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Pharmacognostical Studies on the Chinese Crude Drug “Pu gong ying” (1)
The Plant Origin of “Pu gong ying” from Taiwan (I)¥
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The Chinese crude drug “Pu gong ying (J2\3%)” was first recorded in “Xin xiu ben cao
HEAZED)” in A.D. 657, and has been used for women’s mammary tumors, hepatitis,
stomach troubles, efc.

According to Na et al., “Pu gong ying” derived from the whole plant of Ixeris chinensis
(THUNB.) NAKAI of the Compositae family has been generally used in Taiwan. From Puli
(#H) market, in central Taiwan, recently we obtained a sample of “Pu gong ying.”
Although it seemed to have been derived from Ixeris plant, its thick leaf, the rough surfaces
of its stem and leaf, and also its anatomical characteristics suggested that it had not been
derived from I.chinensis. So, in order to determine its botanical origin, a comparative
anatomical study was carried out on Ixeris plants and “Pu gong ying” from Taiwan, which
clearly showed that Puli “Pu gong ying” had been derived from the whole plant of 1. laevigata
(BL.) ScH.-BIP. ex Maxim. var. oldhami (Maxim.) KITAMURA.

Keywords——Pu gong ying; Taiwan; Ixeris laevigata var. oldhami; Compositae; Phar-
macognostical study; Chinese crude drug; plant anatomy

[THATE] X THHEARE]? € [TEAE ] 04 CHINE S hicEE T, SRR AOAMEE, BE, &% METF,
R, B, WAR, WMERE, HRER, % Bo 5% REES T AEREOHRE>PCAVLh
T & TOREFEMTI—Bc+ 7 #F (Compositae) D & v KRB Taraxacum spp. TP Th % & Zh, [HEE]P,
TR IeLied, ZOFEYE L CRBEYIFEEIh T 5.

LA THRETRERLE, [WHAK] REMKETSE, Mgk MER Mg &K LEomBEeivbh To
250, BEE (AT OFKFERE L THLP IR BTN, —ARERNEAE, HMAXMATES, 555 HE
Wik, BEZEIEWAE, fF Taraxacum formosanum KITAMURA —f; REEH2 —HER, REHEHY
FrHZ A, ¥ARFZ Lactuca chinensis MAKINO (=Ixeris chinensis (THUNB.) NAKAI] Z 4, MEIEZ
Taraxacum EFRFIH | 2L, X5 Taraxacum formosanum & Ixeris chinensis ® 2 FEIT D\ T H i H 1% 2%
IR LT %9,

SEBBEMOTHAE LT, BHOWME LRE LR, HHM THAK] OXM2 I 1. chinensis 3
BTho e ABEH LV HEmIBERD DI, ThLDORTAEHIETAFE L [THATE] B3L0MNEE X
OWNIIEREN D, 201y Ixeris BREYTH B EBbhic. HSi1x 1. chinensis LA DFRBHEMCONTIE E » 72 <
B LTWWo T, SEARSGMOEEYZH LT 2 B THICCAEE Ixeris B O 55, MGtk %
ST e\ EE L DR BEILEL R o 6 IO\ T B S  CE Lie.
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TaABLE L.

The Comparative Anatomical

Type of external appearance A
Section Ixeridium
Species I. laevigata var. oldhami 1. chinensis

Transverse section of midrib of leaf

lower surface projecting projecting
thickness (pm) 950-2250 450-1000(1500)
surface of cuticule indented smooth~slightly indented
number of cell layers of hypodermis 1-3 1-2
inside of lower epidermis
Transverse section of the portion
between midrib and margin of leaf
thickness (#m) 550-620 80-260
. . clearness clear unclear or clear
palisade tlssue{
number of cell layers 2-3 12
Transverse section of margin of leaf
recurving of margin + -
Surface view of leaf
contour polygonal slightly undulate~undulate
epidermal cell
upper surface diameter (zm) 37-108 32-100
diameter of stoma (#m) 27-40 18-30
epidermal cell contour undulate slightly undulate~undulate
lower surface
diameter of stoma (gm) 25-43 16-30
Transverse section of stem, scape, and stolon
stem or scape or stolon stem stem
diameter (mm) 1.5-5.2 1.0-2.8(4.3)
. surface indented smooth
cuticule { .
thickness? Fkk *
number of cell layers of hypodermis 0-4 0-2
number of cell layers of cortex 4-11 4-10
number of vascular bundles 15-43 11-38
fibers in interfascicular region® +H +
Transverse section of root
diameter (gm) 1840-2760 1330-3180
breadth of primay cortex (#m) 64-480 50-410
breadth of primary cortex o = x
radius of root *100(%) L7 Rl
breadth of secondary cortex (#m) 180-520 40-950
breadth of _ secondary cortex . 100(%) 20-36 41-70
radius of root
diameter of xylem (pm) 740-1250 305-1290
diameter of xylem 0 . —46
diameter of root x100(%) A58 L
wood fiber? +H +

L % 0-1pm, ** 1-2pm, *** 2-4 pm.

» 4: slightly observed, -: frequently observed.
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Characteristics of z/xeris¥spp. from Taiwan

Indo-Ixeris

Pseudo-cholisis

Cholisis

1. polycephala

1. debilis subsp. litoralis

1. stolonifera

1. repens

projecting slightly projecting slightly projecting slightly projecting
650-910 840-940 220-340 480-690
smooth smooth~partly indented smooth smooth
1-2 1-2 1 35
100-180 230-550 110-210 280-400
unclear clear clear clear
1-2 1=3 1(2) 2-3
slightly polygonal polygonal or undulate polygonal
undulate~undulate
38-72 44-102 35-83 2257
15-25 24-35 18-28 24-31
polygonal~slightly polygonal~slightly undulate or polygonal polygonal
undulate undulate
15-24 25-38 21-28 26-36
stem scape stolon scape stolon scape stolon
2.8=5.2 1.3=2 1 1.4-2.7 0.7-1.0 0.6-1.0 1.6-1.9 1.5-2.6
smooth smooth~indented smooth smooth smooth  smooth~indented smooth
* * K%k * * kk kkk
0-2 0-1 0-1 0 0 0 0-1
3-8 4-7 5-10 2-3 3-6 6-8 6-10
16-30 8-10 12-13 7-8 7-9 7-9 12-13
=i =+ = + - =5 —
890-3210 600-1150 1250-2250 560-740
80-150 100-180 110-290 40-290
6-28 28-45 11-26 35-66
65-900 65-230 340-880 45-200
27-48 25-41 56-69 12-32
460-1440 100-410 210-480 100-200
42-58 17-40 17-22 17-36
+H = —~+ =
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L. # #

1' ixﬁﬁlla)

BidLT : FET (19664, No.2590, LUFREER); ZERKILEST (1982, 2610); EHLEFZET (1985, 2614); K&
HEIESE (1985, 2617); FIAEZEIREE (1985, 2612); FIEHRE (1985, 2613); {EAMAHEZRT (1985, 2611); M
HMIFEIE (1985, 2616); KLHEHE (1985, 2596). R IRsHE 4 : HEBG (1981, 4231). ZE&EW : FEILEST
(1974, 25R3). HHETH : kIR (1984, 2607); fE—rhIEAT (1985, 2606); FrEEME-HIEIT (1985, 2604); fERAEE
(1985, 2605); RFESFST (1985, 2603); =HFIHEHEIE (1985, 2601); RIEZHFT (1985, 2593); AZIEST (1985,
2602). AHT : BT HEIES (1985, 2609). SR ¢ BEBEE (R, 2602) 235D AFM.

2. ktii*ﬁ%llb)
@ Ixeris laevigata (BL.) SCH.-BIP. ex MAXIM. var. oldhami (MAXIM.) KITAMURA 7 ¥V =77 (K :

BIREZITAE (198547 A 4 B, T85-37); EMEmFAIEE (198547 5 6 H, T85-56); FfkRiliE FUfE (1981
57, HEBY; mBERAZMAE (cultivated, 1985427 4 2 H, T85-15); A4L#F#L ¥ L (198547 A 3 H,
T85-26); RHERBAHMES (19684 7 A27H, T.Namba et al., 515); ERIMFTER~KRIL (1968 7 A16H,
T.Namba et al., 374).]

® 1. chinensis (THUNB.) NAKAI v+ ¥ v v (B : AALiiBHL (198646 4 1 H, T86-5); BItmHELE
HE (19854E 7 A18H, T85-81); HIHRIHIREEAE (19854 4 H15H, M.T.Kao, 9984); TEHR EHERE~%K
TR (19854 7 B110, T85-72); &HEE AR AR (R, T85-74); EMEE AEAS AR (cultivated, 198547 A
2 H, T85-16); prEB A (198245 1 A17H, M. T.Kao, 9560); =Hi##ir (19844F 6 H14H, C.C.Lin);
TERFIEEH (198545 6 A30H, T85-11).]

® I polycephala CASS. / =77 712 [AA : BARBAT TIEMRITAEARA (19554 5 A20H, Y.Shimada);
E47 (19824 4 A29H, T.Hamada, N82-1, 19844 4 §21H, A.Takano & T.Hamada, N84-1).]

@ I.debilis A. GRAY subsp. litoralis KITAMURA YV XF ) (B R ABFEEIE (198547 A
8 H, T85-68).]

® I stolonifera A.GRAY 4 7 =712 [AA : BIUREILUHHELME (19804 6 A 1 H, T.Iwata, 37); 2% (1981
108278, N81-7); WEMNTERIL (19794 6 B13H, Y. Horikoshi, 53); #RAIMIANKE (19814F 6 H21H,
N81-6); ZKBRIEAKFTHHE (19774 8 A10H, N.Sato, 43); kKBJF/ARBH B IL (19794 5 A 3 H, H.Kida,
20).]

® I.repens (L.) A.GRAY ~~=77 (A AILERERPRE (198547 H 4 H, T85-38). HA : gILRK
R BRI (1981457 A18H, N81-1); & LA MEIE (198148 7 A19H, N81-2); ¥R (19774 9 H25H, T.
Yamaguchi, 5); M (1977468 8 H20, J. Takeuchi).]

II. Ixeris BiEH D 5E

SIE BRES Lic Ixeris BIAYIZSTRERC, ZE2ABEY LCHE L EREERS 5 W 3 EHRCEHERIEE %
HETHLD (2 TIRAZRA T LT 5; Ixeridium &5 (I. laevigata var. oldhami, I. chinensis) ¥ X % Indoixeris
#i (1. polycephala) DFEH#)T, Wiz 10~90cm] &, EixR b ES SV ixHiFERESEY, BRI EALLS
BT LB OBERIER 1T, EHEOHNOLERSIOCENE L 53D (BXxA S ET%; Pseudo-chorisis i
(1. debilis subsp. litoralis, I.stolonifera) ¥ X 0% Chorisis i (I. repens) DY T, BBk 20cm 4] kBT
5. EOEISLHRIERCL Y RS,

i) A947TICET 31EYM

1. —REIAERRZ AR

EOLPRITHEENZ LMD 2\ 3E=AF C EEIFED 2 VxR EH L, THEHIRKE S VES S \WIEMR
CHEET 2. EOERTMYAOES, ETORHEBERIECI WEics. REHEIZF7 5 ibh, 25750
R L DO LMNe s 727 SEEHRRT 2500355, TREROAMIZ1 ~3MMiaErbics
BEAHEE RO DN D, fHEERIZEZE, HEEROENSE~AOBIERIIEDIER O % 4 7 5 multilacunar
type' T, —BICIEEL D FEiis H1/38 L O2/3DMALAMD 2 5 Fi TrhLh 2 HF > KO QIR ZEH 2 DEIRT
CAD, ThoDORAMOAMRIZERTZES 1 HOMER & & DCEIRTFLEEL, £DE T L LThOMERS
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Fig. 1. Ixeris laevigata var. oldhami

A: Sketch of “Pu-gong-ying” derived from this species.
B: Detailed drawings of the transverse sections of the leaf (1, midrib; 2,lateral vein; 3, margin).

OB RBORI BILCBITT 5. REOMURMEET KA EIRBCA SMEIEC L VR THS. Lichi-T,
B s\ CREOHE RS EIRTFRC 1EZDOh B 0L, ELRLOWHHcEhZh 1 ~2ME, 3F3~5
HORBOMERVBEDONBESDONH 5. KHEERO L FREABBRIEERL x 52 BHT 5. MEMUOHEE
HL s 5 DIMICEHEL GV EETS. EWFOEIRMCL R D, HERESRS HELE L LR SELD
5. EFM ST AELD 5. EOEREM CIX ETHEXMBOWDROWHORERE, MlEOKEE, KJADKE
Bl L CEHE RO LS.

XOMYEIEMAFREETS. KEHEILZ 57 SEbh, 752 5 DBRIBCI VigbritbD LB sF
7 SEEHMHT HL0B85 5. TEA1~4{IEERD RS, #EERIIWE CBRRCESIL, & REICBiE?
L KET S BEIBEZILOILES, MHEEE, 7« vREELENDS. BEAEVPAL & 5B X O
PR b 5.

BOBUEIIEABEYEL, BT —kEEOMEN 2L 7LV IIFR LT 7L LD S.
—REBDIE, BOYREHT 2 —kEEOROEEG (LI'F CPR ZLMHT %), “RKBEDIE, ROFETHT
HREBORDOESE (LT CSC% LWs#d 5), AHOER HOBERCHTIAMOBEROE S (LT XY%
BT D) RECEMESNRDbID. BEFTEFLOALCEE, WECEE R ENn LS. RO FERE 1T
BRI VELD. AL 5B IO EAAERRD NS, fIBASEWELTT X)) vHAZEDLRS

2. HEAEHO AN R

@ I laevigata var. oldhami

ZEOERE (Fig. 1-B;, 3-A1) X FEAFEAREEHRL, BEE 950~2250pm THEEYFRIE. 257 713
BN 727 SEEETS. TERIIEFNRCEFIITS 1 ~ 5SS LMBELADDID. HERIZ3~S5
. ROMEERDO EHMAOMERL ¢ 5 hICHBHENRD bR DZ LD 5. EWI (Fig. 1-Bz, 3-Az) 13/EE 550
~620pm, HPRFEMIZHAR T2 ~ 38, R (Fig. 1-Bs, 3-As) 34M# L, SMcEAEMKIRD DR, Th
CHHEA D DR D LB B, EEH (Fig 4-A1p) kT 5 LEEEMBORBHEIIERRT, & (BMlaTRA
BEEE L. LTRE 37~108pm. KA ER 25~43pm CHBHEYFR DA Z V. X (Fig. 2-A, 5-A-g) 3

(293)

Presented by Medical*Online



A

sto s
A

s
& O/ C (
=

SR BSA
: %\\3 'Ol\\

Ak
2

Vg Ly
2R
i e ) - 2O N 2509
S ) e
g ) el
‘ 2%
Y “”F T 7 25 8
\ 0 e\ W 237
i LN %%m; <y W& &
NOROEECR et LN | =2 1
X are = 8 998
e R =
(@) — 27 Y 1l == ] 5%
@S I A L 5
‘i NV i =
7 ’ \ 2 y Fer
) < i N Z o

7

50 um 50 ym 100 pm
Fig.2. Ixeris laevigata var. oldhami

A: Detailed drawings of the transverse sections of the stem. .
B: Isolated elements (1, fiber; 2, reticulate vessel; 3,4, pitted vessels). C: Detailed drawings of
the transverse section of the root. )

Fig. 3. Diagram Illustrations of the Transverse Sections of the Leaves of Ixeris spp.

A: [.laevigata var. oldhami, B: I. chinensis, C: I. polycephala, D: I. debilis subsp. litoralis, E:
1. stolonifera, F: I.repens (1, midrib; 2, lateral vein; 3, margin).
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Fig.4. Surface Views of the Leaves of Ixeris spp.

A: I. laevigata var. oldhami, B: I.chinensis, C: I. polycephala, D: I.debilis subsp.
litoralis, E: I. stolonifera, F: I.repens (1, upper surface; 2,lower surface).

L5~52mm. 75 7 513EX 2~4pm CTHEMEDHROEL, Bhicr 527 782 R T 5. TROMBHEERIC
LIZLEZ7F 7 SHRDOID. HEEFIZ15~4318. 1 (Fig. 2-Ci~g, 6-As~3) 13 1840~2760pm. —KFZJEDIE
11 60~480pm, CPRY% 1317~37%. —kEZBDIE: 180~520um, CSCY% 1320~36%. KRIMOBERE L 740~1250
pm, XY% 1330~56%. KIBEnE8Ems b,

® I chinensis

b ERO NIRRT OME « OFRICE A EARERY R T, EOEIRH (Fig 3-Bay,v) X THEHIEEV
FREEH L, EX 450~1000 (1500) pm. #EHIZ1~ 3. KERETIERLI ) FRCHhROMEER O LHE
BADHEFR L x5 shicE o B AL L - MIfaH B\ i3 2 58D 5. FERWIE (Fig. 3-Ba,p.) 1FES 80~260
pm, HERFERIZ 1~ 2 #ifRE CEA L VBRSO Lo RHEe OS5, R (Fig. 3-Ba,p,) XML
7evs. KEH (Fig. 4-Bi2) KT 5 ETEERAMBOWER T E bR E 2L, EmEEERMaO T 32~100pm.
SKALDORIL 16~30pm. % (Fig. 5-B1z) 132 1.0~2.8 (4.3) mm. FEFHR 1T 11~38M8. B L7+ 1 EET
DT BRI E DR R L Ui EE A 7. 1] (Fig. 6-Br) O&FI% 1,330~3, 180pm. —Kk /& Dig
1% 50~410pm, CPR% |3 7~31%. —kZEDIE 1L 40~950um, CSCY% 1341~70%. KRILDME L 305~1,290pm,
XY % 1319~46%, Rkt xBEA e\, Llko 1. chinensis DNIHRBIIH HY DHE L i1ig—FH Lic. Lo,
O ERMOMBENIIZ LA ETRTEBRRFERIAN DD L LTWBDEH L, bivhhidibkEMiaz o .
FRAERBTRELLIODOFERVBERXETL0%RH . ZOMET 2RWIREOR YA (Fig. 5-Br.) 13
BAMEEL, 82 0~4.0mm. FHHBTEZOAUMCHERINI 1 ~2MBO 2L 7 EH 5\ E—REB» LT
5. —WREJBIL 4 ~10MfafE DA Hin b, RKEHFEEL 223 TIAMUD 1 ~ 8 fifafE A 2 v 7 (L L TR A
BHRLTW5. HAENR L2 BOWS CRREN—TBFEL, Fl—RkEEOMah 2L 7 BTkl 1 ~3
MR 2 A 7352 L35 5. ¥ MO —REE ST RCEM LRI NEL DR EE L bbb, HEfc
X D —REBRICEEOREEMANZRD b5 EAH B, MBI ITAIE. HHEE R ORI OS2 HEID ST
BRI RD D, #HfE L CHABEET. #I2E 640~880um.
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Fig.5. Diagram Illustrations of the Transverse Sections of the Stems, Scapes, Stolons, and
Rhizome of Ixeris spp.

A: 1. laevigata var. oldhami, B: I. chinensis, C: I. polycephala, D: I. debilis subsp. litoralis, E:
1. stolonifera, F: I. repens (1,2,lower parts of the stem; 3, upper part of the stem; s,stolon;
rz, thizome).

® I polycephala

FEOEIRH (Fig 3-C) X THEABOBRWVERS 503 VFRIZEHR L, BEE 650~910#m. FIJRDEMRIB~D
BAMLEET 2R L ) Rix ), EOTHOETRIEL MY D2/5~1/2T, EO EMOKE RIS L 5
3/5~3/4HE. BUIRDSA - 7o ENREIZIEAVE <, rROME T & L% & ORI T T OZB AT bR 5.
LIEE I 1. laevigata var. oldhami @R bR 5 b0 L AEDSMEENRD bR E L4555, R (Fig. 3-Cs)
ZEE 100~180pm, HERAMITPCFBIET 1 ~ 2 MiafE. FRE (Fig. 3-Co) 13shil Ligy. KEH (Fig. 4-Cr2)
W sid 5 LEF GO IIRILTCR, THRKMEIERRD 5LLWRETET. EEHREAMRILE 38~72¢m T
BIFL 2 ISR, KA BE 15~25um T/ S\ E (Fig 5-C) (L@HHZ TR 2.3~5.2mm. {{EER
1216~30f. 18 (Fig. 6-C) 127% 890~3210pm. —¥/BOWE% 80~150pm, CPRY 126 ~28%. —WHBOWEI
65~900um, CSCY% 1327~48%. AHMOMEEL 460~1440um THERAMHR K ¥ <, XYY 1242~58%, AT
WS BERD DN .

i) BYM7ICEY 3ED

1. —REVAEREY

EOLIRBYIIAITA 2 1 7 LRIY, FHIKbIMCRHTE0RTH 5. TIRMEDEHOE S IMIC T bR
b KBOGIRGERES OEE» D 1/3 L HEBUCEIRFICAS. ERBOES IMICL h KD FgIS
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Fig. 6. Diagram Illustrations of the Transverse Sections of the Roots of
Ixeris spp.

A: 1. laevigata var. oldhami, B: I. chinensis, C: I. polycephala, D: I. debilis
subsp. litoralis, E: I. stolonifera, F: I. repens.

L7\ EORER T3 BT EEEMRORIHOWH ORE, MO KILOAEIRICEHE RDLR
5. EZXOBMYIEIIAZ A 7OELE I PULHEYEL, 2F 7 70EI B VRS, EETEHC 1
B O T xiRb 2R H. {HEEEBICHBMEL DI VETAXA FTOEXLRHIEI NS, EHZEOKTE ALY
2L, ZORTHRBIIIEZCL T A IMERECHELY o BDRVEATRELD, FgAEO—Hriars
T2 e23h5b RzAx 4 7 LREE

2. HEBEMOREH E

@ I.debilis subsp. litoralis

D ERY (Fig. 3-Dy) 12E X 840~940um TB % 4 7D h TR HEV. KWL (Fig. 3-D2) 12E X 230~550pm,
e 1~ 3 Mg, Emd (Fig 4-Diy) R 5 LEE LA OMREHIE R, TFTHREMEIEEER
R, FhieeEREy 2. ERERMRIIE 4~102pm TB &1 7OF TR A E V. [ILOEL 24~38pm.
163 (Fig. 5-D) 132 1.3~2. 1mm. #E5HI1T8 ~10ME. EifhiclE 2 Rd5 o L2k 5. EHZE (Fig 5-Ds) 1
B 1.4~2.7mm. KED 7 F 27 7 3ES 1~2pm. {HEFRIZ12~13M. # (Fig. 6-D) X & 600~1150pm. —&KE
JBDigix 100~180pm, CPRY; 1328~45%. —REBODIGL 65~230um, CSC% 1%25~41%. KRIBOELEE 100
~410pm, XY % 1317~40%, KREMERIE LA ERD BRI,

B I stolonifera

FEDOLRH (Fig. 3-E1) 13EEX 220~340pm THEEY IR b A (Fig. 3-E2) 13/EE 110~210pm,
WHBRY | RE. TEEEMEOKXE JIRRCT, FTEEIMMDE LY. RHEH (Fig 4-E1p) TRT 5%
BMROmIHIBHIELZECTRR Y, BHETRETHESCHREZEL, XECRETHE IRERRKRE LI
WREET S, EEEEMRORIL 35~83um. KILDOE L 18~28pm. fEZ (Fig. 5-E) (3% 0.7~1.6 mm TFHK
DRD BIIL. FBIL 2 ~ 3 Mg CHEEW TR b DT, HEERILT ~ 8 H. EHZE (Fig 5-Es) 3£ 0.6~
LOmm TFEARD LAV KEIL3 ~6MlaE. HERIR7~9M. # (Fig. 6-E) 12 1250~2250pm. —
W B Og T 110~290pm, CPRY; 1311~26%. —REE D@L 340~880pm, CSC% 1356~69%. RIEDEEIX
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Key 1. Key for the identification of Ixeris spp. from Taiwan according to their anatomical characteristics.
A: Lower surface of midrib is projecting down in the transverse section of the leaf.
Fibers and/or sclerenchymatous cells are frequently observed in the interfascicular
region of the stem.
B: Midrib is above 950 pm in thickness in the transverse section of the leaf.
The portion between midrib and margin is above 550 ym in thickness. ------ 1. laevigata var. oldhami
The portion between midrib and margin is below 260 #m in thickness. -«ceoeeemeereamenanes 1. chinensis
B: Midrib is below 950 ym in thickness in the transverse section of the leaf.
C: Wood fibers are frequently observed in the transverse section of the root.
Stoma is below 25 zm in diameter and upper epidermal cell is below 72 ym in diameter
in the surface view of the leaf. Ratio of breadth of secondary cortex to the radius of
the root is from 27 to 48%. Ratio of diameter of xylem to that of the root is from
B2 TO SBL. +woevssuvnssssvnnsss wvisansmsassnsvuisssesssss ouesn smunnse summiere cowanavabas s nuNe v ens S5 G 1. polycephala
C: Wood fibers are slightly observed in the transverse section of the root.
Stoma is upto 30 #zm in diameter and upper epidermal cell is upto 100 ym in diameter
in the surface view of the leaf. Ratio of breadth of secondary cortex to the radius of
the root is from 41 to 70%. Ratio of diameter of xylem to that of the root is from
19 to 46%_ ............................................................................................................ I. chinensis
A: Lower surface of midrib is slightly projecting down in the transverse section of the leaf.
Fibers and/or sclerenchymatous cells are slightly observed or absent in the interfascicular
region of the scape and stolon.
B: Midrib is from 840 to 940 #m in thickness in the transverse section of the leaf.
Upper epidermal cell is from 44 to 102 pm in diameter, stoma is from 24 to 38 pm
in diameter in the surface view of the leaf. «-icooeevevrimiimii. 1. debilis subsp. litoralis
B: Midrib is from 480 to 690 pm in thickness in the transverse section of the leaf.
Upper epidermal cell is from 35 to 83 pm in diameter, stoma is from 18 to 28 um
in diameter in the surface view of the leaf. «-eveverremmmmmii e 1. repens
B: Midrib is from 220 to 340 pm in thickness in the transverse section of the leaf.
Upper epidermal cell is from 22 to 57 ygm in diameter, stoma is from 24 to 36 ym
in diameter in the surface view Of the leaf. «recoeercrmerimiiiiiiiiiaene I. stolgnlfera

210~480pm, XY% 1317~22% CHERHHE S /NS V. KRB B W CIHRBICE WEMICRO X X EE N o
LT 5. Rz i,

® ILrepens

WwOLNRE (Fig. 3-F1) (3B 480~690pm. 3R (Fig. 3-F2) 13/EX 280~400pm, #ER#E#HIE 2 ~ 3 ke
i (Fig. 4-Fip) R AERMAOMRIHIT L TE & S CEERE 2L, EmEEMEIIE 22~5Tpm THE
WHHE LS. SAORIT FFEHO L DA 24~31pm, FEHO b O 2 26~36pm. 6% (Fig. 5-F) 3% 1.6
~1.9mm CEENALELEMATS. 757 513EX 1~2um. FRERDR. HEFRIL 7~ 9. HEERHK
Mhew . EHE (Fig 5-Fs) 13 1.5~2.6 mm. HED 27 F 7 7 13EE 1.5~3pm. ST 12~13E.
# (Fig. 6-F) 13 560~740pm. —yk 2B DiE 13 40~290pm, CPRYS 1335~66%. IRKEDIEL 45~200pm,
CSCZ% 13 12~32%. REOBE L 100~200pm, XY % 1% 17~36%. AFEHHEITIZ LA ERDDRIIR.
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1) BEWSS

BRI DT D BREME AT CTEREI LI D TH S, BLETHEEDOE I 50~75cm. FE i34k
HELLREEARTRREL, FERVESOE, £ 20cm Pt HixEREEE CXRBAE TR 2~3mm, T
TREEERYHECR Smm YU EL/ks30355. ZOXKRIZE b oK. BBEANLEBOYET HHVREND
BARSHAET, BIRE 1~2mm, AERRESO THE A6 RIEE . S0 DDNEFBIX Ixeris laevigata
var. oldhami O PIRBRBIC AT L.

2) EOMOMHRME

TEMO KO Z DD DT, LEDGHREME XD T, TEM»OREMCHT TRES RO TH
5. EIETAHEERIES 20~50cm. EREBGO CHEHSMICHENE O PITHR LS, R2EF 6~1lem. X
BHEROAEIEBENLEBA TR 1~2mm. ERIVOCEDORMIIISLOM . RIFE 1~2mm, FHEITHE
Hapen BRIZTEL, SR D OFEMO NIRRT Lxeris chinensis DM AT L.

(298)
Presented by Medical*Online



b LUER

L SELEEBENCHAN L Ixeris BHY 6 BITO\WT, 3, EB I ORONMHENERC X DIFR L
BOBWEREY Key 1 /W3 7ok, WHPROFEMESY TABLE I 1R L.

2. Key 1l »bH, HEFRINTEEBE [FEAIE | %1% Ixeris chinensis WWHik$5 & D Th 50, I
laevigata var. oldhami OEFCHET b H 5o LT L2 .

3. BERETSHD [TEAK| OXBEMY TH D Ixeris chinensis 13, BETE W TIEMATL [THAKE],
TRAFSE TREZE) A, &I, TREEE X EHUMTLE, D 5 %5719, JES© 7 L OHREPHEL,
BEMEIS L UCHY, SOREARVRIIE, RER, T8, BY MERR, #), Sesgres LT
bHVB L3NG, FBEE T L chinensis 13 [EATE | DEAHTHWDHLRTED®, BB TO [HAK] OF
i, BEDEL), Akl ik, BRANOEbokIDEEL bR, ik, BHER (EHEE) (xR % EEK
=5 ) 7OHRBECHCLG® LI N, AROBVWHERDOLND. DX 5K L chinensis 135k x IeBEL) TRV D
TR, SHBINLOERHCONTHRATILENSS 5.

4. SEHABEE [WHAYE] o 1 FEY L L TR Ihic Ixeris laevigata var. oldhami % 5O SR L JE =
MMEDBBICH TV, FRAEMEEBERS WL [THAE] EWAEHI DELA [RATE] &\ 5 ZFHHN
—BEITH VO, ILR [ZWTIL MBILEAE L [EE | L XOJLEHEDLSS, RENCET, 8% B%
FFRIR EDBRBOPIHGCBR TN S, 20X 3K [THAK] AOLHTOEULLED THW LR TR D, b
WCHMERTZREDY 1. chinensis WAL THTRIR SR Z Lo, 1. chinensis LRFE I [THAIE | EFHRLTHWDORS X
SIigoicbDEEL B,

5. Ixeris chinensis DPNFHRBITONTIL, MOLYOMIC S, FTERER, B2 hEREDOH B AT
AHLBE LT3, SEbhbhSHAVWEBBEOHNONEIE S LoORETIZIE—H L. LrL, BbRX5
&, Eod, THOHDEOREFCERL LIRIED DD L3R5, bhbhOfER T, ZEdi
ERDHONT, BEDORBEHIIIADONSZ 03B -1z 1. chinensis 1IN HIMRERCIED K I LIC K X I 2 £
R L, ELHEYAIEENCAIERFEORNETH S L IN TR I, NEPREHICILEREYTRTIOEE L bR
B

6. Ixeris debilis subsp. litoralis VI IEFHIC L 1. debilis & I.repens ® hybrid race ThH5HZ LI HE
IRTLBID, Lixl, SEbhbANEHEINICKRE L4 B 1. debilis subsp. litoralis 132D EEHIC I
% bR B O BRIEEOMYIE I 1T 2 R MB LG O EBALOREE 7 & DREEH A RFED 1. debilis?® WELIL,
FREOREHRICE T 5 LEERMPADOIEN, EOEIRITES X OCERTBOMIEDIE & I & DR »Y 1. repens 1©
BELTH Y, WEHEBHCINEEE OMICEMUEEET 5 EAE b E o .

BB HEEYORER DO ORECT S HII 12 S hte, FUMRYFESE ME IR, MU gh#
8 BEXRFHZE GANK MEEECIHI RENCHERZEEDH KEBHEE, AMESOHRK, &b
OB ARTHRY: PTHFFIELTRH T 5.

Abbreviations: c¢: cambium, co: collenchymatous cell or collenchyma, cpr: primary cortex, cu: cuticule,
cx: cortex, en: endodermal cell or endodermis, ep: epidermal cell or epidermis, epl: lower epidermal cell,
epu: upper epidermal cell, f: fiber, hg: glandular hair, hol: hollow, hy: hypodermal cell, i: intercellular
space, kl: cork layer, lv: articulate latex tube, mr: medullary ray, p: parenchyma cell, pa: palisade paren-
chyma cell or palisade tissue, ph: phloem, s: sieve tube, sc: sclerenchymatous cell, sp: spongy parenchyma
cell, sto: stoma, tre: transfusion cell, v: vessel, vb: vascular bundle, vp: pitted vessel, vs: spiral vessel,

wf: wood fiber, wp: wood parenchyma cell, xp: protoxylem, xy: xylem.
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