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Chenorchis . a new orchid genus and its eco-strategy of ant pollination
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Abstract; Chenorchis, a new orchid genus, based on C. singchii, with tropical orchid features, was found in subtropical
regions of Gaoligong Mountain in Yunnan Province, China. This taxon undoubtedly belongs to Trib. Vandeae with its

comparatively advanced characteristics ; epiphytic, monopodial, and with very hard pollinia, and long stipe; it is akin to

E&WH : 2EFEDEYRF E AARP KBER TER BT A ; B R RIF B B (No. 2006-464)

545 B 34 :2008-05-17; {&iT B #4:2008-05-21

YEE BT XME(1958 ~ ), B, RS WA E8, TENFE=ZFEYBIZ. E-mail: Liuzj@ sinicaorchid. org

# B INAMEE Corresponding author. E-mail; liuzj@ sinicaorchid. org

Briff : o E R B B B AT R T SO e e A 2 RIS s BB X TSR VRIS I EF SMRER 4 LBt

Foundation item ; The project was financially supported by the National Program for Wild Life Conservation and Nature Reserve Construction, China; and
by the Science & Technology Plan of Shenzhen, China( No. 2006-464)

Received date.2008-05-17; Accepted date:2008-05-21

Biography : LIU Zhong-Jian, Professor, mainly engaged in Orchidaceae. E-mail; liuzj@ sinicaorchid. org

http://www. ecologica. cn



2434 A

&4

% #® 28 %

Ascocentrum and Holcoglossum , from which it differs by its lip lacking appendage, with side-lobes arising from both sides of
the mid-lobe rather than the entrance to the spur; stigmatic cave large; rostellum very large, conspicuously broader than
column, spreading downward; pollinia each with a distinct caudicle attached to the incurved subterminal portion of a
common stipe. Phylogenetic analysis shows that it may be of tropical origin regions and evolve a new genus for changed
environmental, indicating that the main motivation of Angiosperms differentiation is to bring forth more ecological
opportunities ; a further examination of reproductive ecology, especially pollination mechanism and breeding system, proved
that this species has formed many mechanism to promote selfing and inbreeding. For instance, symbiosis with ants,
( Temnothorax sp. ), utilization of ants for short-distant pollination, flowers opening simultaneously to increase the
frequency of geitonogamy, efficient dispersal and growth of seeds, crowed community to improve the possibility of
inbreeding. All the above adaptive changes turn into necessary conditions for their survival in subtropical regions. And the
reproductive strategy of this unique life history shows that this immigrant species autonomously passes the genes on to future
generations to remain their adaptability, by quickly occupying the habitat. The success in habitat expansion strategy, of
which inflorescence produces a lot of flowers to facilitate geitonogamy, and its significance may extend to provide an

evidence that the occurrence of plant$ sex resulis from the trade-offs of the fluctuation of habitat in evolution.

Key Words: Chenorchis ;new genus;C. singchii;new species ; Orchidaceae ; breeding system; evolution; eco-strategy

RETIE G YX R SZREY X RBGE ER R, E B K AEYEAE R, 75 403K b
A aE AR B SR S AR LA Y R B v AR RS , P IR R M YNC R A W R BN , 4
WEREREETER"Y , B YL ESEYRRET, AR ELREERE " BRI EZE
THEAYIFAE R BN, LR B R m g, FHit, —HAREYREHLNETERRORAMX,
BEZHIRENELFEEI N AN ET REELN— N EBEH", ERBANEERET REH
R RN EES )  BFBENR: BRI RREE S THYR A SRR, B4 hBEEE
TR BERR? AT, KRB B PR B R D 7EE R TR MR LA B 38 P K i)
BRI R . K, AR SRR, B R  BAA TR AnE DY, YRR
R R AR E T A B R A R R A R R S U, A YRR T LR 8E B3HHL
#0125 B A MRS, B el —ERE T RAEMR PR AR —N T, T Bt
HAREPRNZ IS IR PR R UR S Y R e MR R0, IR AR B e
RIS BRR R I BIERAE B I IR SE RS B AEBE T JE BT BUR 243 Ml S e b 8 B8
A YTER S M A B R 8 B R, R 2 A RN SRR R A SR FEN A RRRE?
BEMY B HASETASER, B ENERREHEREZ SRR, XA T EYA 53 H
A S E) SR TR BE N LA R E SR B AT A BRI RS T B B E AT SR X ZOR AT A 7
A Y R G T T £ PR B PRI SRR o
1 #HHEIFEMEHEE
1.1 A58 SR

MR AN TmEERUTEDRAA S HEETIIE B (24°53'N,98°43'E) K1k 1600 ~2000m F)
WA I TERSARK , BIRIE, IR 1655m HEFHS[EA 14.9C, & A (1 AH) FHRER
0.9C, B A (8 AM) FHRIR N 24.3°C,FEME N 1478mm, V3 H B4 5.72h, G4E 4 7 ~10 Ak
W11 7 ~ 348 3 A4 838,

W X P BABL R S 5 B S N AR, MOR TR 3 ~ 5(20) m BRI 0.5 ~0. 6, 9 1Lt pk (& 1-A,
B), EEMAEY R BRI ( Quercus acutissima Carr. ) , M ( Lindera communis Hemsl. ) | £ %% 5 ( Helicia
nilagirica Bedd. ) ., &1 8 ( Myrica esculenta Buch.-Ham. ex D. Don) ., i M #t B9 ( Rhododendron lukiangense

hitp : //www. ecologica. cn



6 3 XU & 008 2R ( Chenorchis) —— =Pt — iR B HIB UM B4 75508 2435

Franch. ) . 3 ik 8} #§ ( Daphniphyllum paxianum Rosenth) | L AR5 ( Schima wallichii (DC. ) Korthals) ., 5F i #t
B%(R. callimorphum Balf. f. et W. W. Smith) | [§ % ( Eurya groffii Merr. ) | 2§ 15 8 AF ( Myrsine semiserrata
Wall. ) .55 B #8HA ( Carpinus londoniana H. Winkl. ) ;JEFdAR3E T (Litsea martabanica (Kurz) Hook. f.) .4}
##%( Castanopsis echinocarpa A. DC. ) . 4E R B (Jasminum coarctatum Roxb. ) JRYLH (E. tsaii H. T. Chang) .
'8 H3E (Viola pilosa Bl. ) BB H B 22 ( Oberonia pyrulifera Lindl. ) \%8 338 2% ( Eria stricta Lindl. ) | P9 3% j8 3k
22 ( Cymbidium tracyanum L. Castle) . Y655I8 Bk ( Phymatodes cuspidatum (D. Don) J. Sm. )%,

1.2 FiERREL

2007 4F 2 B7E 20X f9¥E IR 1650m B BRAFA T b & Bl— R MR BSURE 5 22 /8 ( Holcoglossum ) ' i | IE
FEEACEN ZRHEY) . BEEMNZXIBWERI, ZHEY A THK 1650 ~ 1900m HRRAR B MR LA
MW TERE L, Z5RBERZRAE, RHEYFEXERF B, RIRERHR X, EHAERET, HiX
MYEX RS L EEA K, BERE , BRHNWER N — , FFZ A,

PG N R TT R 15 (Trib.  Vandeae ) H9IE PG4 T 22 ( Holcoglossum rupestre) ") 8% 2 [FIAE - 1 5 22
(Ascocentrum semiteretifolium) ™' (B2 VAR5 , R BUZHY) SHE 2 BAYA R BRE/N, ARSI,
FERT RPN BRI, B A TR B Tt s RS 5 = B YL X, BB B o, BB E TRA
W0 ; PiE 2R B, ZEYS55E 2B REREEM R EEA A, B 3 REERITEMERY,
BB AR, A TR AN &SRS MAFERETHEX S TESE 2R, BR, ZHEYERESE=
& R BE R AR B R

TR PR R AR U E , — H R 2AHEY RAE 2 P B RALR R — YRRk 2%
FHHMEZFRK o uk,J. T, Smith 515 F 4R YN B9 TT 1R 22 4R H R I B M R 254 R 3K B
BT BRI S B2 PR RIBER RIS, B A AT R 2
Aerides-Vanda alliance,

Christenson E‘Jﬁ'iﬁ'ﬁ[m NN, Aerides-Vanda alliance 23 R X%, T2 E (Vande) 55 F 2B N—
S M 2 R AR 2% R ( Papilionanthe ) . 48 W 2 J& ( Aerides ) . & ¥ 22 B ( Rhynchostylis ) - 2 ¥ 2% R
(Seidenfadenia) AT I —% . BHEZBR—AEEFEERBRNRE, CHAWHELES T HER
HIEAHF R PR P2, B S 2 B YRR ARE L —3, LA 2 R E2E7E Aerides-Vanda alliance H1 H
N5 22 RS B IS o 7E Christenson FYMTEER ™ o 15 22 B 526 2 B BV FEAT B BT L,
%2 BRI RET R TR EGESUNEZ —, i = ER BRI ¥, HEX%2E 5
Z RS E ZEHMIEEFE LIEFAAL . 2R R B R, 22 RE. W HEMNA M XE %38
SRTE—iR, I INRM 55 22 (A, pumilum) 5187 2 (H. quasipinifolium) X FIANFHER A o E S ERAT , BEFRE
FAEFERAE AL, S ERAET LAX 5o (B3X 3 NEAYMIEIRE ERER B, LR R
HEWRULBRESHENKMBYSER EERNN, RANWEYNERRESRT 5 EF2BETE
Z B UA R 22 R — S Rp AR A, ZERBRHE TC— IR, R T RRJB TX 3 NB B , AR SR S o T 74
BAMPEZBRENT R B THHHE —HERRENE S THUKAES, AR EARK
FIRESREE : =SB RAIS A T3 B, TiEEE O B0 ; JB i L SEE MM B 9 5 5 TP R % i 8
FETF R, BLIo) TR 200 B BB BB, R TR AW TR T 5 e TR, Ei, A LEELHNER
HREFUBRRECESLREPHB LS AE,

DEZRE
Chenorchis Z. J. Liu, K. W. Liu et L. J. Chen, gen. nov.
Type: Chenorchis singchii Z. J. Lin, K. W. Liu et L. J. Chen

Etymology: The new genus and species, Chenorchis and C. singchii, are named in honor of the famous
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Chinese orchidologist, Professor Chen Sing Chi (or Chen Xi Qi), who was former director of the State key
Laboratory of Systematic and evolutionary Botany, and curator of the Herbarium (PE) , Institute of Botany, Chinese
Academy of Sciences. He specialises in the Orchidaceae, and is the author of numerous scientific papers and books
on Chinese orchids. Chenorchis; Chen (surname) + orchis (orchid) ; singchii: singchi ( given name).

Diagnosis: Genus novum insigne, Ascocentro et Holcoglosso proximum, a quibus bene differt lobis lateralibus
labelii ex ambabus lateribus lobi intermedii ( non oris calcaris) orientibus, labello et calcari non appendiculato,
rostello maximo columna conspicue latiore deorsum expanso, pollinis caudiculis distinctis parti subterminali ( non
terminali) stipitis communis affixis praeditis.

Description ; Epiphytic plants. Leaves many. Inflorescence pendulous, racemose, many-flowered; rachis
thick,, somewhat clavate; flowers small; dorsal sepal similar to petals; lateral sepals carinate toward abaxial apex;
lip 3-lobed, spurred, not appendiculate nor callose; side-lobes from both lower sides of the mid-lobe rather than on
both sides of the entrance to spur, nearly as long as the mid-lobe; spur cylindrical, pendulous, subparallel to ovary;
column short, footless; rostellum large, subsquare, conspicuously broader than column; pollinia 2, waxy, each with
a distinct caudicle attached to the subterminal portion of a common stipe; stipe sublinear; viscidium subelliptic,
slightly broader than stipe.

WHTRAFIE B3 , 555 2 )& (Ascocentrum ) FIIE T 22 /& (Holcoglossum) HRG R R, KASET FRE
P2 A T p ROF T BRI T HERE O B ; JE o 5 BE XY JER /B ¥ s ERoE 5T AR K, B B S T8, HM T
16 J2 s 204 1 LB B B B0 , B A T — N SE RIS RS SR TR T 07 T 3E T

DR B E1LE2

Chenorchis singchii Z. J. Liu, K. W. Liuet L. J. Chen, sp. nov. Fig. 1, Fig.2.

Type:China, Yunnan, Baoshan city ({1177 ) ,Tengchong( & #p) , Wuhe( F.4 ;24°53'N,98°43'E) , on tree
trunk or branch in broad-leaved forest, alt. 1650m, 16 February 2008, Z. J. Liu 3862 (holotype, NOCC).

Species nova aequalis genus nova.

Stem erect or ascending, 2 —2.5 cm long, 3 —4.5 mm in diameter, embraced by persistent leaf sheaths,
unbranched. Leaves 2 — 6, fleshy, distichous, green, subterete, adaxially longitudinal-channelled, 2 — 18 c¢m
long, 2.5 —3.5 mm in diameter, apex acute, base articulated and then sheathing. Inflorescences arising from basal
portion of the stem, often 1 —2, arching or pendulous, 3 —4.5 cm long, racemose, with 2 — 10 flowers; rachis
clavate, 2 —3 mm thick; bracts membranous, ovate, 2.5 —3 mm long, apex obtuse; pedicel and ovary 6 —8 mm
long. Flowers small, not fully opening, purple-red; dorsal sepals suboblong, 3 —3.5 mm long, 1.5 — 1.7 mm
wide, apex rounded; lateral sepals ovate-elliptic, 3.3 —4 mm long, 1.5 —1.7 mm wide, apex obtuse ;petals ovate-
elliptic, 2.5 —2.9 mm long, 1.2 — 1.6 mm wide, apex obtuse; labellum 3-lobed; lateral lobes ovate-elliptic,
yellowish, 1.7 —2 mm long, 0.9 —1.1 mm wide, apex blunily rounded ;mid-lobe orbicular, concave, 2 —2.5 mm
in diameter, emarginate at apex ;spur cylindrical, unornamented inside, pale yellow tinged purple-red in apical half,
parallel to ovary, slightly curved toward the end, 2 —2.3 mm long; column thick and short, 0.9 — 1 mm long,
anther cap yellowish with a purple-red spot at apex. Pollinia 2, waxy, subglobose; caudicle short; stipe ca. 1.3 mm
long; viscidium subelliptic. Fl. Feb. -Mar.

FEHEVEM,K2~2.5 cm M3 ~4.5 mm , AR T EAHMEZ S, Aok, M2 ~6 B, Wk, —5,%
& ERAEE , EME R 1 ZHUE, 42 ~18 cm 2.5 ~3.5 mm, Seum@isR, FA AW KON, HFN
ETHERE, 1 ~24 BT E, K3 ~4.5 cm, BIR, B2 ~ 10 Ze7E; PR M 2 ~ 3 mm; 8 7 R R, B9
2.5 ~3 mm, Sl FEEA T K 6 ~ 8 mm; B/, AEKIT, HLA A B IEERE, K 3 ~3.5 mm,
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B1 DJE=:A ;B —ANER;C O WEER; D. 15, E. &F. BETE SR IERBIE ;G. BYE EN BEERT R A LKER
Fig. 1 Chenorchis singchii Z. J. Liu, K. W. Liu et L. J. Chen; A. Habitat; B. A population; C. Flowering plant; D. Flower; E. &F.

Pollinarium being taken away by a visiting ant; G. A pollinarium being left on the mid-lobe of the lip after ant cleaning itself

1.5 ~1.7 mm, Sevmbli B )5 IRRWEETE K 3.3 ~4 mm, 58 1.5 ~ 1. 7 mm, Sesméli; MR IPRIERTE , &K
2.5~2.9mm, 5 1.2 ~1.6 mm, SCin4; BEH 3 2 M IREEE, REA,K 1.7 ~2 mm,$0.9~1.1
mm, Sedm i ; 3 BE, MK, B2 2 ~2.5 mm, Sedmiek s BRR A, THELE, AR, K2 ~2.3 nn,
ILEFBEEAT R, AR S S AR, 1 0.9 ~ 1 mm; ZHIERE 6, Seum R 1 SR EBE & Bk E
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B2 R WAEAEk:2. 8, IETW;3. 72, UER (VIR 1 BOEMA L AR R) 4. Bk, ETRATIIER ;5. P8 A ER NE R B

6. BESER,HBE;7. BR, 2. EEW, 4 EER; REBRE Z. J. Lin 3862 SRA5EL
Fig. 2 Chenorchis singchii Z. J. Liu, K. W. LiuetL. J. Chen: 1. Flowering plant; 2. Flower, front view; 3. Flower, side view, with a petal and

a lateral sepal removed; 4. Column, front view and side view; 5. Dorsal sepal, petal, lateral sepal and lip; 6. Column and lip, longitudinal section;

7. Pollinaria, left, back view; right, front view; Drawn by Mr. X. Y. Ma from Z. J. Liu 3862( Type)

2,850 AR BRIE s B M B s KRR 40 1.3 mms RESIEEIRITE . 7ESH2 ~3 Ao

P ETRIR FR SHAH A P EEAN ZAE X R EEEAYE . RORER T
EREREYP T AR SHEMEYZERE S LR A REAEYR ARG, mE11800 2R
YIS, RN BARZ A RPEZR R LRI ML ENIEE, BB (Chen)” 527
(orchid ) 4 BT, Tl vA) AL BN % o0 J& (singehi ) 7, BUR 00 JB 22 /8 Chenorchis 500322 C. singchii,
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R Z R, IR VAT, AR BRI MR R SF R G B RBE T R FRDESE R B A S Xk
AR RIBIREET R, KT HHMSEBERML R KRR, D9 e, X H B A A 222 45 1 = AR M HL Al A
ERRGHT TR,

2 HiEk
2.1 JHEY AR A B R R
2.1.1 JFIEYMEIEE

FEFFTRITE L JE 22 B AR FE P BT HELMRTE 2007 ~2008 4R (6] [F) A 40 B T AR P05 DL b A7 R ie 3

B SATE AR RAER . BEDLARIC 20 “MERIFELHIZE 7 , WL ANE R HAZE AR B T AE A5 B 7:00
~19:00 & 2h MECFF—RAEH T -5 J B ], B AL B I AR L, B REAE P AR
P EAERITT U5 . TEAE CGF) B/ BT, P80 AR ERUE

2.1.2  FEEMFRREE L B R R B

REEFETF BT EEAE A , EERAEROREE T EHESS B2 B A KB A (AE T A 1 AN L ) B oz
BXAR HHERA
2.2 fRBPLEIVLE

M 2007 ££3] 2008 4, FAETE 10 4NERE P REHLEESE LW T7 20 (B — /R HF 2 4>, F4E3L 40 1),
BRI 30 2RI, MIEFP 895 —RAL R T O I 46, R 7:00 ~ 19:00 33 4EIR B MR RDLHEAT 278
WEE . MEREEHT WRE R 2RI HGEEER Ik,

2.2.1 ViR MR RIS

IRE— T NSRRI TTHCRE M ROLAI S SR, IE R MG TP L UL sk B
&, Ui EL 5 B A R — D5 RIE — DT AR R ROE (RIAR) FIARE. Xt & B RTINSt iT 5 1
b e S T
2.2.2  FEEWENSREIE

M 7:00 ~19:00 &), BRI EHF T NAERIBER, 5% 2 ~3h A 5 ~ 10p] SURE 75 & FF LRI SR
AERIEEME BN ERREEREER H TR,

2.2.3 REMTEITE

REDLAIAE S N TASF B A& 10 AR EHORE THEHMT&
2.3 EFARZBKN
2.3.1 ZEHRERER

BRI EEMCRRIEF (UEREE ) MB/NMEFA 2 3 (4F 20 X, BI4F 40 Xt) , WA Vi F B i
XHEATHIYI R IXEBAEF B R i 6] 6 — 2B — B R — R R R R R B R BT BB,
IR AR Py R/t B IR G| Ao
2.3.2 AT HEMRKS NIRRT

B AT RN T BB A N TR AR R 7 35 20 3 40 A~ (4H4F 10 X 20 1) o BRI AR 10
#tb. NLAEEH T ZAIELR, T 5B Z AF RS BRI M R RIS B IE B A JRTE B4
KIEN, B4R, ICRERIBUMERRI . NTREELR T ZRER, BTG RF RS R
M BRIBEAN FRETT WEITERAE SR, B4R IERAE SR B RN FIRDL o
2.3.3 ARKMEHEERIEBREMIIRE

B AT X B AR SERIE B R LR T 35 20 Xt 40 A (44F 10 3920 1) o BAHITAR 10
o BRAGH  AEEMALER, 78 HRAM T WD R R R EERRIL . FIRGRAF P L3R, gt
FETT PIEAELRRIN) 2006 AREGZERER . BARTE BARMEHK B BRE T N IR P B A B R R P I 4LEF , RAE R A
REREA , WL IT SR AL IR DL R 45 FOR I o
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2.3.4 ZHEBANMERTHARRE

BL AT X BIEETT 20 X7 40 A~ (B4E 10 X520 1) , B MEF AR 10 #h, HFFZRIES, W HZEHEEZ
BRI B RIES B X B — M AR R4S, 7 — T R T RA R, WAL R EA]
B HRIRIL AN, SRR
2.3.5 [FtkRIALER MR GHIRE

BL AT X BIEE T 20 X 40 A~ (B4E 10 3§20 ) , B MEF AR 10 46, A ZHER, EFHZE HHEH
X — AT BB IR R M 5 — R AR B2 A S, 78 B AR T NSRRI,
2.3.6 AEMm AR

54 2.3.5 MR, RN T SRRSO EEENEE T, DR EZ B S A S B Z K E
B, MR RIS SR, e B TER
3 HBRESW

WER K 45 R E o 84 SPSS, version ; 10,0 3476 %0
3.1 FRIEYMBEEHE RACTE RS HRE

DB Z TR BN (8.80 £2.78) 2 (n =20) , FFALIEMREIAE P $ (1. 39 £0.37) (n =20) , BHH
WRAEEIh 2 AT AR 3 A B, RIERN 3 A a). BF ERIEEEAE 1 ~2d WIHFIRGE 8 RS
TR TR 8 ~10d, HEEME, AEFEER . EEHERTHR L, AR IS SB RN
WEET, REKYGEIE, K 13 ~18 mm, 523 ~5 mm,

DR 2 S KL 10 ~30°9e /4, H KO BT, AR 5K LR 50 ~70°3% /4, fh 1 B Bk &%
WiE . M m aif C T 284, SERRARUK B PP R, T3 MIBERR A T8 ARG T 7, BE D Ae Ak
FERE T 5 AR LREE B SR (B’ 2-2,3,5)

3.2 Btk RS RE

23 2007 4F % 2008 R 4ESL 20d( 2y 480h; B4F 10d, R4y 12h) MR, 78 10 NNERFRIHE T 45 RN
30.88% +18.91% (n =40) ; Bl 2FRIEFF B TE 50, BT AR B fik Ko 3k SR 25 1 B e 359 8 U1 B 3L J i — A SR
iR 1L B ( Temnothorax sp. , JA2 X5, IEAERFRFOR) o WIS BCE R T.0 )3 2 S8 BT I A Wb 9 Rl A
L BEANREEL 10 L, HESEENRT 1 5%, NEINEXMBEERAYFNO0.1 mm, FHEN 3% ~
5% fBRFEIFEF K B SR,

OB ZHEHE NIERRTER A B, ¥ 8 B 3R S AR AU SO B T A BRI EE DR
LAl G RET, LR BT R AL vk LR R AR P 2B N HE . ERY HORSTENS LR S RE RN R A
“ARRE” R B R TS B R AR B B TR I Al R B L R R BIR— I S — %L
R, BB B EIEM g R R M EE s E T 95 AL B, 58 BRI R R AE 154, B JF B UK AR AR M B o
(B 1-E,F), ZEMEP R, A —LEHEFEEHIERIABRYRA G, A AR 7E L R IEm P
BERROPRA L, YEkEhERREN, BAEEENEEUERSENNE, A FERPRAF LHE
REHABBRERRENEHEESPEIHL L, TR BAEEGH. TREBENSKY 3 mm(CR M),
EFKREN 1 om; LFABRKIH, R BT B ELR HNRBEEZ R D%, EEnd; 5N —F
T, FESAR K, A FEEFF B BRE L7, BE OB/, SCIRBZER B HUBE O e A SRR P, B & B 1L
MIRIHERT , 700 Bl AR SE e LR AR Sk o BAEIE N . T, NS A ¥ BB , AR K I BRI 5 M 2
HIVESITEE . 7RG R E I AENBRER, BT EEMRE, TR R RB7EEE N ARETE T30, (R IE T 79D
WL S EEE B3 LR PR BRI U) B3 S B PR F — R, B B R
A FR—EF R ERE 5 —METF AR BEHE A M B B RN SIEAK LR, By 2 H8Eh
BB RTINS LIS TS (B 1-G) . L2 E ¥ M T B MW, 87 Lk
WA Bz , B F U0 M bR R B M LG (Bl 1-C) .
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B A1, 78 40 AR o i R AR B HAB B M BRAR

2006 ~2008 4EFEH4ER) BIRGE R 2R 4354 31.18% +11.57% ,30.83% +18.14% f130.95% +19.65% ,
2006 45 2007 4 ,2007 4E5 2008 sEH) 45 R B A 257 (¢ =0. 07218, df =38, P =0.94284;¢ =0. 02038,
df =38, P=0.98385) , HRLEF, K 13 ~18 mm, FE 3 ~5 mm, EMAE T, HFE2KIE, HRE, £ 0.18
~0.20 mm, %2y 0.067mm, R EHFFEA T B1E5H N (24537.27 £7285.28) ki(n =11) , A\ TR
1&Hy R (24520.09 £7121.90) K (n=11) , FHFEHEZF(+=0.00533, df=20, P =0.9958) , EH A EH
AT BE R 7E R BR A T 3
3.3 EHASL
3.3.1 #WESR

VI AL R 5 A AEAE P 45 R 5 2 B REHLIY , 3 e SR 4F , 45 4 (10. 05 +1.86) ¥ (n =20)
5(10.05 +1.86) K (n =20) ,FiZEBAWBEF (£ =0, df=38, P=1), YEHABBERHN, BELNE
HIFERE & eI, BEA T —MEF B RIEEER F 5. B RN A K/ EF 4 (20.6 +3.4) min(n =20)
5(7.0+£2.0)min(n=20) ,FiZEZRFIAE (+ =14.8949,df=38,P=1.9 x 10‘”) o FEERIFHILE B
M XA — V7 IR B 52 R B TR, TE R XU P AR o
3.3.2 AT HH#EMSATREEY

FEANT BHEER 5 AT REEKR RIS, 2 B 75 5RAE 8 B AR K 5 Sk s k4 ~5d
J& B B R 5 (R R T E K, ZE R TE AT s W K i Sk B e 2 B 25, 1B 2R SR NS
g9z, HEERE NTEEEKR N 100% (n=20), \TREEM K 98.75% £5.45% (n=20) , FiETR%E
25 (+=1.000,df=38,P =0.32364) , KW .08 22 BA BAEFRIAEZR A
3.3.3 HREMSESLNARER

BREMMEE R BRI S 3.3.2 G524 R, 225 % 30.88% +18.91% (n=40) ;BRI REN 0
(n=40) ,FiZFRBEXR FHLB2ZRSEE B BESEK,
3.3.4 HBRMESTHAR

TFE T X ) 2 eI R O b o, ARG R 238 30.88% +18.91% (n =40) , ARG R RN 0(n =
40) ,F=H0 B 2R BEFE TREIFD T
3.3.5 [FRAEHRRIEEH L RIEK PSS E

Fif (IR B2 SRR N 3.81% £11.53% (n=20) ; REMEEH LRI 30.95 +19.65%
(n=20),Fi&RBELR(¢=5.19305, df =38, P=7.3x10"°%) , XKWBHMLEREEIR A T RKTE
¥, RTRIRE R 27. 14% , 5455 87.69% . EMEALH/ B4R EZTRTEAMEE 50 cm WENAE A L1
FEEOAERR , 5 MR RR S5 S 3 0, 220008 22 AR Rk AR B T EL A8 Sk Bt LR SE S8
4 He5ER

2R BB IF TR DR, BB T B RS AR R 225 S E R, T M A
2 RETRHR G R, BRI ZEERH— 2R, B 255 22 (A, himalaicum ) , RARIR 175
TR E] T B2 L W R 5 s SR IESR AR Y B X B B EE T30t X S BRg R 2™, 0B
2LHHRER SHEMBHE T LBMETLBE RS LR, BFLEFTAETZEDNMBR , igF
2B EEREFEEE, G PR R TRk AR REARE, XEMBEIREIA IR
WL RE, 0B 2B R ETESR, BAERNEN BRRR, 2 b — R B e ke . Y1
WERFEEETSRS, WLTHANRE S, ME— A FEFTRENE, SPEFRMED . LE2
B RV R s — AN RS R O FTR S ST B R, RIR TSR L, TR RRA N
AR LRF BN R, ZETHAT R BATREHES, MXMESEEFRORE2ZERKY, 27
SEMIBBTER T —MRERERE X R R, DN ERERY REARL R, 75280 R DR IIRE,
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S 2B RGR R0 R Z A i —A> B0 TR 9 95 BUR B BUR fm , FATAE BT B R B T 5 L
o bR UL0 R 2 N — P REE AR LRI IR BT ISR . AR, OB 2 BB SR A o ARAS A, LR AR
KB %, ERMERSRENK, RAES I B MK, XMEASHH 2T RZER, B2 28 ¢
MRRTFHGE. B, AN B 2B R+ B™, 555 2 B Al E 2B M b, AUERS
WA ENE BEAR, T EAERGRMR . ERTERERERIPRE, &N T TR RN— M E
Y1, EEHRETESE2ZR T REREREEREERT ML, RRESEEFTRREEBRTEE, HATF
FH—BHTE. NESRBIMRIARNERERRE, LR ZERETILNEH, BAg THY S HLH
ERZNAEERIA T BEHAETENRE,

HEBRBOE , TR BT REREE , XM EE B SSARBUE, M08 2R AR E
B REMESREN, OB Z B AN FARFELCH REN T, FELOBHEBERH R, X=H
T8 ZAERIEE BB A KBRS AR E RS URRBITAGPRHALRAHER, SHMAB2
RHEYIE B M L, )8 Z M E T £ 07 I RASRRIR. LTS R B8 &8 LA B B SR A AR H)
(9 A REAE B T I 22 A P 2 DA Rl — RO AL S AR A B , (B AR A 1R O OB AE e Ak 3k
FE , SEATPIRAR R B A DL, XS HAL 2 RHE Y8 & AL B B AR

WRHR SR AR R BB R o TIBOR O 220 — B AR ML
R LA B Ak 5 1R 15 S R sk, YA R 2 ST B R R R B Y T4k, )8 ZHEYIIIERS
WA R B B AR - AE MR LB IR AR, RS SIS U R s BN Ry K AN S, 5| S AR 24
FRVIRAT 0 BB -p R R, — O VIR B RS S F & RN e & T B T ORIEM IR, 75—
S MZ ¥y BCIER  BE A AT 5 SR A TR AT AT PR VR 4, e T W , (3 T4 CHH B A BRUR B B T 7B B
HEAKESK RSP BE O/ B SRR T 77, SR SR R SE S2AE My s TR B 8 R AE 0 OB N F IR 2
ETEMB, FE B G SR B R HESK R SF . IR0 )R 2 89k, ERRFER —EF E#fT. B
R EXF PR T EF K BB BT e tEstim . XRBE N EZ LML 4E T TR 5
SHEE RS, SR M T ERIVIERCR , NMET UGS & LR, MARZ BB RAEFHRG] o — KM
A BB AT LR SE R TTRAE R R E B G A BT, T R/MEF Z 205 FIR B A A F B 7 R
A B2 R XFBEEKT NN ERIERA LI EMBRERT . FkRERNERR Y
Xy B L B 5 | TS T e A G B 7 i, BRSSO KRB LT 5

R ZAERT AR RS TR, T EEER AT AR A, ERENER T ERF TR, BRI
BRI S T EM ARG T XSRS S8E W LRSS IUREAT oL fE Bt T FhReRl i A AR B, A
MR T ST HEPNREZEL, O ZFEXFER R FEEMEN R R R E SRR,
EHIE T 3R BAR B LR B RFE RT3 % . EES BN T ARG A T3 Buf A/ HE S
FoREN T AR T A T H i, ZE S A2, G R BOUAS [ B AR 4K U0 AR 6 ST T B T i Y 7
W

ME 1-B /LA, 0JR Z 2 0B, ERREH T B BBRNMFHATE R, EEIMAETR
BUE B O JR ZF A RAW L TEN . XFPRERS 20 KW H IR, S MERRRE X R, EN
N GHETEF TSI REUT B3 EF R s AR HE D, AR & R T AR R , b7t A
EHAREETIHESRER, IAMUAETIREFRETES, ™ EREE Rk LR EA R RE, 7T LB E
R EAKEIAERER, EHERREREY T AR EEEE ST 50 cm MIA, R MER B R RR
EFb, ATLAGERE X B AE SR o SRR P R BB R AR TR, B SR YT
FETAZ BRI BERAMIE b P A E Rk A % D 223 — A T o P 5B R PR — R L T B 1A
REES . FOMEREE R T A= 15 SERE AL IR B9 S A 16 S0 BB DL U T B BTN AR R L AR

BB R B RS T - B e RAERE NS, 4 h TR R B ME M AN F S BUMR
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B R, I EE S TR AR RIZ, B2 B LR BE IR BRE) A , 7= e B R B s HOUR 38
T R B SRR RS E B RS RS AE AOPLS , BE 4 Bl B sh a3, TR Rl
Y e AR I JE OB SRR B R R, R Mk e AR 5200 TR B TE i 1 F R B ek i BE AT, B ZE e
B, B TG L AR R e TR B AU, BE R BE B MR SR B, MRS R B/, AP KEFEA SRS
EZHEBERVIF, RREG KM EELFF BN RER, UEERNERGEZHERRENS, LR
ZHTRAEFRKHNRAK, B ARSI ZE ,, X B s ms( 8 X LRHE £ TRk
T—HERENL) BRFEN. Fit, ERAERAREREMN A Sin e 415 ARSI = S B R
BRI T8 B AR BN TAE AT o X W40 8 2 REBBIE X Fh A= 2SR ) — R

AHEEER IR A AR R R BOVRIE HR , X T 88A By TAE W B A KA . 81
AR SO R R T REALERE LI AR R A WU I, A M R BB DRI , T o1 B B A AR M
AR AR SR o BT BHR B R TR 0t — 2 2 B BE B R T A P MR (BAE ) , Tl ELWT 84tk
Ry AR REAELS B O RRCEERERN ME R RGE—F)  TUEMA SR EB NN ERES P RA
HA BRORREG RS B, MR B R — MR A AL B SE HE A B BB A
TEAE YR B WA, IEWN A R TEE X TR M S LAY TR AR . R4, BT AR ERA R
WREFEPBAG T REFIWE? HS2, IO R 2Z BB 0 M BFE 7 SR E , B BELIE A 55 S —Fb e, ARt 2
Xk i A 3 A AR AN A S5 R Bl B A 8 SR AU R 70 - B R RS Lt FI R — PP R BPRES R B T
B EOE 2 ARFTAER VIR BUL AL, BUS X A= 5 E MBI D B8, ERIB T AP REL, P IR
A6 PP AR AR R B R, S 38 B Aok A B o B A B A B . B R Rk BB k4,
REFINESURE IR — PR E R E NS B ITHERE , AR ShE B A K BB7E A — Mk b s
VIRZHNEHRE, BECRREFRE, HESRME/N, LEARE, BA—E KNS E, Bant R
“F1H 4 ( Ontstreue) ” . £ H Rl —AEMk kR e E R &P, WIS T MWK KGR 8, A HERA
“EE R AR ER I, B, B BOLR R KR AT, bk B AT &

B H W 2 YARMBRILP A A ERE AR, S ERN— NP O EREFHERLHEY
BRI SRR IR S 4S8 0 &, MU T e s B 3 m s sl shBe T, &
BTN AEsE B 3 E R IR s A Fis Y o B B IR NE B 32 BRI AR S AR
FERAFT A S BRI TARSE N B TR T o O ZNAESRBA THERR, BRE]
HPE AR BRI BN I R BRI R, B MR AT T ",
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6 14 X & 05 =2 )& ( Chenorchis )

2B B LI A M ) A A SR 2437

B 0S5 A AE3EB —NERE; C AR D. 16 E. &F. WBIITAE A TR BRI 5 C. WU T i B 72 SR P 2T I 2E A S
Fig. 1 Chenorchis singchii Z. J. Liu, K. W. Liu et L. J. Chen: A. Habitat; B. A population; C. Flowering plant; D. Flower; E. &F.

F5 1.5 ~ 1.7 mm, SE3EE0E ; 0% R SORIHIEE 4 3.3 ~4 mm, 58 1.5 ~ 1.7 mm, Sesihl; EARILARMGIEIE , <
2.5~2.9 mm, 5 1.2 ~ 1.6 mm, G360 B 3 2 AT SRR EE , k@, K 1.7 ~2 mm, 58 0.9 ~ 1.1
mm , SEHEEIE s R T, MG, HAR 2 ~ 2.5 mm, SEsmih; B e @, TR, R K 2 ~ 2.3 mm,
JL5 T ST R R, A St 1] 25 5 SO, 1 0.9 ~ 1 mm; 2BV B el 1 S840 A3 i A0 M1

Pollinarium being taken away by a visiting ant; G. A pollinarium being left on the mid-lobe of the lip after ant cleaning itself
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