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Deceptive pollination of a saprophytic
Orchid. Eulophia zollingeri

ZHANG Zi-Bin"**, YANG Mei **, ZHAO Xiu-Hai', NI Shi-Dong”,
YANG Fei-Peng®, CHEN Qiao-Qiao’ s HUANG Bo-Gao™*”

( 1. Beijing Forestry University» Beijing 100083, Chinas 2. Administrative Bureau of Yachang Orchid National Nature
Reserve , Baise 533209, China; 3. Yachang Orchid Research Center , Baise 533209, China )
Abstract: Eulophia zollingeri is one typical saprophytic species in Orchidaceae. Pollination biology of saprophytic or-
chid has been poorly studied. In order to reveal the significant pollination mechanism of E. zollingeri , broaden our
knowledge on reproductive biology of saprophytic orchid,the floral biology and visitation of this plant were studied in
Yachang Orchid National Nature Reserve,the west of Guangxi Province,China. E. zollingeri flowers were self-com-
patible but pollinators were required to achieve effective pollination; Nomia viridicinctula Cockerell was the only ef-
fective pollinator; Foraging in the flowers mainly occurs in three periods:8.6% in 9:00—11:30 AM,80.2% in 11:30
AM—14:00 PM,11.2% in 14:00—15:30 PM; The flowers volatilize sweet floral fragrance under strong sunshine in
the midday. We considered E. zollingeri attracts pollinators into flowers for foraging by the dizzy floral fragrance and
bright yellow color in labellum, then the matchable sizes of flowers and the pollinators in functional morphology pro-

vides dynamic support for effective pollination. The pollinators received no reward in the whole pollination procedure,
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it was food-deceptive pollination mechanism.

Key words: Nomia viridicinctula ; Eulophia zollingeri ; saprophytic orchid; floral syndrome; food-deceptive pollina-

tion mechanism
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phic plants) A 2 A= B B2 A AR 3 im 8] 22 58 A= L i
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PRI A 6 HE AR A0 5 8 FG e 2E W 3R IBUE 3R W) o,
ety 5y 2 3 Bt 5 PR L AE A= B Dy T S E ) T A
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traction) % (Schiestl,2005) ,

HEA A SR R A 2 AR AR
0N g A B R R IR RGO )R RIS AE K
1986), JEM 25 2% (Eulophia zollingeri) J& % Fk
(Orchidaceae) 2£ 58 > J& (Eulophia ) — Fh #iL 8 )i A=
T A B AR A 2 B R . IR Y%
LT R PR A W) 2 AR R U R A () — SR 0
2 (FBAMEIR A5, 2007) o HHTEF XTI Az 22 B ) F e 1)
TR RS 2 W98 P (Zhou et al.,2012), KR
Tt 0 24 3 ARAL Ky AL 40 X R A 22 R ) AR
FEARRPE R IR FRATHE ) P = A Y E Z 9 A
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Bl 1 ALB. EZEAFAE . LR, fEHEIE 56 GL. R0l 8, DC. Al % C. JF M
D.E. 6% b5 &8 F.G. B W% U6 H,L WM A Mg Ewg, J. /%,
Fig.1  A,B. Floral traits: LR. Entrance width; GL. Entrance height; DC. Entrance depth; C. Wild plants; D,E. Sepal, petal and

gynostemium; F,G. Nomia viridicinctula visiting flower; H,1. Nomia viridicinctula with pollinarium; J. Fruits.

FETE B B B 2 A B Be 9 U7 AE B B IR B T SETE 22 T AR AR R B O B0 R B AR R SR Y
19.8%0, 1% 2 DWr Bih s A M RO AT 9 KRB A2 JEBE B QAT K KBRS L BEPLRE 7 T B 1R
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x1 EMHEB=HRHGEE
Table 1 Floral visitors of Eulophia zollingeri

H Order Bl Family F Species
53 H Coleoptera IR} Languriidae 1 Ff 1species
X H Diptera B AL Syrphidae 1 Ff 1species
H# H Orthoptera SR Acrididae 1 Ff 1species
B fiR w2 Bl Catantopidae 1 # 1species
98 H Hemiptera %%} Pentatomidae 1 #f 1species
%3 H Hymenoptera 2R} Apidae 3 Fh 3species
f% 1 B} Halictidae SRR

Eulophia zollingeri

b
a
A B C D

Bl 2 JCM 2SN G T 5 56T b M ARk
A, BT Ca. AEFFHIb. F57) 5 B MG 48 hs C FZHE 6 d;
D. &5 11 d

Fig. 2 Included angle between ovary and rachis changes
after flower fertilization  A. Before fertilization (a-rachis; b-o-
vary) ; B. Fertilization 48 h later; C. Fertilization 6 days later; D.

Fertilization 11 days later.

M S b TCAT 2 ST E AL Byl iE , U5 AL 45
JRHET R B AT . UiE IS s R B B R
11:30~14:00,80.2 % W5 A£G 8l & A= T B B, IF
JHCI A6 2 7 T 7 3R B0 BHOG Y B T ¥ & A& S <
MR, 8~15 H&RR T e 4 i HF 1Ak Bl 58 46 7 Pt @ B,
R AT Y Sl f I N R B ) AN DR A A AR L 4 o A R
TR, JE AL By 8 1R 5 3515 A6 8 A 22 1817 5
SR B CATE A VN N — H AR A6 2% . 5 0 B Vi 4L T
Ry R A WA IR R A SO AR A . HE AL
F3 3 T 1 R A M R T~ 10 s, 1B I i e
S I ) A0 45 HL L B S o il 0 A8 A L A 25 0 4
o AR Ry L R AR ORE BT 1 by B H M T A S Y
PEE(E1:H, D,
2.3 fexftEmERE SEMINEEHEXXCBIERLE

JG I 28 5 24 s I S A 8 AR 3k W ) A% R
TB R A e (8] 55 1% M3 Ty 8 AH 5 56 B bR Rl
43R 3) A UL, SR G M v B (THD 5 46 1%
338 18 5 B (GL) P — 3, B R K B (BL) g /N T
ey I R B (DO 3k 58 B (HW) 24 28 1% ¥ 38 JH 5
BECLRO W 1/2, Ui W 4k o A% by 3 1 R A% by B i) 5
&Ky T REAR S A MR AU A R 4F .
24 EE RS

BEHERG LSRR O BR, T EFE 2 A
T AR S SRR 100% , 4E2= A 3h A £ 528 1
W25 520 0, F B IC I 2856 24 f6 7 HL A & B A 28 2%

®2 EHERSHEMBRBED

Table 2 Pollinators’ behaviour in different stages

B B & # B AT o

i 1€ Floral visitations VitbJE 2
HArH (%) Wit v Behaviour after
visitation

Stages Pollinators behaviour W

Times  Percentage

Landing spots

9:00~11:30 %o b fk & ol J BE & € AT % 10
Rest on the grass or short distance
flight; quiet

11:30~14:00 FEURFEIZe A7 Dokl © 3R & B & 93 80.2

15 15 A Fly around inflorescence

rapidly, with significant buzzing
14:00~15:30 FHh 0k B s BE B QAT Z 13

Rest on the grass or short distance

flight; quiet

FEHLEE 7% . I-1T 2 5 M De-
scent randomly, then craw-
ling to labellums

B ME 0 B % TS M De-

scent in labellums directly

KB AL P Fly away from inflo-

rescence

Z AT s R B AT B ViR T
— H #5 4£ & Crawling or short
distance fly to another flower

KB ¥ Fly away from inflo-

rescence

FHALRE 3% . €17 & & M De-
scent randomly, then craw-
ling to labellums

I ABARFEAE B 3 F AL B AL, 26 36 S T A%
T WA K A0 K 2% B Sk S A UL K

BPHN IR ZE S g2 R (3R 5) R, T L
25 ARG SRR AR SRR AN R RSk 2s M R Y
HAREE LR m ol 32% (B 1. el 17.9% . F
¥y 26.4% s KT R ARG LN 0,

3 WhE&®

30 EMHEBZHNENENER
JUE L 2 JE MY P AR B 3 A L HL I
(Catling,1990;Cingle,2001) , {H BiZ AL % i By Fh A
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*k3 THEB=HEHEBEEMEHERSERST
Table 3 Sizes of floral pollination entrances

and pollinators, bodies

R4 THEB=EETRATRRERES
Table 4 Breeding system and fruit
set of Eulophia zollingeri

PRI R o o A TERHE RIHIE 5K
Entrances sizes (cm) (n=10) . : Pollination treatment No. of NO‘A of Fruit set
flowers fruits %)
2 o o
A RES 0.233  0.684  1.322 AT A S B R 20 20 100
Eulophia zollinger: Artificial self-pollination
LA AT 38
. 0.247 0.335 0.921 FT X
Nomia viridicinctula 7 Artificial cross-pollination 20 20 100
" . ! N _ o
ey Bl P()Emat()rs. bodies si TH HW BL H 3h A 528 o 2 0 0
zes (em) (n=2) Autogamous self-pollination
x5 TMHEB=4HES58RELE
Table 5 Habitats and natural fruit set of Eulophia zollingeri
Wel 5 Watching sites S Ay 4 5 %
N ) e . = Average
4% Habitats %5 BE Tangguoping KA Fengyan dong #4503 Huangjingdong fruits

1t RO R (%) pia BT R (%) pi B4R 0D (S(;t

Flowers Fruits Fruit set Flowers Fruits Fruit set Flowers Fruits Fruit set 0

MLk 25 L Forest edge 232 62 26.7 28 5 17.9 28 9 32 26.4
MTF In forest — — — 126 0 0 28 0 0 0

‘W Hi’b (Johnson et al.,2009), %3 74 &% J& ¥ Fi
T M ZAE AL H (Sun, 1997; Cingle, 2001 ; Peter
et al.,2006) , AMFFERY], T 306 22 o K s
FE H SR FIRE ) ABAAEAE B 3 H AL A AL 20551
RO A7 F A% oy T A B AE oy ik B A Sk 2 B UL K
BRI I T M 58 e =4 TEFE MR X P ME— A 0%
B, BB 5 ALy B i R 1k, oA
H 25 IR A S 4 1) 4 5, 10 WD 4% R U AE
ALy o A B ARG AT AR A A B AT
A R R IS TE 26 5 2= AL (R A6 00 A ) A £ R B
B 1R LR B TR SR A S T 26 0
A6 2 B AR B 0T, (H 78 A LI o R rh i R B
LR XS LT R B T AE R AT VT AT N . AT
Fe I 2= AL S — il U AE | RO R R A I AL ) S
A A B R B HTE RS K i R v R AR AR
hy B IR S R A B BIL A
3.2 T EB=TEMESIHE

H AR UL 5 98 3 B S 4 #), fi 238 & S AL 2K
(Darwin, 1862) . 18 2= Fl &% % i 8 16 15 14 By D REAH
KRB IR R U5 25 R UL 7R RB E/ Hh A% by 18
BIEE T ALKy B B (AR BE A8 #y T8 A0 1) i B2 5 1%
oy 3 3 fep BE 22 (R] RG 400 B SR S A ARG oy A G B

A6 B AL AL A5 AL AR 45 1 L, ORI T
SERRAE LT Y S AR 5 % by B Y TR 3 ) 2
HE ) R L H B [ A ) B R A A L AR R B SRR A o
U 7 HE A5 S 6 8 e UM 7 AR U A AT S

M (Jones et al.,1983) . JoW 385k % 6 4= S~ 22 47 XF
PRAY AL R A 5 Z0 BH OG54 T RE #5 & 7 A e
UNY=2 3= SR AL R G AR Sp SO R i P 2
2 W S B URE IX 20 O M ) T e £ U IR R 28 R,
IR RAE Y B2 W 5 | 5 Fy B e R 8 B4R 1E (Proctor
et al.,1996; B ILE 45 .2008) , 35 5 M AL S R 7E
W51 B SR Ty B A E B AR (Zheng et al.,2011),
w3 B H B B AR R v H b A8 2% I A A 2 SOk ok
HEW € 1V (Knudsen et al., 1993; Dobson et al.,
1999) , LA W AE Vs 4K I B 1 3 E 0 1Y 5 7% T
M, BUTE AL 2 T 6E H Ax U1 € ) JS 3, 2 1 oy 52 3|
AT A6 2 R DL S | 2 IR G AR 1 B (5 %5 5 BT
W | A1 . FE VBTG S i B AY 11:30~14:00
TR, A8 2 12 R B AY L5 T 45 &t A I A AR R
(2R W R SE A6 )y KB IE 2 IR Ol 32 B A6 2= SR 1Y)
RN 5]

M2 To 365 22 Ak o 32 0 O A R i B R
73 B AR R W 5 | 0 ) 38 A R T e 3l 3 TS I
HFERAE R A% Sk E S HAEA LD EE, A8
B B R 5 46 2 2 18] 5 158 T BB AR G OGS IR 19 R
U UL 5 15 LS BUAT RUAE B 5 16 By B U7 B A 4% B i
T v R AR AT P S £ 9 1 U B 1 A LA
33EEHERSE

fEe N T A AL 08y 45 52 565 10004, B WA TE i
Ko AR B A SR MR R A RA
iR % 25 4k (Piper et al.,1984) ,th B 2 —Ff Sy ik f /%
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o3 A % R S ) P B R B AL L S sS4 R SR
BN EEAHEFEIE . B EERRAES
B A R BR 2R L A TR — Kb X LA AR LY
] — R R R AT A R 0 A FE U L U AR Y e 0
EAE R GIREL . 2005) 23X — FEMEA FI T [ 48
Z I B2 . ASBIF 5T 45 S A UE S G % 4 1 AR 1Y R
WA % A 7E 11:30~14:00, H LSS R )5 & & i)
i ) — & HE A A R A 2 (EE 2 ] — 4B %) . DL 2 T3
O3 SR A e S AR TR s 455 Al 2 AN A6 0 L 1S A R
K I RE S . FRATTHE U AR % 2 Hl J5 T A B 19 A6 2 7E 1E
PR FUH YR BT . BB & A IR AR, 5%
3 B HURT R TR AR R B RS R Al A 1 R R R
[R5 Bl s A6 2 0 TC VL 15 % 0 A I A 2 s A )
HEBE ARG LR ER MG #.23.7% s K F .08

S 2 3k
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