 2
6 — B8 A 2 9K K5 B 5 8% Phosphoglucenate dehydrogenase PGD 1.1.1.44 It 2
BRW S AN Pophoglucoisomensse PCI 5.3.1.9 | 2
BHAR N % M TE( 8§ Phosphoglucomutase PGM 2.7.5.1 I 2
L RALYME Peroxidase PER NI il 2
7 A5 N B 9 B¥ Shikimate dehydrogenase SKD 1.1.1.25 1l L

2 TSR

WA 18 B RGN, RERBHEWBEHEES - BHEN TS BN
PRE (BE%, 1997), 2P 14 MRS 23 TEEA SRS T HmMABRENEF, &
14 FMEGIED 25 M EEMSEHE, K Mdh-3 14, Aat-2 {7 G RN EF 5
A BB R R —HN . AL B 14 FEE R 23 M AU R E R ITH T R
fE2ar 87, XERRGKRFE, HBNEABBERGMATINEREhRRKELER 1, —
W B IR B 8 A (6 A Y R T A SR LR I
2.1 MEERH

MR E R 3R ETHER 23 MMM L, R e MIARBEN (W24
PLESMER) (AR 1~4), H& 768 (Mdh-2. Skd, ldh-1, Idh-2, Pgd-1.
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Pgd~2. Gbpd. Aat. Per—1. Per—2, Pgm-1, Pgm~2, Fba. Mpi~1, Mpi—2, Fbp-1.
Fop-2) BRBRBMA (REIPMSMER) (B 1, 5-8), EH0HSE 26.1%., *
PALROMEBUANSUEERARRE I MERPHEE, hE 271, 64125
RBAE 2T FUER, R 2EEITRENBEER KO HEN TR, bk
3ER, RERUESMNEEDEIERUE M EGE RN AN, BEEERAK TR
HEE, BEMALEPHI13.0%~21.7%, SHXETFHH AN 1.1-1.2, THHE
AA L He 50.056~0.130, FHMMAESE Ho 20.055~0.130. JRAFHRRES (&
DABHANBILEER) HFEE P=17.35%, A=1.15, He=0.099, Ho =0.093, Xk
WME A AR EHEHBEENY, 2RABY, SETHER FHEMEET 0, ®i&

AR REKY . BTFLAMPAERFTAEGLR, THAYEERTEEKIR,
22 EARMRME 6N SR EREENE

Tahde 2 Allele b ies at § polymarphic boci i three populations of ¥. g
1i 85 Locus BREE Allde F& %% Population
W Nanshahe H A Zhiwuyuan 1B Liushposhan
TEE (No.) 11 9 i
Mdh — A 0.182 .11l 1.000
B 0.818 0.889 0.000
Mdh -4 A 1.000 1.000 0.500
B 0.000 0.000 0.500
Me A 0.182 G.1it 0.006
B 0.818 0.889 1.000
Pgi— 1 A 0.909 1.000 1.000
B 0.091 0.000 0.000
¥g-2 A 0.500 0.38% 0.500
B 0.500 0.611 0.500
Dia A 0.136 0.222 0.500
B 0.864 0.778 0.500
B3 NAMMERORNERNE
Table 3 Genetic variability in three populations of V. suang
& ## Population A Px* Ho He » % BERE F KHER,
1§ ¥ 7] Nanshahe 1.2 21.7 0.055 0.068 0.19¢ 0.6
(.1 (.033) {.030)
HA Thisuypuan 1.2 17.4 £.063 0.056 -0.125 1,286
.1 (.099) {.028)
7<# il Livshaoshan 1.1 13.0 0.130 0.130 0.000 1.000
.n (.012) (.on)
¥ 1440 Mean 117 17.37 0.083 0.085 0.022 0.988
(1) {.048) {.043)
* A locun is comidered polymorphic if the frequency of the most allele does not excoed 0.99

* % Unbissed estimate (see Nei, 1978)
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2.2 B{EakAh

RABEABTEITEREAESMAN FRITDBH, FrET-HITEBREY—
M RE, AL PR (B Hardy - weinberg S5 L PRI BRE; FoRTR&FBH
EHARE Hardy - weinberg A LLFQERE, T F M ARERERBBZ M CEE,
Mdh-1. Mch-4, Pgi-2, Dia fii i) Fpfl Ffi ¥R 0E, RAXLEMS EHFEFEL
ERTFHAE, PEHF, RMEESROMESSEGAN 1TeAELG. BEEH AT
R Gr=0.265, WELHREERY, EW59NEREETRER., 6 TEEUK
Hr, HHEAAA Mdh-1, Mdh-4 FMEMERSREREZAFT R ENH b, RESRE
BEAMREBHEEREORE—-BEKRD. RS5 BRTEAETE 3B M {7
—HEMREER., BEMBAZRN T HSH % 0.998 (FUYHAEYE). 0949 (Fir
AL, LK 0,947 (MYEMAKL). ARLEESS 2 8 k2 N LERRK,
RikFRESEETEEETARUBESH e BEZ R, REE R KR —20E e
PEBL, #HE Nei (1978) M ARSI RMATHREIH, BHENEHE 3 TBHEOHEMY
HEEM, FRIE I, BUFEHARYRE#LERe2 -8, AALEBHFAKEMT

R 2R,
£ EHMEITERBHESLAN F KR %S5 MHAWE T ERRE—HERReEN
Table ¢ Summary of F - statistics at 6 loci of 3 populations Table 5 Matrix of genetic similarity and/or didance coeffi-
in V. guenguiensis cients of 3 pepulations in ¥. guangxienst
Locus Fus Fom Fin Population 1 2 3
Mdh-1  -0.183 0602 0.664 Nadahe  sxems 0.9 .99
Mdh - 4 - 1.000 -0.200 0.400 )

Me 1000 100D 0.064 Zhivuyoan  0.002 ®Exae 0547
g1 1.000 1.000 0.062 Liushaoshan 0.052 0.054 AR
Pgi-2 -0.636 -0.618 0.011 . .. L

Below di ; Nei (1972 dis
Dia  -0.58 -0.400 O.18 ow dlingonal; ch ¢ m; genele _:"',“'
Mean  -0.37  0.002  0.25 Above diagonal: Nei (1972) genetic ideatily
Similarity
S0 92 93 .95 97 98 1.00
+mmmat + + b + pamamt
I Nanshahe
I Zhiwuyuan
Liushaoshan
90 92 93 95 97 98 1.00

B 1 AR B R REE
Fig. | Phenogmms of UPGMA cluster analysis hased on Nei's genetic identity among three populations
of Vatica guangxiensis
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3 3tig

LR E A S AR AT, I LUE L AR E R R B g Rk S A R
TEEVNXERE, BMUTILTEE -tk
3.1 TEERS

RI[BTETHUBERMRLE () W5, RRRKEEHENHEEL, H
HHAARHBEUAEZRRET T HE 060 MR, iR+ ‘A% s Sy
RN SR R ERMER, HITHETEALERRE, WTFXABH DR S804
CHEROET, AMFE -ERENEY. XRFERTHYRAASETEN EBEHN, Al
KU W 5 4 3R B M 2 St Rl 5h (B, 1988).
32 BRENREER

Ffl, SEEMSuRKERM AR ARADFHT T MELREN G, Han-
rick % (1989) & THRETMF (LERBFETARDAEE) 69 PEN 32.7%, He HN
0.109. $FHMMEYHLE SN B R T ELHER, BEHEH (P=18.7%,
He=0.045), t-—RATE A (P=26.3%, He=0.063) BEEELWER, MHEHETH
WHA®ETH66.7%6 PARITH0.207 8 He {5 (Hamrick %, 1981), xRS EiFE
FHEA LN, Havick % (1979) IWHABEHATRSTERNBYHERERE . HH )}
fil”, MRS, BEEAANL FESAENDHN., SMRNENERRHRASRCE
BAMTRKFEER, P=13.0% ~21.7%, A=1.1~1.2, He=0.056~0.130, L4555
AW EME L, XORSHAERCSEEVHEXN, R g 0U R 6 T
RIBEER) ER B R (BT HE8R). EFEATROXRERELITE#N,
MTFRERAD, UEMFROENRAMEEERZNGHE, TR TR ATHE
T, UETHREAZERKPRE, Aaka®. MaNEES CEammER), T
PR AR, AJHBE S RN SIS TR, WL 7RI R R
m, ENAEEFAEREE (muliple genepool sampling) (FFEE, 1998), F 4, R4y
WA B E—- SR, MR, ARy mEE N TR
PR BB AT T R
3.3 BEaL

3T AT RS G THHE R 0.109 (Loveless, 1992}, B M — P #HEHFHN T 19
N eRMRELRKABRAMNS L. LATH IR (Loveless ¥, 1984; Hamnick %,
1989) CAFYT CoHENFMTREE, AWM, NHEHE. 20K, BT HEE. &
W, BT EmILRAER RN P R AHE . KR, BeE RS TE R KD
MEEERIRKH. EFEK. A EERNSER (Haudck %, 1979), M4, HF#EA
Pl B TRBR CoERNBRES, REYBHENPRER T e YA s
R RSk, Hamrick % (1989) R AERNBMAMEHEFRAKLHBEESL (6=
0.143), MEENBHOAPEFMEBRNERBR (64 =0.277), BELZKHTD.
EMERNARERAZER TR K TMBRESL, B GofHN 0.265. WG E 8N
FEHF—ERENIEE, FRIALERIS L) RS THELRG, BHELRGE
-EREASE: MZHITREMNRRYE (UATTHENHBNERENRE), &~
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R0 4 A ) UM S fF P A A b BB SRR B A, UMK T LR B 0 54k
3.4 H¥ELMITHE

RENBESEREAREFEMY., B RRALMKTFORN, HATH (v,
xishuangbannaensis) BRFELE LW ER S TAEW (V. guangxiensis) KR HB4®, F
XIANREERSIK, EHF—DW V. guanguensis. BT EMBEIHiTE, ~A#IL
(Livshaoshan) & &M ¥PIT (Nanshahe) JEHE . #H R (Zhiwuyuan) JEEERH G- SU¥ 4
1570949 #10.947. B ¥ —RH AR REA 0.90, B A FARBENTE (RS, B1),
MILER, SR TIE) R EHIEN TN A - BE (k%%
1992}, BRMAIBENMEKTES LHLEF LR, E5EINRATRNEEEE
i, wfesith, #TFRAFARBESTEES, S THBRMBEARERTLRES
FERKEMME, [BESEREF AN BRI T

BESh, RO SRERMAKCF B e Z R S B iR ok, FIREM A By L
EHEK BHE, EMERER TR =AR SN ERER, SR MAREX MRS
el MR A Z RS RKTIEST. RREFRAYEES QNS F K ERE
b, HwlRrAm, BIE RS, BB RKT SRR, IRE R A AR T
IHERLTMHERFES RSN FEES, 1982). HYHEHE LY, HAF
AT RE R BT T SR VU R pr 2B (SR4E. 1996), MMEEEILLUA YRR
WEBTERBE TN ILERS . EARER, BRNTHEERRTATHIERFMEY
Wy, wEAMHHE b, GREMSH KO ANGEE, BN RS TR
E MR, HERFRBEEEETERIEN TR B &0 h B 5.

Bl AHENEIRESEPHBEREHHYTERAORS T FHEHRRR LR TR,

(& % x #&]
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AR

MR MREEOMELE I ~4.6 PESLSE (Mdh-1, Mdh-4, Pgi-t, Pgi—2, Me, Dia) X1 PMEBMA (Mdh-
2) MEHERHE 5~ 8.7 MREMS (Skd, Fbp-1, Fop-2, Per—1, Per -2, Idh- 1, [dh-2) SRS HE.

Explanation of Plate T
Banding patterns of enzyroes in the species of Vatica guangxiensis | ~ 4. Banding patterns at the 6 polymorphic loci (Mdh -1, Mdh - 4,

Pgi—1. Pgi~2, Me, Dia) and | monomorphic locus (Mdh-2); 5~ 8. Banding patt at the 7 phic: loci (Skd, Fhp~ I,
Fbp-2, Per-{, Per-2, ih-1, Idh-2).
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Mdh - 1
Mdh -2
Mdh - 4
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See explanation ul the end of text



