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E DR T (Phaiu delavayi) 2 ZAFE 2RSS BAT e ERE ) O A 2 B , Rk A Rl F AT ZERS T 22 O 4
Wtoe AEF5 i  BEHE A A W 2 R 1 ANV A, TS 2 BORHE T i /D FE S T 22 R AL AN O 47 A2 W 2 00 i B Ak, 1T 2005—
2007 AF DU B D 18 /0 ARG T 22 9 A K, X /D AE A IO > SR I RS AR BEA T TIPS . 4 R AR I B e R A AR T2 B AR Y Y
SFRIAESECN 3(1—T7) 2, M RIERIE S FEAREAF 22 6] 0 . 25 78 57 . 2005—2007 4F 3 4F ] (i TF AL 0 e A7 W1 b 1) 2 5%, A6 30
AT 6 Hial, 77 HIRE 8 HHWIES ol 182 6—7 Ji ,80% —90% [ALAE T H ¥R FFAL i e T e, IR AL 4 h P i, 67
AT IR OO, A (1 A6 7% i e BAT SRy I A AR A JL . /D AR T2 SR AN (LSS S 58 SO T b
ey , AAETE AL 8 A AE B FITERE & AR ISR . A Sk AT B2 PEANAE RIS Ty AT 4E 5 15 d Zifi . B R 4R FR I i) AR AR AR O,
IF RN B TR R FETEE RN 18% —51% , HIREE IR N 10% —36% , FTH I T W) H 3nT BE 5 81 e 1 B &
EIEEP S
SKSRAA) A AERE T2 TF ARG s FERI RS AE 2 S5 908 B0 R 4L R

Pollination success of Phaius delavayi in Huanglong Valley, Sichuan

HUANG Baoqiang'*, KOU Yong*, AN Dejun’
1 Nan Chang Institute of Technology, Nanchang, Jiangxi 330099 , China

2 Huanglong Administration of National Scenic Spot, Huanglong, Sichuan 624000, China

Abstract: Phaius delavayi is a long-lived, polycarpic, pseudobulbous clonal orchid species and is endemic to China.
Generally, the flower phenology, flower life span, and pollination success are important features for plant species evolution
and conservation. Those features in Phaius delavayi were studied detailed in 2005—2007 in Huanglong Valley, Sichuan.

The results showed that the plants have 3 or 4 leaves, and the largest leaf were 16.9—17.5 cm long, 4.8 —4.9 c¢m
wide. The inflorescence is sparsely 1—7-flowered ( with mean 3), exceeding height of leaves, 18.4—19.5 c¢m. Flowers
widely opening, with 1.9—2.2 cm long, 1.1 cm wide labellum, and 1.0—1.2 ¢m long spur. Length of the leaf and floral
traits were not significant different, as well as flower phenology during three years. Fruits were 20.78 mm long, 8. 10 mm
wide, and 00424 g weight. The inflorescence growth began in mid May and last about 50 days, continued until early July.
Flowering began in mid June and last about 6—7 weeks, continued until late July/early August, with 80% —90% flowers
flowered in a peak time (last about 10 days) in early July.

Life span of inflorescences showed considerable variation among years, which were 23, 21, and 29 days for 2005,
2006, and 2007, respectively. The flower life span was closely correlated with pollination, that with successful pollination
was 15—19 days, significantly shorter than that of flowers without pollination (17—22 days). Fruit maturity was in mid—
latter September, and the leaves were yellow and withered.

The results of pollinia viability and stigma receptivity experiments showed that the flowers are self-compatible, but the
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reproductive success is strictly dependent on visitation by pollinia vectors ( Bombus hypnorum and B. lepidus) , and there is
no autogamy and apogamy in this speices.

The stigma has receptivity at the first day of flowering, and can last about 15 days, and lost receptivity completely 20
days after flowering. The fruit set was higher 1—10 days after flowering than that 15 days after flowering. The pollinia has
also viability at the first day of flowering, and can last about 15 days, lost viability completely 20 days after flowering, but
there was no differences in pollinia viability during one to 15 days. The lost of stigma receptivity was sharper than that of
pollinia viability. The pollinia viability and stigma receptivity can last even to the flower withered.

Reproductive success showed considerable variation among years and was decline with year. The pollinia removal and
nature fruit set were 18% —51% and 10% —36% , respectively, and spraying of pesticides in Huanglong Valley may play

a role for the declination of pollination success.

Key Words; Phaius delavayi; flower phenology; pollinia removal ; fruit set; breeding system; conservation

/DAEES TR 2. Phaius delavayi (Finet) P. J. Cribb & Perner, 7345 T H E H 71 B EB A0 R A A Sl 01 i s
NI REEE G224 R4 P5E  FREGE FIRATE DL I = e 0 B PR A R = B T AR R — R i LAk
REESEH AT SERERE I AR, b R AT Rl — e DI AERE R R — L 1B 7 R RIS H) 30 em,
BT EgiAE 1—7 s AL, S A LD OB oA, TTAEE W, B fb A — B2, W& — e
e, f 8 MBI A i A DA TR A B SEAR A, FURAE v EAE A A 1 R ) o A AR 2 s A i
TR . ST, 2G5 A XSG T 2 (AL Ay A 2 06 AT TS L B0 E A Lk i A A O RS 15
IR ACFT T R A R SRR D T A A PR R T 3 S ORI 5 2 A A R 45 A A B
B UARTF AL E A 2B ek o

TR H BT, D AEE T0% AEA AL — ARG 45 mT DA AL 2 — U Eh i Il 3 e L AR T
ARG R AR 2 38 4o 30T B 2 A AR BAE AR 25 vh B BT (R S 4T E ) |, AE B
A FERT LI Ry B ) Rl S IR 2 da A7 3300 PR 7R A O 22 BHE W I BIF 5 Th & SRAE A9 By A 14 L 1
SAE R I E B S Y B ) 5 v R A DG OC RO M P A R L R S e AR A
D AEEG IO AEA B i A AEAT 53 v AT L[] s A 30 e 1 (B A B T2 3% ) AR 1k ( 295 5230 ) ZhRE 1Y 5 BRI
Bl ASCERA 3a RAEH e VA N/ AR S T5 2 1) IR A B3R , X /0 AG A T =2 (%) £ ) 2 AR R ) BB L ) 238 S
R TE /IR DU A J5 ik — 20 T Je A A T == A Fh R 25 40 28 Ak sh A8 DL SR B A W2 i o S L L i
Bk,
1 st

WFFE A T P01 A A L e I R AR X s PR 103°447—104°04'E, 32°39'—32°54'N, J2 it
i E SR M e R A FE BT & LR X, MR 3100—3350 m, JE AR ) T IR T -3 FE A 2 KU, 4R
T 760 mm,5—9 HAMET 5 4R 70% —73% , LB ASE - Rl s AEE Y L AR
[ 2 F2 A T B I ES AR REHCIR A v v o T AR I BRI AZ (Abies ernestii) | IRTIIS A2
(Abies faxoniana ) | K& FZ M€ ( Betula wtilis ) F13% W #5 ( Larix potaninii ) . & UL /) B AR W Fh A DU 1 M ( Salix
tetrasperma) HEAE/NEE ( Berberis aggregata) JuhRKE S ( Rhododendron watsonii) \WUJI| 24 ( Lonicera szechuanica)
FIAEMK ( Sorbus hupehensis) , 57 JZ FEZAEYIA UI AL (Allium ovalifolium) ZLALI IR (Arctous ruber) |52%% & ¥
( Carex lehmanii) \FEFEPEHIF ( Elymus nutans) JERA ( Gentiana scabra) [T ( Polygonum macrophyllum ) DA K
5 L7 R
2 MRFE
2.1 BRI

2005—2007 4F 5 A2 9 AfEs e A T D AER T 2 Bl & . A NAUT .

http ; //www. ecologica. cn



21 4 PSR A DU A D AR T 2 A R AR 6797

(1) JEBFES LY i A

2005 ,2006 F1 2007 443 BIBEHLARE T 270 (615 F1 2126 BRAt Ak, %1250 0 R Ak I i G e R i
JE MR PR TFAEIIAESE, 6T K (B AR KE) B B 98 DL R K 78 TF A6
B HAETEAE R | BV RESSAE A0 T ST (] RN 08 85 B[], I SRAE R R A5l . 78 SR S0 i 0 S 45 S I 1 0L
2006 R T 173 AR, FlERR - RN A BE R 8 B (B RAd ) , A SRR S5 [l S 6 2 I i e i

(2) FEIFHE KR A

RERACT AR, T 2006 AEHEAT AT AE KRR R A ZERLRR IR & B, BEHLARIC 50 BRA
TEP IR, B8 3 d I — UCRE R 1Y) o B L 28 A KoKk

(3) BFRZGIAR

KN TR 53T, 5T 2006 4251 2007 34T, SEIHOGH AR TF AL (BN 0T Rk luR T
TREY 1—2 H A6 FH T S286 | LUGBESR T AEAEAE A4 90 TR ) 3o 45 S Sl 0 2 i) ) | A AU B A 4848 1 B ML T
LR B — . 1) X HRBURVEAE b B ;2 ) A AERZ 0 - ALKy B2 B[R] — 2 4R A 3k 5 3) [RIRR S AR 32408, 164
B F—1EF L0 5 —a= b 4) SRR ALSZ RS AR LA 5 — AR (5D 10 m LLSM) 55) BRI (B2 &
FEAE H B FABEER ) 56) ZBRAEMPURISIE (RE e S AA7E SRS 400 ) o J5 5 DAL B AR S5 R, 2006
AEFN 2007 AFRESAEFEST E AL 20 YXHT40 T,

(4) 2007 4EHAT LA TG PEFNAE Sk ] Bk 1 g0

L AT BRI B I AEREC 00 1.5 .10 15 F120 d fFEk #8478k AEm 24 10 m
ISR 1—5 d B4k, AL E S 20 1R,

TERTEPE RGN AEA T PR AR I SR AN (R B HA PR AR 04T N T8 5236 F AR 1.5.10 .15 A1 20d
HIAER 53 B RN FFAE A 5d RSk I (5738, AR IR R 32 R 2 18] 22 /D AR RG 10 2K ) |, HEEA [A] b B 22 ] 4 25 55
T, BRALBREE AT 20 UK,

2.2 Sitmk

T BT B (A E ) 28 SURAETT L AER B 7 B AL 250/ A o BB < 100 % , WM B0 il o) 238 ( 45
SR ) W EE AR AL B <100 % 7

AERy A A ZMGE SR AR I THE SRR 56, PR A BV 7E AT 8 e AL i I O, AR A R AN 45 92 4K
PEBAFF A LS, AEPRENAR AT BEAE ST 1, PRI AR PR BDE S FRE R AL it FHAE S B0 5. HoAth
P22 [0 25 5 R 30 B D 2 220, i K R F I S B0 R UEA T HG, R B2 AH G R B0 K/ N
FIHRREG IS . FrA TR SPSS 11.5,

3 £R
3.1 JEEFHE

B VA DAERS IO 2 AR P AR B 1—7 Z 0], P34 3 2R (3R 1) . BR 2005 4F 1 4L 2% L 2006 45 (1) 55 4F

(X' KE5,x* =0.153,P=0.034) , M- FAE ) HABIE IR AR AE L ) 22 7 A B35 OGRS, BT A 1 P>0. 05,

F1 BRADEBT=MERSRHE (FR{HLSE)
Table 1 Leaf and flower traits of Phaius delavayi in Huanglong valley ( Mean+SE)

N it Leaf AE Flower

N i/ cm = 2 = . o | et s e %
Fly BEA Heisht of BRI /em R %i/cm AR JEME/em JEME D/ cm P/ em
Year o & Length of the Width of the e Length of Width of Length of

inflorescences ) A No. of flowers
largest leaf largest leaf labellum labellum spur

2005 270 — — — 3. 4+0.03 — — —
2006 615 19.5+0.2 16.9+0. 1 4.9+0.05 2.8+0.04 1.9+0.1 1.1+0.17 1.0+0.2
2007 2126 18.4+0.1 17.5%0.1 4.8+0.02 3.1+0.02 2.2+0.02 1.120.2 1. 2+0.2

“ =7 RN B AT IR A
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£ 1), YA IEE T =2 i FIAETE SR 2 AR E (Y, AEI7 L i 2 25 S R 80 5 4~ 2006 4FRAE AR
SR H Ry S K R (20, 7842.56) mm (n=173) , FHITE K (8.10£1.23) mm (n = 173) , BS54
E N (0.0424+0.0177) g (n = 173),
3.2 mAEKERE

B VA /D ARRS T2 B A KRR S5 AR W, =R M B B () 305 45 A e, e RECR? =0.998 . 7
FIER . y = by + byt +byt* + byt o BESIRIHN by=3.1622, b, =-0.2806, b,=0.2439, b,=-0.0101, 54K
FEULE 1,
3.3 Y

B/ AEES T S MR B A I TR R 5 A bRy (81 1) o AEFP AT R [Rl i i, 30 6 b g qE e Ay A= ¢
RERARAE, FFAETFAR TRl — e 6 H vy AE 4 o)t Rl e 7 A T a) (AR T 2] 8 H %)), 2005—2007
4F 3a [ BT AE YA W A 25 5 O K6 2 =0. 147 ,df=2, P=0.854,1&2) . M 2005—2007 4EITF1EH)
AT B e e 7 A 3 HE7 A 12 H #5422 10d 247, 02007 47 H 6 HA9 H  JFAERIIES%0S
SERFFAEE 91% ,2006 4F7 H 9 H X — Bk FPEITE 90% " (B 1) o SRR AR T, M A
Mo A FRITFRAES HiZs,

20 - 100
@ — 20054F
(2]
16 L 380 -+ 2006 4F
g =]
= -+ 2007
S} HZ 60 i
b= S}
B QR?3040
2 8r mﬁ
T 2 E
o, S 20
o
CL40 )
0 Lt S — e — N W~ O MO AN N0~ O NN
— 1 0 —= N O AN 0 —~ F O 0O D S TP H S QQ — —~ — QA D DD
A QA O Q QQ - — - QA QDO O QD © O WV VWV V> > >0 ®
Vv vV N N O O O O O O LOY OV Y O >~ > > S O O OO OO0 OO0 O O o0 o oo oo
S OO0 SO O OO0 S o oo oS oo oo FI 18] Dat
ate
H # Date ¢

2 2005—2007 FER DLW =F LY R
Fig. 2 Floering phenology of Phaius delavayi between 2005 and

B 1 2006 £FELADEBRZFEEKRS ERKIHTE

Fig. 1 The height growth process of Phaius delavayi in 2006 in
2007 in Huanglong valley

FFAE LU Ay « e — 4 5 B 20 T A6 (4 A6 2= B8 5 08 45 R RR T 46 L
Hx100 5 P HFRREAE(FFAE S0 43000 912, 1680 A1 817

Huanglong valley

3.4 fEHfr

SESL N BAAE i LU ANEE 2R SRR AR e B R B (A Y P<0.001, % 2) . Z5 SR ALl 15—19 d,
MAEESEH) R 18—22 d, AEJT e fE 2R AR AR K (21—29 d) . 2007 494K 7 75 L 2005 4FFlT 2006
SERIAE T 7761 (P<0.001) o T AEAS Y 2E B[] ( AT AE B4 9 28 A s R] ) o 3R 30 HR LA e 34,2007 4
AERS AT SE A s 1] W & 1L 2006 11 2007 4E AR ] (P<0. 001,36 2) ,

R2 HEERADEBHZRFGMELEEERE

Table 2 The flower life span and the time between the date of pollinia removal and anthesis of Phaius delavayi in Huanglong valley ( Mean+SE)

R PAIEFEAr Life span of single flower jgj?;j%ﬁﬁ TEM}%iHﬂ‘ﬂ
Year ARG 452 Life span of The time of
Non-fruit Fruit inflorescences pollinia removal
2005 17.7£0.23 7" 14.5+0.40 " 22.7£0.27 """ 5.1+0.18 "
2006 16.9+0.11 " 14.6+0.17 *** 20.9+0.18 """ 6.9+0.19 ***
2007 22.3£0.05 """ 19.2+0.14 """ 29.0+£0.10 """ 8.5£0.10 """

WK # P<0.05; * * P<0.01; # # * P<0.001; BAEHATIEATA B i 25 50 R 45 501 HL3R s 16T 75 iy B AR M0 A2 ISF () 3 47 4 2 (1) 11
PEE (AFBEXTAR BE B LAY 5 B2 +SE 5 * P<0.05; * % P<0.01; = * x P<0.001
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3.5 EHERES%

2006 4F A AT N TER M6 A3 45 52, B [ AR B2 8 | R0k S A6 352 00 F1 5 bk S A6 35200 19 45 52 2 1 oy
100% (EFIAEFE 2 =20) 1l 2007 4F3X 3 FhAb B 45 52553 50 92.5% ,90% , F190% (x> ke, x> =0. 066,
df=2, P=0.968) , BLHI/DAERGTH % 3SR, T 2B S AR A R] e 25 BRAE A B S SRR 2 36, Y08 A 4555, 3=
B/ AERS TH > RAFAE A 8 A AR RJC A & AR R G o /DR T 2 1) B0 i ) I 20 BAR S AL M 3 I AL A
BESCEL, 17 2006 4FF1 2007 4% BA S AR BR 45 SE R0 5 25% (n=20)F112.5% (n=40) ,

3.6 AEMTE YRR L ]

FAE S — KA B nf bk, — L BIJFAE )G 15d,20d W] B2dkse e e (2 3) ( x° R0, x° = 133. 269,
df=4, P<0.001) {5 15d Bk 4552 I AR T 1—10 d AUREK IS SE R (¢ =45, P<0.001), {683 T
FEER 1 R—HBIIFAESG 15d #AA T, 5 20d BSR4 K (3R 3) () K%, x° =83.57, df=4, P<
0.001) fH 1—15d Z A TG 22 AR L (x*=6.594, df=3, P=0.086) , #:3k A 213 2 il 3 B L AL Ry 15
PEFEIC AR 2 15d B AL R PR3 A 18 PR LU AR 70% |, 1A Sk 763X — B 30T 336 14 A LU 4R 10%
X — 25 B 5 WA Y BAAE T A L A — 3R, 2005—2007 4 BB AR /B 18 17 i 22d, st & i/ A5 S T
2= AR R AR R TG M AR Sk 1 TT B2 1T AR RERIAEAR 250 47

x3 ERAVEBM=LHEERELTREREER
Table 3 Result of pollinia viability and stigma receptivity experiments for Phaius delavayi in Huanglong valley

IR AE B 203 b BR IR KA/ d

Days between the treatment and anthesis

1 5 10 15 20
FEHSIE S Pollinia viability experiment

4552441 No. of fruits 19 20 16 14

£550K Fruit set/ % 95 100 80 70 0
FE 3K AT 421 5286 Stigma receptivity experiment

4552441 No. of fruits 19 16 14 2 0
L5 Fruit set/ % 95 80 70 10 0

3.7 SRR

DAEEE T FEAE AR 60% —80% (3£ 4) . 2005—2007 4T 3a [H] 5 J 16 /0 A6 48 T >4 A 1 2 2R (1)
ARARARR  JFR LI A T R A9 3, 2007 4F AEH3 B% L RN E 209% , 17 2005 4F AL #1223k 51% , /2
2006 4E 4 1.7 45,2007 44 2.8 fiF . [AIRELE SR AL 2005 4F 55,2007 AR5, 2007 4ER4592R H A 2006
FER—2F  ARF] 2005 4EHY 30% (£ 4)

R4 2005—2007 FEEA DL EHEMINE (FHESE)
Table 4 Male and female reproductive success of Phaius delavayi between 2005 and 2007 in Huang long valley ( Mean+SE)

) AR THAEHE bt % LR/ % E5H %
Year N Flower individuals rate Pollinia removal Fruit set

2005 270 — 50.93+2.06 36.13+1.91
2006 615 60 29.70+1.32 20. 89+0. 89
2007 2126 78.23 18.24+0. 56 10.14+0.41

FEZHE IR 7 T, 2005 A5 S T S5 D Y LA (A AR Y T B4 S s A A ) ik 3 83% ,
F T 2006 4E1Y 60% 12007 45117 55% (% K5 ,2006: P=0.05; 2007: P=0.017, &5) ., RSt ohEe
(4550) , AL IEE D ( A5 52, A e ) 0 LU 7E 3 AFR#R e AR, AH e R SE e D fig , i A S 931
WEPEDIRERY L FI7E 2006 4FF1 2007 4F #4530 W E D) R &R S8 BLAY LU I HE 3 AR R & B W A6 A0 B i 2B 1Y)
16, HZ5 ST e PR 2 = 19
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B VA D AR RS T % () S R FIAETE SRR AE A BE (Rl A AR AL R B i 3k S8 A5 R b ] R 32 ik R 43 o, (H 32 22
ZIRBEAAFR R AR AN (I B I R R/ INEE ) SR S b R A 2 R PR T
PAIA A B8l V8 PR SR A AR AR 2R (B A AR AN K

RS 2005—2007 FHEEADEBI= ALEAEBNFR

Table 5 The characterics of reproductive success of Phaius delavayi ( single flower) between 2005 and 2007 in Huanglong valley

. g s ey 455/ % TeACH A HARZE S/ %
G ek SR % £/ % B TR o i B S/ %
. i Pollinia removal No pollinia removal
Year N Pollinia removal only Fruit set only . .
and fruit set and no fruit set
2005 918 12.59 0.4 68.52 18.52
2006 1722 19.97 6.27 35.15 38.61
2007 6578 18.10 3.44 22.86 55.60
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