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5 AR T 4 (Luculia pinceana) 72 QM HE 5738 F-00 58 A AL M & BOZEAL, SEBRGe T A ARFIRF < A A i A R 2
w7, M AEARAE , Soit B AR TR AR AT S b iU [a) 408 95 B A B8 A L), L Ae B P B ) AE M (Y 1 R 3R LA R AE R K B L
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BB ALK A A LA BAER A KSR T RN BRI G 3507 . (4) B [a] 2053 O 45 90 3R 0 35 v T 28U PN BB B9 45 503, IR
W EAE —EMNGEE, (5)WATHERK BT Kk ( Cechenena lineosa) 7= T & WA SUE Ky & , FW & FNE T & 19 46 131 R AH 38 I
ARG SE R I AEATAE YA T A B0 A 5 AR A A DG TC A W SR M S5 30 A 2800 A% A e 2R 1) 4 0 1) 1 2 R A
B R AR TR TR B 45 55, BB S AR R
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Abstract: The heterostylous plants have been hypothesized to promote compatible pollination between floral morphs within
species. To test how the distylous Luculia pinceana promotes compatible pollination and identify the pollinator species, the
number of long-styled morph ( L-morph) and short-styled morph (S-morph) in the natural populations was counted. Floral
traits of the two morphs were measured. The number of intermorph and intramorph pollen grains on the stigmas of the natural
populations was counted. The germination rate and pollen tube length between intramorph and intermorph pollination
treatments were compared. Several artificial pollination treatments were conducted to test whether L. pinceana was self-
incompatible. The visiting insects were observed and the body traits of effective pollinator were measured. The results showed

that; (1) there was no significant difference in the plant number of L-morph and S-morph in natural populations. The tube
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depth, tube diameter, opening diameter, stamen length, and stigma length of L-morph were significantly lower than those of
S-morph, while the leaf length, leaf width, pistil length, anther volume, pollen grain volume and stigma thickness of L-
morph were significantly higher than those of S-morph. (2) The proportion of intermorph pollen grains on the stigmas of the
natural population was significantly lower than that of intramorph pollen grains. (3) The pollen germination rate and pollen
tube length of intermorph pollination were significantly larger than those of intramorph and the mix pollination. (4) The
seed set of the intermorph pollination treatment was significantly higher than that of intramorph pollination treatment, and
intramorph pollination treatment could produce some seeds. (5) The nocturnal and long-tongued hawkmoth ( Cechenena
Lineosa) was an effective pollinator and its tongue was fit to floral tube of L. pinceana. Our research indicated that distylous
L. pinceana promoted compatible pollination by facilitating intermorph pollen germination and pollen tube extending, and

was pollinated by the long-tongued hawkmoth which was mechanical fit with its floral traits.

Key Words: Luculia pinceana ; pollination accuracy; distyly; floral structure; breeding strategies

Darwin 7E{ [FFRAE ) AN [FIAE ALY rh i vk 3 ) S RUAE A (heterostyly ) AP 7E T2 UE R (A $2 05, A 3L 55 R 4E
R 2 BV SRR W2 R )32 S 6T S RG34k Bl i 8 SR AT =R (1)
PRI AR > (2) 3 2 vk B P AR A 14 95 B DL BHL LR A6 R TR 2R T (3 ) dhE ot [ 7R A6 M e ] A B
P> PR O e TR R R AR 8, T 0 5 S8 4 i A R R i . S B A s A 45 o (1) A6 Y
ZAEVEPIG, /0 A (distyly) A= BIAEAE (tristyly ) | 1 B AEFE 43 K AE R (long-styled morph ) 1% #E %Y
('short-styled morph) PIRRAE RIS R HRTEAE 28 M TR 199 ANJE i, I BLAE dE B A iRk
W' 2 H A MEMESEAL (reciprocal herkogamy ) & — R AEAT AR Y e MR AR | PR AEAE R AR 2% B AR 25
6] FAFAE RS H 2 G R, I FLAE HA A6 R 45 F i R 28, ke Sk R R B RSN EE £
B AR RO AR R R /N S R R PR B SSASSE RN, (AR TR B A R4
ST H SEASE R (R R ] 1 S PR T B TR Sk b R R AR A AR A T LA AT B . Baker! ! S
Mirabilis PYRIFFE BB B AERS REAEAT Sk Wi &, ORI 5 B A E A 30 1 B, 7 Y PN A8 90 A BB 1B A S 3 T
FAEAETE PL AR, Wu %7 R Mussaenda macrophylla Y [8) 52453 (9463 5 A2 K Ho Y N B2 05 A0 1 A6 4%
BB, ARG SCAE AR AE RN REA | B[R] 205 0 A6 A 14 A R o 3 B A 8 P A6 A0 1 R 7 i A AR
SRR R[] 0 B R R AR

THNIERAE AR 58 A A B RS W T, R A S A R 2 1A S A LA VS FC Y ((mechanical
fit, RIFEYIAES S W) 0018 0 a8 B TR B 8454 E A UCTE, aAE Y i) AL 8 K s v ) o Bl Primula
secundifora F1 Primula poissonii 7= ARAE , AT K ) 2116 BE 1% ( Bombus friseanus ) )1 55 ik 35 46 45 F4) 3 386 V7
W H IR AAL TS HE AR DAL N, MR 2ty b AEAy | T HEAE U5 1) Ay 48 I W 3 18 A6 A9 25 A S | DA T 512 30
FER RS HHRITE B 76 2011 482012 4F A VT8 2 5 e AR AL/ N 2115 AR i (SN IR SRR AR
FRIEAVCAD) , S350k AR 0 LU IS 1T 2013 4F X MRh s b EZ TR SRR R K B. friseanus,
P T RS ERIEAER I ) PEERHE T H S T & (Luculia pinceana ) JE WAL —RIAEHAEY) , €4,
AL, A WARI RS, A% R R B T & WA UK 3 2 /INEE ¥ (Apis florae Fabricius) , 3
WELDTAE RIS [R] 2 N 8 s3] 18 s, M 1 W HISTE AL R s OF HARYEAE ) A6 SR AR TE LA E Fic A
K ALK EEAAE (pollination syndrome , RIS W 5 | R 2 HUAL Ry 2 A0 S AL RRAE AL, B4 RAEeE . A el & 2
I ELAG TRAR Y AU, 62 T 2 A X AR A I MR A IR R AZ KR 25 G AR ) L AL florae T BENRE MIE T A #EAT
R AERy  ERNREOE 5728 . —ANEAEAEY)IE T B2 A RE AL 528 , I ELZ2 WA S WA T Ui A 4y, s 23k
— WS . ARSCEEARTELL TR (1) A AR RE P T A A BUAE AR 1 B0 LA S AE TR IR 2 15 77
EREMEZER . (2) ARRE TR AR L EAg B[R] 4E Ky | B N 26Ky B9 B0 e L ) 5 A i 3 1 22 57
(3) BN FIRI A B AL B, LA — FHAE I AR A E K R B A B E 2T (4) N LERERH
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B T AR INGER, (5) BEATUTAEMES Bl e BT A A 2005 B R 28 80 | 0 5 A4 B B ) PR TR R A, -
T LA E R ST A RAETREHE AL

1 #MRERHE

1.1 #kt

T (Luculia pinceana) > J&P5 H#FL ( Rubiaceae ) H T & & , JE—Fh ZFE L H R ARSEAR, HT HFE
BEOAT TN AR R &8, Hoh = m 8 W PU R VS E AR R S A ol )z AR TR 600—3000 m AR Ll | il
A B M DL E N AEIRK , — e 6—12 A AERINE S, @BRtR0 R AP AR AT, 467 K
A HRBILSE R R AETT ORI B O R B — s B9 25 L, 2 — B BN (AN i 557 1 S
BT . ARWFFEAAT R = B A SO BRI R B T 22 1048 9 F AR DRI IX (104°49" 62" E,23°94" 8"
N) BRI T 7 10 X T AR 2 WU, 2255 R Wi SR, 21 A0 AR Y AT B TCI
1.2 ik
1.2.1 R ARERAK SR A RS R 5 AR R AR

M A A AR E R E T A AR R R A A S AR B DA A R IR XL TR 2
LY 5 A BB BRREERRL 2 km)  JFGH A B A A A bR

R AL T AR A A R AR AT RRE |, BE AL IR A B 5 0 A RURE R 5 30 MR, R RRBEMLE RS 1 248, H
Webn R R R 3 0.01 mm) MR K5%, 5 K 5%, K 5%, ERK 55, A%, §ERE, T 0 ER;
SR N AE N 1) F T LA -0 AR TR PN A0 AR B AR IR - MESE G B B2 K S SR MK SR,
R TR AR RAER RN B AR R BEMLE £ 30 BRAEAR , iR AR SR B i B 1 A Bl i 48 25 9 1]
TETEREA T5% RS 2 mL B0, B AER AR FE A BE AL — 0 & T 3 v b, 20 5 90 B s
8BRS R BEALIERE 3 BBy, FHEHR 23 M 4R ( Digimizer Version 4.6.0) Il #E K3 B (Length, 5 L)
TFERE (Width, 5 W) IR AR K E A (L1+12+13) /3, AEM A T N (W1+W2+W3) /3, R T HEK .
J R B () SRR A B R EREL, AL B | A B A AR AR 5 30 A, B IME AR B — AN e, IR A TR AT
T5%WAG I B0 T, TESCI % N, TR T4 SR AL AR AL I AR 25 R B3 43 T | 53 e AR AN [A] ) 008 v, % i
0. MET R MEAELIIFERZE 2 mL, SR GG WA 5 WL WA T30 7= BB T
GEit e A . B REART I IR TG AT BIC T al a2, a3 fEEITPAER B S8R = (al+a2+
a3)/3 x WBEAigk, e il N MEAEa TP R IRER TR STk s, B IRER L (P/0) = BB ek 2L
/PRI . S AT R R SRR B RLIE PRI AT RUAE AR A 30 Bk, BEAEAR D REALERE 1 A e
HATARIE LR TGS 1 d, B0 1 d WAL AR, B2 A0 087 ic e
1.2.2  WASK AR A e TG A Sk i P

T A AT B AR I AR SR IS M PRI ALY 2 B BE ML B 30 AR KR, T RRREALEE RS 1 S H
T AR TRRIE , I H IR TR AL 2= i AE A 54 3k  H MTT L €295 (3 -(4, 5-dimethylthiazol-2-yl)- 2, 5-
diphenyl tetrazolium bromide ) #E47 & AE4 1193% 1 (4 16 J1 B9 AE RS B G TR 45 €2 2 AR SR AR
FESL TGP A T M, Sk J 27 AR R, R P A i 2 R W TG PR i )

1.2.3  HAARMERRERAT S L AR 7%

PEPEIG B R, BEMLE B AR JE AR TR T 4% 30 Mk, B IMERR B — A8, AR R A L F 2
ATA FAA I (formalin-acetic acid-70% alcohol , /RFREL & 5:5:90) A9 1.5 mL B0 7 M 5282, 8
mol/L (1Y) NaOH I AKAK 4 b, SR J5 B+ 78 /0 0 At S S 5] 0 8B W, ¥ T 1 388 (8000 r/min ) B5LIL T B0 5
min, 5 PR, ER T 0.5 mL, HIES WA WIBCES O 48 b 9 WP REAS IR WO T80 b B8 Ol BRUE T
(Nikon E100) St i1 (=] R4 N 1) AE K3 £
1.2.4  A[FELEREH 09T & LA S AERY S A K

R T T N A, TR R FNR A A (E AR PP R MR A Sk b [RIB 7% B AR RUAE RS i A A b R
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B, A SRR ) 2 75 2 S M AR R I ] LA S AE R A8 RO A FRATTBEDLIE R AR B AR 2 30 Bk, T B R
BLFRIC 3 B (SRR RO JE e e LLIX 43 ), AT AR A B, A AT Sk o . e Y R,
NI B8 32 AR R 2220 30 m LASM I AAR bR PR i 2L 04625 |, 43 DR AR RUE RV E R AE R IR . T
INBEHAITEN B E AT 3 MR AL EE . (1) BUNER, (2) BUEZA, (3) IR Gk (KA RLER
RA) BRSBTS ARG EELE . 6 h JGWUERL  BEETEEA FAA FER M E.OE T, 18
S A S E TR RK IR 3 K RS TEIRAE 8 mol/L 1Y NaOH i AL 4 h, 15 T 281K h
PRUE 3 min, FRPEARIE VSR (0.1% Brati ) hijeta 3 h, HZOC MBSk Gtttk B AEk 1Y B4k
i AR R R s X T AR DR RE, SE TS U B AR IR SRS T R S B B ( Digimizer
Version 4.6.0) MR AE RS AU B 2

1.2.5 N LAEGIER S

NRTRE T B E T RGO RN R KA AR A B R 3 S E A BEA (FER 3244 #3547 3
FIANF Ry (AERr b ) b3, BEDLE PR AR R AR RS 30 AR IR, B bR L 3 B R AT — B4k
BHEATRRC, 20 AT LAR 3 AL BR: (1) HARRTIR; (2) 2o, 4% SR BIRE Sk iU #5253 bk (R B AL M), A 56 7Y
WA &SR 5 (3) il , 4% 52 57 ok S BUAE MY, K 9 Y [B) AE A 2 75 S P 43200 Ak e 96 7 5 1 1) K <Lk
170 RS LA B AMISCRE SR AT 1T 28 N TR 3 S OB T Gt S Ol o THIR A 2, 45 50 3 = UM 11y
TR BT B % 1009%

1.2.6 kR R HAL KT R

HPANREMLIERE 5 DR HE, B B R REPLIEEE R ZY 100 22O A B B3 T A SR T hn 10 ( P AR 7Y
EIREY 50 Z) o TERE A R SGHEAT VIR UL WL R AL | 7 SSCBIE | 1030, B2 /N S — A~ s ] B
PUK =3 VST S Wi R A N RN U B ) 2 2 T T =L G DD R P 5 I D R A TR U P Y G 25
Vi A8 B HOR B A A B A6 5 v MBI 5, I Al il 2 4B 245 R0 Sk DU g T 3L W3 5 . DT AE LS B IRFE) Ry 2019
6 417557 H 15,2020 4F 7 A 12 818 H 125, DilaIiR% F U5 kB B2 db/h.,

2020 4F 7 A BB 18] I KA, AR R AT (450W, E40 B2 01, 1 1923 11 B0 ) 7652 50 i 4575
HT AW AR R 30 H e I HIE R B bsAS, FHIEbR R RO i HAAR G 5 Sk 98 s Sk 58
PR W v MRS RS S,

1.3 Hssb iy o pr

AN TR BRI S BUAT G AN [ 18 R B0 A | AR AR B5a T A 2 B8 | TR B RH IO 1Y o3 A eR BGHEAT 20 . SR B 0
( G-test of goodness-of-fit) Kz H ZR B HF P AR BNE T A AR R W E 111, 8T R EK JEHEAE
TAERACTRRAE , A [R]B2A A AR & B B R Rl A6 B A U [ R R AR B 22 5 R ) LR
PEALHY ( generalized linear model, GLM ) H 1E #5434 ( normal distribution ) 8 25 S PR %Y (identity-link function )
BEFT 43T AEFRRAAE AR B BE |, D [RDIRE3 03 SR Ry DR A R AR B O [R] B AE A SR U AN [a) B A AN )
BT AL B U VE R B AS &, SR FHIARA 5345 (poisson distribution ) X £ S HK p& %X (loglinear-link function) HL#2
KRR PTET A Y AR A D 1 AR B VR R, P AR R BRI BR BV R R AR B PR AEAE BN S 3
o AT A HARIRAS T AE S b % B R (R AE A R AL P G S 15 A7 AE 1035 1 22 5, FVAR 43 A1 - X 50O B R
BOIEAT oA, Horh e B AR R A 5 SRl AR R R B E R F 28 5, SR ZJC Logistic JCIK BRELIMT LR
() 553 A FAT: Sk b AEA) A T 0 SRS [R) By A BRI 25 9238 AT Sk B R ROAE R BV Sl DR o, A Sk 78 0 8
TERYEAE R — R SE g B AR 5 R RI AR R R IR AN R B BEAS A Sy 19 28 3 5 M b 1 5k DR AR o, b1 8K
YA S AR AN R AL BN R R B R G ARWFST S A FH IBM SPSS Statistics 20 #E47
43, Origin 2018 &,
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2.1 AEEREMIERT AR
e BARERE T BT H AR SR TAER & AN, ARk B o 7 B B 8 i A6 2 5 A AR Sk B T
R Z W AL B S TR (B D), SAARERPETHRK SRR OBEEEA RS :1(£ 1),

E1 HETEMMRENETE
Fig.1 Single flower of two morphs of Luculia pinceana

L-morph : KA1 8 ; S-morph : AL B s 5 RU_E 3202 S AE BB A it ) 121, A RO 02 AT 2 B0 14 ik ) ]

1 UBRAEAEHETEK GHEEEREE (DA RERLRE)
Table 1 The comparison of the plant number between L-morph and S-morph of Luculia pinceana in different populations ( G-test of goodness-of-

fit)

JE it T/ m ZE S RKAER FIFESY Cotest P
Populations Altitudes/m Longitudes Latitudes L-morph S-morph
1 1762.73+4.23 104° 49'62" 23°94'76" 65 56 0.53 0.47
2 1362.21+3.80 104°90'43" 23°19'69" 47 49 0.01 0.92
3 1567.63+4.33 104°89'59” 23°94'50" 52 36 2.57 0.11
4 1249.31+3.47 104°84'65" 23°94'77" 52 48 0.09 0.76
5 1423.82+2.89 104°79'72" 23°94'52" 51 46 0.17 0.69

P> 0.05 FR K AR MRECR BRI RS 151, P<0.05 Fn i< AT RUE MRBCR (25 1:1

7R AL (GLM) XA [RIAERUAEERAFAE ST LU A 4 SR 3 B . KA B B TR L f LA O 11 AR I
SR ACRPRAARTR Ak K B /N T AR (P<0.01)  TEAERN A A A58 MESE K (FERER) kR
WERFEHER(P<0.01) (£ 2), KABMEHRNE K R B K 85 Rk R,
TEZIARTR K3k 98 ALR B REREL AEKs/ IRBR LA W E M2 5 (P > 0.05) . PRI AE K/ IRBR LL (P/
0) 41T 244.70 ~2588.00 Z [ , 4z Cruden™ (7 EH T 7 @ etk 558 (Facultative xenogamy ) 288, KA
P4 R TR A TR ) I A T 24 5 (Wald X2 = 0.80,df = 1, P=0.37) , K A% 750 fi4 e s < A1 460 A 251 114
SRKA B ELER(Wald X =2.70,df=1,P=0.10) , Fe I 38 2 HEIE S 07 (9 AL BRERE (22 2) .

ALY KA R AEA 16 1 (85.95£2.16) % FIATAE AL 1 14 ( 88.34£2.16) % W AT i EME2E 5 (Wald X =
0.61,df=1,P=0.43) , JFAEMRKATERL S bt AR R B4R Sk B a6, bk — X0 JF , A nT 2 dk
2.2 HSRPPEERIRRAE Sk AR TV

X H AR FIHEARRAT Sk b AR (R 2 BRIt Al A3, A Sk AR [R) 4Ry A 250 i ( 1198.38+329.10) 1 AL T
(Wald X*=38.13 ,df=1,P<0.001) I NAEAS OB (3663.37+188.23) | AUA] AL I o5 1) FL ] (24.65+1.59) % '
ELT (Wald X* =340.97 ,df=1,P<0.001) B AEH FIF o7 (4 LA (75.35+1.59) %, b RAE R A: Sk |- 78 fa] 46
BB (1001.77+£206.47) 3K T ( Wald X2 =23.10,df = 1, P<0.001) %I N 168 (1 5 it (3895.07+425.65)
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A AR SL b R [RIAE A 8 (1395.00+290.82) B3 IK T (Wald X* = 13.26,df=1,P<0.001) %4 N FE 3 (1) 51 =
(3431.67+456.13) , KAFERIFE S A BIAEHR BT & (0 L5 ( 20.46£1.94) % 8 KT ( Wald X* =258.45 ,df=1,P<
0.001) BIPIAEH T 15 A9 EL 51 ( 79.54£1.94) %, JE FETAT: Sk 1 70 [B) 4643 ) L £51] ( 28.90+2.29) % (i Ik T ( Wald
X*=130.57,df=1,P<0.001) B AER BT (5 B L3 (71.10+2.29) %,

F2 KHER GHRETEEMHMECFHHELARMER) LB () L MER)
Table 2 Comparisons of floral traits ( mean+SE) between L-morph and S-morph within individuals of Luculia pinceana using a generalized

linear model ( ( generalized linear model, GLM)

S <0 YRRl

e ehrcer o " waw ’
AP Single flowering/d 4.75+0.22a 4.97+0.23a 0.48 1 0.49
" H K Leaf length/mm 149.64+2.99a 138.78+3.40" 5.76 1 0.016
A% Leaf width/mm 42.95+1.15a* 38.20+1.00" 9.79 1 <0.01
B K Sepal length/mm 14.30+0.52a 15.59£0.46a 3.40 1 0.07
# H & Sepal width/mm 3.64+0.13a 3.65+0.15a 0.00 1 1.00
1K Flower length/mm 45.41+0.89a 47.04£0.83a 1.77 1 0.18
AE5E Flower width/mm 47.19£0.95a 46.93£0.78a 0.04 1 0.84
AEIEK: Petal length/mm 20.59+0.38a 21.000.29a 0.72 1 0.40
I TE Petal width/mm 17.15+0.38a 17.08+0.27a 0.03 1 0.87
¥R Tube depth/mm 56.68+0.59" 62.07+1.03a* 20.52 1 <0.01
f81 B 4% Tube diameter/mm 3.01£0.08" 3.37+0.06a * 12.17 1 <0.01
FF 1 H 4% Opening diameter/mm 4.88+0.10" 5.40+0.10a " 13.11 1 <0.01
HEEE K Pistil length/mm 67.57+0.76a* 55.01+0.65" 158.89 1 <0.01
IfE#E K Stamen length/mm 53.51+0.64" 66.37+1.11a* 101.18 1 <0.01
2GR Anther volume/mm® 11.24+0.69a * 8.471+0.69" 8.07 1 0.05
AEHPRIAARBL Pollen grain volume/ um® 69984.53+3318.54" 105329.66+3318.54a * 56.72 1 <0.01
FE3k K Stigma length/mm 5.99+0.19" 13.21£0.58a * 141.41 1 <0.01
FE3K %8 Stigma width/mm 1.70+0.05a 1.60+0.04a 1.92 1 0.17
3k J& Stigma thick/mm 1.09+0.03a 0.98+0.03" 8.46 1 <0.01
FER %L Pollen number 485452.38+22588.38a 461177.00+21822.95a 0.60 1 0.44
JREREL Ovule number 1096.43+50.02a 1153.27+49.56a 0.65 1 0.42
TEHS/ IRER . Pollen/ovule ratio 476.68+32.63a 418.29+31.53a 1.66 1 0.20

# FOR/ AL BRI ARYHEAR 035 KT/ AR BB AR s AERBRFIEAE AR 3050 b AR NG T RER WA R B 2 [0 4 B35 122 5+

2.3 AR[FEFERIAER & LA KACRE A K 17 HER

AN [P A3 Ab BRAE Y 0 K R A MAE S A K Mo e PR, S A R AE M FE Sk A &% R (76.35+2.10) % 5. 35
ETFIRAIER (68.72+2.52) % FIKAE BIAE M (63.97+2.20) % [ % %, Pl A 46 8y Fl-K R 8046 05 1 1 %% %
B W EH 25 (Wald X2 =1.62,df=1,P=0.20) (& 2) . KAERUGBEA R 1 & % (65.42+1.78) % W31
TR R R BEA ALK W & 3 (75.15£1.93) % , HAERY LR FIZE R 32 (X0 T 5 A9 AR W K R I 52 A 38 L.
YER (2 3) o AREERARXHE T 7 108y 1 £ 3R 0 52 0 76 R[] (1 4683 32 PR R AS ], Ak R REAR | B2 1 A
AR I B & 23 10 25 IR T 2 A AR B A VR B BUAE R B i 28 (Wald XP = 21.71,df=2,P<0.001) , #Z25itE AL{E
W SRR S RIAE R I R R W E 2= (Wald X2 =2.43 ,df=1,P=0.12) ; Sk R BEAS 2K 4T 1046 85 Fl 42
SERERAE R A R B3R T (Wald X> =8.78 ,df=2,P=0.01) IR & 1M 0 & %8 T 2 KA B RN 42
FERY B & R B (Wald X =0.09,df=1,P=0.77) (E 2) ,

SAERS K E A3 M R B, KA B AE B3 (120.15+3.25) wm B A B AE B (117.13+3.25) um IR A 168
(119.69+3.25) wm TEAESk FEERAE K ERA BEE2E S . KEBSY AR S KE (130.34£2.36) pm
T TR AR R AR K (107.64+2.36) wm ( Wald X* = 46.13,df=1,P<0.001) (£ 3,K 2), HiE
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W BEAFIAEAS 32 XA T & e & K B s i A 28 AR (2 3,81 2) . KAFRUYREAS  F2 00 kE RUAE A
PR SR A S KA BB (Wald X* =7.05,df=1,P=0.01) , H#R B3 & T (Wald X* =25.26,
df=1,P<0.001) K F:RIAE M IO AE R A B, AR R AR KRR MAERERKERER T
(Wald X*=36.93,df=2,P<0.001) 525 H: R AL M FR A B ALY B K

SK LB EARFER Z 1A L B 428y A AL R B & % (76.76£2.07 ) % % 4 K T (Wald X* = 18.00, df =
2,P<0.001) T N HZH (63.63£2.19) % IR A H2 85 (68.72+2.50) % WAL K & 28, T4 i) 2 03 0 A6 M8 450 K
(132.25+2.92) pum BEPER T (Wald X2 =44.41 ,df=2,P<0.001) %I N B2 K5 (104.94+2.92) wm FIIR S 28
(119.68+2.91) wm BAEM BRI (K 2)

e R AR [ JRe

100 - 150 a
A A T A
o 30r a B 120 B
= T T g T
8 T T = C
5 = 60 ) ED 90 +
xE o
=5 % 2
40t 2 60 +
5 s
20 30
0 0
Kk SEAET Kt SRR

1EH} 3% 4 Pollen recipient morph

2 AEAEETENENEAEMEHRERKENILR, KEREH JGERERBRESRENS A AEHEE, KERMEHEET
EHMEAEMZHE
Fig.2 Comparisons of pollen germination and pollen tube length of pollen donors from L-morph, S-morph and Mix, with the L-morph

and S-morph in Luculia pinceana as pollen recipients in vivo

A T BRI B B A AT 1035 22 57

F3 EHAAIE(KHA ARG IINER) , EMEE (KA REHA S S A REZEERNETEELERNELE EBE
KERIBM () SR MR )
Table 3 Effect of pollination treatments ( L-morph, S-morph and Mix) and pollen recipient morph ( L-morph vs S-morph), and their interaction

on pollen germination rates and pollen tube length in Luculia pinceana ( GLM)

7 B Source of variation Wald X2 df P
Wi &% Germination rates

BERALEE Pollination treatments 16.93 2 <0.001
LB 3244 Pollen recipient morph 13.72 1 <0.001
ZHAEH Interaction 8.47 2 0.03
R EKE Pollen tube length

FZH AL Pollination treatments 0.50 2 0.78
TEX 324K Pollen recipient morph 46.13 1 <0.001
38 AR Interaction 0.25 2 0.88

24

N TR g

LT A R[] S AT B 45 2K (83.13+4.75) % i 3 T (Wald X* = 31,52, df = 1, P<0.001) Y P 5755 (28.41+
4.63) %25 S, 5 [ ARXS IR Y 45 SR8 1 1 25 57 (69.26+5.98) % (Wald X* =2.97,df=1,P=0.09) .

FERURBEAS U] 5 28 Fl A SR B 25 500 AT W E P25 57 (Wald X2 = 1.46,df=1,P=0.23) , ¥R E & T
(Wald X*=8.77,df=2,P=0.01) RN A L5 SR, SEAERONREAR | R[] 5558 Fil [ 2R X B ) 45 SR A W%
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PEZE S (WaldX*=1.18,df=1,P=0.28) , B EMEE T
(Wald X*=32.11,df=2,P<0.001) %I P 55 58 i 25 S 4
KOBEHBEMAKRRE FTELREARE EELR
(Wald X*=0.45,df=1,P=0.51) (K 3) .
2.5 LM R AL ITS

VilnlE T & MR B FE A =2, KK &T KKk
( Cechenena lineosa , 838 H Kk Fl 475 Kk )& ) |, A&
( Bombus sp. , [ H # WP REME R ) | 516 (Apis , % 155}
IR ) (K 4), RESE I M IR BUAE X 25 5 K IRE /N
= H VAT AR AR, 48 Rk ifent, RE
P 1R R A e 8 O B 6 5 ) SR i AL 2, U
FEIS RIS b AE Ky . AEME T AL T 2 A0 el i
B, TR B R 22 ) H U [l e A TR A T A
AU AEBIAE 30 5 6 B B AR 2, — X R
TEALTE AR A, FH D 2R B Mg Ry . 255 Kk
BT TR 2R K (0,04 +0.06) /4E/h, AE ¥ g (0.47 +
0.06) YK/ A6/h, #1441 (0.29+0.09) Y/ 46/ h, 5575 Kk

ks AR O HWARL ] HRR

100 1

ZE50 3K Seed set/ %

——

A

A T
I

RAER

Pk s il

FEX} 3% 4K Pollen recipient morph

3 TRBEHLEET EEIEMLE

Fig.3 Comparison of seed sets of Luculia pinceana with different

pollination treatments

AR TR AR B R A B 25 2

Y U ARERAE DL 3 4 Horh ) K S 32 KPR RE T & A9 8 (Wald X* = 87.86,df=1,P<0.001) , th & & K F &
KRB AE TR (Wald X2 =6.86,df=1,P=0.01) (FEEEIEIE L 2) .

”\.

B4 ETEHAEER

Fig.4 Visiting insects of Luculia pinceana

R4 FERMEEBEERNE P ELARMEDR)

Table 4 Morphometric data of Cechenena lineosa ( mean+SE )

Traits ELES Teaits 75 T
Cechenena lineosa (n=30) Cechenena lineosa (n=30)

44 Body length/mm 49.12+4.65 Jg B 5 Thorax width/mm 8.41+0.77

1% Tongue length/mm 66.19+3.14 JgERJEE Thorax thickness/mm 9.54+0.64

filff1 < Antenna length/mm 17.68+1.20 R Belly length/mm 30.28+3.50

3k %& Head width/mm 6.55+0.45 WJE Wingspan/mm 73.13x11.74

a5 Thorax length/mm 11.93+0.69

3 Fit5itie

3.1 BRI 25T

THRIAEAEAE M AL SR SRR B 2 S0 B NSE A IR ( Fagopyrum) 25¥ & ( Lithospermum ) B 1E
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RN JERET 2 [ 7 ¥t 7 H- 5 ( Hedyotis pulcherrima ) KA B FVE AR AL L K BE A6
KANFIVENS & B AF B 2380 L ARBFSSZERIAE M B0 1360 K S R A 1 A8 Ry B0 VAT B 3 M 2 5
KAPRIE 5 1VF 2 ZRUEAERY R REAS TR {05 Hedyotis acutangula Champ [HGEARML ™, —BAN,
T HUREAT A R R B AR R R B T AR A R AT S A R IR SRR S5 BFSER
B, R AR AL AT Sk SR AR AT BY | 3 A 28 ) AN Bk 7T BE 2 H 7 AT AL A A Sk BRCTE AE R 2 v, A6 A
A, A HE A A AL SR U 3 A8 Ay, PR T A L o 1 DR Sk 2 TR RO 412 5 AE 93 2 S T A, DT SRR AR A9 3 174
AXFRYE, ET FRH R RS R A EAR JFH ER SRR AR R R B 25 )
RUE AR 10 R IR — A FE SR M > b FRATR B A SRR T T &K JahE AR AR (14 250 A i 5
11, XA BUAE AT AR W g — bt o B4R, 6 3t S Al P 5 905 A0 EE 44 0 D ) YR 2%, A R T M R s I A
FE™

32 AAAFRERE RS AR R 175

Armbruster %5 38 H A ASRE B 588 (inaccuracy index ) RIE TAEM R P A EAE I SE R I T TR TR A0 AE 2%
B XS A R TR AR L Bk &Y 8 A AR BRI b B e e Sk b
(9 Le B B H S T B TRy IR 3, AT 98 % IR T 7 A RS 0 1 52 B L A5 R AE B A SRR IEAE R
HESk AL GRS I H BIERAR TF 30% , Fofth — BUAEHAB Y s A SRR X — S5 SRALT- S AR 1 A
AEAE 22 M I S 57 45 2 1 AR [] A AR A 1 328 B G RA — B

H AR FE R FP I Sk b 7% R BN AR R T B A FEAE R B [k e AEAE B B T4, A PRI A
RGO T BB SRk YR E RN IER T HE W BIEE( Fagopyrum esculentum ) 47 5.
FEEHE CHERR L AEAERY I T ) ARk 5 (HERR [R) R S AEAE R 19 T 400) AR S, R BAE L | 31.75% g AL [a] 1E
¥y, 17% RTINS Sk 1SR RAERS LI N , 680 — RUAE AR vl e 700 o) S 52, S A kG i ik
3.3 EREBANEE RS

TR KR R W 46 R 10 B S A6 A A G A AT R B I R 0 A B R O Chen Y R R
Mussaenda shikokiana 138 HIS AR A K R 225 R 3, Nishihiro %7 & BUIRFERF [ AL B985 & R
B AT AL NI EZAY , B AEAEA L [a] 460 4 A6 R 48 A R 22 5 Klein™ 21 P nuda 9 P9 FIAYR] 4
K 2 23R B AR A5 1 A A R AR R T ok A 25 9T W common buckwheat Y A2 K53 I8 A6 K3 48 FEAE 3K
AR o U B A ) fel 45 S R BRI . AN SR AR WIRIAT R BEAS AR T AR 0 i, T LA AE B BEAC A R
THBERNAR, BAROIRE TR ARG SRR BE 225 . TEARRBIER 2K B 528 1468 i
BN B 0 T A POy, N TR [R5 0 1) 235 S5 3R A I 8 38 v TR N B2 B, 255 N T Ak & o
1 P/O HMEESE T AR — etk S ki, SAE R ) B BRI RN (1 58) RPN (H
A S T RUAEAT R R R SRR T (R P S R S R A A — b A B R
3.4 HYIAETRERAES 1Lk B L HUAR B AR LI )

L) (4630 5 E B e 17 %k e — 28 ALy 3 (3 1 1™ S sk i b i) 22 B £ B 22 (Angraecum
sesquipedale ) FIAEH: 30—40 em , KFEWIK 2 30 em AR I A HALKE Y 85 BE KAl ( Nareissus papyraceus )
SEAERAE 30 TR A4 B R HAR Ry | 2 W B R AR TR A SR S I, AR TR AR A v ) B )
KA F AL, Bif i B sk A2 | i A 28 [R) 97 b g B i 20 19 5 1 R [R) A B, 96 RERESE R 96 ( Dunnia
sinensis ) {38 L AEE SR A7 2500 55 AL By & (2R ANIRZE) AOMACLARVE S, (575 1 by 285 Sk S 4ty A0 2 A 2
(R AER , T LS 5 14 2 0 A 2 A0 (8 B K, 5 24 DA TSI B 40 [ 18 780 i) £ 20 R 3o o — A A0 e A ) 1
(Primula sieboldii) H & I, 78 AU AETEE FAT 5 K 7R BR ) 1 BOAE K3 2 W), (A AR 5 A4 R 3 a2 A Y DL C
SEUTHAE S LSRR RO B RZESRZ B m Y BT R R S AR A K A DT A K S
T RS B R AL My, /)N e T2 SR ISR ARy, AN BE L T B AT A U5k . B AR IRl U5 464 T R
Xf RV AE YIS S E RS R 2 RE R A1 o R R MR 1 AL R BOR B 75 BRI, B I DA A 3 5 50 o 2
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B e ELAR AR AL R AT SR T 7 A3 5 2 LA A A B R i 7 B — P

TIUAEAE R T A AR B RCE A B AR T B RS S AR 2 B D LT £ 52 T M
S, FARIRAS AT Sk 5B A Y [B] A0 R (9 R S 25 (K T B N AE R A B, JRCT el A3 ) 1 B9 ] £E M 19
WA A ANAEAS A A0 e DA T 488 o A TR 52 A9 205 572 , TR BB — RE IO 52, RO 1Y R SRR SR ARSI 59T
A AAERF AR IE I, 2 A A 2 BT A AR A 5 s L MR i P A PS8 R 22 e A 1T I S A Y
OAERRRAL AR R AT F SR AN, A BRI ST GE T A SRR S AE Sk L AE R v B O, DA S LB R Py Y ]
AEA I A AMIAEA I o R T T oA, ARS8 B PRI M U AR R R R (Y AR AR | F 95 B (0 A
Bk RN A0S/ WRER S 18 1A R A B by A B, e BHEC T A2 A ) T R ) 20 A4 i 6 MLAE A A B e i e
BT BY A A A S 5 I 1 U FUBCR TS R AR e R R U AEA T O , B 2R T R R A R ek 2
PBIFSE Ry ZRYAE AR ) T 3 Ao £ 2 R (E] AR 1 R R R A AR TR 2 57 28 AT AE AR IR 5 A A o Lk
FREUBRIT BCER Bt 18T B9 B

B BT VAR T X R AR RIBESE B 2 9 4 SO BRI E EL F0 - e S 2R SR NI R 2 A a2 B A
I [ %o B A S ) PR B
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