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E . AP A6 L i %8 835 ( Dioscorea nipponica subsp. rosthornii Prain et Burkill) f) #EEBR-AE M5 6 B AL fh
K BDHEAT R BRI A BT T 5 ST SR M X AR T RR BT TR, SRR
B, S 383 HA L A ARG TRRAE , SE BT IR R e 4 H 34, Hoep LR B 0 6 Fi , BR¥EJR (Halictus sp. ) 1
HuE B (Andrena sp. ) 9 2 PP BB S E 2 R EAME R, ViR R SO RERR I 5 78 R e By 11:00 % 1400,
MRS A B B R T B, FE A RAMETT S BB IRTE R 18.86% , B HR 7. 12% , M FHH R HH
64.76% , FERYI, EEEZMBY ROUIBHEER N T, TEEM N EEHIT,
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Pollination biological character ‘of Dioscorea nipponica subsp. rosthornii ZHAO Ya-mei, HANG
Yue-yu®?, ZHOU Yi-feng, WU Bao-cheng, GAO Xing, GU Zi-xia ( Jiangsu Province Key Laboratory for
Plant Ex-situ Conservation, Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences,
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Abstract; The floral characteristics of Dioscorea nipponica subsp. rosthornii Prain et Burkill, species of
insect visitors and their visiting behavior, visiting frequency and carried quantity of pollen grains were
investigated in Wudang Mountain of Hubei Province. The pollination type and the status of fruit and seed
germination were also tested. The results show that the floral characteristics of D. nipponica subsp.
rosthornii belong to typical entomophilous flower. Thirty-four species of visiting insect which belong to
four orders are observed, and only six species are the pollination insects, in which one species of Halictus
and one species of Andrena are the main pollination insects. The visiting peak time period to male flowers
is from 1100 to 14 ;00, while that to female flowers is not obvious. In natural condition, the fruit rate,
seed setting rate and seed germination rate of D. nipponica subsp. rosthornii are 18.86% , 7.12% and
64.76% respectively. It is concluded that the main way of population spreading of D. nipponica subsp.
rosthornit in Wudang Mountain is the sexual reproduction and the asexual reproduction is an important
supplement mean.

Key words: Dioscorea L..; Dioscorea nipponica subsp. rosthornii Prain et Burkill; floral characteristic;
pollination insect; pollination behavior
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soay . %f B A= 4H (Sect. Enantiophyllum Uline )
2 D. rotundata (L. )Poir. . B2 (D. alata L. ) FiH
AEH(D. japonica Thunb. ) #1714 ¥ 4 Y = BF
REW, X3 MEYHEILRNEHE, EHA
( Thysanoptera) B V™), (HE X FEHE P &I
1R 53 A O AL F 2 5 JE BT I B
U0 By AR ZE2H (Sect.  Stenophora Uline ) 1 4 /%
WA F RN R AR IE

L3 2 (D. nipponica subsp. rosthornii Prain et
Burkill) AR ARZEH R 2K 5 J B #i (D. nipponica
Makino ) fRNERf , REARIEFT , MEREIESE 2 TF I, 1
e, GHEELE R, EEEB™ LRSI
ER A SR R BT AR Y E BT, B TEIRITE
TR RG2S RE A% 8 07 sURME B L, A E BB B
B RGP R B IR

1 B R IAE R T7

1.1 HASTHEEEAR

SEH A T WAL S 1L B, JR R G I T R R
B R4 1000 m, B PSR 11.1 °C, =10 C
RIERRIR 3 381 °C, AETHEH 207 d, FEWENE
1 077 mm,

W R FERTERR 1 000 m DA L EER
TS PRI FE AR b SR B 2 AR AR T Bk, BF
HERETE R 27, &0 XS5z L+
KEJLTHK) o 7E2006 4EXF45 8 243 fi ks R B IR 2
AR, 7E2 000 m fu RN IL Z B 30 BRGE %, 1
i 24 BRAPAGHE 4 DRERLIY , SEX4) 100 m® Y434 2
PR, FEH ) 3 N P IS MERERR 73 A0, BRI 20 ~
80 m(FEMEER 1) ; AR 6 PREUTH 2 HRIERR.1 PR

£1 4 FEEAEEHBERNSHHRR

BRAN 3 RRARTFAEMRR , T B 20 A T B S A b AH B
BN E, BEER 30 tREZE D, JFEEKE
20 Bk, 2 LR AT R bR OB 68% , MEHE R & L 4
42.33:1.00,

1.2 FHi&%

1.2.1 #behicd®: 3378 2006 4EF12007 £EH 6
AWRIZET A e BN #:47T 2 IS, #3h 1
R Ui A6 B B SR Hl, P 2 BRBERRAEIE S 1 m,
2 BREERRIB ALK, 558 3 MRIEARMIEZ) 2 m, Mk
PEBEZ) 50 m,

1.2.2  FHAHPHEIEK

1.2.2.1 BAREARIFIIE AL IR BEAL R AR S
EEMERR AR 10 BRIEIT BAARIE R OB
ZBU(N =50) Giit , HBEEDLART 10 DMEFRSITIER
TEIAFIBATEAEII (N =20) Gt BB RIS
Frih B/ INE , i B e AT 1 Tm) ZE AR PR S e [ 5
AR RIS | B i n | 2 4B
B

1.2.2.2 BEBESIT KA FAA e BB
52 10 ZMEBRIAERE, 1 1. 18 g - L' HCI W%
I HATIRIG , AL AE 2 BE s i 7025, 15 25
HBEAZAENELE D, HEBMAEET 1 nL;
HERGHTEY 60 s 5, RE/CBRBEB, ¥
BB T SR EE"

1.2.2.3 EREHME KA FAA BEREYLE
FERRTTHIMEAE A I 4 30 %, AR T & 10
RIS R KN O R, RAEHAGEY Ak
BUWEAE B YIEY) A, I B T MR B IR A4
H s BB - SRR )T, #E1T PAS OB L B R
R AR AE, WEARZN
R,

Table 1 Distribution status of female and male plants in four wild plots of Dioscorea nipponica subsp. rosthornii Prain et Burkill

e — BEE MERE  BEK REHIRK gy EERE/m
No. of Plot area Total number Number of ~ Number of No. of sex- Density” Drilling distance between
plot of plant female plant  male plant unknown plant male and female plants
1 S0mxi0m 5 2 3 0 1.0 50
2 50 mx5 m 4 1 1 2 1.6 20
3 10 mx10 m 5 0 3 2 5.0 -
4 500 m x10 m 10 2 5 3 0.4 30,80
Total 24 5 12 7
Average 2.0

D8R EFE 100 m? RS Density means the individual number in 100 m? area.
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1.2.3 R RGUES % FREAEHX3 A
HEBRIY 150 NIEFF 1 2 DS HERREY 74 AN TESF 1T
520K TE UifE B B R 8 SRR AT A, 4
BH, TSR ANE R EETT KRR EE,
BRI - P ER# B Yt 5 B f
B RF ., FIAR XML KT B A0 s 3 55 K
KRG, HATB RS WM&, BHBUEEK.
AL LA E R ARSI ER B, MIERRICH
T R UIAEI R KA 26T 32 B B9S2 U el
R MRS T AR B AU S M 3R 07, 3 I K
BOHOK, S HE W, B0, WE FERAW, R
EEFHT W R TMEBE B ERMBE TS
TR SRR R (b R A5 . it
RN JREEZHRE R 10 HEREREHT
BE A E R B W (8, B i i B AUl DR 4
)R AR B R 1 I
1.2.4 RagtsHegm ez F2007 466 H30 H R4
8:00 7 A1 HEE L 8:00(HER, W12 %), 415
15 H R EHFEVRIOAR i P b 4 560 50,100,
200,300,400 1 500 om 4bAFBE 3 HMH LA
B EE 2 MR, L EAREIR AR 2.5 cm x
6.0 cm, BBE 36 h J5 i W35 TR,
1.2.5 M kabn  JERSAIITER M
LR BREMG T H, IR = (RELHIE
B x100% ; 5% = (R T8/ bk
¥ x100% ,
1.2.6 FFHAKE HEE 105 KFfh 7,85/ 24 h
JG BV SR AR A B SR L AP, 48 L 35 BIRE T, A
RUEAE, BT A LES P T 20 C O BBEEMT
HITHELR , W24 h WE L KA TR
B, UMBRKESTHFREEMEHFRE
fbnE, EEE 5 d TRFE R BIRVF T R4,
TREE 3 W, GRBOEHIES
1.3 ¥iEsm :

K FH SPSS 13. 0 # {4 X L B8 4T F B %
EERTHE,

2 R

2.1 REEFUHAEMEHELH
2.1.1 RO HBEILEMBEELN SEWBEHRNTE
YIRRRIEIFEON 142.0 £ 111.9(N =10) , B

RCEI 1~ 1), B SRAP A, S06 26,2 5 1.1 S (N =
50),7E8121.8 1.2 d(N=10) ; lEHL LHE(E 1 -
2),1E802.0+0.2 d(N=20),% 2 ~4 Z=%E KK
FiG Bih 2, BB EBETIE, T AER; ek
&, 6 % RESEO,K21.39+0.44 mm(N=10),
WL 0.97 £0.51 mm(N =10) , EFBAH IR, 76
O0483.320.7 mm(N=10) ;5 6 ¥, FH4 TIE#H
B AL NS A IR, B & N, Ak
S-EAERY RN 3 083 £239 Ki(N =10) , HIBEHA
R, FR A ORBER T,
WERRTE) V- S B BR AL ST Hh 57.0 £29.5(N =
10) M 48 Jy BEOR(E 1 -3) 854 846 15.5 0.6
JR(N=50), 6] 15.7 1.1 d(N =10) ; BEfE T4
(K1-4),7#83.9+0.2d(N=20) 84 8H2,
BT s BB A B AR K/ 5 HEZE AR 8L 5 IR 4k Y
RER 2L LB , 3 24 AL SRR T3 L
RMEIER 3. 6 £, RAEE MBI IR M F IR, TR
RO RBERIE
2.1.2 REMRGHELEMBIESH MEHER
WEAEFBETE B V) I AR S S5 T LB SR W
WELEFIRETESS AR IR B IR, 3 B, L F 3 AL AR 5E
2RAETARNFRER BN, TE R 3 ARk, R
A ERAR BN ME(E 2 -1) . WS
MRS AR 1 )2 HES B IR K 7 T R 46 2
Mo, AR BRIE , AR, A BEAS LA TR
WHEHAH 2 ~4 MM, A5G H, i),
SR M ER (K 2 -2), PAS Jefa RN 45 R &
R, BB L BN I TCTE RN o
2.2 REZBUEERHMSITTSH
2.2.1 HHRRGHE SERZWUERIILSH
34 F, K IR VT IE R U 26 B, MEE AT ER
HA7 14 4, 515 J8 T B (Hymenoptera) | 0U# H
(Diptera) \#43# H ( Coleoptera) F12¢3¥ H ( Hemiptera )
F 44 H, SV R RIS % 2,
SRR RA R MR, (68 B d Gk 7 5 i
EMAEBAE BB, b, BB RO w T
WE R LR BAMAL, hE2 LA, A5
WEMEE It R H 14 Fpip R R L, 45 s e Bt
( Andrenidae ), [% ® #} ( Halictidae ), # #&
(Vespidae ) | 43 5 4% &} ( Eumenidae ) | £ %f #3 }
( Syrphidae ) | b 88 B ( Sarcophagidae ) | f J8 it #}
( Crioceridae ). H % # ( Miridae ) il K i #}
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(Lygaeidac) 4 1 Fit, 4k F} ( Coreidae) 2 i, HUF} P AT L HERR AR A A B B2 b, BT DA, SR B 32 WEAE
(Formicidae)3 Ft, 0o, BB RIZERI & 2 iR INfEBBHIN 6 F.

IR BB B R K B AL 1 R IDT B R BORA i 7 2 0T U L, R 1 Rl oR R
BAER R R SRR SR Bk b, 80X B (Halicus sp. 1) FEERHE 1 Fi R 0@ A ) B
BoE R R TR WM B R EEWHERK  H(Andrena sp. 1) BTSRRI R
7 FELH, R 1 AR BRI R SRR 2 RERRMERMHR N, R U 150 Mk B9 48
N, BRI Bt AR B AP E R AR, SRR U AL BR TR 04, MEBR L R A ) F- 35 485 ¥

1. HEfEAERE Male inflorenscence; 2. HEFE Male flower( x20); 3. WEFEIEF Female inflorenscence; 4. W4 Female flower( x20).

Bl SuBRHAFTAENBESE
Fig. 1 Morphological characters of inflorenscence and flower of Dioscorea nipponica subsp. rosthornii Prain et Burkill

1. HEERSYIE , 7 B IR M TE A HFE Transection of male flower, showing morphological character of floral nectary; 2. HEARSTIE , AR NS RIE
Transection of male flower, showing structure character of floral nectary. 223 i 7R HE B The arrows showing floral nectary.

B2 %HELERBROBIEGEH
Fig. 2 Anatomical structure of floral nectary of Dioscorea nipponica subsp. rosthornii Prain et Burkill
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B MERRIN 2 1525 5 J5 3 U5 TR A BR ATMEBR 59 531 - A
1 AR I B B P 3 BE ) B i 3794. 55 R, 44
JoMetk bR EOEERER 13 45, Besh, R 1
FhARAUBFIEI B B (Andrena sp. 2) \BRREJE 1 FHR A
JR R B L (Haliceus sp.3) JFYEEIR 1 FR KB R Y
B (Ceratina sp. 1) .A%¥RL 4 FhoR AR R B A
AR UEF} ( Calliphoridae )2 FIUR A B R B A
LM, H Hin e R gs, B UL BEgE L,
PR AT LA i e B R Se B R IR o

R2 EEEVARRBERHETH

2.2.2 HER XA A MREERE,BRT
MEL,ER RS fE S B B i B, Hop
JBE H B SRR R E , BRI, THER
R FBASR R E AT B E KRS, UiER, BRTE
FI O35 0R A 1648 19 [ B T L e 57 B 2 M (1 3 -~
1), XGH B i 247 & i W8 ( Episyrphus balteratus De
Geer) Fl K 38 B} ( Sarcophagidae ) B 4t Y J& 38 1 Jo 5
B, ViER T OSSR B,

Table 2 Insect visitors and their visiting behaviors on Dioscorea nipponica subsp. rosthornii Prain et Burkill flower

R M E4r3  Classification of insect visitor i}j'tﬁj‘ ?kﬁ U‘ﬂgﬁ £ ?\Z\frﬁﬁ %ﬂ/ﬁz
Vl.smng Vlsmngl) quantity of
H Order # Family Pl Species imes frequency pollen grain
EWE MR Andrenidae $o & Andrena sp. 1 5360, 9108 50.17, 90.13 &3 794.55, 2290.00
Hymenoptera W8 Andrena sp.2 390 0.04 55.00
BE ¥ Pl Halictidae W R4 Nomia punetulata 812 <0.01 96 776.00
[%%e 8 Halictus sp. 1 5540, 248 50.26, 20.06 596.43, 240.00
B R Halictus sp. 2 878 0.03 5.00
k¥ B Halictus sp. 3 5522 0.25 13 484.27
¥ )8 Halictus sp. 4 51 <0.01 15.00
' % Halictus sp.5 530 0.01 3 460.00
$F} Formicidae KABF 1 Unknown 511, @5 30.01, 20.01 85.00, 20.00
FH1/BF 2 Unknown 8 <0.01 2.70
FHEF 3 Unknown 25 <0.01 0.00
¥R Apoidae Fi%&JE Ceratina sp. 1 5636 0.30 2 886.80
R} Ichneumonidae F&EF 1 Unknown 315 0.01 0.00
¥R} Vespidae H R Vespula sp. 1 54 <0.01 0.00
RAEF 1 Unknown S 877 0.03 378.00
RABFR 2 Unknown 518 0.01 35.00
KHBFF 3 Unknown 629, 247 $0.01, 20.06 $15.00, 25.00
FRH/BFF 4 Unknown 865 0.03 20.00
FAEF 5 Unknown 431 0.01 70.00
WAL Eumenidae KA 1 Unknown ?13 0.01 50.00
W H A HRE} Syrphidae B AW Episyrphus balteratus 871, 210 30.03, 20.01 512.50, 210.00
Diptera 1E4%} Anthomyiidae FHBFF 1 Unknown 52 <0.01 0.00
WERPl Sarcophagidae FKAEFF 1 Unknown 535, 953 30.02, 20.06 55.00, 9210.00
kRl Pipunculidae FHABH 1 Unknown 51 <0.01 65.00
#EiERl Lauxaniidae KAEBB Pachycerina sp. 1 524 0.01 0.00
i ¥8%} Calliphoridae FHABAP 1 Unknown 519 0.01 27.50
FKH1EF 2 Unknown 324 0.01 50.00
e H AL Chrysomeliolae B fa Mt B Basilepta leechi 33 <0.01 0.00
Coleoptera I HABL Crioceridae LIRS IR Lilioceris ruficollis 21 <0.01 0.00
$3H ZkA} Coreidac Y Riptortus pedestris Q16 0.01 0.00
Hemiptera IR BEIE Hygia lasivensris Q7 <0.01 0.00
2% %S Himacerus apterus 515 0.01 2.00
BB Miridae W SEH Cheilocapsus maculipes Q2 <0.01 0.00
K¥E# Lygaeidae BB A Y K5 Paradieuches dissimilis 1 <0.01 0.00

D Qe AR AR R /N N AL B B LB 1A TR YK 3 Visiting frequency represents the visiting times of insect visitors on single inflorescence in one

hour.
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1. iR TEH One insect of Andrena visiting the male flowers for pollen grains;
2. HiEEHLr7E9E One insect of Andrena visiting the male flowers for nectar.

B3 ERERIERENHETH
Fig. 3 Visiting behavior of pollination insect on Dioscorea nipponica subsp. rosthornii Prain et Burkill flower

WA KB, Ve , B R RIEALE L IRERTE
E(E3-2), FEREHEENEEN, IER K%
R\ FA PRI AR ARG L B AE R 5 T 7E I B MEAE 1Y
TEE T, VAL B A 2ok kAR e L e sh B B
XA E NI . A ,6 FiE kR DT
et el AR B, P 3 ~5 s, FETE ST A I —
TE R BRI LR R B BT M 4L P 4R S T 76
HEBI.

B A et 1) B R D AE AR (3R 3) BT RUE
B s o i ek Ak B D 4E R IS A AE W R R R, R
HEAE RGBS W24 Y 1100 & 14:00, T X} SEFE R
%3 FEMERANEFENHEAE

Table 3 Visiting frequency of insects on Dioscorea nipponica subsp.
rosthornii Prain et Burkill flower

PIESZED  Visiting frequency®

BHE  Time
W Male flower BEHE  Female flower
06 .00—07 .00 0.08 0.00
07 :00—08 :00 0.11 0.07
08 :00—09.:00 0.09 0.14
09:00—10:00 0.26 0.35
10.00—11;00 0.49 0.82
11.00—12.00 4.25 0.42
12.00—13.00 3.83 0.55
13.00—14:00 3.70 1.01
14.00—15:00 1.73 0.77
15.00—16 .00 1.00 0.82
16.00—17:00 0.97 0. 66
17..00—18.00 0.12 0.58
18.00—19:00 0.08 0.23
19.00—20.00 0.01 0.00

DR A48 AL 8 /N e Y A5 8 B AR 7 DK B Visiting
frequency represents the visiting times of insect visitors to single
inflorescence in one hour.

BAY BRI RED, R27E 10:00 K& 13:00 &
16:00 AHX HLEEERH o
2.3 EBRAFANEBURASH

TERANTT A IR PE B ) B Ay b 3 R T 31
SEEBIIER . BTSN R M SR B R MR AR
FRIRRBESCA, (R, JE R T XU e i PR B e s %
Hesk bR AT BB IR B/, T ASE AR HE R U5 43 BY
AT RBHE

TEREHLIEERN 1 331 25467 {04 251 Sefbmi
LR RN 18.86% ; JLIKE 569 BRI T &
SRR 6 BUER, BRIk, AR 1. 12% , LA
RIS R S R PR — B AR
e, TEH%ﬁﬁ*ﬁﬂTﬁ%ﬂ@iﬁ%%
B bz HERR T R AL B T BB A, B HE BT S R Y
A KRN R T R R
2.4 WFHEEENSH

MPHARLR R, EREMNTAERIKE 10 d
A T IR R, B i R R s (129 20 d, P
Wi k%N 64.76%

3o i

3.1 BERPBHESHIESHEHRERGRR
R I REE N AT, R
AL IR 0 FE 2R T A 1 2 5 B R — BT 1L
X, %X A T 4K EHURRORZH M H
& P AR 3 B 780 R P B A 28 B R AL 1 AR AR
B R AR 2R B E, EARRZEH R

e td
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A4, SR RGN 21

HHAT AL UL RN I BT BOA ARAE, IR 25
Y RIAERRT) B SR AT WA 4 WA N R B
YIS, o e B 2 A RURZE AU Y B R G
A, B 7R 0 B R8O S A, IO A
A 25 B R IE B B L AR T R R A X

SR HA BRI SR IR ARAE , B 3 %
CRAEA TR, AR T B s e s i bk BT SR
BT A BB A A A RE R AL I HES 5 o, AR B
U A 0 5 AR ST R B S AR, 3 R A AN X
PRI S| 45407 Fl T B i R sh AR B 412 S Thi e 8
HAARERIR, BRI LR Z NIRRT
BT BEAE. AR RHERR T 583 AL
WAl B bk, B TR B R R T LR AL
o B L RS
3.2 REENEHAFRNSEERR

EHWRS AN EETRBEAE B ER
P, B AARCRZ AR B G EHNMT X
704 T AR 25, T IR A 35 = G iy A A B A
(Sect. Enantiophyllum Uline ) NI ELA 178 M 5
HIRR T BAT BRI RS, SRERET
FRARZE AR, J2 LA Bk e A o i e ) o 4 2 e sl 32
B B LI RO RS, (8 L SRR LG SR
UL A 18.86% 1 7. 12% , {EEFHROLT, 528
ZHHRREERD , A RAR TR ERIER D,
H AT ER A 4N W B R LR WA, B, Rl
WX B RERARIERG BT, RRBA L /MR,
{0} B A 35 0 TR BR D 23 (R g JRy B AR B A SN, T B
PSS EAY IR TE, BRIE S B, AFEH
BRASEBEAR, EXFFELT, RERHFHE
FHIFARFRBEMFEREE, MR HRR
A AT S B AR A R AR B A
BB KRR EE AR, B, REELER
Ll X 2 HA B R D R HOR5 A R, R
HEA#T BRNRUAHER AT, T EHIESR
#h3E,

B Lt B R I, BT R PR E

I, ZREAR A R 2R W, v B B B S W BT L BT R R E

M REMET HEBEMARAZTEMFEHLEER R

s, et — IR R !
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