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HERDEMEFRTEHRRROFIE

1, 2% 1,2 v 1,2 1,2 1,2 = 1, 2%k
oF XEI - OFTTLE T kEHET K AT EHTT
(1. BRI REE, A AT % by B AU IR R4 SR B S0 %, R 4013315
2. PRI R, BN HIRCR R T H S8, HEK 401331)

i E [B#H] ik Cameliaoleifera 2, EE ARG HMEHEY Z —, | Z 0 3R m Jr HiX
IMAAEIARKR AN, 40 B AN S 800 AL B8 52 B 20 A P B I 2 — o JEFRARTE X% b L 1
BRI AT BAT A —E RFER , ABIF SR IC IR AL R 45 H 22 S AL Ry B U AEA T A s, AR A A%
B E RS R [FE ] T 2022 4F 10-11 7 7EVL PGS T 2 8E 4 A2, TS i
L 22 XIS B ViAo B R AT, WER G T 168 BREFFEREA M A6 B H DL B 11 AN ERE
fiE, SEEADCHENHT . kRIS G 22 i T . (&R ] ZEEF MO ], 43 5100 21 K
431 Colletes gigas 750 X . ihZsHh% Andrena camellia 144 7k, EHI%R} Vespidae #)Fh 125 VORI U id A
Syrphinae #JFh 2 359 YRUIAEAT A, LIRS EZVTAER I ; XHMAS 11 AMER S T, ImAS e A
TEME 5-9 M, AEZSRORIERLN (30.0949.37) em’s MERS( FHESHEOIE, T5 EAK (4.03£0.52) mm,
K3k 2-5 28, K (9.59+1.87 ) mm. FBHEEAZ (1.02£0.19) mm, HESFEEA (17.47+3.65) mm, & (14.46+
2.09) mm, HA (99.85+17.53 ) MRMERS; HELIEARTHES (0.87+2.37) mm, REMEEEN (1.33£1.33) mm,
AR BT . e IE TR, AR AT R S, R EAK . BERE AR EEIE
AHIENE (P<0.01) 5 Sk i 22 B W35 IEAHICIE (P<0.05 ) 5 S i FE 55 BUA 535 0 A Gk (P<0.05) o
AN N AR B R B R B S FE TR AR y=8.832 63+0.373 88x ( P<0.01) . 1&H B Ay AL YR %L
SR ERK y=1.338 68+1.075 91x (P<0.01) . f&H B RN UL R B S IS8 %0 y=1.311 08+0.189 3x
(P<0.01) . ¥ EREDTERECGH k2 y=7.329 16+0.825 38x (P<0.05) . &8 E A5 1L R %L
5 m B y=9.667 94-1.217 09x (P<0.05) . [4i® ] mALm R AR E B UM A o maue . HESEH
T RUK | HESEACR 22 AR LR AR A AL SR, AT IR 45 M A AL S5 A0 A A i A8 d R B e 75 4R 40 T )
KA

KBRS BT, BRME ARSI Vit R

The effect of differencesin flower structure on
pollinators of Camellia oleifera

WEI Wei"?" MENG Si-Zhen"? WANG Ya-Mei"’ LONG Jin-Gui"’
YAO Jie"? HUANG Dun-Yuan">""
(1. Key Laboratory of Conservation and Utilization of Pollinator Insect of the Upper Reaches of the Yangtze River, Ministry of
Agriculture and Rural Affairs, Chongqing Normal University, Chongqing 401331, China; 2. Chongqing Key Laboratory of Vector
Control and Utilization, Chongqing Normal University, Chongqing 401331, China)

Abstract [Aim] To investigate the impact of differences in floral structure on the behavior of pollinators of Camellia
oleifera, an important woody, edible, oil plant in China, in order to develop improved varieties of this plant. [Methods] From
October to November 2022, four C. oleifera plantations in Ganzhou, Jiangxi, were selected to study the impact of differences
in floral structure on pollinator behavior. Observations and statistical analyses were conducted on 168 samples of

flower-visiting insects and 11 floral traits. Correlation and linear regression analyses were used to analyze the data. [Results]
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Primary flower-visiting included 750 visits by Colletes gigas, 144 by Andrena camellia, 125 by Vespidae species, and 2 359 by
Syrphinae species. Eleven C. oleifera flowers were measured. These had 5 to 9 petals with a display area of (30.09+9.37) cm?.
The pistil was centrally located among the stamens, with a superior ovary measuring (4.03+0.52) mm, a stigma with 2 to 5
lobes, a stigma length of (9.59+1.87) mm, and a stigma style diameter of (1.02+0.19) mm. The outer diameter of the stamen
cluster was (17.47+3.65) mm, with a height of about (14.46+2.09) mm and approximately (99.85+17.53) stamens. The stigma
was (0.87+£2.37) mm lower than the stamens, with a lateral distance of (1.33+£1.33) mm. Correlation and linear regression
reveal a highly significant, positive correlation between the number of pollinator visits and floral area, stamen cluster diameter
and stamen quantity (P<0.01), a significant positive correlation with stigma height difference (P<0.05), and a significant
negative correlation with lateral distance (P<0.05). The regression equations were as follows: Floral area: y=8.832 63+0.373 88x
(P=0.001<0.01) ; Stamen diameter: y=1.338 68+1.07 5 91x (P=0.001<0.01); Stamen number: y=1.31 108+0.1 893x
(P=0.005<0.01); Height differential between stigma and the stamens: y=7.329 16+0.825 38x (P=0.486<0.05); Lateral distance
between stigma and the stamens: y=9.667 94-1.217 09x (P=0.285<0.05). [Conclusion] Pollinators of C. oleifera prefer

flowers with a larger floral area, larger stamen clusters, more stamens, and relatively concentrated structures. These results
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offer insights for breeding C. oleifera varieties that are more attractive to pollinators.

Key words Camellia oleifera; floral structure; pollination insect attraction; foraging behavior

iZ% Camellia oleifera 3¢ J& 111 45 F} Theaceae

1258 Camellia, J& {500 R AAHBHEY) 2
—, BFESMAAERER T R ILIX, A m e
1K 45 J7 hm®, JZASFHAEFSREATIA 394 JTI L AR
B 88.9 Jymdi, AHIC L™ E 1920 27T (
FMAFE R, 2020) 5 FEdEhne At |
Y4 B MM B T S R IR R B A ]
s E A (EZEML R R, 2016) o A2
AL SEAC B, AEIIBCR &), R R IR
FHT 35 /0 G S0 2493 52 B 2 1 24090 45 77 ol vl
SLR MRS — (B2, 2011; F44,
2017; BAAKH, 2023) o EFXHHZRARZA AN L A EE
AR, WFFE RG] = 330 BF A A% oy L HORIMEE FH TG A
MU B4 , AT DU E 2R B R R, SRt
BRI, SETHR R A A e SR, X LA
BT AT AE AR = . 5 5 B0 AL 4 S5 L
(THEERSE, 2023; TRZHESE, 2023) o (NI,
FIAMG I A2, IS AE TR A R 2%
TR —Sf R AR, B B R g,
SEAR DI AT A BRI A R = —

By A 2 PR A AR ER R AE 5 15 M 34 1
AT R ALK FAE DG A Z RIAEEA ] 2,
IR 2R (Casper etal., 2021 ) . FEFPZEH) MK
SR B T B, b ek B i A
Pt EZ R R, AR R/ HESRRHE
WS MEHE K S (Eckerter et al., 2019;

Basari et al., 2021; Hernanz et al., 2023; 25
4, 2023 ) o AN[FIFEYIAE R EERIE S HREAE 22 S50
Vit B my 8 | 2R DL i et h BA AN R R
FERIEIR , R AR s DIAET IR 24 AR
Ji& 7 T AR (1) AR B W | B T 22 Bl 2 A% B o
(Zhao et al., 2016) . FFa MAES5 M k2% A4
RE S WA A BB R U5 B B, 55 T8
Pedicularis #8438 iz 38 AL T & &5 1) 1 AR 1)
Wes| T 2 RRIETTIR], AR B E R (%
JUHESE, 2021) .

R ENHASAC L by B2 A 24 90 A, Horfr oy
Bl Colletidae Hi#4%#} Andrenidae . i #F} Vespidae |
B FiE Rl Syrphidae % 1R} Apidae Shy = B ISHE
(WA, 2022) . K471 Colletes gigas. i
KM Andrena camellia, ] i Andrena
hunanensis, #i7LHi% Andrena chekiangensis #il
YU Andrena striata 55 IS ELET A E e, R
KOO TA, JFHEAMEM L ; AT 3
— OB 10-12 ], SRS EY S, 2
AR B L (R, 1977 BEHBOTAE,
2015,2017; 3744, 2018 ; Huang et al., 2021 ).
Li 55 (2021 ) BFFEUESS, T AS e SRR 5 Ko i |
THI 5% M0 S5 0 A% Ry B A e ) B D B H 2 B0
TEAHDG , (BIM A AL TR A5 H0 R i anfu] W 5 | 4% 453 B ot
MR — 25

A B 5 38 6 % A6 S A il 2% B M T S B A T
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i, BRI E AL AEWR . ThRK . B
FERE AR SR MRS ELAR I | MESE AR |
HESSHERGRE . Ak 28 | B B AL 11 4K
PRRFESEL, Rl B AMILER | 10 SR [RIAE AR LA,
RN NN <N PSS AL <2 RS N e R RS
VTR UCEL, 3 H AN A1 28 AR AR A R 0 A oy B o
85 A6 D S P R ST

1 MRl5Ax
11 RS SR RN EE

ABFFETF 2022 4F 10-11 AAEILIG A EM
AT, FEREPLIERC T 4 NMZS AR, 3t 168
PREBAE I P A ARV E AT 42, W 2y 20
AT TR SR, BB WL 1,

x1 HMER

Table1l Information of sample plots

FFs b
No. Sample plots

Jes ()
Northern latitude (°) East longitude (°) Altitude (m) Number of sample trees

Ree (°) A (m) %A

L JEpYR SN T A SR (JXSC)
Qinjiang Town, Shicheng County, Ganzhou
City, Jiangxi Province (JXSC)

2 A BMNTEBREX LA (JXGX)
Wuyun Town, Ganxian District, Ganzhou
City, Jiangxi Province (JXGX)

3 JLPEABMTT TSRS (JXYD)
Yinkeng Town, Yudu County, Ganzhou
City, Jiangxi Province (JXYD)

4 TIVEEENT S B A (JXXW)
Liuche Town, Xunwu County, Ganzhou
City, Jiangxi Province (JXXW)

26.370 73

26.476 39

26.160 76

24.751 01

116.373 99 226.0 48

114.805 27 157.3 39

115.659 63 246.1 41

115.586 29 462.4 40

12 EBEANE

TEM SRR, T L4 9:00-
12:00, T4 13:00-16:00 435! S0 B3 Mk A AR 1) )
Vifeky B ACR , BERA B LR S ES IR,
EFUUL 5 min, f‘%fr 10 min,

13 FeERBMERKNE

FEIMZASERAEI], ARE Ch s (500 )
(FEHTRR, 2008 ) fifiid, fFTHL TEbs R (FE
B 0.01 mm ) Xf 4 M 168 BRI AE
(BERRFEM BEALERE 5 <46 ) 19 11 FRAUEAT
HPAMI &, AR ST . O R
( Petals number, PN ) ; @7EM R ( Corolla area,
CA) : “+7 M AR, LT3
EARER ERTEAAIm R, HEAXN: CA=n
(FEH I EAE )24 BT K ( Ovary length,
OL) : fH B 51 s, WEF P
Z iR AR T KA, @B (Style

diameter, SDI) : W& fEAE h 0 A B HARICRAL
FEFEYE AR OFEHKSE (Style length, SL) -
fifeF o B AR 515, M e B 2 T T
AT B AR K @O L IF24%L (The
number of spilt of stigma, NS) : WAL K
FEETF RIS, B SR ILRE OfES
AR K (Stamens diameter, STD ) : LI&4AbMiE
eSS B BRI SR B AR s M R4

( Stamens number, STN ) . i & T o 2 ke
SEEEHL, THEumA e 2R IS S

QRS REEE (Stamens length, STL) » MEESHER
TR AL 2 TP X8 . Q04 k22 (Height
distance between the stigma and the stamens, HD ) :
iﬂﬂ%—%wﬂ‘iﬁ;&ﬂlfﬁ 5 T0U i 4 245 4715 A AR X /=7 B B
o SUPREEEEAR X 5 B QDR ) 1 25
distance between the stigma and the stamens,
CD ) = Sk Tt 55 P e e s T o £ 24 1) 7K P
VTR A AR RS R IE R AR L 1CALB ),

( Cross
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1 MFEEREEEN
Fig.1 Thefloral structure of Camellia oleifera

A, FAESERIEAS G B fiIE .
A. Single flower morphology photos; B. Anatomical diagram.
©: g, @: £ @: FHKE; @: AR, ©: #EKE; ©: #0848 @©: EEHERK,
®: MESEHCE; @ MEREE; . HhmER; @ MnEE.
(D: Petals number; : Corolla area; 3: Ovary length; @: Style diameter; (5Style length; ©: The number of spilt of
stigma; (D: Stamens diameter; ®: Stamens number; (9): Stamens length; 10: Height distance between the stigma and the

stamens; (1): Cross distance between the stigma and the stamens.

1.4 HIESH

141 EHERSIT A Excel 2010 % i
A6 R VTR BOT G AR SE8E, 1A BiE
UB, RIBS ST AR R B U R S e/ IME
142 HEERBMERME FH Excel 2010
5% 168 FRFERIE 840 Z57E 11 NI (H U, -
TR ACTRR AR G- P E bR 22
1.4.3 1 ERIFEREZREER IS T
fifi 1 SPSS 26.0 THHE &AL R MR 5158
B Ry E 2 8] i AH M ( Pearson 11 AHE
PE) ; fiiH] SPSS 26.0 THE A AEEBLEE Z A&7
TFAEF N (Pearson AN ) , HEBRILZ
PEXC R B FENR 5 {1 SPSS 26.0 #F4 74 4% 71
VA3 A X AR EA T ANOVA 182540 #T
JFiH] Origin 2021 FRAF2: il St 1715 5347 &

2 HRE5HH

21 fEBERRERE

4 I ZR I T IS E A i AL B R R 32
B RO IR | ek S iRk 4
AR, MG RER 3378 H, Hi, Ko
T 750 H O JhAS g 144 H 0 gk 125 2

FLFIEE 2 359 Ho AN[RIREHLII S ok B e K
BAERRZES (F2) .

22 FEHER

MRS 4 AN 25 168 MRAR R LT 840 Z=3h
AP AETP SRR AE A T o, 25 R (£ 3):
HAAEEATEME 5-9 3, TEaefRnmiflh (30.09 +
9.37) em’; WERA T MR OME, ThHLE
P (4.03+£0.52) mm., #3k 2-5 2, £ (9.59 +
1.87) mm, fEAEEAE (1.02 £ 0.19) mm, HEE
HEEAE (17.47+3.65) mm. 7 (14.46+2.09 ) mm,
HA (99.85 + 17.53 ) WML ; 1 miE &

(1.33+1.33) mm, [FAFHSLMETHES (087 +
2.37) mm,

23 #EBEHRSEBERGEEXES

ok B A B U5 4B IR B T A AL BB 45 H4 R AIE
RS EH Pearson MM R R 1E8
B B U5 A8 OB 5 A Sk i B 25 A I A G b
(P<0.05) ; SEMA ., MESEEAK . HEEBE
i DASOR [ B B (A AR B AR G HE (P<0.01) 5
S5 Tk K. e ER . ek
B, MESSHESBEAAOE (P>0.05) (£4) .
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F2 AEEMMBFEHERNBESITR
Table2 Satistical table of the number of pollinatorsin different sample plots

Y 4 o RUMRHUMERME  RORIBRUIER R
S?rénﬂlle jé;ﬂjf {fr;rgnﬂf L3 awfiE 83t The minimum number of The maximum number of
loIt)s igas  camellia Vespidae Syrphidae Total flower-visiting flower-visiting insect in
p 99 insect in single sample single sample
JXSC 131 54 11 211 407 0 18
IXGX 152 45 5 516 718 0 30
IXYD 36 44 2 1320 1402 0 49
IXXW 431 1 107 312 851 11 32
it Total 750 144 125 2359 3378 - -

IXSC: YLPEAE I T A1 L T 5 IXGX e VTP A i T i B X T 5 IXY D e VLU A N T TR AR5 TXXW
TRy ) TS SR R

JXSC: Qinjiang Town, Shicheng County, Ganzhou City, Jiangxi Province; JXGX: Wuyun Town, Ganxian District, Ganzhou
City, Jiangxi Province; JXYD: Yinkeng Town, Yudu County, Ganzhou City, Jiangxi Province; JXXW: Liuche Town, Xunwu
County, Ganzhou City, Jiangxi Province.

R3 HMFERLBBEMNEERGITR

Table3 Satistical table of floral measurementsfor Camellia oleifera flowers

TEFRES fR/ME S PNIE] I i 22
Floral structure Minimum value Maximum value Mean value Standard deviation

AEIE & Petals number 5.00 9.00 6.30 1.00
AL (cm?) Corolla area (cm?) 14.65 60.87 30.09 9.37
FHKE (mm) Ovary length (mm) 2.63 5.64 4.03 0.52
WA E (mm) Style diameter (mm) 0.59 1.72 1.02 0.19
FEAEKE (mm) Style length (mm) 5.01 16.64 9.59 1.87
3k IFZ4%L The number of spilt of stigma 2.00 5.00 3.56 0.59
HEBHEAA K (mm) Stamens diameter (mm) 10.86 27.76 17.47 3.65
M4 Stamens number 58.00 156.00 99.85 17.53
MR (mm ) Stamens length (mm) 9.76 21.08 14.46 2.09
LR (mm) - 6.58 +6.41 +0.87 2.37
Height distance between the stigma and stamens (mm)

R EEE (mm) 0.00 7.73 1.33 1.33

Cross distance between the stigma and stamens (mm)

TEFRME “HEkmEZR —17h, 9 - FonRHskm THESRE, M9+ FR0m S TSR

In the table row “Height distance between the stigma and stamens”, the symbol - indicates the stigma is higher than the

stamen cluster, while the symbol + indicates the stigma is lower than the stamen cluster.

M AET S5 4R 1Y Pearson AH S0 #r4h FRESSHE R BE | Sk RO S = BE 22, DA S
%ﬁm:%%é&g—‘ﬁtﬁmé&a% BRI B v B AR Sk v B 2 0 A PR 22 TR A7 AR AR O
AT AR AEAE A2 | AETRBURIAEA I B | R TR P (K S5) o Zib, AlHEBRMETAR . HESEAE
RS . KBS = B feAE MESSHF AR . S S 25 | B ) R B 2 A AR A
RAACAERKEE | AEAE E AR R Sk 288k . Mk 244K I, ATHE T R
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x4 EHERFERBEMELBEEN Pearson BXMHITHER
Table4 The Pearson correlation calculation between the number of
flower-visiting insects and thefloral structures of Camellia oleifera

PN CA OL SDI SL NS STN STL STD HD CD

0.259™  0.065 0310 0.184" 0218

PN: {EfH; CA: B OL: T hrKJE; SDI: fEMEEAR; SL EAEKEE; NS: #ELITRMG STD: MESHE
s STN: HMESSHUE:; STL: MESSHERE; HD: kw2, CD: BimBE; NFSS: BikijER MA R . 78 SPSS
26.0 1, Pearson AHINEIIHTAE R A S R/RELRM T * FORTE P=0.05 ACPAHRNEWAE, ** FIRAE P=0.01 KF-H15E
PR, &S5

PN: Petals number; CA: Corolla area; OL: Ovary length; SDI: Style diameter; SL: Style length; NS: The number of spilt of
stigma; STD: Stamens diameter; STN: Stamens number; STL: Stamens length; HD: Height distance between the stigma and
stamens; CD: Cross distance between the stigma and stamens; NFSS: Number of flower-visiting insects per sample. In SPSS
26.0, Pearson correlation analysis results are automatically displayed in the table: * indicate significant correlation at P=0.05
level; ** indicate highly significant correlation at P=0.01 level. The same for Table 5.

NFSS  0.021 0273 0.094  0.105  0.091 0.083

R5 UAMBFIEILEMZER Pearson HXHEITEER
Table5 The Pearson correlation calculation among 11 floral structuresin Camellia oleifera

CA OL SDI SL NS STN STL STD HD CD

PN 0.046  0.074 0.088 0.032 0.054 0226 0.052 0.164"  0.027 0.107
CA 0213 0.190°  0.548  0.062 0.138 0.382"  0.148 0.045 0.129
OL 0.054 0.087 0.129 0.099 0.190°  0.108 0.089 0.015
SDI 0.248™  0.252"  0.010 0.128 0207 0.067 0.050
SL 0.069 0.072 03417 0.127 03257 0.094
NS 0.069 0.092 0.141 0.116 0.015
STN 0.001 0.142 0.094 0.054
STL 0.081 0.415" 0.011
STD 0.137 0.089
HD 0.073

24 EMEMERBERGEXHLEDA
i

1k B A D AE VRS AR TR AR | B AR
K MESSEE: | Mk R 2L R B 5 4k
F R A R NE 2 (A-E) FiR:

ek B DT AR RS BT (& 2. A) |
S EAK (B 2: B) | HEdisoE (K 2: C)
HAW W EMENE (P<0.01) 5 SHkmE2E
(Kl 2: D) BABEEMHEHE (P<0.05) 5 5
MR (K 2: B )EA B U ICHE( P<0.05 ).
BHEAZGM 0 « A8 B H U AR A S 6 ET R
y=8.832 63+0.373 88x ( P<0.01) ; f&¥y R Iy
B ST HAK y=1.338 68+1.075 91X
(P<0.01) ; &Ky E B U7 48 0CEC S T 3 45

y=1.311 08+0.189 3x (P<0.01) ; f&H¥y R H Ky
165 K Sk B 2 y=7.329 16+0.825 38x
(P>0.05) ;5 f&Hy E HUAY Ui 46 U B0 B8 1) 5
y=9.667 94 —1.217 09x ( P>0.05) .

3 itig

Ry B R A PR B A B A 22—,
DIAEAT 2 I B8 w5 AT DA 504 AR A 45 S 23 (] 7.
SERIXEE4, 2004 ) . CAMIREA R HIES
THIS R AR L B by B e (T2 A5
2010; PEAEHIAE, 2014; SKXRAE, 2022) , HHIE
AR g2 B R 2 5k B — @ R (]
2FRAE, 20105 HH4E, 2014; Yuan et al., 2022 ),
AW R R B A AL TR ES A R - S8 (fE1a
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A VT 8.832 63 +0.373 88x B Vo 1.338 68 +1.07591x C y=1.31108 +0.189 3x
, (P=0.001<0.01) . (P=10.001<0.01) (P =10.005<0.01)
fu f- . = & ::- . , - . LR
mmgfg 40! .'l.l Er i S u 40 | . L . 5&40- L -
o1y 5SS -1}
o B e 2 T 22
) Heg S I - H e S
2% | mpfoaof DAENT | EiEw
A= 235 PP R.28=
ﬁé > ﬂ_ﬁ/é S -__.:'::-f_\.ﬂ _- . R4 g;
0 ol vt N A
10121416 18202224 2628 60 80 100 120 140

AEEHR (cm?)

Corolla area (cm?)

MR EAAK (mm)

Stamens diameter (mm)
D y=17.32916+0.825 38x E

Stamens number

y=9.66794 - 1.217 09x

. E g (P=10.486 <0.05) » ; 9 (P=0.285<0.05)

§§§ 40+ . ® 2 ‘:r.m; 40

o - g # 5 .5 .

8-E,0l " I g5 o0 P
%g E . 1 $_§ -B 20
= . i 52

= ol= S Tz ol

-6-4-20 2 4 6 0 2 4 6 8
Sk EZE (mm) BEMFER (mm )

Height distance between the Cross distance between the

stigma and the stamen (mm) stigma and the stamens (mm)

B2 fEMERIHIERESHFERE LN LR T 547 E
Fig. 2 Thelinear regression analysis diagram between numbers of
flower-visiting insects and different floral structures of Camellia oleifera
A, BB EBRUERECGEEPOCR ;. B, AR BUMERE SR HREKCR: C. ERREVIERES
HMES B R ; D AR R RUEVCS LR 2E KR B AR MU EB SR R . 7E- D, ksl
PROCHSKRIEET , F55 - BRI THESE, A5+ 3 M R T HERS I
A. The relationship between the numbers of flower-visiting insects and the corolla area; B. The relationship between the
numbers of flower-visiting insects and the stamens diameter; C. The relationship between the numbers of
flower-visiting insects and the stamens number; D. The relationship between the numbers of flower-visiting

insects and height distance between the stigma and the stamens; E: The relationship between the

numbers of flower-visiting insects and the cross distance between the stigma and the stamens.
In the Fig.D , in “Height distance between the stigma and stamens”, the symbol - indicates the stigma is higher than the

stamen cluster, while the symbol + indicates the stigma is lower than the stamen cluster.

R MESSRE AR | MERS R | RSk R 2E A )
PR ) X5 I Le B R A B —E s,
T A] BESZ R 2R A RORE SRR, Hovp, MRSk e 22
I i) B 2 %ot )5 48 B HL 89 157 R 52 W BT 58 A X

K, Lazaro % (2013 ) XL #F Finse Hb
X 2 Beil X F I 21 FOFEAa vt 4546 K
D2 AT A6 R HOWER , 455 /s A6 J 7 TH R R
RN AE B AR S8R AR £ 0 Barrio 1

A SEE BRI (2R, 2023)
HCAEAR SCH AR AR o AR5 A I AS 1 4L
TR ARURI A S A B T AR DN, S22 A5y B 1
B S5

AT ST B LS R AS AL H B K, AR T
ek B U AR 0 o 5T Z A a4
SR, 40 Ishii A1 Harder ( 2006 ) 3338/ ML,
“k3HiE T Del phinium bicolor FI /K k3% Delphinium
glaucum fERIAERE TR , 158 B He rb BB By 16 03

Teixido ( 2015 ) BFFT P FE A b4l HL (i) —Fh I AL
AKAHHL Cistus ladanifer, % IEH B g e KAl
A6 2 Z 0] O 0] 177 [m) B A0 R 38 . X iz 4
Ohashi 1 Yahara (2001 ) $2 H 15, ZEAEXT A58
BRIk 51 1, BRI EA E R T gL &
RIL, AT AR L R R4S S, Rt
ZEUER A L2 MTiN . AR AL R AR A K,
PErm TN B UG IR T REYE , TR TR
B A SRR, AT TR ERE,
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WAL AL AR NZE 57, AR A R R
mliin, e T AR B AR,
MESS SRR TR AL e A AR, W HA
it #6005, XHAE R B — R SR
( Ashman and Schoen, 1994 ), Tang F1 Huang( 2007 )
T & PRI /D TR A 46 Monochoria korsakowii (1)
BRI, R A UIEIR B L XFESE
(2018 ) A 5% & 38 F A€ 191 478 5% 3 43 v FH 4 7
Paeonia suffruticosa fiEds FEG LA R L
FEMEDR /D, R4 PR R a5 i 3 T R R R
Ao FFAEAEYIFEEAL R T, JE . BEEE S5 A6
bR E A s iR a G N E L i
Hekn 8 i e RS IR B R B ey 48, Horp
FEE S H M S Qi 4 W5 . P M 8 ( Schiestl and
Johnson, 2013; 27555, 2023 ), XU 4R AR 45 (2013 )
W5 R, BREMRR 4% 4L Trollius ranunculoides
WO RS, ST ER 2 TR )
K 2% M IX —Fh AR 4246 )L Cytisus scoparius Fi
WTATEZL, 15 8 3 MPARFEIE AR (G, BHosiid
R IRAL Ay RE B X B €8 A6 2% B U [ B3 B =7, TATX
R A RIZ A 1 Rl AR 3% ( Devegili and Farji-
Brener, 2021) . AFFEHMASIHESS M B {0,
SRS A B ALK . R, Jh2s
AN T ity o (B A %) 250 R 5 A 1) R 7 T AR
K, SIMTRAE Ry KT BB I 1 8 T, R 5 |
W H AL B R Z RS T mE R .
AN, SR AEIR I P AL Wy A A h

[N R 2 5 | B R E 2R (Chen et al.,
2009; Edge et al., 2012; Nicholls and de Ibarra et al.,
2017 ) o WFFERBAN R B 5EE Pedicularis
kansuensis FI> 4145 5 56185 P. semitorta (4 /£ K3
P, AL R L B U T v B BREH S 1 T R
S (I MEE, 2021) o YMASHESERE B3 Kn
BE ML NI L, a2y 1g 2 N R BIEK 1Y
%, MR MGk E PR 200, 12k 1168
HUim . (R, B RO S MY B
BLAVE , WPRFIE - 2 2 PRt SR R SR
AEVPRIA (2023 ) KEAH#E Punica granatum
T SR T R E I AL S Y, LG
YrAhZERAE X & AR AR SR A A P o LR R

f, R A B A R IR 3R 2 TR AERT
HATWRELSR , TME SRS 245 A TR
T ZA 2 — o HERSRE RS R 23 g e 1
BRI RECA . BT, A TR R IS i R
BRI, VIRITRRITAY) . D5 &GS
ALY T, (EARA R S HRh 2R e 1%
oy B UM IAH OCI ( BOMTTAE, 2020) o SRTTH
FTEIALL , AR SO A B 23 A6 o P B ME A5 B 3
I, B SR DB =7 THI 3 95 X i
FAK R WS T, T4 1 AER A5 1 25
AR NI, MERS BRI 5 A ] sl 1 52 )
PAE S 0 PR e LRSS R PRI S L 4 d i
Il ik FE R AL TR A 1Y 5 A8 e 74 A M SR X By
B S1 IRIN, TT RS AR A2 by B B i 5 |
BLA AR AT o
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