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Research on the breeding system and pollination biology of
Bulbophyllum hirundinis

HU Kaida', GUO Rui*, LONG Chengpeng', WANG Yiping'

(1. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Administration Bureau of Zhejiang Qingliangfeng National Nature Reserve, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study investigated the breeding system and pollination biology of Bulbophyllum
hirundinis to clarify its pollination characteristics and endangerment mechanisms, thereby providing a scientific
basis for its conservation. [Method] Field investigations were conducted to study the flowering phenology,
floral morphology, breeding system, and pollinating insects of B. hirundinis. The breeding system and
pollination biology characteristics were analyzed, and reproductive success within its natural range was
quantified. [Result] (1) The full-bloom stage of B. hirundinis was in the middle of May. The flowering period
of a single flower was approximately 10 days, and the flowering period of the population was about 30 days. It
had the characteristic of concentrated blooming (60% of the flowers bloom within 15 days). (2) The
inflorescence was umbellate, composed of 3—6 yellow flowers. (3) B. hirundinis was self-incompatible. The
fruit-setting rate of artificial cross-pollination was 60.00%, and the natural fruit-setting rate was 21.22%. (4) 6
species of flower-visiting insects of B. hirundinis were observed, and it was confirmed that Neophyllomyza
leanderi was the effective pollinator of B. hirundinis. [Conclusion] The flowering phenology of B. hirundinis
was clarified for the first time, and the characteristic of concentrated blooming was discovered. It was confirmed
that N. leanderi is the effective pollinator of B. hirundinis. [Ch, 2 fig. 3 tab. 42 ref.]
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SRS i 440, 3 525 )E Bulbophyllum 2 2= B BTN B 22—, 1% )8 PR HUR 85 25 B i
54, HATEtHTH 2000 28, PEACE 105 FPH, raEk, WP AR . A RE
IR, A0 2R YR B AR R AZ BN R R B R REIR G AR A AEHLY . SEAE S =S Bulbophyllum
hirundinis J&—F/NRIEHA: 2 BHEY), BARE RN ESWEMEST, F20 0 TrhERMEL, %
B9V R mF . BEEHSY, 8E A KK 500~3 000 m AR T ECE A P, B (S
H SRR I IR W G W RR 214644 % )(IUCN) BEAG Sy “35fG” (NT) #fhlo,

HAT, TG L AT TP A8 o0 A Mo R e 3s A S5 it = AP R AR5
TEACAS I 0 A i e EZE R, MRS B A e ) AR L U R A e e Al DA R (R R X T HOGF
G EE R SEH Y FR W RGE . KEBEREY) EARE G EN, SRRk n %
¥y RGEIEIN T 2B KA A, X AT B R BEEAL S = W fa RN Z — . B TIRIEIR XA
TSRS, WP 5 H A = BHE ) — 32 B A 353 e f U I FP R WA o . SRS
2R NREEY, R SRR, TR BT RG 50 A W) A 50 R S A A O B i
Bl S SN e s S AL I == WA L], SRR Ry i B A PR AP SR B AR U, XA
KR L A P

YT, ASFGEIE L B AME A AL S I e . AEE R . BE RGN K B R AT
5%, BT T EAE R S NET RESERAEYRE, IR HAE A RIS F N E a5, DUH R
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1.1 &

IFE DA T3040 B T 16 22 DX 78 0 [ 8 9% 9 SR T4 IX. (30°04'3.42"N, 118°56/56.53"E , 154K Ny
485 m), FrAbHEVE R ILA%PE Carya cathayensis TRAEHK, ASHIEGE BTk 1 3E AL I 2= TR SSART U b3
e A RE L, JREFEGE Y 212 bR IZIXEOY IS, ARSI 11.7~14.7 C, P HIREK R R
1 862.0~2 332.0 mm. JCFEMIN 234.0 d°%. FREIEACGIN L E AR IV A:, BP0, Hbkss
W, BRI . AT
1.2 #RAZE
12,1 FriedhiE 5 16301 Am 2023 F1 2024 419 5—6 HFF4EW], Hifis DAFNI S50 ByJ5ik, 1o k%
B 2 AN FEREAWIAE ] . BEAE I RIRAE] . 24 25% R T IR TP AE T R RERN LA B, 205 A
) M 50% AR AL F IR =R, EON R BEREAEIT, S AN Al 24 95% MFE Y S T AE
BF, 0 RERFARAENT, 296 A L), BT IR A, MRBEN BAERR B0 AL W,
FIMGZE . M FHARPL 20 BRAEYIHEST T 8P Ah a8 ik iR A e o A6 o

AL T BRAC A 67 T BEALE I 15 LT, BANTEPRMLIEEE | 2P iAe, s R KGR
0.01 cm) XJAEFBHEATIN L, R | TEM . BB R vi i, DARVTIER MO & B (25 1E 2 sk
MIREES) . A S8R (BRI A LR (B K ).
122 5F ZABFBARL 2023 F12024 41 5—6 J1, FEEAAEIN 2 AL AT REPLIERE 20 A~ 200k, &
PRV 10T, BERRBELIEE 4 2546, F4REJEM (PR 0.5 mmx0.5 mm) #EF7EL0 P . 21858 2 TF
B, TECAEARNY 20 bR IR 5 #REEAT A AEHR 5 EAE (AERR), 5 R MG BN RAERH),
S HRAMEARI R G ELS (LMEELY), S HRAFFENAN (HEELR), LIARRE X (AR, T
AESE HG X AS IR Ah B A A R S EA T 5E 3T o
123 Fie kA £ 5 E K 2023 Fl 2024 419 5—6 A 43 b 4T 7 V46 B AL o 7E B K
8:00—17:00 BEMLIEHUAL (10 D AEJF AL 60 2 48) FEAT VLI, FUI 90 he w1 FAE AU RFE /N, fHH
LAOWA Mini FF Il 85 mm F5.6 Macro f#/E 55 Sk #5 i SONY Alpha 6000 AHHL W% B 5T A6 1) 15 7] 4 %5
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it FH = VB B e AL A TR, DASS/D SR (R SR N Sh VE X D A6 R v e T30, IR e R Ui 17
HEATIESE AR, [, A O SRS AR AR TR R I, &R O TR PRI FH TR
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PIFPSESE , SRIGAFIL T W T AR MR 2ol 5 A B R 2B

J THAIE R AR A R, AR 30 min KA IR AL AU A6 IR SR R B . iR ]
LR BB, [T 15 BRAEY) AR 76 246, KA 18:00 LR AEA AL MAL R B8, JFTER
H 7:00 FRRAEE
1.3 HiEE

FIH Excel 2016 #4740 AL # 5 2: 1| 4%, Photoshop 2021 #47[& J il1ER,

2 HREHARH

2.1 FEMESEBES

Yo W 2 . SEAE SR AAE S H LRIE 6 A algriE, i faf, ARFE N ZmEZER.
AT 3~6 Zedl, T TR E AR RIIESZ RIS T5RS, SFIRALT N (5.3+1.5) 4=, FHHIE
W2 10d, FEEFAZA 12d, BHAEIZ 30d, Z8UE (60% Zifi) 18 15 d WOk, BAEFIFE
Rk, RS2 7 H BA .

mE 1R EEER A e, K9 R 1 EHEM R EST
3mm, FERIE, K& 5mm, FH%EL 3 mm, Table 1 Floral trait of B. hirundinis
S, BARMHNGT; WRRIR =, D% G TBA TR E ok F
. K2 3mm, PEGEL 2 mm, Gy, e £/mm Fi/mm K/mm Fi/mm £K/mm F@/mm £K/mm

FHE 304 211 514 237 237 151 8250
FRffEiR 161 097 211 066 0.66 037 51.12
Vi BEARECR IS MER S

A kg€, H34Mk; BREIA L
FRAE, BRI, KZ2.5mm, [ 9 X8 H 4
ERAEM T2 W P A EA . HILum B MG,
b 5 B R A v Y MU B, A R A OC T a5 A, KT AT Sh PR ThRE . 7 I WA AE Th R K B
IR

22 EERGHM

WK 2 Fion . AR T7 30T 45 SR A W Y %2 ELEBEFAEEMHRHELE

XA, ALBENAEEES KRB ARILEE S, UL Table2 Fruit seiting rate in different pollination types of B. hirundinis

WIEAE B2 A SRR R . AR b B 5 4% At WRHA RO S5R%
SESTRN 60.00%, W] TE AL B 22 5 A8 BEIF B Ak AR 20 0 0
o FUALFRELS, MRy 0, WUEREE T 20 12 00.00
EREAERMA MG . FARRAT, thggT  AHER 20 0 0
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EESie il 179 38 21.23

23 fRmEwE

HREXF 15 BRAEY) AR 76 ALMAEM IR ST R : SR AR B T 4, B3
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W& WL Crematogaster vagula . SBERFRSEM I Lodiana brevis %5 %] T} Phlaeothripidae ({4 1 ).
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FEAR AR B B PR 56 R 25 24 R T A kil i A D SE B 5N D, TR AR RIS, AL
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Table 3 Comparative size of B. hirundinis flowers and various flower-visiting insects

Wb MRV ARSEESATE /MM AT /mm AN FE A K /mm
SEALAE 2 Bulbophyllum hirundinis 15 0.85+0.31 0.82+0.22 2.3140.12
BB - W Neophyllomyza leanderi 10 0.55+0.04 0.56+0.07 2.1240.12
FrAEGESR Hybos chinensis 5 2.15+0.15 0.72+0.35 5.58+0.85
K BT B Baculum tianmushanense 5 2.11£1.51 1.85+0.51 32.1£1.35
WF2 B WY Crematogaster vagula 5 1.2140.12 1.16+0.15 3.1240.35
RS W Lodiana brevis 3 3.80+0.73 1.20+0.15 0.7240.35
& 1i] ThPhlacothripidae 5 0.15+0.10 0.12+0.12 0.72+0.35
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U BT, BER BRI TR TE B, iAEAT M E 9:00—15:00, BEJSUERECIER D, HUiER
AR F I 11:00—12:00 35 2 i =i, SEIIUTIEIREGE 6 -h' (B 2), AWF5ERM . R iF
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ASEREB W EAEUAFIE, ac 6200 ds. WU L B Lo MY, pe. (60 st Kbk, B. AHAHII MRS 8
ARG, C. RGBT R TS EE IR BBl L],  IF et Bk K b, S 5025 3 Al . D. RHGpn b vy o] 5]
87 I HABAE 2 .

B 1 AR AT A

Figure 1 Pollination behavior of N. leanderi
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(41.1247.14) s (n=40)., £ ky B E KM A O 58 E A 7r

(0.85+0.31) mm (n=15), A & H (0.82+0.22) mm _ 6] N

(n=15), H#BWE A R T REGoRr g 04 B = AR TE, A 55 a -

PR S (2.3140.12) mm, 125 4 4 57 0 W 14 Sal

Koo BEAh, ASHIFTY AR ULEE B RHS BT I e 7 32 A6 45 R =R

= BT R, WORAEARA AL T R IR i § 2|

B, 150 BH 3 A8 A T =2 5 3l o A ORI e 7 A ’—‘ H

B S AR L ljl -
N N Q QO Q Q Q N \)
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3 EABNEE R I

ZRHE R ZBOE A SRS, X T om0 sag ok wg s 22 76 K 08 2 60 T 335 19 sk 4k
H A FE YRt DR HGERY . AR A . Figure2 Mean number of visits of N. leanderi to B. hirundinis
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