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Advancements in reproductive assurance and delayed selfing

RUANG Cheng-Jiang'*, QIN Pei'" , YIN Zeng-Fang’ (1. School of Life Science, Nanjing University , Nanjing 210093, China; 2. Institute
of Bio-Resources and Envivonment, Dalian Nasionalities University, Dalian 116600, China; 3. College of Forest Resources and Environment, Nanjing Forestry
University , Nanjing 210037, China ). Acta Ecologica Sinica ,2006,26(1) :195 ~ 204.

Abstract: The advancements and novel interests in reproductive assurance and delayed selfing, including genetic and ecological
mechanisms for the evolution of selfing and its theoretical models, reproductive assurance hypothesis, the exemplifications of
testing if selfing provides the reproductive assurance, the types of delayed selfing, and the positive or negative exemplifications of
delayed selfing supporting the reproductive assurance, were introduced in this review.

Though in the face of selection against self-pollination, mixed mating systems are maintained in many plants. Many
theoretical and empirical efforts have been made to understand the evolution of selfing. Researches on genetic mechanisms have
focused on the avoidance of selfing if inbreeding depression is high. Recently, researches have shifted on the ecological
mechanisms, which oppose the evolution of selfing, including pollen discounting and seed discounting. More recently, there are
two novel hypotheses on the evolution of self-fertilization: reproductive assurance hypothesis and automatic selection hypothesis.
However, up to now, there are a few convincing studies showing selfing is adaptive in species with mixed mating. In many species
the selfing component of mixed mating may represent a non-adaptive cost which is associated with the large floral displays required

to attract animal pollinators; and it is also difficult to determine which selfing is from the automatic selection or the reproductive
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assurance .

Reproductive assurance hypothesis, where self-fertilization ensures seed production when pollinators and/or potential mate are
scarce, is the most longstanding and most widely accepted explanation to the evolution of selfing, and it is one of the central
concerns of plant reproductive ecology and evolutionary biology. According to this hypothesis, the fitness advantage of selfing
comes from increased success with respect to outcrossing. Selection for the reproductive assurance provided by selfing may be
especially important in explaining the widespread occurrence of partial selfing in species where the fitness value of producing selfed
progeny is greatly reduced by inbreeding depreésion. However, despite the exemplifications of selfing supporting the reproductive
assurance hypothesis had been reported in some plant species, only two of them have combined experimental measures to test if
selfing provides the reproductive assurance with estimates of pollen discounting, seed discounting, selfing rates and inbreeding
depression in different populations in different years, and few exemplifications in the level of individual or flower test the
reproductive assurance hypothesis.

For delayed selfing, self-pollination is delayed until the opportunity for outcrossing has missed. This is regarded as a
reproductive adaptability because it apparently ensures seed production when pollinators are absent or scare, yet, it allows
outcrossing to predominate when they are abundant. Delayed selfing in many plant occurs from three suites of floral morphological
traits has been shown to modify the degree of self-pollination within flowers, including dichogamy, transient self-incompatibility,
and floral parts movement (eg. pollen slide, the late curling of stylar branche: stamens bending upwards late in flowering,
stamens progressively elongate towa;ds the exerted stigma, corolla abscission and corolla closing, etc.). Although delayed selfing
were reported in many plant species, few studies have quantitatively measured t‘s impact on reproductive assurance. As an only
exemplification, report in Nature by Kalisz showed that delayed selfing of Coli nsia verna supports the reproductive assurance,
which combined reproductive assurance coefficient, selfing rate, pollinator fai.ure rate and inbreeding depression in different
populations in different seasons of different years.

The study on the reproductive assurance and delayed selfing in China is on the way in recent years. A simple evolutionarily
stable strategy model of resource allocation in partially selfing plants was developed, and delayed selfing in some plants were
reported by Chinese scholars, but the benefits of these delayed selfing were not further clarified.

According to the developments and present studies on the reproductive assurance and delayed selfing, we believe that the
research on the reproductive assurance is shifting from single season, single population and single factor to comprehensive research
phase of multi-seasons, multi-populations and multi-factors (selfing modes and its relative proportion, pollen discounting, seed
discounting, selfing rate and inbreeding depression), and from traditional and classical approaches to modern experimental
technologies (e.g. the molecular markers of $SR, SNP, etc.) with advanced apparatus. We also put forward our insights into the
study for future .

Key words: reproductive assurance; delayed selfing; advancement

KREHW THYBT AR EEA LD, AR HEEPHE W22 5 ZEMY, B
R EXE, BRI K N EESR.62% ~ 68% KIEFHEY (FBEREE)M 35% ~ 18% WM HEY
(LEEAR AR BEMER)ELERPALTE . AREHFEHE, W55 4E B  RREHEN I
EER AR MBERREN UREREEEREEANMERER™ S, B, BT HXHRNE
ZHEB ENERTHEZEH#AFLEHESRMERIG MBEERA MHERERR HERY BREE . ZE
A ARAREMUREM R Y%, REEYERLSBETEERR A LSRN kE, RS HEDT
GFHBAHERIE, TEEFTRENRRH GRHB MRS THY T 8F LE— I 77,

IRIROCTE 1876 FFIR M T HHREREEER QS HM WEREER T, IR XA EMAERA AT
HERT AL EMTHEN. ZBEARBZE, —EREYEHAEYSMBLEYFLENERZ
— , Kalisz U E Nature |+ % 32 8 19] T-3iF B3 15 R 35 31 ( Collinsia verna ) B FEIR B 32 HE IRt E W {2 B, T Herlihy
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1 Eckert!™ 7E Nawre I % M X ENHA S, #1388 3] 3 (Aquilegia canadensis )i oL $E3R B 3S 8 nfh 7 7= B0 %
BRUBMBERTHBRE RN, BB YIE REEERRBHECS gl BERAEFE
TR E BN, 45 A BB TR (pollen discounting, TEH 4 H 2 FI A > B AT /T FI HAE M RO B ™)) R T4
# (seed discounting, HRXGHBLBHHER TR ) ARRMELFEBHTHRURIEH ERRET R
HEHRBOIUENR D, SBREEARBARBLOEEGRZ ESHIFRTESESF Y. AXaFERKTL
B 2P 3L (facilitated selfing, Y415 8} 5 B 7E N B 38 ) 71 A 3 B £ 2 8 (autonomous autogamy , B & & ¥ I
AFHRREMENAR, BHRAAZT 3 BN, AR AR GRS Hx AR LEAETES
W, Loyd REATMBRREMMMEE, $EHARBERIAIH TR WAL FAXMERH
T, MAXEREERTNSHAZMMAAEN EAXKTRME AN E TR ERNF S,
Lloyd 1 Schoen™' JE KB T 3% A XME X R ERH ERHUN ARIELT , B EBB AT EER R &
H. MEXHRECHETHEEGEAEED B8 FEER TR TR, EEaXERTNRER
ERHSAEER HH—E¥A N EERAEMARN AL IR, BES I AEERARE M
FIEARE B0 T L, B SR A R M B UE 8 B L (B{R Kalisz 257 G5 & FF T4 L B S ANE 32
FBE X IE PRI AT B E R B AT HAT THRSE, OF R IR B X R A AR R L TR A uEdE .

—AEELIR, KRR R AR ZE EEE N EHEE TRIERR, X B OUR KR ERRKE
W63 H R REB IRAEEFRIE A BT, 238 B A MR R KR B A BE T R B AR R A A — R
1 B3kl

MY T RGN, B RERESETREONS, BARTREED A RBREGREL™S, BR, BIEEH
TERY PR RN FHK 20 % MEMBEREERM, 433 %N EXMBRKFERE , ZH
WP EE ASHA ZE BENASERTTHSHBAER TAEMMABEARH#AL. 1997 7T, Jarme
Charlesworth™®'! . Uyenoyama Z YR Holsingerm] AR REEBRHET TREENSGR,

BEPLE, TR E A RSB EMESIH MM EENE, LA HELRNREVERE ERE
T A PR AR TR AR T EY . HAEXEREHRBAXEREMYITRAR AE
L # (automatic transmission advantage) [ & E R AP (obligate outcrossers) WA XS R AT A
RN RBELER FEXENARAARASMY M ERAT THE AR, ENAXELETERNN
R R A, B D B 0T 2 S B B R 9T AR A R ) 2R T B D M BB T BE RN AT A, BRI R
FIF Wi AR MR R RIS A B B SR R 2, 6l 10, Eckent A1 Barret™' X 15 /™3 38 1 2k 75
SUHHRAEROEFH A 8385 K I8 H A Y K W0 ( Decodon verticillatus ) T I I MM 25 R K W . R4y
B =42 — KBS R B B 62K 7= 4 B, Eckert A1 Barret™ X KM IE L B AT EE R T, R LR
RINESEELRAZERNTRE, B, EATRNRIHEFAN RS ERE, NREFAHRNEE
FHEN, A AR RN EE, KB BPUR2LEBARER. BABMEAEY MEN
( Cyclobalanopsis glauca ) FRFF IR R G R R , BRMBE AR T 60 % L b3k BB LR, B AR AR L Uk AR
HEMIERERER 620954, Bk, BETHYEZEBOHCET, A X B 308 00584 )
B, MR, AXHAOTREIBEEFERMNTHSHE AN AESHIH FE, QB EBF RO T
717 A

BT, VE 2t B LRSI BB P P B U b (1) SRR PR AR AT B AR SR
AXEEHLNBEEER T, EFNEENERSEERTFRTREENALE S, EFE AL (EEEHE
RS URARRTHN, (2) BB RESY SHEIKIRML, BFERA-FREXE XB®REFEAX
ENEEE 0% HERRA™ ., MREREREAETERESRBERKRZREONE, BABXTUER
YA AR SRR RS, B, XAMED AT s ¢ HE NS, WEkRIEEE P
G . R AT LUA K B B3 A A5 R 3, T B Sh kMR T AT s th B


http://www.cqvip.com

poog httg://www.cgvig.com|

198 £ &5 ¥ W : 26 %

BRI BB MEREER AT H LN VDERE BHFEETARITER L EAREHRARHEN
HWIEE . — A, K BB h, A7 K BER(EEAERNERY ) AP0 A RERM(NEE
B BOBE B S A R Y B B0, T B AR 4 L B B RS K, B A AC R TE 15 0 A TR B 454 (AnAE )
HEYE BT AR A I T REPL ) B — AR R 2 B R 9 {7 B (preservation of successful genotypes) 2§ ¥R 3%
£U4BER, AXAREENZEBHRERR, FEMHCHRIWEN BRI RE TE HIERE AR
FRARFER, MBER M ENES ERERESNEMTEL" . EXHEIERLENERIERE, E-N
B R EMEARASEEMERERE. RN, FSHE T, ARFA—EHKH SEFRBRERERE
R, AR R A K B FEAE (3 R s R 5| ) — A Rk B i JE R 2

HERE AT AL RE , BREATERIEE MR, S B E N B IR AT TR R, T
HAEZBHBITEEGFEALTENTHIARGR LY, —F A EBREARZHENSOERE T
LR xR E AR UR M T AR ER SRR NERZIR(R)MEAC WSS
BWaEZ)™, Eit, B EFACEMEANMEERARTEMNEERAERMLL, EHAEFRZEERTY
—ERBHP, B—FE, AR R(RE) BB RN I ELT ARG AT R 8RR TR
AR, ASHABERE, BB FSERHAMNTN, ZRAEN AR ENHRRER . S AXERH
EOBEEDRET BB —2E0F, B E A $ B 3Z (predominant selfing) #H4L ;MY ARG RNEEEPMTRRE
By — 4w, 07 R RS HA? . HE, ARG IC LA R RN REY, WA TR RE M
Y BELHESAZ—HYRA—IBERNARNRTREEEY . B4 TRAEMBLERPEH LK
T THARERESY, ERAGROUENA HERBETFOEmAKRZEYSEAL, B2, S BMNIE,
St B R EE DS R RIESE, B ATREELE LS B E g TSN (FEAEMTERBN
RANTE SR AE Y Impatiens capensis™ FI K IR FT F A B R EAEN B ) BRI E R /Y [3 FRIBS LAY
A ABRFENEXL R RAKN, AR Narcissus longispathus 1% %E ( Sagittaria latifolia) ], 415 Y
EFHPEAREMTADNRBENGS BERh TEARBWHN . HAXHERBREER, EEX—H
= HZHHREREZ—

2 WEEMBE

REEHRERE EXNEFERRETEERTINSAEEN, AFREHESE HLYRREERE
BB AR T A, B, AR TR AR E R AL ENRE A B HIELFR R AR
R F PRI ZEENR I AXBABHNEE, HAAH VL REEERAENEERCH ZEZ,
BAEARMBRKET EEXEVERNBA GALETHAMAURIE A K ZHE SR EEREYRE
RN S AR (R KF LR BB U THEED,

WEEERBEEBENIEERE I EEFREMESHREFENMBEEE L, —F@E, FHIEXX
FEBRBEMIEER: (D SEXHERFXHE, RABEEREANYHERTE T BHRE LA, ¥ HAEHZR
WAt A48 R AL R BT R EA, G, B AENY R AR EN M ERKER %D
BWEEERTENTEREEA Y QU SHYELRERENREIAESNREL A A BSR4/
FHRS™ AHERABREASGHEEREHNYRHEHAEERESRNESERY Y, B—FHE, 7
—seyf R A ERBEN SH B ERERREAMAXS Y, REXMHXMES B 21 i 85 R B e A
B—B B0 538 BR K OF- B B F (5 090 4 = FSS oA S0 pE™ ) (R B 2 B H B B F (/A
BRI BRI N AU A A D) A MR R R B S H LB E

LR, BB ST R A AR B IR A R ML . Herlihy A1 Eckert'™ J¢ Kalisz %" 287 A T4k
PR L REM BREAEREMUEERENLRAFOMBELETIIANAER . E— MEAXZHHEE, &
IRHBEN ARHAABTEEES —FHRRUERGES Fl, L FENESHBER —MREEER AT HE
AFE. $- AR ZETHALBRE (OE A AXHER AR MAKRREEL &, B8 LR E T EHE
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ERBHBEREBE . B, DHAGEARARHESEURITRREREE?, B2, Y35 NSTH
T, BRI A R, R AR T SR B BE B, 6 4 T AR B 1 R 25 46 B OB S BB
EERERAEMBMOBENRET AT . B, 47 QSR EEER T 975 2 1 5 15 5 18 s
K — DA DR &A, RTERM NI, AP R R FERRATRENMT LA T8, AR
BT RAMEXHFRRERTRUMES A HARE S ER K. BT NIE, B Hedihy F Eckert'™ &
Kalisz %' 8GR AR B4R 6 R R BN K IEM T4 P T3040 L B S0 R AUE SC BB AR 4S 4 11T R RE B 141t
FERBOT RS (NER LR, AEFIHARAUB OB RAAR S AR HBOFRS S HED
WAF LR FREF AR Lk 3 AER,

A AR SEHRFIERB TS AM LA B S HEEAREATRKREW, RkELEENEY R
AR, H EAUREBAD RAR U KRR, F AR A ERRNRE TR SRR HE , B E kRS
MAEEMBEREREVR, TXESERHFIRR. G, ZEEKIFHAZURKREER AL, Bi%HE
VETERRMEZER™ . B AHAEER O TRERZENERITR, BY BB EERES
b e A TR B RME AL L BT R B E — Mk b, B AR R R Y Ak
L B g 1% Bl Sk A Ay A 0 R 38 WY R AR RO SR 0 B, [ Bk SR B B X — A (R A T i 46
Bt — A DA B ROAR Y B0 4 SR R R I (B ST N T 3R g g 0 20

SR bk R AEE MR, B AR R BB W e M e B 3h B SORE A TR AR EXR RIIE T 24
MESHER. HAEXMEAERNE—FARGHENM FAF MBS A F R EREHG W ZERA
EV, IR AR RO T B RE, I S METE R bR ST A BB F o Anderson %3 M EB R
Xt 17 4~ Roridula M RGER LW A+ WER AR HRMEHN B X T REFFARE, B EHmr#aFa
FPHRIETHYERFAFRZENURXEREFTRTHRRIERE.

B3 A R AR T A SRR TRAAERZ A KR mEnERL. BRMBXNEH
T AR R R, B H R A FITR™ . BE AXERTISEE)T RE WA LR T4 Fo
FHHR™ S W TR ER R, 3B, AL R R R, AR R B 3= 5 (R F T8 AR T LA SR it
ERHGEEY, EEAXNEE RN ELRNTREERET AR EEEM(RE)BELE, Bit, BHER
i 2 B 5 MM B9 (context dependent) » 5 B SR REME LA E K —FF, Elle 0 Camey[mﬁ_‘/lkﬂiilj‘]xﬁﬁ/r%%
BRI Collinsia parviflora FRBEM RS RRYE , /NEHMYIL KEEYERHERN A X EHRRN L, B
HEXFREENE EERREFERE, FRNEFETEELHRF, IRAEHRERSERIN-71 5
K, REERARR—ME ERENETNH ENELBRATFRACHEREERMERT 2,
HEEUER LR A B R B AR R FHEE A (R B X#A ).

3 EBEX

R~ ME R B OURE S A NMEN E R I R AR E O R E— e B ERRREEL
B, BEIE & B LM AMERE — BB X R BB (R B B Schoen 1 Lloyd™ & X K #ER’ B
R HENAEEN —EERIRTHEREANA 4. REAXMTAE —ERERE, JFREERERKNR
MEERTREAZ A, ERALMBEES ., ERERENNE—FERENYE, B ERIE T E80E
WO T R T4 7= B S50 5 FE i, XAF R R,

R AR LR A 58 | R AR AR AR () b 4 B (MEE SR B , PP AR E LA )
HREE, YA TEBE S 2 A REN AR, TR Leptosiphon jepsonii B & BT B 32 A &
FHRME T R A TER ARHIILE 5% 3 MR 1L i b (TR 25 ) A0 B ok 36 43 (k3K ) A 2 3 7 38 0 7 58 30 B Wiy
ERBATHTE, BEFARTEIERE A ER B WA RERE. (1) HHH, EEIBEMEE L
%ﬁ?ﬁﬁi?ﬁ%@‘i?ﬁﬂz%ﬁ#ﬁ%&%%%,ﬁuﬂ%&ﬁﬁ% Campanula spp.[m , ARAE B Hibiscus laevis'™ |, 3%
BRI Viola pubescens'™, Il L B FF ) Wachendorfia brachyandra'®, B¥ 5 JK B ( Hibiscus trionum )" 1 ¥ It 4% %8
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( Kosteletzkya virginica )™ 5 (2) R EHEm LT EELG SHE XM flr, 0 M MR X B A 4 Sanguinaria
canadensis"® 111 B # ( Kalmia latifolia)P" 5 (3) HEB A W7 IH S0 88 AL Sk o Un 4T B Rk sl 3T 1R 80 4 b
( Fuchsia magellanica)'™ , BRI E , BB Collinsieas FEHHY'™ F1 =M J4 BR 5. ( Crotalaria micans )™ ;
(4) HEEBLE SR JEEEEESNEABEE L WXEHM Digitalis[m , BRRAE/ Aphanospermam] , K
% 6,5 B 5. ( Lupinus nanus)™ , KBREY Mimulus guttatus'™ Fl A5 Verbascum thapsus )™ 5 (5) M43, 0
B 1L R B E ( Caulokaempferia coenobialis )7 ; (6) HHEHE5HETHRERERA SR RAE, M. guttatusm] ’
ERBA T MEREET, TRl BRE RSN B n iR W L RE™ ™,

HE FEMINE RAEREEAXAFSHYPERME BRIFCHETREEARBYSHER S,
Donnelly &'* — A HFEALEF N RBANBRTHNUMREREZN, EEREREEET  REEBELDTH
ERBAXHELREYTARERRETHN IS % AREMFAT AEEH W, ZEEEL ENERE
R LEHW D 50% HELRNBPT 5%, XRUEELEPERENEREALZERENEHRBE, Nagy
L0l A5 Z FE WA LU B AR B P 5 B S MK (0.59 £ 0.06) AR % HE7E.(0.62 = 0.05) FF A2 8 4 4
THELEER  REBREXET , ILABNER QKRB IMR LA T=,BEERE RN BEIRIEREH.

B 3 R AL RS S, 7E AR SR B TR O FE AT T B AR S LB B AE B o Eckent Al Schaefer™ —
MEEPI— TR MBI REREY, RE OSR]I R R RMEER AR, B
KB WREFEAE L EAIEMRIAL N 2.7 20,5, M BIZEM BT NR, & 134.1 2 17.9 B RIE R L
X 0 6 8% 3 SRAER B 3 M H I RERER S S, I D LML A B R AP F 40 (9.320.9) ER LML (8.4 +
LD, it —HRAEREFL SR TP ER AR BT R ER R, Herlihy £ Eckent!™ 7E Nature I
RRTHMNHANEZESANOCERI RHPBAS SRR FHR B XFEMNEREBRYIRER . RE
MERARPHER G THFAE BETHFIRAEEERMNEE, X2 RELE KR TH
PERAROB. Bk, EARZREBIENLERL KT EEES ATREENRAFXMEY EWES §356
RAKMRE. MIOIOTRERGET VEZOWNS “EREREREL AXHEAE BT FEEFR/ET
FEug Bk A

Kalisz #1 Vogler ™ S 4F 72 3 > 1 S IR DT A9 BF AL PR BE P IO BTG5 S 200, IR DA h R AR B
ZRABK, BER AL, BHREER BB ERT, AFEM S E R E S A F R A
PRt R BRI T BERE, A& MBI IREE S L L, Hp— BRI 30%, ERER
XHTEHRBRE. BEATREAXWHREERBIN &4, #TEXEFRHAITREENEEN, Kaliw
U BRI T AT 3a PIAE 3 AN RIS AT T A AR BT AT R T IRS AT KA R TR (8 < 0.15) LR A
TRANZLREMRITLTRIE 0.5 /1 E M H VTR RFEME 10 w ¥ BCEMEMN 14 %, AEFEHNARTREGER
BERMEREMRX, PRERZY, HHEMBNEN ARG EBEEERALERN, B8R, Kalisz
SUMARAR NG EANT LR REGE T - REWOLE, B R — AR AT RE BT
S35 7 e 3L 99 B HEF EE , 3 SR LR B 5 85 Y AR B AR D SRR A R T —

4 RE ,

EHYRELBRD, — YR T HYRERETNH " ERNEF A EERRT, HYERE
AR REE B8R, B Y A MR HE IR N M ER FEGRIH A M AR, EE
HET ¥, MR T — 1 Bt R 52 £ 455 (best of both worlds)  HIAZEL A 4™, —H AL ENHEHAE
M(HEE)REERABEENSE L, AR RETCEM(RE)ERERITEERNFERTFTHE
THRZFRMBEAEERNMEE  FHit, R RES RN ER A EETR, HEMELARES
ARG PH BT o (BSR, Herrera %™ Xt 5L WEAR B0 ( Helleborus foetidus ) B B 3 B £ MK FROBF L R 97 ,
ERAREARE TR, KA AXKTRREN, MEFRMERETRERNBR KA ALHE
BEN; X5 EHEEREBEMBERT 3, Herrera 2™ M, 5 5 W 25 %4 37 80 78 E LB R
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MR BB AT B T — AR AR

REARXAUNEHMREREARBRIBE, - AL TFR02Z P, BRE BT L 554 FET #14EE
FTHIUEGR ST, 3E B K 2 30 SR BT L R A, Tell ok e A 20 BT A 10 0 00 0 PR b T A =, T LS D 1 4300
VAR ERAREE T BT AB G TR R R bk AR SR A IR TR A, B
HABMEETnRAERERES, REENAXHRAKFEERPEN EEANAKSHNEERSE
B ENAX 3 MEY AR AL F RN EEROTES Y, X 30T A, AR A&
EZHEERKTAMR, KV EXEY R P, B8 LTRTRROAR,

HEMAL, RERBEASHANERRBEREDLTHRZ P, BBl R WLk, -ERMYEH
EYEMFEYFHIHTRA, ESVEEHEREREACHAMELRAXFTEMR T REIHE, BITFERER
RIAHRCE M AN, (U 1997 £ 4 SCT BGRHE RIE b R KRR BRI IER B 2t Lk 92 =
BR REXEELAREMNER AXFENTRELB BB, K RBEER MEFE d AR ER
F(EBRES B BEREONE AR (AW ER 8 28)#17T T A4, 35 4 2000 485K T 3 B X HEY
K AL R0 IR A BN s Wang 27 RIL T — B MO JE R B 3L —— 46 KL% A9 7881 1B Sh 28 ; Huang
LD B E (Pulsatilla cemua) WTERS B A BB N ERAMRBEIE, AVSEN B EERN R EERKE
B EARE T R &b £ E R G ( Campsis radicans ) RS AT A A B —Fp J 3 HLHI , o2 — F 8 #1440 o 7 4%
B BT AT AL 4R IE SR ™ XA Lt ( Sinopodophyllum hexandrum ) #J B LR TR, B RIZE
MAERBIOGER BRI AL ETE—SMRRLE Y RETEERBENERAL, HAEA
REGTARASHARMBENEBESENERATR EXFRRHERAXHBE R EARBEATIR;
F5h REEZEBRIEHERT XM ALK GRS T M — YRR EST THR, 0F
R KM E B % (Ranalisma rostratum )™ | K R % 4 ( Ophiopogon xylorrhizus YO B4k (Sagittaria pygm-
aea)® B 1E ( Sagittaria tnfolia)[m LT M) R 6 ( Kandelia candel ) FIAM ( Bruguiera gymnorrhiza Yol gt
W4z ( Ardisia crenata var. bicolor)®™ /NEERY ( Sagittaria potamogetifolia Y MEBEREY CT s BT, BN R
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