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b IR R A o e sR S 2l D A o S I I I (U =i
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Table 1 Overview of the distribution spots of S. rhodoleuca

OIS L ’ .
7T AN R i o B 7 4/ m
Distribution A X A "
Location Latitude Longitude  Altitude/m
spot No.
S1 R(?“g‘*hui.’ 25°12'13.8"N 108°57'09.0"E 230
ruangxi
S2 Jinxius = og05r40 0N 110°04'26.4'E 483
Guangxi
S3 Debao, = oa007101 9'N 106°38'03. 6'E 783
Guangxi
S4 Fengkai, — oa000i06 (/N 111°53'49. 8'E 250
Guangdong
S5 Lianshan, o o106 0\ 111°50'34. 8'E 430
Guangdong
1 1 I N
. L26°
4 .
S1 Rongshui
. S5 Lianshan L 240
S3 Debao S2 Jinxiu Y )
. S4 Fengkai
M 22
106° 108° 110° 112° 114° E

I g & i N P (TP

Fig.1 Natural distribution spots of S. rhodoleuca
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1.2 #E RS

R AR BAOREZE T V4 R 0 BIF 5 0T 35 32 AR E 5 B MR
NAM 4 R (Sauvagesia rhodoleaca) (F 2), A
R REFE S2 M S3 P A A 4 3 A 0 A AT S B Ak
TR A A AR R 1) AR TR S R B T AE 45 S W)
BRI T b g Ak a3 R AT B AR TR AR B A L AR B
PR AE AW 7R S2 43 A1 kAT . SCHE R G SEAE
VAR T Y BT S G EE EAT L R (e R AR 23]
K H S1.S2.S3.S4 il S5 5 A~ 4 M 4 A 4 A £, 5
Pk Li IR R 9 XA A EARM TR Y
(SSR1.SSR3 — SSR11) . Hf Hoik 3] b g 952 2 My 4 R
A BRA A G P51 R IR H 9% R (Carboxy-
fluorescein, FAM) Fl175 5% % (Hexachloro — fluo-
rescein, HEX ) FRICA R 5 W B IE W 514 .

I

-l
o el L Il /
Y

b >
AEEY

1:fruit branch;2:enlargement of leaf;3:sepal;4:petal;5:

"2
N
4

external whorl of staminodes;6:second whorl of staminodes;
7 :inner whorl of staminodes;8:stamen;9: pistil; 10 fruit; 11
seed.
K2 SHemARRIE G A ChEBYE))

Fig.2 Mode picture of S. rhodoleuca ({rom the Flora
of China™)
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XL, )

AW TR C AL A FE B AR R A bR . AE AR

T 0I5 B ALAR 0 BSR4 R 30 kL SEIT
DAE AR B4 B ), I 000 2 45 AR 114 Hb A2 (A A A A T
FE A KRB M R . GE TR R AR R I AR T AL
UL AE B0 25 0000 R W A A e EAR AR B, AR A
B FWAE 310 A DL _EAFARiC M A B 0 6 4 017
TEAEZE S e W, 45 5 d WEE 1 k. 454 Daf-
iR SE S T B 5 B A6 0 2K bR . 2
5 06 B R R Al R A 08 B 4 Sk il (D S 05 7 2 B bR
TRACEL 235 506 W B 301 R 4R 48 191, 23K 50 %6 hy B4k
W KT 90% ATEM .

1.3.2 JFriesh S8

FEGHE A TEAR AL TS T, T 0000 A5 BE BL2E B 15 #k
FEAR 11 30 B AR TF R AL 7 HEAT AR, WSS A6 T 5
A6 08 FF O 1 46 K H 5 BE AL 18 ORI 5 A+ 4 R
5 Bk B RRAE R E 5 % NI B FE 75 1E Ry B A6 T ik 3l
BRI G52 -3 d Mg 1R, HEE ST,
=TT S K, 4B 10 — 15 min WO 1 ¥, 5. 4
R 1, B EAEH LT .

1.3.3 & 75 My 4 4 A 4 L)

TE A HE 4 HE R B A6 ], BE ML L 2 A6 7 30 53, X678
FERR A B P Rl A8 9 (16 ) B 58 Ab W (ED A6 )T
M ARG T . R AAETS 30 k. G it H AL
I 5 (CFE AL e W A FO D) o SR BT B AE 30 %,
Be it AR T E AR AR AR R B A TE B (e R e v
bR | AR, A R RN S (R e v Ak Y
B AEARK B S EAR F B SE A R B L
AT 30 X RPN ELAR R AR R .
T 58 CR P e 58 40 18D K P 1 8 R85 17 40
Th. R PG R 30 kL, ST R ERARE AR R K
VSEEREN R N E U L REVN T R & e i B A N
DACH [ A 9 A S DU L5 A i) ) g v
Py s B — ) ) A7 e b 4 AR 25 2 R AE 1O i b
K A UL 25 RN A 4 3 R 1Y A BE A A AR
VAT VRN A .

1.3.4 XRBEZ%&N

FA 4 AR T A, X S1.S2.S3.54 Al
S5 5 A AT R AR B 40 R 30 BRI
R R R A M I R T A — PR B R A —
MK F (Family) , REENF, W 8% 52 2 09 £ bk & Fp 7 2
ARG G5 . BB ff i SR A2 I R B e A 3 4%,
B BE AT T s P 7 Il S50 5 T BE SR 4 1 L or 8
IR Gy S N L BE R I T DNA 23,

R 7S b 3k = H 3L PR AL 82 7 (Cetyltrimethyl-
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ammonium Bromide, CTAB)™ ¢ Bt DNA, 3 F i
PR GF AR i 5 0 5 A 4 R AT A B R A I
FIHT 9 XF SSR 51 95%k e 15 % Hh 1Y &+ 4 S AR 4 1
HOOF R RERR Y DNA #£475¢% PCR 974, PCR J i
RZ 15 pl,f13%5 1 X Buffer, 2. 0 mmol/L MgCl, ,
4 F ANTP 4% 0.3 mmol/L, IE . & [6 5| ¥ 4% 0. 75
pmol/L.0.75 U Taq M. 10 ng #Ji DNA, 3 1% ¢
JF:95 CHiA M 5 min;94 “C7A8ME 30 5,53 CiE k 30
$.72 ‘CHEAR 45 s, 347 35 NEI s feJ 72 °C ZEAH 10
min, KA TESEWE,EH AR AR IC T YIRS 7
— R HAT PCR Y"1, 50 WA LL E G 519
PCR ¥ ¥4/ W K B | Be A 22 270 50 bp B, [A]FF 2 S
FRiC 5| Pl e — S #E 4T PCR 9714, 12 25 4% W Fh
I R W 7E 3037x1 DNA 43 Hr A% (2 7 2 2k ¢
MR BHE A FD 1 iEFT B4 UK, i J5 R Gene-
marker 2. 2. 0 B AE4 07 B s B R/,
1.3.5 A3 a2 5 5048 547
1.3.5.1 HEAEERFIESEL

568 W SR e I AR e ) A ) e KR B /N T
Je AR IEAT » LA E AT B B AR 7 MR AR A AR B 1
Sk R B SeE e = /B R P HLAR X B/ NP AR

K HI SPSS 13. 0 8 %F S2 F S3 W A4~ 43 A A5 Y
G A S TR B A R I A TE S AR AR AT ¢ IR, B
FPEAKFEHN 0.05, HEARMESE THE 418 + 45
2 AESHAAHESEARRB BRGNS

i (Mean £ S. E. ) F3{H (Mean) IR .
1.3.5.2 ZRARGESHEMIHE

H GenALEx 6 87 i1 &0 4% KR8
FEH S R AE (F) DLy i FLJ2 & W B Hardy-
Weinbery 7, F R IE F, iITHEH ISP R L X
(t)st.=A=F)/(1+F)™ f MLTR 3.4 %t
BT R A B A AR AR PR 2R
R ) PN SRR ) KRR R B (1, — 1)
AL AR Gr ) VB AR DG BEE Gr ) 57 B8 56 AH G
PEGr O GEARIE AE RO AU BE (F) RL R EA R G
PGy s MRS Ritland ™ 0808 2550 19 14 87 06 L 48
Al e, AF (AL 2 0B R (6) .6 =1 - 2F¢,,/
A=, F), f#iRMEgHHEMFE £ dnifE 2
(Mean = S. D.) . {H (Mean) £IK .

2 HERE5HW

2.1 BRHEGHNEARSETCREFELE YR

INFE 2 TS0 S A B 4 S A A R 1 SF 35 AR
S-S0k e RT3 5 43 5 R 0. 70,129, 67 Al 81. 98
em, S EERRSE AEIE 15. 56 H3 A — E Ho ) (0 il i A
B NARERE . 5 S3 A S E, S2 40 A a5 i
FE AR B CHAR Ak o 00 e 10 51 B R L7 1 g ik
WP EZ HER AR E(P>0.05), 1 S2 /1
SV 28 B ARCR . 2 KT S3(P<20. 05)

Table 2 Basic morphological characters of adult plants of S. rhodoleuca in difference spots

—— UNCR RS
T - - 15 Clump-forming plant
S Hy % /em B 5/ cm /em T IBREREUE e
Distribution Ground Stem Crow - Number of S 14 A A B/ R
spot No. diameter/cm height/cm width/cm rzlice?}is pe}rl seeds per Number of A s He B/ %
plant/bunc plant/grain branches per Percent/ %
plant/branch
S2 0.73£0.06" 133.78+10.52° 90.72+11.17" 18.89£12. 00" - 7.11+£0.41° 60. 00
S3 0.67=£0.06" 125.56+10.67" 73.23+11.78" 12.22£5.08° - 4.10+0.53" 33.33
Mean 0.70 129. 67 81.98 15.56 5 881. 68 5.61 46. 67

Note: those marked with different letters in the same column indicate significant differences between different distribution points (P <Z0. 05).

B A SEAAE 3 H N E 4 A Fa#EA
) P .4 AP R Ak ABEE .5 A B B
HAM .4 HFRES A LA AGAER .5 A LA
KB REAEW .5 A AR AE I e RS 1 A A
LKhi. BHEEARTS A TAZE6 H LAk AR
KEEM .40t 60-70 d BAERK, R ARAY ., R
[) B9 43 A1 0L 3 R 4 S A 118 FF A6 &5 2 90 i 3 A e — s
225, S3 AR S B I L S2 4 AR A ER T 10 d A2

H(E D,
2.2 FEHBE
AR T B A TR B,
AT - BE A A6 7 il i A A LR — e & AR
AL o v 0 B 5 308 0% A AN BT 0 7 A AR FE R
G AT A ARAETE 10 HF WY — W R 46T T B0 A8 EE
ST ARG AT 1B W T . A8 WL AR P B i AR S
T REACTE IO S . A HE 4 TR W B A8 T it
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Table 3 Flowering and fruiting phenological phase of S. rhodoleuca

] FFAE A §
e Period of buding Period of flowering Period of fruiting
e ol AL AL KAL) SR
Distribution Period of GRIR: ¥ i Ew a-p R b
spot No. raceme ]?]jiq ?{iﬁ Initial Fully Final Fruit %#?ﬁi}\,ﬁﬁ
expending t( y *tK ¢ blooming blooming blossoming development tu "
stage stage stage stage stage period matunty
Early to mid- . . . Early June to Late August to
S2 April Late April Mid-May Early May Mid-May Late May mid-August carly October
S3 Late March Mid-April Early May  Late April Early May Mid-May Late May to  Mid- August to

early August late September

FEN] o0 GRS I IF G IF RIS A6 4 BB, ML
FiR L BAAEZ T 15-20 d W (B 3.1 - 5) 5 ¥
T BT A R ok B K 2 1 A6 T T R 8 T R T 4K
et AFERN (B 3:6) 5 46 4k S48 2l 16 25 T ity 24
FEH BN AR S R 2 IR e M i 1074
A - AEIRE P HE LI/ T AT O SR Ak i 5 v A 0 b B
VLA TR B B (L 32 7)) s A 2% 4k 22 TF il o 46 30 1) A1 fif
JR L5 MRS e f 5 7048 A7 L IF IR Nt L 3R B
B SO o7 A R B Ok 0k Sk B T B BE (3.

Yy by

8) s ALIEHI B LK L B o B AL TT 4R R v L 0 o0 B AR
AT PRI AL B Be (8] 3:9 - 11) . B 4ETF
1 d P 5E L, AR R B B 200 JT B BE 2 10 min, A
B FF B B 31 B I By BE 29 30 min, MBI By Bt 5 B V%
BrBLZ 5 ho Ji K B 546 DA A6 R ST B 2 B A B AE 1)
JR I 5 21— 2 d A B v 1 e A1 D3 i R 3 )
FECH 3:12) , Hog py bl g i, SR Sl s AR, AR
TSRS O 5F 15 — 20 K, 39 SREEA Y, A= B AE T
P AR A g I ] AN 2235 0 i (181 4)

&

8 9 10

1 - 5: budding stage; 6:bud loosening stage; 7:early flowering; 8: flowering stage; 9 — 11: wilt stage; 12:ovary growth

stage.

P 3 Ak A B AR T

Fig. 3 Blossoming process of single flower of S. rhodoleuca
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\.  J i

4 Ahk S AR AR T Ik R

Fig. 4 Growth process of ovary of S. rhodoleuca

2.3 AEMEYSE

G A A 3 OK B A8 5Pk IR AR L A )T Al K 2
6.28 cm, L F T2 3. 35 em, AEFFAK £ 2. 91 cm . &
FAEF AH 27 ZR A B HE A TR 1Y 4 75 5 R HETE

WAAEE BRI K2 7. 61 mm, G154 3. 12
mm; B PN R Y 1.61 cm, B K &
1.06 cm AEWFEAR 2 0.21 mm, A6 H 5 #,
WRH O, RIS KD 4.49 mm, 582 1. 78
mm.HEAFE HEH AR (& 5:1) 5 65 5 B, i
A, K 29 8. 57 mm, 584 3. 13 mm, H ¥ A,
FEAR ARG o, @R A AR AT AR 5/6 A4 (A
5:2), BIHPHLBRE R SEMcH i 4E (F 3.8,
9) . RLHERE 3 48, AMGE IR I A A — M, 1
Ay B RARAR 2 2,21 mm. H A RN & 5 AR,
BN AR KA B, 136k 1, S8k R B
F o i R AR A P R RN 5/6 24, R AR s KT
S, o S Y B N SE BE 43 A 5,92 mm Al 1. 18
mm ., N %8 1Y 15 BE A9 3 i O 5,53 mm Al 0. 97
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mm (& 5:3-5), & FE 4 A 1 5 AL 5] i B A M
RS (K 2.8,9; 8 5.6.7)  APitEHE, EHMHE S
Mo et im . fE25 K 2. 05 mm, 78 0. 91 mm (& 5.
6); T 422 1. 86 mm, HE42 4 0. 91 mm. £
HK 2y 5.25 mm, 2RRER. AN 5.7, &
B HESS by K AR R R Ak R A A AR R o g
2 WA kR (K 3:8-11),

A (€ .o )
& 9 °‘ 7w ."';“

1 2 3 4 5 6 i

1:sepals;2:petals;3:external whorl of staminodes;
4 :second whorl of staminodes;5:inner whorl of staminodes;

6:stamens (filaments,anthers) ;7:pistil,ovary.flower stalk.
&5 A 4 R B A A
Fig. 5 Modules of single flower of S. rhodoleuca

EHESEANRITHEKL 8.75 cm, )7 WY
5.08 cm, BIFHIEL L 0. 83 mm., R FMK 2 4. 66
cm, TRl A 3 A (O B ORIl B o A B S A AR
PR Z AL 11 #OAN BB RFAH 18 A

165 170 175 180 185

SR ONERE e nh B A A AE A R 3
T [T 2 3 2R T B A 4 i T MR T B S i
TE R HE R T Bl N E it 3 SR R ERAAR LY
4.94 mm, K122y 4.36 mm. H R TR E (T H) L
18.24 g, LR B F Ly 21 K B FHERDE . A2 2
1.52 mm, #1225 0. 78 mm., Fhfz 68 1M Mg, 5 w40
o, FFTRECRZO0.61 g,

i AR AR 15. 56 BB CRIP) (8 2) , HH KT
CRIF)18 A #4321 21 R Fh 7, W7 35 45 bk
WA AR BN 15.56 X 18 X 21 =
5 881. 68 K,

2.4 XBEZEHH
2.4.1 % K314 PCR #9teml 45 £

KA T RGN G S EARR T, &
323 35 BRAET A 17 ¥R VR CHD 17 DNFK F) L
ARZBBA G 52 DK, 9 X965 ¥ 7E 52 4~
AR 1 R B 140 AN S HE PR RS SO LR Y
BLR/N R 107 - 345 bp AFE, T EHH b — A5 4
SR DNA BEA S 58 W X 98 6 51 9 (986 2 43 )
4 FAM #l HEX) 43419 45 5% (18 6) , & 6 (a) Fil 6
() AR 7 1) 2 R JE 43 53] Ry 2% 45 F R4l - R A A

190 195 200 205 210

[184.3]

[191.0]

210 215 220 225

230 235 240 245 250

6000 (®

222.4

Numerical values in the vertical axis represent fluorescence intensities,and those in the horizontal axis represent the size of the

amplified fragment. The appearance of two distinct peaks in (a) indicates that the locus is heterozygous, while the appearance of a

single distinct peak in (b) indicates that the locus is homozygous. The horizontal axis values corresponding to each peak in the fig-

ure represent the size of their amplified fragments.

&l 6

A PCR P=4) 0 B 4045 B bk 45

Fig. 6 Capillary electrophoresis results of microsatellite PCR products
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2.4.2 XBAE%R

St B SR A B A 5 A S AR LY 17 A
Ao ET 5 A RAES RN EREH 3 -
40 BTHDRESNERZBHRD AOTHR 17
DR FANE BRI WG S EAR M B R ST, HLA
BRI 4,
x4 GHEEANZTRERSH

Table 4 Parameters of mating system on S. rhodoleuca

S8 LR

Parameter Species level
Number of families 17
Number of parent individuals 17
Number of offspring 35
;I;:S?r(c;jlca)ll calculation of inbreeding coeffi- 0.171+0.134
Estimated outcrossing rate (z,) 0.709
Multilocus outcrossing rate (z,,) 0.982+0.116
Singlelocus outcrossing rate (z,) 0.752+0.072
Biparental inbreeding coefficient (¢, —¢,) 0.230%0.111
The correlation of outcrossing rate (r ) -0.811%0.117
Multilocus correlation (r ) 0.272+0. 346
Singlelocus correlation (r ) 0.314 0. 400
e ™ T om 0.042+0. 369
i(;](;niir:[}fai(;ir:;il ??;mates of parental inbreed- ~0.032+0.136
Parental correlation (r ) 0.213+0. 146
Coefficient of inbreeding depression (6) 4.332

MIE A R BOISHE R (F, = 0. 17D K F . & H
SHEARTEIIE W B T Hardy — Weinbery V- £ , 7
PIRRK S LA 3 i 4l A1 i A SEAR I 58 R BCHAR
fHBEAE(F = = 0. 032) K FH , & M 4 3 AR TE Y Aok F
A LS . (8 DA 32 A BB (E A B 1 22 (0. 136, 1%
U BT R T 1] HUZ W) T ) 35 53 B0 e 25 Har-
dy-Weinbery V-1 , 5 43 Fh B A7 7E 5 55 3B .

AEHESERMTM R LR ) B FER
() FIEA AT g5 5 22 36 (e ) 43 51 R 0,709, 0. 982 Fll
0.752, t, 5 ¢, MZEE BRI SRR B & 43
AR m R LR mTHRMEARER, M, ¢ =
0. 2300, Ut FITE W A AKE & FE S AR AEFE— € [
9 3 58 (AR 138 28 LR 0. 230)

B HE G AR Y Tl KT b 5 2267 55 AR B () F
BT M ERE G ) 20 1k 0,272 A1 0. 314, H B 45
MR T2 M EIE (s — rpm = 0.042>0), Ui
B i R AETE B B e A I R BE AL S50 . RS T

FRIBIEAM M (r ) 0. 213, R FAUILE T
FA, AR REOH KT 0, W& H & EATE
YooK EAFAE I SRR

3 it
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Studies on the Flowering and Fruiting Phenology and Mating
System of the Endangered Plant Sauvagesia rhodoleuca

CHEN Zongyou'*, WEI Xiao' ,CHAI Shengfeng' ,ZOU Rong', WANG Junfang®" "

(1. Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany, Guangxi
Zhuang Autonomous Region and Chinese Academy of Sciences.Guilin, Guangxi,541006.China;2. College of Life Sciences, Sichuan
University, Chengdu, Sichuan,610065, China;3. Guangxi Forest Inventory &. Planning Institute, Nanning, Guangxi, 530022, China)

Abstact: Sauvagesia rhodoleuca is a national class [l key protected wild plant. In order to explore potential
mechanisms for the endangerment of S. rhodoleuca in the context of reproductive biology,thereby providing
scientific basis for its protection and sustainable utilization, the flowering and fruiting phenology of the spe-
cies were studied by field investigations,and the mating system also was determined by using microsatellite
molecular markers. Results showed that: (1) The average basal diameter, stem height and crown width of
mature plants were 0. 70 ¢cm,129. 67 cm and 81. 98 cm respectively,and the average number of inflorescence
was 15. 56 bunches per plant . The period of inflorescence of the species was late March or early to mid-April,
the squaring stage was in mid-late April,and the period of flowering was from late April to mid-late May.
The fruit development period ranged from late May to mid-August,and the fruit maturity period from mid-
August to early October. The blossoming process of single flower is completed in one day,and its flowering
process can be divided into 4 stages:bud loosening,early flowering,flowering and wilt stages. The number of
single flowers in inflorescence was about 27 per cluster,and the capsule number in infructescence was about
18 per cluster. The average number of seeds per fructification plant reached 5 881. 68,and the number of seed
was fairly large. (2) The multilocus outcrossing rate (z,,) and the singlelocus outcrossing rate (z,) of the
species were 0. 982 and 0. 752, respectively,and the multilocus outcrossing rate (z,,) was higher than the sin-
glelocus outcrossing rate (z,),indicating a certain inbreeding rate at the species level. The rate of biparental
inbreeding was 0. 230. The coefficient of inbreeding depression (§) was 4. 332 and greater than zero,indica-
ting that the inbreeding depression occurred in this species. The multilocus correlation (r,,,) and the singlelo-
cus correlation rate (r,,) on the species level for S. rhodoleuca were 0. 272 and 0. 314, respectively. There was
a significant population genetic structuring for the species. The parental correlation (r,) was 0. 213, indicating
that some offspring of S. rhodoleuca have common parents. The presence of a certain degree of inbreeding in
the mating system may be an important reason that cause the species being endangered.

Key words: endangered; Sauvagesia rhodoleuca ; flowering;{ruiting; phenology; mating system
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