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Abstract: In this thesis,the breeding system and reproductive strategies of the three species were observed and ana-
lysed. The adaptation and evolution of the genus Ligularia under the condition of psychro-environment were dis-
cussed. The result showed that the flowering and fruiting periods of the three species were from mid-June to the be-
ginning of October,and their inflorescences were racemose arrangement with capitulum. The outcrossing index were
4 in the all three species, the breeding system was given priority to outcrossing, part self-compatibility,insects pollina-
tor-dependent. The main factors effecting the success of sexual reproduction were pollinators scarcity and insects in-
fection. The primary factor to limit seed setting was the windy psychro-environment which limits the activities of in-
sects, leading to the insect number to visited flowers decreased. All these factors induced the low setting percentage.
But the plants didn’t accept this fact passively,instead they took active strategies of adaptability,such as mass blos-
som, prolonging the functional period of female and male gametophyte,and generalization of pollen medium. There-
fore, the potential of sexual reproduction in the three species was still very great. Under natural conditions, the clonal
growing rhizomes of L. sagitta and L. virgaurea were suppressed due to interspecific competitions on the grassland,

therefore the reproduction of the two plants mainly dependented on seeds. This fact suggests, we should aim at sexual
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reproductive organs in management of the two weeds, we also need to pay more attention to ecological recovery on the

degenerating grassland to prevent land form further desertification.

Key words: Ligularia sagitta; L. przewalskii; L. virgaurea; poisonous weeds; breeding system; ecological strategy

EERBEAGIAR]  ARERITENE
Z«E B3 F (Compositae) 2 & J& (Ligularia) B 55 *
EE KPR ETNENRE . HTWRAEYHRASR
HEEMTEEEIE N ESREBBE. AR
EEATHREBTRE. KFETIHHREEER
EIEAXRMBIIMARENER. BB REEY
EERHYHBIRIUR T EFREENREEK. K
B 53 o S HRE AR E R — 209 S5 B 9T (AR PR 56, 20005
XZEFEL,2002) s =FPEEE 59 BT A5 470 K [ 18 B %
MY RKEEE T NE (BEREA%,2002), HY
ERWmARE T EFEMYT BRI SHBARANHE.
BB HCAE BB D R R B R L S EBE X SR 4% YDA
X, SRR FEHBN N EEMRA EBREYES
BRI S R FRERMGERER. FTU
IRARMAEEEHE S =MHEYREYFEL
B, D RHEX B RSN 51k

AR EXEMBEF T EESGERG D HRHFT
HE AFEENEFEENETRA it ERE
EETEENEHR. MARRBESZRNMIFERSE T
BN WES 2RI HYRER
HE-FEHYHUAIBXRER? HRGHEE
MEFRE . SEBRRFTEHERE M EEHHM
BRRRTREEESEREN, UFRABTIR
IHEYREET RE .Y RIE RS & IR E I a &
HTHRERNSHA. ABERBRERESRENK
EMRP . GEAURREEX -REEANR L TR
BHLOREVENRFEREMTE. A H—-SHRR
RERESRENGEW . IR X EREHE B K
BN EGRENSEAASRP GBAERRK
E5EREMB2KE.

1 HHEETE

1.1 #$#

PEF A B 2001 5 5~7 BN FHRAH
BAMHINMMEHNERTBERNNHELE BEFET
MEMHEEGE D, BFFIAMNEMZTM AREHN
BHEMEETZMNRETRERIVASEILEI
B SCB HE (102°53' E,34°57" N, ¥ 3K 2 750 m,4EH

KB 2.6 C,ELHYME/KE 620 mm).,
X1 THRGEFRERGE

Table 1 A general description of the polts

Y MR L EY BB E
Species Location Habitat  Altitude (m)
K ®E EFOEkE BAMEA 2 200
L. przewalskii S BXW L35 BN 2 840
Bl BIKSFEN WAMEMNA 3 220
fin&Es B WX N 3u] 2 800
L. sagitta o HEED WALH 3 700
Bl WEARME 113 b 3 400
HARE a1 W 13 2 800
L. virgaurea ol %RF 114 3% b 3 800
mih BRhrge WREM 3 400
1.2 /7%

LT 2001~2003 E=ZFEEFF IR (6~10
BO#1T.,
L2.1 At B AEARERETE ZMHHEYEE 15
PR A A B 28 X K AT R P FE AL S A AR, [R] B
EEH%EPTHRISINE KT EFNIEF M ERIC
HITFFRMF L. FDSNENEX 6:.00~18;
00 #47,EH 1 h&iH | REMEFRFFER. B4
MBENEHRIET LB —REFBFRBE - REH
ERER, ERHTREAMNKICR, HFXHHTREMNEEK
WHITH . BRI, HE B RIERTFH 8
B ARk R S RIRTT IR B ISSE AY BT R) 5
EEICRELE | REWHEE JBR.KAD.
L2.2 B AT R RHAE =FHEPZEEE IS
WP, ZRETEFRHLREF.ER. &
KIREME BRI HG  ERBEF, FIEN S
BIES.
1L.2.3 FHIAALIBBES HWHESHTES
BEAROERSELERR . EEFHETMEMN 2
ES SHRERETHFEMNMED, R LR T
B ERY A EERESKRERG BATELR
Li-L73:0 5 S
124 ABFRAKKREFAGATRS TR HEEF
FiMEEMENZE L 15 Bk, #4T FSCRE R TE
FEHATESLE, £4H, A EEERKRR
IREFHERE  BERTZREKNEL L, B
BESR.
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1.2.5 A AR EE =METHE 15 MEK,/DNE
BRI EFET 696 45, HirH S 782 R EMET
403 Z , AEILfTALEE, (EH B R B S5 KBTI
1.2.6 Z X 35 &% (Outcrossing index,OCI) #54& &

¥ B8 Dafni(1992) MR EFH T HEF HE LXK /IR
FRTHINUBREET RENFEH.

1.2.7 &8/ BEk(P/O) iR BW—FIEFH 5 M
FHAE 6008 H, SO, 23 4 h, HZEIBKMH BT
HOREMARER : HlG: DIEAEE 1 mL, H#i#
¥5, WK 10 pL, R & 5 K, MKt BNF
BR3FE.BEE LRITE. FHP/OHE.: il
BIEEREHNP/OUXLRIEFHNFAEERLE
B/ (=AM RRIEFABRIER+FRIEL KT
Cruden(1977) X P/O PEH % E RE KR

1.2.8 At Ak fuit 2000 7H27THES
A3ZH,AHEMX=ZAFMAEEEREEH I A
BEPREVLER 0.5 mX 0.5 m(EFEEMEHE
B 1 mX1 m(ERETRETE 10 4, 2 5% 1T
FIER RO E 4t . 2001 4E 10 A L A7 B 4h
HIRKERSRIET SR THREPHE LR ZE, N
EE IS RTEHEF . RISk RIEFE. B
MICRIEFE SRR GEREO  SL R (AN
MR F R,

L2.9 gorAaiale EMEIRQMUA TTCH
EEGER,1993), TTC(2, 3, 5-tripheny! tetrazoli-
um chloride) B 2, 3,5- @R =ZF B WA H 2 M
pH7. 2 BBEER Z MR EC I AR 17089 TTC %% » B —
FhE AR R Y R, R A R B . AR 4 o IR B Y T R
1% 0L BE 352 1E 7 Hb S B o AR 16 1 38 55, Rl B AL IR
LREEEFREOERTEO, REAIREEGARFR
REWAE B ETE . BAERELSE. (DRDEKIE
BETERFERF LN 1~2 8 TICHAR 5 LHEHF.
@B 3 E 35 CEEMSEP 15 min FHEMKMFBHET
WM, FLIRRLL B AT HT . HAE 16 1 3R IR
ZHIRERAREFEANIEREAETER . OMWE 2
~3NH A BRES ASREF, ST 100 R, REHE
M BTE B E,

2 HER 5%

2.1 FEEMEMFIELE
“FEEHERMEES AP TR 10 B,k
BAEERSENREETEYEFTmREBRKY

B 2R, RERE AT FER, PERRLETRSE
K. BHREEBREREHREP R WY 26~35d. &
1 4E 43 ) E 3 Y 1% L BE SR B AR R T 78 2237 » 4N 2003
FHTEE, ZMHETHNEM L 2002 F£HR 7~10
d. 5 HLRIEFHRK BRHEF] . FEMFEF
HEHEER, EHRFNHHREIOTKN. F49
JORIETF B A N HARTE M, F R ERIE, B
SR 7 FF AL 9 1 0 X, SR AEFE S 8~10 d
Eh. FH1E LB AL 2~3 3B E 4~5 1
Y. FHEMES TP ELES, FFHE, LT
K, MR P R T Sk BT R L[R2
22 HHERS

R3S TR R IE] AAR R PO SRTE ) £5 8 39
BES L P/OE AN 2779(H T EEE) - 2676 (Fjht
HEEOMIB(EMEE), TREHEENEFTR
RAREARXY AREENHITRENETRSR
BAEHRTREE2). MEKRAIERNNELE
ZRER=ZMEEXLA LN AEEHASR, BBE
AIHB TR%kRIEESRMARKRIESR. REE
FEREEERERTARRS MALEREH
FEXRYIBRETG. RHEREAELNOES TERE
TERE, RS EREEREN L EBXFIL
REE. RRRENHHETROELREIERE
¥R S BRI

R2 REREXBER

Table 2 Test results on breeding system

LEE ATERCOD
Artificial pollination X%
R B%g%igi wControl P/O
o Klﬁ#ﬁ lﬁﬁflﬁ (%)
o 73] 1R

Species

HBFEE L. virgaurea 0 54.5 93.3 15.6 2779
%inME L, sagitta 0.003  90.0 96.6 17.2 2676
- EE 0.010  93.3 97.5 60.1 1343

L, przewalskii

HEFAREAR > . EEZEFNEHBENHEED
AR EMBEEHTRERRA MR HE, BEX
KR TRIEAERNONEZ—. BFEE.H
HEEMENEENERIE/ FRIELSHIN 3.8,
3.3, MEMHZEEWRH .67, ELREFFATE
HARBFSURSIIBHAMETRE. NEES
(2002) M2 B B H (40 884 Bombus, #8338 Diptera
R IR Noctuidae )X E KN BEBEIHLF AR Sk
Bad BEMEWNHTRIEN B RERIMR
SI/ER, HULAHR BEE T X B - B TRERA
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2.3 AUBHMEERTH

# Dafni WIRERTRFHER R K/DRFF
HOTANMBRERT RGN TEH . ZMHEENET
REHHIMF AR AR . BREEREED.

®3 FETEERITEH

Table 3 The judgement of outcrossing index

ERER e e .
ES Diameter ofﬂd‘llﬂ =[] OCI W

R fE Judgement

Species the flower

RARE 3 0 1 4 WoHEAXE
L. virgaurea M REX,®

BEnE
&M ®E L. sagitta 3 0 1 4

EMRE 3 0 1

L. przewalskii

2.4 BEHERERE

SHEENFEEEZRBR.EFEE <H
BEE<EWRE., AFETAHHEESEH®RFAEN
KA REBR B TE 1 000 AL LA B, {EH 7T B8 B T B ph 5%
HMFEESHRTHRMEME LR, 47K 13. 2% H
12.4%;S/0 4y 80k 0. 13 F1 0. 12, M BEA R M
HERPARGRD.

Fa4 AREENES

Table 4 The efficiency statistics of sexual reproduction

A

T H Ttem L%}iﬁfea ﬁiit; L. frztfaﬁkii
FHER) 0.5 4.0 26.0
LRIEFH 37 58 110

T3y BR Bk % 1 065 1491 530
HASOREBRE () 55 22 6

HEL ) 13.2 12. 4 67.9
BRI E 141 185 36
¥/ e S/0 0.13 0.12 0.68

REBEFEEMETETHFALEMELEL
AR B — AR MNE LA =4 F 3§ 1 000
FEEHERIEMERIE  FNRLEHFEER L,
REHF—HRFFIE,FEA =4 100~200 B F2 5
EHS5FEH. B, AARBEHERBINETET
MEMEE EFXMBEY BN ENTSIRS A
HEBNREETHPEENER. = HESTELY
gk — R B IR i BRI FAE TS R
FHAR REEFR., Rk REFHUBERTET
HSEH 55 %0 B ATk 85 % (XA FE4,2003) -

WHEEEHH 22%., X—KHEMHHE, 2R
FEENHHREXWMEREAREEH SRS
MEaNEEREAZ— WEEWME A EA KR

MEEREK.

2.5 EMi‘A
ARMEOBEHE K KEBBAFTER,

RENEF LB {H 96 h J5RET [#,120

h -8 RAEEI,120 h ERBAREES.

ZMRENERFHHILNAR5 LB 6 XRNNAELE

HHEHE GRS,

x5 ZSHRENEBREN
Table 5 Pollen viability of three Ligularia( %)

BEE  RAKE  WURE  ENKE
BHE(h) L. virgaurea L. sagitta L. przewalskii
1 92. 38 87.56 96. 22
24 95.42 93.51 97.38
48 89.76 91. 67 90. 95
72 87.55 70. 33 77.59
96 47,65 59.33 53.27
120 3,47 2.68 5.07

YR IE 1 5HwEEYFHEAR LR
FUHEARFATARER - MMNWEREREZZERFE
1 dEAZNREERF 3 d(HHE B, 1993) . i HE7E ¥
HEBE N —BREERF 1~2 GEEEERERFE
BIAEM RSN R ERE 7. 6%, FH 1 h )5
EMBEAEIAR TR MBEENENEREE
FiEE 2 h BB B (82. 6%), FIL/E 4h {4 %
25 A (/P FLEE,1998), T HEZE4 (2005) BF
RERBUEEHENRMAHEEHRE4ILE,
B RN HK 5. 56%,6~8 h [ RA 8. 33% ~
22.2%. fRIR(3~4 CH K 68 d J&, HRIIT R
R, KR E RN R K,

MEMBEEMS ANBENEFRZNER, H
EREERKTEETHRE FLEL 4 X BEIH
M N ERS L, 758 5 KRN IER A E
J5h KR EE . TR=FEEBNEREHE
WENZER TR BEENBNPEREIRE. &
BRI IS BB BT R R B R A K, WE SR
emRtE LR AT EIEE, 5 T 8B 8 &5 s L
B AREEBEMBIHIE AMET BB R
TFERAERHR, REMEEERERARZH—
FiE B, R T R IR — Fh A XK.

3 Hi

HTEE T EEMENEENFIEST
H0.5% . 4% 26 %, EB[EAHHE KT, HEEFT
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R, TRSBKEBNEHERKPNEERS
EX ATRENHHEZBENEZRERRE
13.2% M 12. 4%, BEEREF K. EREL Bt, &
HABERMNBT B NENPREEREERE
H:H7EE fiMZEN P/ORYHERTE4E
AEAHMYNFRE IFEERENESRLHU
BIZHEENETREUEE N E . B BEXE
AR FEERE  EHERZHNRLGARE
REMBEAHEABIRFHREINEIEES, 2
PMEAEAHSENEERE Y I T RIEE
VAR B R BR8P 3 KA KBTI L, I
BT BT i B A 2 4k .

FHBEENMEFREE FHIERRETEHSE
B EBREAGT . REEAKNRREZI TEZH
EEYNRES HEATRXUNERERIE. B
BITERPERABEAGN B EEGR, b &%
HMYA AT, R, FRTERF
BB FF MEXEROBEAMAENT X,
REFERBUEGNESKEMYHRT, B+
WML, HERERREARBEZR M, LA IR
ERZREAEPREEHBURK, HEENT
CRER. XBRMBERBI, EREROEZLEDE
HTHEH  FELZRZERER . RASEHM.BF
BEXHE AR EBURL 2 S E M BRI .
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