FTLo2E I /) NIRRT rBHEEOAIERE

I~ ) N7 % F} Scrophulariaceae (% 210 J& 3, 000 fE N HARAIZ A L T b, ¥y
& Mazus WFHERIC 10 B, AARIC 3 MBREFBLTWD (1T 1964), ¥ UANE Wazus
Japonicus (Thunb.) 0. Kuntze ITHHEXZDOT 7 H=A X FENLG BARIZE T, L&
BAHIZIES AT5 —FEMETH L, 7TA Y IEREORE R SFIZITS XU BT
100 FEIE ERNC, 27 XX I3 50 FIF ERNTIFIE L TW B R, RISV T
FE L < Do TRV (Michener #AF 1977), — K AT X% X 25 I miqueliiMakino
EHEPEO B AROILEE TSI OM T 22FEMETHD (K2. ), A2 0¥ xA
s M. Faurei Bon. [ZJULMEHES, i, BEICHMT DL SNDA (L - A7 H 1964) . Fh
TERER, SRERBIOMMERTIIRSTLHZ EIETE o,

HEE DOHEALIT BT D36 Fr T Baker (1974) 1T Lo TEEMIICFER STV 5, HMEFRMERY
DL IFBMEO —FABERTHY , TNENOFEN MM, EHSEKED X 5 72 AR
BEL SN T WAEFGITIC#E IS T 2 M B 2 TG L EIEZ 6 > TW\Wb, R RFED LGSR
BRI T D720, ENEN ORI (B 2% parameter) . $7I2, FHf (—HFEENZF
A) . BHEARS @%i? BLOREBEIER & 25 #52%@%5(Mmm1%@
Stebbins (1958) Id H A M D —F A EAR N ITHEOMIEMEDO ZFEAEERNSHA LR LT
W5, EIESEOEMEIL, Z oMbl Tl & BRI ERICE T 28 H e B R 2 ik
TH7EAH9, FEIZHOMT HV X T BEDIL, £4E —FEAFERPLER L BEA—F
HERTHDLNXFTINEBEZHIE LT, TXRTOEBPLFICABT L, EENOPEICEHIE
THEELEBATH S (Beijing Institute of Botany 1975),

WHFEIX HEH 720 T, FROYF 27 BOMFFEIE 1990 FFEHE TICKR A TE D, EICS
NDFE > THEFAEEIET HERILTH2DOT, KETORSESCHEAIIZOEZIZLTE
<o BRI N TINEDFEL Mazus japonicus V% M. pumilus (Burm.f) Steenis 23 HW
LD X oT, BRIZIFAEN ML TCEBY, Y345 M miquelii DT A
¥ 347 M goodcnifolius (Hornem.) Pennell., F7-. B4 7z i, AARTHEAERE D
Y 2 VU Mazus quadriprotuberans N. Yonezawa 7% 1998 4R \ZHG[RE & 3172 FEB A0 D 22 A=
HMOHBTHEREINTND,

Hiﬁ“( I, WX IO EN I~ ) NI N K7 Y U F Phrymaceae, & 5T

TR OFE R B OV X I 7 B Mazaceae IZHLE DI L 2 5172 (Chase et al.
2016)0 W7 T 2RI~ T YDA BT =TT TLWEHICOMALTEY, 4
FIgEE NN, FEEOREIX10MENS 30 ML EETEERmNH D (LA 2020),

Asia North America

‘L\S}"\

M. japonicus




3.1. WFFEA A

RETIE, I~ I ANNTHRYSXIZEO 28, NXF U ¥ Wazus japonicus (Thunb.) O.
Kuntze B3 XL T XY X357 U miquelii Makino & HWTEHERMFFE ATV, — A
AL BAEEAROBEHEXOBEISEIZ OV TR 5,

FETNEBOMAITFIBEEL, WOLFEFZBAAT2ELERBELL, 278X d
FORMLITEHROTIES D20, AERDIEV 7 XL H> Pt BEEZ L L, 270 L)
WCEMEDRMAZE IR TFZ2RIALTWDH, BPRNPFVWET, BG4 THH, XU
ANBIIOKHE OBERE, 36 X ORI RE L, SELZ 0 WO E L BRAFICAETF LT
WAHENR, ATV XHXF I SIHRNER - T LZEN R KBOBEIZAEET LTS,

2.2 BEA—FHE N IUNEOBRER G/ N&IFTT O M)
a; 1975425 H ., ZARZ2 K& SOBUE Lo & AEEREE. b; 9 A, EAEKEE,

FEFUNBOREIT RIIEKIBICL > TRZ DD TR, BHIEROAEBENBIZ L S,
HHh A, BAREMPERE KR - RISl S, &5 WIHEBHEIC X s TRES LT
FiEd 5 Z L3 D, FFUANABITEARIRAES . BLALAMIIEXREFEL CEFTLTE
V. FEMZE L TREAEFEALMHERFL TS, Z OB REFEAE—FEREOBIKTFEEIREIZ OV
TIERICHERT S, —~FH T, 279X X7 IBEEMLRE LR AHEARHICK 2
FEIE, BLOEEA CTEERMZECLRWREBEHEICEDST I— b (OKIE) ERE T
EARREZHERF L CW A EELEBEARTH D,

I 2 FIIKHEERECRIFTICEET L TWD 0, HRMEEIZR D> Tunan, A5
RELTHEFIEITET, ZRICEHEMNBEHNS CE TWTHEBMREIXTTE 2, FF U
PO/ THNZR20EY, AICEWEEOITEBEEO M TH D, W lFH T, LT
XY X0 XD RiEEOEDOLITIRETHALENTHD, LT7VFYFIFro
BT RIEE ATED NAHEFESE —IXT R TEHRIETH 5O T, EEMITEE TR Y,

2



HEITEEIRE S W) Z 2 b, B TR AT 68 14 1248 L 7=, AED M
IV XT7, BOHOVTIEEZELEL LTy IV LRI TWD, R b~
TANED 2n=40, LT H X H X T4 2n=20 TH 5 (Marhold ed., 2011),

K23 ATV FHXFIToER
a; A7V XV XIS OMAEMEMK, b BERIE, c; BIE, d; AL (BXI ), e LA - LDR
G BREH,

3.2 Y XIAVBHEDEFRLBAEY AT A

M O ATERL —AEANZEENT, BB AREHAOBERICLVEH S TWD
WL RERKGFN R ENRIFTH- T, B, MERITRIRFALZ I T, EERICEEKE
LCHET DB R ER TO—FEMY TH L0 E D 0L, ENENORITIB W TIERM
WCHERR T DM ENH D,

HAREM OBIE A 1974 005 1975 2T CTHEA . B BT OKHEBERE, /N1 oA
HIZIBNWTITo 72, BHEHT, FFUABIZA~10 HIZHT T, 25 FH X472 5~6
Bz Cllgcx, BT, FEUAYIE3I~11 AChTESIChED . . A
FTHXHXITFIF4~5 AlcutBy hoE LB L EHE ORI IEZE N TEBEIE. 7
HICHEELEFEFICEAHEIT 8 ~10 AIITEHEORIICIEENTE T, PEARNHH
ERRONTe, FXRUNEOATHITMM, EHL, BREG, KHEEERERE LIRS, AT 0%
PXIrOEFHITENICEMZZEICHL AL N, BB LZ/KHEBREIZER STV,
X 2.2 1 X hF¥UNEOHRER ONEIETMM, 5 H 20 B) BEZEEZR M0 O FE KD Sk
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NTWNWLZEZRLTWVD,

1) £AFH L BELE

WA D A TER 2 FEERAVICHER T 27201, HRNE - BRTOZ 74 F e /AZkO 4 &
FEXAHE LT, OBM (R 7RE~F% 7K) 34°C, &R (% 7 RE~7FR0 7 IKf) 28°C,
@B 24°C, &M 18°C, @25 C—E., @HKIEE, LBRIMIX 1974 429 H 20 HH» 5 1975
F6HETCThHoT,

N TUNBITNSHTOMMARERA O BIELICHEAELZREL, 277X
ARHoKABEERERNOH 20— 0F7 I — b aREL, 7792740 v 70BN
FIC 10 ERTOBEL T, FIRELBEX TEFTIET,

FFUNBOFKEERICBITDHEE TORKITER 2.1 1R LE, FEEXRZELEKT D
EL BIBERKIFERIFESTDHEMICH D, £z 26 C—EX LI DOE X TIIFEEE TOH
BICREREH A STz, —FLUNITHEET 2 — B % monocalpic D —FAEFARTH 5
L OREFEE ST, L. K2.21R LTk oI, BREMTIIMA ZIKT S T EL<H
B (Erz21Ed), MEEREE LTI —FPHFEEL WL T, WmELEFI1
year—long annual & WO HE&Z R LT,

F21 FXFUNEEAREKEHANG 4 BER~NOBHEEOEFRALK

= $EBH

REX &E 75
RE34°C.~ & [E26°C 21~113 5224262
RfE24°C /& E18°C 26~206 91.6+56.8%
25°C— % 29~53 43.8+8.0
BB E 26~257 114.6+81.9%
*5% L~ TEE,

ATV XH XTI rOFRERICB T 2MEETORKIZE 2.2 1R L, FIREXE L
5 & IR CTITIRE LB AA %K 50 A THE L BN OTEEICBIEN R 508,
BRE T I — FOTHFICIEHBEN RSN R o 72, RERKICB W TITEA % ICHKke ¥ v
MIfE. 73— FOTEFICHBEENAONT, 25C—EX TIXIEE A EBIE L 2o T2,
HAREEX CIZEka ¥y b3S 2 LITIERFFICEREAME LT, ZOTEFICEH B
ERR LNz, RIEXE BRIEEX OBy MIHE L CTHAE - #%%. e LR
FTOMELEZEHENOEZLS DT I =R LT, ZOZ ML, AT X7
X 20CIE E UL FOIREICH S N2 iE, EFREMKREICBITL, & TER20Wo T,
AZEDRIEN 20CIE LT 60 E 5 2l A HUIRIZ XM CERWAEEMELRH D Z & b
AL TWD,



K22 L7V FYPXFITEHREAPG 4 BRER~OBHEBRORIEEITOEEK

= ey BIfEETOEE
BEER B 1€ &R L TE g
RE34°C/RE26°C FEHBDIEF 34~62 50.9+11.2
FE—FEHBEDIESF ] A
OEyhDIES Ay A
RR§24°C/KE18°C EHBEDIESHF *
SI—rEHREDIASF 98~199 154.0+30.6
O+EyhDIESF 109~171 129.7%19.0
25°C—5%E EHBEDOIESF A
SI—FEHBEDTESF *
OEyhDIEF Ay A
BRERE EHEDIES 211~221 216.5+3.9
SE—MEHBEDIESF A
OEyrDIEF 199~221 211.8+75
* FNIZEER,
2) ZHRK

AZZHRICONTIE, {EFICNT 7 4 VRO Z 058 TIAEZ B 2B &, #RK
oy ARICHEL T, BT 2RE LV ER Lz, £, AREHORRIRITE
ERICHEFEZREL T, FRRICEN Lz, 2732V XF IO AFAMEEOREIZ O
TIHABRIEZH B L OMEZH 21TV, RIS ERE LTEHR L.

ARZHMRIZOVTIER 2.3 LT, FRUABIT 19744 10 B, 1975 4 4 AW
TENTN92.2%.91.4% L VW) @RER LI, ~H AT FHF 7132 h LN 0.9%.
9.4% L FLLMEWMEZ R L, LER->T, FFRIUANBIEICHMME, 279227
TG TH D Z LR E LT,

#2.3 HEXHR

cEDONE LSHYXHXd4
19745108 19754548 197445108 1975454 8B
[ER 5y 8 12 18 19
TEF# 15 19 18 19
TEH 64 105 103 106
EEH 59 96 1 10
BRZNEY 92.2 91.4 0.9 94

HAREMIZB T A FERIIFR 2.4 1R L7, PFUANAEIT92.3%., ATV F 7%
97. 1% CL bIZEmEE R LT, Lo T, BREMA TG HEWE N T, Fi1
R HLIEFH CTHD LWV 2 D,



#2.4 BREHICBITAHEHESR
AP VAN 4 N B = R

RS- 12 20
TEEE 21 20
1t 143 140
EEH 132 136
EEFER 92.3 97.1

WIZ, A7V FXYXIrOAZATEMHEOREILE 2.5 IR LEERNL, & THEW
CHEETE S, bbb, ®NTALHEZ LEEAITE- - MEEST, ASBEIEZH TIX
FEHER85.3%. NAMEZH TITRFER0.9% THH I b, EOREE)HERENICH
wZmiEio o7, RRopfEickoTEEZHBbMEZH bbb Shbd, tEOLH
MEBELVWA, TN THHEIE (BHF) OEBBATE LW ETIERY, LR ->T,
BRI & Al RE &+ D MIEME TIEH D208, HFEAMAMEORE TV,

#2.5. ATV FIXITDOALZIHITLDIBER

fERE
n EH pre %
Bh+ 24 0 0
AN&BTEZH 34 29 85.3
A& R =24 11 10 90.9

ERLDO BT 20 fEDHIEMA SR ABMBE T T~ A 7 2 A —2 =LV HBPI L (&
2.6), EMOERIIMIES H529.6 0 TAEREITRLS ., EHOREIDEMIZEEGT S Z
Lixvy, XIS BOLERFITIT LM 2 E T2 &, BEF4A OO H D, AL E TAL
O A2 FEfE h — 2 YR @EE T, 20 fE45 100 b fER & BAMREE CHIZR L. B4t
M oFEEHTaE L Uiz, BB EAHIc 0TI R I NE 81.9%., AT X4
T 79.0%. FALFICOWTIZ R FUANY 75.2%, AT XS XT47 67.6%THY .,
FEOEKMBIEICE L CTHEEZIIRO LN, WfEE b EMEOIEI N FHLY
LIEBMBREIEZICE T (1I~5%L~L), T7hbb, EEOIEI N TFMBELY G,
MERICHLEFEOADIICHD , {EHfatEbEWZ &N, ERHITZE - EBICBE L T
AMEREWEEBEZLND (M2.4BXLTVK 2.5),

#2.6. fEHOERLIEHTM
TEMRDERE 1EREHEY
p FhI g THL#

=Ly AN 4 29.6+1.1 81.9* 75.2*
LSH X934 296+1.4 79.0%* 676"
* 5% THE. "T1%THEE

B4

ERDOEHDORKE ZNTHOWTIHE, HEHES O BREMN S 9 HICEESIZ 50 %,
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HEHE/NEHHOBERERNNSIT4AICK 202 L T AEHEOE S LIEIX ) £ 2T,
MEE AL T CT~A 7 2 A—F —C LV IE L7 EROEEITX 2.4 BX UK 2.5
R R LT,

FEEE D Ay I ks & B # & OALE BRI W T, mAEBICIXABR RN ZEZREN RSN
%o MXUNEOREESEE FEMIZEN L, EHICELTRBY ., ZokmIcHEiENIZH
=i+ 5, iz, 27X XA OHESEITH EVEHET, EHIcETsZ L
F72 <, MR BEEZmIE L vy, £, BESRESHEZRL, ShHE., HEERE
AT 22 L2k, @BREARZHhEZETIC, SHBEOZTHE~OWMBRELHEEIZL TWVD
Lol %%,

R ETFORETIFE2.TBION 2.4 1237, EEE Q) « BB L CIHEREE ()220
TIHIEWESL 2 BAREHLE B XFUANE (FREFENEBB L% 9~11mm, 6mm, 5~6mm) D
FNRLTYRYXIr (ZNFNBRB L% 15~20mm, 9mm, 7~9mm) LV H/hNE o7z,
FEEES I FREE ) BLXOTEBE O ICHOWTIE, FXFUAEo 2 BREMR (7
NEBEZ 400~500u ., 730~780pu) TIHEREEEITIR NN, 270V
02 BREMMB (ZhZhBB L E 460~600u ., 550~750u) TIXE HIT 1%L LT
BEEND =, 9 HICHE LEZESEHICBIT 2 WEO AREMZ2 B4 5 &, HHgES I
FPEBHRICOVWTAEBEZETRO LT, TEHEIZOVWTIHZLI %LV THEERH ST,

WIAEHRICR T HEEEDOE (A/c) ZHDE FXTUAE (1.54~1.69) KD H LT
FHF I (1.93~2.54) OFBRKREL, AEOFEENREZE LW LA R L TWD, HEES
Iz R RISk T D FREEHMEDOL (b/a) IZhFTUNE (1.58~1.78) OF N LT FHX
T (1.18~1.26) LV b R&EL | FAER L REC LEH L TEH ALK TS L (c/a)
WM Oz (FRFhBBLE 13.1~13.2, 12.7~17.3) /A EWHR, (c¢/b)IX FF U
NE (7.4~8.3) OFNLTHFH X4 (10.1~14.7) L0 H/hEWEEZRL TV D,

DFED . FXUANBITEICK U THEMHEMICE S, £, BB TEES EE
EHICKt L TELBH (A X—F L7+ —2R) LTEY., EEMICHEMGICS B
MEMHELTWD A (2.4, 2.5, §iET2RRbWD, AT X4 I 5 130T
XU CHEENMHAMICELS VEELRZELCBY LR EZEROBRE THII LTS,
L2, ZOFBECTIIAFO FEICOWTREH T TERETIERLEY ., ZoEAICE
WROMREBHICE RN D Z LTV O T, ERZMICITEIR LRV, — 5T, I
TEMN BRI L CELS BT, Mx THRIEEICITEREEN DV . W& ICFETE D I
WAL CTIEMEDORFELRFET 20T, BWMEZHEZ2REL WD EEILND,



£2.7. TEREHOEIDHEK
E 7 D K 1% a4 P UNE LAY YIS,

i AN e aulit] ERaA H B i ESvAL
£ E (mm) A 9.1+1.3 10.0£0.7 19.3+2.1 15.4+0.9
AEEEME  (mm) - 6.2+0.7 - 9.1+0.8

FEFEA I FEEE (u) a  410.5+81.3 496.5+83.8 597.5+56.0 462.3+78.3
FEEA I FEEE (u) b 731.5+115.5 784.0+99.3 752.5+£74.3 545.8+86.8
EHEE (mm) c 5.4+0.7 6.5+0.5 7.6+0.6 8.0+0.7
A/c 1.69 1. 54 2. 54 1.93
b/a 1.78 1.58 1.26 1.18
c/a 13.2 13.1 12.7 17.3
c/b 7.4 8.3 10. 1 14. 7

ﬁ? ‘iﬁﬁ—

ﬁ ant r- sulgEa  * pnther  stigma

#LE

99

ﬁﬁ:"

X 2.4. fERDEEL LIHER R
A FFUNEBDOE, B: 27XV X504, C; HEORKE, a;

TNV OBEKEM. b, c. d; FHER R,
A FETIE (ax2®)
st B
o
FEEMETESRE
B{OBELTHIC

BMT5,
X 2.5. HEHDOEE O LB

Ny

B. AZHFH XI5 (hR24R)

i
EN

EEMETERE 68

55 CBEET, 7

IZEERR L Aoy,

£ 7= BRI &

RY o



3) ATV XISITBITHREHB LUOHERRE D HEL

HEP i OKHBERE) G 3 AICERI L 72 81 fil{k %, /& T ORI FERFERMBE T,
3.3 mDFHFIIXIZHK) 20 em [ FE T, HERIC 9 FICHE L CABEMAZ S o7, 1 EKIZER
HICEEFEINTZOT, EBRIZSOEEELBILET L LIk T,

CONABERICB T LMK LR RBOBLENT 1975445 A9 H () &5 4
10 H (AU (2R 6 BEDN D F-1% 6 ek CRHAI L 72, BIES & IR 13, B B3 E 15
SEICEHE LB RZEH L., 2 TREIET,

X 2.6 (2 XiuX, BRfEE O B A LT, 2RO BIZIEH RNV 2L Bnb & iTn
JTCRAT B, RO BT 72 2BAER N L CIEFEICR KBEERE =T, . 5
ERBRE OB BT ANT T 7HE2FETIEmA & R 1L, NT A7 VHE T ETZEXRO
HOGBREROH XL HZDENN, WHELICHERREBBLZEFDL % 1 KE
WK ThoTc, LENR->T, K EFAER BB R NELZ R TRMIZEROBIZIE X
=T HN, EROBIZIZT—HL TRV, K[IRO & WA FHHE R 25D 2 Vil
M & > 77,

E i
H.
sk d e
7 b
wi shicR B 1+
L — -
& I L] | a

g m @ F & 4 F & M o w &£ & &

e A i AR a0

sHoH. 24 sH10H. K

K 2.6. AFHXFHXIFroBEiEKEGIEERED AE(L
O romoastn [ 7%

4) ATV XISICRBITHIEHEHEREES O AEL

AT VXX I OFEEEES O B 2T 10 BEEL LRI T, BE 25°C,
KRR 45% ., @i N THREA 8, 0001ux D&M T CRIE Lz, BOGKEM (D) (3FEEE I T
IBZ N T AHBETHI L T bl U5 E TCoMRMA, BEERR (45) XM U -0 R
& A D £ CORFM & Lz, BIIIC X 2R EE o[ & XL 1 BERI% O 48T 9
BB A OIEFE T2HEM I &> 72,

Bl2.712k5 L, ROSFFRIZOW TITEERZOE N R E W, BRI OFET 10 K5
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% 6 RFIZ T TITE < T 16~21 B KM D F1& 8 KD b Tl 6 P2 23 TIXELERAY R < 49
13 BTIRE—EOMmA R b7z, BERMIZOWTIE, ez, BREOFET 10 Kb
Pt 6 FFIC) T CIRHERA R < 7~9 43, KRR 1% 8 IEA BRI 6 IRFIZ 2T TIZE < 10
~12 3 TIRIE-EOMMMN AN, £, ZOEIHIZTHITEL > TRAILKDIL, HIH
S IXE C7-F £l o 7=,

ATV X OMESEFHIER 250 B B LD BfRIX. RO H OBIEE D K KIF
M EIFIF—8 L, ERBREOKRRKGRITEESCRKEICL D200 T, RAROFERMIX
RO H ORFRER ] & OB EGEEZ R L TV,

FESRGUE M EEN X, ROSFRFRIFZEMICELS , KMIFHEBEMEIZIE-ETH D, EDFE
BN EMIC R . WENTHBHEIZIE-ETH D, 20O &k, HESENE[IC
A IS KAZERT WV —F T, KMITIEKFZHA LR T KRAZIZKWI EZRLTND,
L7 »> T, MBI OEREESNIR ROBERRARMICS D 2 L. BIXUZHIZX
DEEINRRICKDND L 2T TEXD &, RIEIC X A2MEZ W~ iM% R L
TWbHEBEZIBLND,

FEEE Y I OEIR M EEN T T~ 2 NI YR oz Ry SR, I~f, B XT
B, 70Fav Y oRBlY s IO ALND, ZHAUTHREMEZHICEFKEL, £
o, ZMULTERoOwREZEE, EhEORFLRETLIEEZEZ0NTEY, A7 %V
XA EZOHEMDO—>THD (FHk 1890, Miyashi 1891, Newcombe 1924, I3 1969),

F2 Je
&5 45
1
20 2z |
_ H
il @l
K i
B v
Fﬂﬂ Fﬂ
H
i lw -
= il
& )
& &
R & & F & maE 8 P &
I et A

K 2.7 AFVFVXFIroREEREEESOBE/L

5) EEHROELT I/ BOESE (FHxHE) Ol#k

FX¥UNBLEATGH XX IO ETOREE T I /BERE (HXHME) 2. @Rk s
o~ k777 4 —HPLC Z W THIE L=, HEIXHERE, 7 N, BRI OWTERE LD,
CIZTIE IABS TV ICHE LG BOMMEL T 2, 7IVBIXY T a sy - HA
ATHEEZLE LD, HAIELEZANTEREZHHTE RN o720 T, HXMEL &HFE
Mlam Uiz, TRT7IJBIIINVEI B GLU, 7= ALA, VU SER TH o7,
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PEOFERHME X, HEPE & 7 RUBHIX BN —F5E F XU B (260/160) D5 M s dE 24 5
LT XIS (190/150) LV HZhoTz, BT FXFUNE (0) OEEICITEEN
TWehos =R, AT FHXA7 (80) ITIFEENTW, 7/ BEEOMIMEIX b
XUNE (200 ODFNLTH XY (15) LW b EZoiz, A7 2/ BEREEIT
FUNE (21) BATHXIHXTS (15) LW bEhol, {EEFOHESELT I/ BE
EH, RS E LT, PXFUNEBOFRELL, BHERBICIEFROBTH O . BIEMEN
WERORESLT X VBOAEREZRO LTIV RNWZ 2R L TWS, D0, JBREMIC
HHEERZREL TWD EITWnR, tMEhEZHERL BT, SET 2R b WD

BEZBIZMZ THMERZH HITW., S<RPCEZHOFEFELEET DT, —F4ED
colonizing species THV 2N 5L, & TCHLAMDCEBEBEHZHREELRFEFL VD ERLNS,

# 2.8 fEETOELT I BOEE (FAXME) OBk

i =P TAN 4 A7*ﬂ'-"F"ﬁ'¥j’7‘
HETER 50 50
succalose 260 190
glucose 160 150
fructose 0 80
Fxt{iEXx1,000 1fEL-YiRE
7S/B
HxHE 19.75 15.83
SHEEHR 20 15
MBI BIT DN OERFEICE Y, mEREREELZ b OZTHERXN oL T, WHED

MERL L L COARMEEIEIC ié@%éf‘ REBEIGHICLTE DR E VR D,

6) FETAPE

ORI EEIIMES S 50 RO 2 BMEF T~ 72— —Z W TEHAIL
7o, FETHEILH00K %2 5 KERE L, <KLYo THITARERALEIEAIC
FFXFTANBIZOWTIFH 15 EXRZLTHXFH XIS ONTIT 19 S BE2EIL TEHK
L7,

MEOHE TORI B BESBIOS ROV O HIZOWTIEE 2.9 1R LT,
ORI EEIZONTIE, FFUNERZENENR 3BT w, 196, 5, 5T FHx
T INENENK 465 u 281y T, HBADIFNRRKRE W, FTFEHIZOWTIL FF T ED 500
K- 0#4.85mg, ATV FHXT70889.03meT, BEIL2HIEVWES THo72, &
SEHEVORAHIE., PXFUANERK B3R, AT VXX I8 199 KiTh o 7=,
FEUNBIZELSRYT D O N L <, iz 0E#H R D7 < (EEff 14.3),
IHNITMERAEZHOMTHY , BERTNIWHEFIIERHESRGICESTHDL, S BHIC
BRSO x5 . BAEMMKITH 3,000 ki, KExZent€y bOLEMKITH
51,000 KLt AEPE L CW 5, FETAEFE~ORYZELIL. BAEMKD 24%., &AEBED 27%
Thole, 2FED, "X UNBIEFEFAEICEYOSEE %< LT, EIZBE () = -
HREZRICE > TNEREFZHELSAEL TSI LEZRLTWS, 3FMIZX 2. 15 127
L., %45,
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#£2.9. BFOFREBLEFLPE

) BF5000E [(BHEVD BURBHILYDOEF BFLEE~D

B4 B¥R() BEFEQ (mg) BEY P BEWMAE %

N 3000(HE4)~  24(EHH)~27
FEDNE 3570£500 1960341 4854006  3529%503 Lo SO i

LTYHHFTH  4653+553 2810+350 903+006  198.8+86.0 60(*%;)_13;'600 0(%53_)54(5

i, AT7VF VXTI T S RYZ O AHENLER L TP, TOEERKE N
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TN ORAETIH60RL. DEEL7-2T7 I — b orty MEAKTILS, 600K TH - 7=,
FEF~DTHOSFEITIZEAERLSTH, 73— M 4%0ESRH Y, EHKICKD
KEBBIHTELL DT I— MR TLHOT, BROZEVEFITHEEL TWVWDH, FEHITK
2.16 lZ" L, B+ %,

3.3. fAKHBEE

2 O—FAEMEIIBZRZR CEEOM T2 40E L (Baker 1974), Z O X 9 72 HhlHEFE
THE—FEETH-TH., EFHBMAICL > T—HHARBILATMIcBVWTE:, an=—
PR T D2 ENARETH D (Baker 1955, 1959; Stebbins 1957, 1958; Antonovics 1968;
Lefébvre 1970; Jain 1976),
ZHEAFRIIBBNIEN—FEL LEGFT L ZEEEETH 208, —FAFERITI—FLUANIC
AIGBEAZ U5 —RIFEEMETH D (Harper and White 1974; Harper 1977), —4EAEEARD
BIHELG I, < ENRFNERNT, BAICE2AMEHOLTH LN, ZEAEARAD
BOHERMS X A, A RBEM A A S DY TV D (Baker 1959; Harper 1967; Harper
and Ogden 1970 ; J[%F 1974) .

HA—EREOBEEEEEICB T 2 FHNEITIAE—FENFET D, HDWITHFEL
RV HEFNZ OV THFZES LTV 5 (Raynal and Bazzaz 1975), L/ L7225, —4FEAR
ANEFROZFELAERE EHICAFTTHRIFFMNEBTHICKS T 2MEIXIFEEALERY, £
T, hFUNBLELATY XX I OEEHEEZRET D EZRICOVTHFT 5, b
X UNBII A/ NS o, AT 54 I 13 R E L T O K HEERE (2380 T
fkfe R AL L7z,

1) I I NTHR—FELERIEOFEEHERE

S~ ) NP RO —4ER 3 O HREMICB T S EEHERE L LT 5701, v
W Vandellia crustacea Bentham & 44 A X/ 77V Veronica persica Poir. B Lk
XFUNBENEHTORRNEERZRORNTEBE L, BMZLCEE=2 FI7—F (In?
FRE) % 3 ATRRE L=, 1975 E0 D 1977 FE T M F UAB LIS, 7 U 27 134
Wz, A A X7 7 VI HROEERICB O TlkeE L TEIZ Lz, AsHEERE & BITEME IR
BixmH 1 EEHE L,

2.8 LIzkoic, v 7T BA—-FET, 6 AICHEIFEL, 11 AETIC
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AR (B 12em) NO I NXFUANEOREF2#A 16 HIZEREL T, /rn—2x
#%tz/k(ﬁﬁmﬁ%c WHEE 15°C) TRIFESE-, Zo+Eig4s—r71v—7
(122°C, 1.25 &JE, 50 40fH]) THE L CThH D, & 1 HkiZ, 20 HKZEEME (30x50
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2L Citsk L7z,
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TV 11 H, 1ABXO2 AITHE LT, 5T, 11 A, 1A, 2 ABLIW3 AIZHEHELE
FEMERITZENZEINL4H, 5 AICBEHEIEL T, 6 AT L (K2.9), 5 AL 6 AL
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HEMHT, WEOMEAEHEIEZFE L (K 2.10), KREIZIZAFTIEDHEEN L. K
FEHPMNCITFEM 28 U TEMIT R 720, AZFRBIHE A 1X0U 5 2 BERE & (RBIH TR ENTE
V. 1977 4 3 A 28 HICHBIZEHA L7z, AEERBE B IX0U 5 OBEREZ R C T, HAKE (Bi#).
2 WS, RKEIH CPHHENTEY . HE 1 F%ZD 19754F 11 H 16 H, BLOHEE 2 4 5
DHBO 197743 A 28 HICBIERAE LT, TnEN+FXFICRELZHR N 22 b
E (Imifg) I2L-oT, 1 mib ofEEEEF5 Lz, X7 & MEDBE &I
KA EZFOBEREIZBWT 197744 H 10 HIZa FI7—FE (Im) IZXVE L,

T IR 2FE O EARFEREE 2 197743 A 28 HIZIRPBIE A Tt L7= (2. 10, K 2. 11),
AT 5 FXUANBITHES N TR VAR HCBERE I 3~4 iR/ mEF L Tz, fitl
T, A7 XX FI3REEFRICIEE ST AEFT L TW o 72h, BEREIZIER 100 {#
K,/ mouety NBREFL TV,

BHFEKEBF B Tik, 1975 4 11 H 16 A, 1977 4= 3 H 28 AICEMKRERE 2 5L 7z, M
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4) FAEHOHEAE

I 2 FE S5 DAKROKIEKEBBIZIZ, A X/ a7Y (BEL5RE), aA)F, at=47
i ERAEEF LTV, BERE(TTa) I2iE, PFUANEBOEEIIARONT, 57X
%29 IR/ miAEB LTz, thorkErE (ITb) IZiZX A X (ELHFE), /I 7 A<,
TIUNARBPENREFTL TR, X ITFBIEEoL<AEFT LT oz, FERIZ,
FREEK B O BERE CTIIE SR IX A X B TH -T2, KBIZFLVUFE I 72~ (B
HRE) NAEBL, PFUABIE 108 HE, /X EFEL TR, A7 FF X7 3R L
iR o T,

*2.10. /KHEODOHEAE., 197744 H 10 H

BL BEEES ML UHE

BEEEA KRERHEA BB lia BEBELib RE/KHHB
(= A FAY o4 3 + 3 + 0 - 0 - 108 1
LY FHXd4y 105 1 0 - 29 1 0 - 0 -
HX /a5 0 - 0 - ca2108 3 0 - 8 +
AXA/HEES 14 1’ 78 1 1 + 0 - 0 -
BAXE T 0 - 0 - 0 - ca.500 2 0 -
ARXA/TYRD 19 1 176 1 0 - 0 - 0 -
fth > A = FLE 13 1 0 - 0 - 0 - 0 -

1 1 0 - 0 - 0 - 0 -
VAVI =, % 3 1’ 0 - 19 1 0 - 26 1’
AAF 32 1 0 - 76 1 0 - 0 -
bty by 54 1 0 - 59 1 0 - 1 +
aA=AE>O 5 1’ 0 - 4 1’ 0 - 0 -
JEYX 0 - 0 - 0 - 16 1 0 -
HSR/IURY 0 - 0 - 15 1 22 1 10 1
Loy 0 - 0 - 1 1 0 - 21 2
BFARII5) 5 1 2 + 1 + 8 + 4 +
FAARI25) 6 1 0 - 0 - 11 + 0 -
IS4 6 1 44 1 7 1 5 1 0 -
J2)IRR 8 1 89 1 13 1 ca.40 1 105 2
HAanR 0 - 0 - 0 - 29 1 0 -
WAy H 3 + 88 1 1 + 0 - 1 +
FRATH 0 - 0 - 4 + 1 + 0 -
t) 15 1 0 - 5 1 0 - 0 -
AEFIRURVT Y 14 1 0 - 2 + 0 - 0 -
~NEAFT 0 - 0 - 2 1 1 + 0 -
YILTS 0 - 0 - 0 - 24 1’ 0 -
S /a3 0 - 0 - 0 - 8 1 0 -
AF¥F 0 - 0 0 - 26 1 0 -
INFAINF 7 1 5 0 - 1 + 82 1
FoxXy 0 - 0 0 - 0 - 3 +
VI EAE 4 1 0 - 0 - 0 - 0 -
CES A 6 + 21 1 0 - 0 - 0 -
+X+ 5 + 5 + 0 - 0 - 0 -
BHEE 21 10 17 14 11
1) #% (Penfound and Howard 1940) : - ;72\, +:; 1%L F. 1 “;1~5%.,1;5~25%. 2;

256~50%. 3 ; 50~75%, 2) DO,
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5) T DFRIESRM

FETRIFICBIT D EBEDORELZERT -0, MTrE2X Y IFORE LEICHE
L, TNZENERNLERET T, 6 BERFXEZRE L, LEREOKMEITROBEY
Thsd, OBRAKIEESM  a)200C—E, b)23C—E (FIFhE LT, #Hft 7,8001ux) .,
c) B 25°C, & 15°C, d) B 35°C, &M 25°C., BLWe) HAKIE (10~26C), @Hf
BB ESRME a)5C—F. b)15C—E., ¢)23C—E., d)25C—E. BLD ¢)30C—1E,
M BUIERE 2 BB ICRH LTz, TR CoM R ERBRITZNE N 200 ki & VT,
2 KB LTz,

FFRFICBIT DL EBEOEZBICONWTIIR 2.11ITRLE, FFUAE L LT XY
XIATENDR LR T TIEEFET LI, BEFETTIRZEAERIFELRVDT, 4k
MO FTHDH, MTEFRIIEORESRIFETTE, FFUANE (33.8~67.5%) (FL7
PFRYFIs (17.0~29.8%) LT 2FEUEbEW, £/, FFUANEIZ S HOWY
Kl (RED) 12, 20CIEETh o b XK HFLTHBY, IBENETELS 2D LIIF
BREFLTWNWD, —FT, 279X XI5 3ETEHWIREDOFNEERITIE N,

F2.11. BEFEFITBIIALLEBEDOEE

KEBEDEH
L m@eg" [
20°c  23°c? 25-15°c® 35.-25°C® BRARSRE 5°C 15°C 23°C 25°C 30°C
HFEE %

rETANE 67.5% 33.8% 67.3% 42.8% 60.8% 0
LoYFHF3s 23.5 298 2438 17.0 270 0

0
0
) BRHBEE, ARG, 5 4 13 B~27 H, 2) #%& LT, AIDE 7,8001ux ke, 3) B &

R,

0 0 0
0 0.5 0

THEAKDEGED 6 KR TRERRZIToT-, a) KEH 2 RWEEE 1 50g (HEEKS
G 12.1%) . b) 10ml K (34.4%). c) 20ml #EAK (57.8%). d) 30ml K (79.1%).
e) 40ml K (101.5%), IBELO ) 50ml #EK (123.8%), St - WESMFITARNE., AL
I (B 26°C, &M 15°C) ThbH, FIFFE FEILRERE 16 HEICEHE L7,

F212ICROND LI, PFIUNBIRILEAKSEEN ) 57%I1F L THHIEN FTEE
2720 d) 80%IFE LI 3VTHE TR ERIT 4T% < . B RAKRGDHIIE 63%1F £ F TH
FLTWD, ~FHT, ATV EENd) 80%iIT< 1T » T3
DAERBIZ 2 . 7K H > THREIFERIT 4%ITHEL TR,

#2.12. THAKpEELETLRIF
BAE m(TBKSEE %)

bk 0 (12.1) 10(34.4) 20(56.8) 30 (79.1) 40 (101.5) 50 (123.8)
RFE %
=AY 4 0 0 25 46.5 60.0 62.5
LYy Xd4y 0 0 0 11.0 12.0 135

HRHE., AR (6 A 21 H~8 A 12 H), IRFEE ; BRI 25°C. %R 15C— &,

FThabb, PXUNBRIRESCHEKRGREDRERMPEH LI ALETH-oTH, L
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BREf. 2 I)Kf8) CAB S 7z, BEKD S iE. ) #K e Lo Bz 38 50 g (H8EK5 12.1%) .
b) 5ml #EK (23.2%) . c) 10ml #EK (34.4%) . d) 20ml #EK (57.8%) . e) 30ml FEAK (79.1%) .
f) 40ml #EK (101.5%). BL N g)b0ml #EK (123.8%) & L7z, HiWrh & HEICERKEL
7210 BRI, Eilr o ORBIBERZFE LT,

LT XH XA OHMH S ORBITHONTIZE 2.13 IR L7, HEASDEEC)
34.4% T, W BBRE13.3%VALND LTy, LHAKSEREd) 56. 8% CTHIM T
HRBIL8T%IZTEICETHE Y, +o2HBKSEENHIVZEW 513 100%%BR T 5,
Tz, FIRFICEB A B0 OB L LK SERd) 56.8% T4.5 KiZkDd,

#2.13. ATV XYXISroLEAKLEELER

BKE m (HIE #HiAASLD BARHY #MAHEY
KoIER %) RIBE % OAH OBREK

0 (12.1) 0 0 0
5 (23.2) 0 0

10 (34.4) 13.3 3 1.5
20 (56.8) 86.7 59 4.5
30 (79.1) 83.3 42 3.3
40 (101.5) 70.9 36 34
50 (123.8) 100 90 6.0

NI 7,8001ux, AT 12 BEfE, 23C— &,
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DIZETHLAENRBHERNTHLZERHLNLTH D,

#2.14. ATV XITrOEHBIC L D REEM
SS—FHDLHERE BFHhoEEESh

W 1k ni-@E& =@ &
HEERK 9 18
REHEHAR 58~10R 98~10R
SEI—MR R 287.1£210.1 10.9+55
FI—ME R EE 79~721 3~23
REROEHE(Ccm) 51.2+9.0 17.2+6.8

7) AKEZH L EREHAOEFEFER
[FIFTHAE B TH DR MEKBICH T 2 EEHBREB IR ORERRICEZ2#EZH > T
5, Tbb, MELREICEWT, ~FARIZFLEREIVREVae A —THY, =
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