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Flowering and fruit set dynamics in Cypripedium
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Abstract: The dynamics of flowering and fruit set of five Cypripedium species was evaluated during 2003 — 2007 in
Huanglong Nature Reserve, Sichuan. Examination of the breeding system suggests that flowers of Cypripedium are self-
compatible but need pollen vectors for successful reproduction. No signifiacnt relations were detected between flowering time
and fruit set in five Cypripedium species, which may be caused by that differnet Cypripedium species having different
pollination systems. However, fruit sets depend negatively on the flowering duration in population level, which is relative to
the learning ability of its pollinators in Cypripedium with typical deceptive pollination systems. In addition, fruit sets in
2004 —2007 were significantly higher than those in 2003 in all Cypripedium species except C. henryi, thus pointing to the
possibility that human disturbance had an effect on the level of fruit set because there were few visitors in 2003 due to

SARS.
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BEB BN ZRHEY RS e R EELHC, MR m A X WA R E MR REE, BRZRE
BRASN, f k2 BRI R 22 B RN B SC BB R T, ALK R85 A28 1t 42 i 22 B A 49 SR BURE
N E TR o LA T = EE P ER AR = A 22 PR, M A SR 4054, S Z MR R e =
£812% ( Trias verrucosa) i3 T/ PEAEFE , T RHAT el A7 o RS B NAMER M BEECR ST, il E
WY ED RS A MR KR S T E A SRS (B rh E 22 RHE YRR TR IS LB 51
AR, PR RECR Bh 25 /AT LA B B 22 R 1 B 445 52 9 R i DR 2 LA s A7 St A S

F22J& Cypripedium L. FJ& THI= WAL Cypripedioideae , & = BHE Y H HUELR 46 LT, 21t R L4 50
B, A0 TARTE A6 36 | BRI 45 3045 H X A $ 1L > . P R A2 RS A A P, 30 ZF°7
X1} et 2 ) 36 e A R R 22 ( Cypripedium, lentiginosum ) F)FPEEECR ShAS AT T BUI , FE4R1T T 5 H
AFEAT RIS . (H B R M ER S5 22 JRAEY) L BT E AR M IR S L sh S T H B R . LT
BT LU DX D)1 350 57 B AR IR XA 10 Ry 22 @A , T HaxX — -9 X iR 2 — 35 4 W XU X, i A B0k
%, 2003—2007 4, % 015 T IESF B AR X S FBER K 2 M BT IE M S L sh B 31T T 51t M
3T, TRV HEE 1A PR 5L AR Ak , AN R4 22 0 25 S S e (R 3K DA B2 ] 9 22 53¢, 4R 7 2 2003 4F | T SARS 11
1RA W% NEUTRIR 5 204 22 I BN 45 55 7= HE R0, O BB 4 B ORAP AR R0OR I IX — B2 5t AL R R R At
BB o
1 HREH=E
1.1 WF5EHb S

ST AL T P94 B e SF B AR X, I AR 3P X AL DO )1 [ 48 JEER A BRI , AL F s R AR, A2
T 9% e JE [0 ) 1| 22 B Bk ) P K AR BE T — 3840 o R X BRI S e (LR R R I AL A 3
5 AFXAM, AR FEEN 2RV R Z N E R RN #T. BRIEKY 3. 6km, #RFE 3000—
3800m Z[a], P} = kA< 18. Skm, 4R AE 1000—2300m Z [8] , FZAE B ARG W HH # 4 5 % M R SR 5
o o N A T Ry e TR DINR RN
1.2 BrEwet

BOESF BRI XL E 2B 10 & BEZNRZ , B Lk, B RAUULKR. APFR 0 EE
BEWMS MR ZMET REHT TR, BV 10 T 5 Je 1 5 B AL 2= Cypripedium flavum | V5 5 F) 2% C.
tibeticum FITCELFI2E C. bardolphianum VA J i TFH = Uk B EEH 22 C. plectrochilum P4 EF) 2% C. henryi,
FF 2003—2007 X ENTHRITF YR MG LR AT T Gt Fat.
1.3 EFRGAN

0 TRNA 2 B EE ARG, E 2 FHEY LA A B AT LR A BT N TR SE 5 (45 b BAR B
FRACBINGERTRIFNR) o BEZEELET , CREMNZHELBEKRSE LR, OB KM BEZKE: I
TERTHBR M A B, Kl R R B EA RS L, ARG A HERIE . QFHRFAAEN : RER.
FHE, ARG 220 Sm DAAMYA AR BAERY BEAT S AB 188 A S R R . @ BIEE0) : BB 1,
W [al—AEk BB RISk bR B SR B R
1.4 JFFIEYy MR

FFAEBI E 53 P IK S, — RSB REK S :2003—2007 4E (8], ZEA 22 T AEZE T iIE R E— 225
— AL ST —IRAEFF BRI E] . — R MATKF FERERE P 23 A BB HLAE L 10 BRAEY) AR IF B FE 7 #1ThR I,
TEIFEEGRFTRA , ICFITEANZER BB, FIW— BT AR R m AE A , ViR E AT LAEA
T A T — e FEAG ZEAR 48 O WL & SR U FF B LSe35 1 1 (e s ok ) SRR R s IR, R %
HE MR B G, MRES RN YRR IR ARG 2d FEEE R EEVE D H R EEE .
1.5 FARGSRE AT

ERFENZBEE LT N EMPI 2 B ARG LRH TG, FIH SPSS13. 0 FR 44X B R 22 4 bR lE] )
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GESLRAPANA RN Z Wk Z 18] 45 SE R AT T BT o
1.6  Jr&BEXY 2= B LRI

P SARS KN ,2003 455 B AR R X i 2 BB R /D, T 2004—2007 4R (B 2 BB A o N IR M
2RSSR A E R, FIF SPSS13. 0 Ffhxd Bl 1) 22 47 B 8] i 45 52 3 A8 A0 Tl 2 B0 22 8] 4 5%
PEBEAT T 2047
2 H#RESH
2.1 WMZRHEYKNERT RS

XS FBEBR LM ZET RGN (K 1) R, PrA W ZRER MG 2L RERT, TR0
A BN R AT 455K, (HAN R A 2 5 SRR — o Forh BB 22 ANPUE0H 22 B S B080 T3 SCB0B O 45 5 R T v
5 100% , HAbAY 22 RATE M G5 L HRAE 60% LA L, B 3HM 45 L 3R ERAE 50% LA |

F1 SHHZEEUNETRS
Table 1 Breeding systems of five Cypripedium species

43 SEACE Epes BRI R
Treatments Cross-pollination Self-pollination Labellum removed
BSBEM 2% C. plectrochilum TE%L Flowers 10 10 10
255 % Fruit set/% 90 80 0
L(AEFI 2% C. henryi TE%L Flowers 10 10 10
255 % Fruit set/% 60 50 0
TJo&EH) 2% C. bardolphianum TE%L Flowers 23 18 10
255 % Fruit set/% 74 66.7 0
VESEAI2Z C. tibeticum TE%L Flowers 10 10 10
255 % Fruit set/% 100 100 0
WAENI 2 C. flavum TE%L Flowers 10 10 10
255 % Fruit set/% 100 100 0

2.2 PIZJRAEYIEIIT Y5

MR B B IS 6—16d,F37EH] 10.9d(n =10, s.d. =4.518d) . SN 2B FrLk
10—16d, #7768 12. 1d(n =10, s. d. =2.688d) . PGjHA 2 FE#IFRSE 19—30d, -4 (22. 944 2. 818) d(n =
10) o BEAEAT 2 AL F5 5 20—30d, -3 (21. 96 +£2.736) d (n = 10) . JLEIHY 22 FEHIF5 42 22—25d, -3
(23.923 £0.828)d(n =10),

MERKF EE A 2R AR BOR . TR A B2 VYRR 22 R BB 22, ATk 43—47d; 163
BIEH B 2, R 23—25d, (BRI FE 3 Rr SE it TR B0 B R , miJ A 5d, i BAR4E R E 72 H
SAAARIE HIZERIAR(E2)

F2 5 MHZEEY 2004—2007 £ B K FF £ AT iE]
Table 2 Flowering time of five Cypripedium species in 2004 — 2007

2004 2005 2006 2007
ST H AR

i Dbenn  WIE R W RE Wl RE Wl KRE
Species sites First Last First Last First Last First Last

flower flower flower flower flower flower flower flower
BSBEM 2% C. plectrochilum Pz gk 4.28 5.20 4.28 5.22 5.1 5.25 5.1 5.25
HAEHAI 2 C. henryi Pz ik 5.11 6.12 5.12 6.10 5.11 6.11 5.12 6.12
TJo&EH) 2% C. bardolphianum iy A0 5.20 6.27 5.22 6.26 5.21 6.28 5.20 6.28
PG AN 22 C. tibeticum b yAC] 5.26 7.12 5.29 7.11 5.27 7.12 5.27 7.13
WAENI 2 C. flavum iy A0 5.28 7.14 5.27 7.12 5.30 7.13 5.29 7.13
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2.3 WMLBHEYNELHE S5

FI 2 JRAEY) 45 L A B R B A 22, S S e ]
% 38.7%—45.9% (% 3) , FHJ7(40.62 £2.68) % ;
HR NGNS R WA 17%—22.2% (£ 3),
37 (19. 28 +1.89) % ; PU A 22 5 ToRIFY 2= I 45 S5
RIBEE (K 3), 55K 9.57%—26.1% , F¥ K
(14.53 +6.0)% F1 8. 47%—26% , -3 (14. 17 =
6.13)% ; M B AEH 2 45 LR AKX, RE 7. 1%—
13.1% (% 3) , FHH(9.43 £1.98) % , Giit/ g
FEY R 55 Fh 22 18] 1 25 52 %8 22 51 8 K ( One-way ANOVA
M, F =32.572,P=0), (HINE 1 AJRLEH, R T
2003 441 ,2004—2007 4F[6] % Fh A 22 9 45 SE I A
B 5 75 1k ( One-way ANOVA 4} #ff, F = 0. 007, P =
0.999) . SR, BRERAEFI2EAN, Hofth 4 FhAh 22 2003 42
ANOVA 434, F =0.401,P =0. 805) ,

—o— PHEAZE —A— GENA
50 - —=— BEEME e WL
—%— JHAE

45 1
40 -

ZE523 Fruit set/%
[~}
S
T

Sk

0 L L L L L J
2002 2003 2004 2005 2006 2007 2008

44y Year

E1 5#HZREWHELENS

Fig. 1 Fruit set dynamics of five Cypripedium species

L5 R YR T 2004—2007 4[] 945 5% # ( One-way

F3 5 #HHZEEY 2003—2007 £ iE f 45K R
Table 3 Fruit set ratio of five Cypripedium species in 2003 — 2007

2003 2004 2005 2006 2007
Y& Species E BiE% . HEE% E BiE% E HEE% Pi7 e L5 R%
Flowers  Fruit set Flowers  Fruit set Flowers  Fruit set Flowers  Fruit set Flowers Fruit set
AR = . 1317 45.9 1369 38.9 1149 39.7 1280 39.9 1075 38.7
C. plectrochilum
L(AEFI 2% C. henryi - - 100 17 31 19.4 27 18.5 18 22.2
Tohir 24
C. bardolphianum 393 26 554 13.2 484 8.47 510 12.4 595 10.8
ﬁgﬁ%é 922 26.1 564 9.57 710 13.8 600 13.0 588 10.2
C. tibeticum
WAENI 2 C. flavum 1059 13.1 1991 8.99 2812 7.1 1800 8.78 2020 9.2
2.4 MZRHEYIITIE ST IR RE S0 - oM msYK
PRI S 2 IR R = | T[T
LSRR, AR K PR 2 B2, 55
N . = 30
HATLRAREBN . GitaHinR, X5 2R :E:)L?_
= 2 N, e 2 L
WY EKE S S LR EFEBEMRMELE ZE X
(Pearson # 3¢ Z& 3 ( Pearson correlation) PC = -0.896, g ¥ oL
P=0.04), o L .
1 2 3 4 5
ﬁ%ﬁ%'—ﬁ%%% EEEI 2 EII«JE'EH ,E\'%}FZ—E% Pifh Species

LB AN 22 FNARAEAT 22 G5 S RTE 5 Rl 22 P R
TR ), T AE B B B B AE AT 22 B 45 S R R e RN, (HIT 7K
B B TR 22 RO 45 S R AN T I TR B 19 PG 8y =2
MIZESEER, Gt iR, X S i 2 SR P KJTFE R
M5 45 S R Z B N fF7E B 3 WA R A (PC =
-0.871, P=0.055),

B2 SHAZREVEBRKESEEENHEXE
Fig. 2 The relationship between flowering period and fruit set in
five Cypripedium species

1 PR 22 52« BB 22 53« TOREHY 22 54 R AEH 22 55 . B Ay 22

http ://www. ecologica. cn



3186 g & ¥ ik 30 &

2.5 WEBESHZEEYE LR ZRMHEEME

P e X4 i B B R Ge it , 3% SARS 52,2003 4R % N BULE 754306 A, T 2004—2007 4E435]35
#]1367151 A,1391196 A ,1501895 A J% 1850000 A, #FIFH SPSS13.0 Xif 4 F#y 22 450 & 58 ABGHFTH
RAEATHT, B R B AVIRAY 2 LR GWE AP Z 2 B EM AR (PC = -0.885, P=0.046) ; B§EE{ 22
HELR R NBZ AW E BE R AR (PC = -0.902, P =0.036) ; TH# 2% (PC = -0.852, P =0.067)
MEENZ(PC= -0.715, P=0.175) LR GHEEARZABEAHARRR,BHHFABE, HHh %K
2003 4R 22 JRAEY) IS5 SERPERTES L , ST AIEGAEN ZTEN K 5 FF 221 2004—2007 4R [] (1 45 LR 5%
NBGHAT RIFE R 347, SR BB R 22 (PC = -0.506, P =0.494) Jokit =2 (PC = -0.078, P =0.922) F
PERA 22 (PC = -0.333, P =0.667)2004—2007 4F[a] 24555 2 5 % N B H] 2 —Fp A 35 1 SR 56 50
R, M2 (PC= -0.897, P=0.103) fi#{EH 22 (PC =0.515, P =0. 487)2004—2007 4E[a] I LE 2R 5
R NBZENEH—FA BEREMEXKR
3 HieE%EiR

LB ARG LRV A PR EEE B 3R MY R, (B B R KM T ERL UK LA ik
FRINEEE (R 2) MRV, F 2B WG LR FERZEERSBIN . B, ek & 8E L0 XG5
RPN ENIEES - A ER 52 3 h AT
3.1 FHEMREN k& RAE LR

FHAERE Y T AE B R 75 5 1% 03 38 19 3 3 B[] A — U™ 52 W 15 80 2 X FF B A 40 14 7 [0 41 38 B 3
R R, LR AR BISh . — IR SRR RS, 7E R B T A B AMA HL I 1B B A A T 45 5K
LB , B0 Calypso bulbosa ") #1 Orchis morio™™ . {HJZ, 55— 7T , A 46 22 BHE Y B TF 16 75 W 1 5 16 08 3 10
TE S W —A—BUN . B0 Cataserum viridiflacum {#)FFTE R WA % 8y & 1 3 s W e 6 J , (HL L 3 FF ik
FIAE R 45 S R A i TR T B B 4 5 3 14

R PR B 2 B R R 2K TF B B AR S B B B i 22 5%, (HAE“ 7 X —KF b, FFAE R ] F)
B SR ZAIEA BE RN, XARERNAF K ZFEERERER RS, BFREWAR
BT B 22 b B A 3 2 RS HE IR, PRI 22 2 AR i 1150 | BT 22 J2 B 0 T IR W0 , TG A 22 R SRR,
BN 2L AARIERI 22 RPN R AR o RN R RIS R B o, LIS SRR 1 B Mk R L D R A
i, RT3 BB AN RS RGP 2R RS LR 5T R R R o 288, W [/l —F i 2T =, F
FE PR AR B FF BB (] R BB AN 25 S 3 2 [R5 A DR o

SR, GEit o T A AR B 2 B B K A S A LR 2 M2 BETAHKKR (K 2) . ENRBIME
BRI 1L 8y RGPS RE , X S0H 22 JRAR M) 45 55 38 5 HAR ) B U AIZRE I B EFAE—E AR . 78
B, b B BRI BE D W3R, J5 TR IR AR AR S 3Z 154 B U5 TR] RO WL AT BB RAIR . T AR T fE— BT IE,
&4 B B RT BB IR AN BB IR 113X LETOAE T R BH () 22 48, 15 17] B AT BB PR S0 8RR ; T A2 58, BV 2 8 B 1] P K & 7F
16, % B 5 | ] BEVR 47462 mass flourishing 20N ), 51 B AL . RBIEERA MSSIR b, B RES
SR AR 1 [R]— & ) oA R AR 5
3.2 AERREZEXHENE TG SL AR A

2ZRHEY) G5 LR M AEFR BB EAR R B 2 RHEY R R P IETE AR Rl . — 2 22 RHE YY) J& 1 45 S5 4R B ] 22
AL RE RE , W Orchis mascula 7€ 6a BEESZRIE 4.8%—7.1% Z ", MR —/EMK 0. morio F455L%K 5a
AT 4.3%—30.2% 2,

X2 EAEY TS, NE 1 ATLAE L BRT 2003 4E5,2004—2007 4F (8] 4 FAY 22 B FF AL B 8] F4h SE 32
HBA B, X BT i SRR R IE AR I . AT, BREEAEAY 2250, Hofth 4 FhH 22 2003 4R 1)
SR B T 2004—2007 4R [E LR (B 1) . itk B, A E 2003 SR 5 Rk 22 F4EPRE
LR G R N BIREA EAHR , A fAAHR , A G — MM . TS 2003 4E5RE A 22 B A 4R B
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A S5 R G NBCZ AR AR . XY 2003 4R —MRRIR I AE ) , WA 2 R AW 45 SE R I sh B2 b
AREEERYW 12003 F— PR KRR A4 T SARS, i T SARS KRR, 78 2003 455X 264 22 1)
TREZY, lir % AN sl Do 2003 4F 4R F R ABULA 70 277 A, i 2004—2007 4F A48 AR T
130 J7 o Kl i 2 A K0B34 B HL IE 18 30 R R Wt B =2 s/, Ll AN 2 3o L4 SO BRI 2 TR o
BIR T 2008 301 IR AR ﬂl’] AR B YR 2 2008 4RSS SERAYIFLL , {H 2003—2007 4R HRHE LT3R
B, N JiE shxi A 22 B ) B 25 S8 BA HEBCR RN . PRI, D T S4B AR I IX 2625 Bt A 2 SR A , 76—
SE B 16 Y BR Al 2 F%ﬁ}da(%dﬂﬂﬁ 22 JE M) B S R R R AL
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