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Comparative Study on Flower Trait, Pollinator Visitation Rate and Seed
Production of Two Pedicularis Species”

YUAN Yibin, MU Junpeng, PENG Youhong & SUN Shucun™*
(ECORES Lab, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract Pedicularis species display high variation in their flower sizes and shapes on alpine meadows. In order to explore
whether the flower morphologies are associated with their reproductive strategies among the species, and to test whether the
mimicry functioned to avoid birds and/or herbivore visit and attract insect pollinators, flower trait, nectar volume, pollinator
visitation rate, and seed output were investigated for a short-tubed, toothed species (Pedicularis polyodonta) and a long-tube,
beaked species (P. armata) on Zoige Plateau, Sichuan, China. In particular, flowers of the former species have bird head-like
corollas, making the plants look like a flock of birds foraging on ground, and appearing to be a type of mimicry. It was found
that P. polyodonta had fewer and smaller flowers with a larger volume of nectar, and its flowers were more frequently visited
by bees and with more fruit set. P. polyodonta had more and smaller seeds than did P. armata. However, the two Pedicularis
species did not differ in seed output per flower, suggesting that the reproductive successes of P. polyodonta and P. armata
are primarily dependent upon flower quality (as indicated by nectar volume) and quantity (as indicated by flower
number per individual), respectively. In addition, there was no significant difference in locusts’ feeding preference
between P. polyodonta populations with or without the bird head-like corollars, suggesting that the mimicry did not
prevent insect herbivores. Bird visitation rate was higher, but bee visitation rate was lower in P. armata than P. polyodonta
stands, suggesting that the mimicry might be helpful to attracting bees but preventing birds visit. Fig 2, Tab 1, Ref 37
Keywords Pedicularis; flower trait; reproductive success; mimicry; alpine meadow; Zoige Plateau

CLC Q948.122

B AWl HR A LS PR ST RO TR BE , ELR O A

AT R RV TR, e 285 Wi H BB i Ty o,

2011-08-25
DOI: 10.3724/SP.J.1145.2011.00467

PRI HY Py b ) A 14 B TR i Zh 021, TRl R, LSk 15 1 S 4
FERy A nT L i AN R 04 T Be s |15 2, s % by 4

/B TP L o 4R e A 0 T A AR RNk B A

WeHi F: 2010-12-23 #5252 HIB: 2011-03-10

e E R 2 e AR R TR D5 I H % B Supported by the Main
Direction Program of Knowledge Innovation Engineering of Chinese
Academy of Sciences

**#i@iHfE# Corresponding author (E-mail: sunsc@cib.ac.cn)

WA R G HYBIAE QS JERNO | FEFE R
A6 5 R AR ORI B AE TR A VA G5 45 A RN B
Mh A AR, 38 5SS SUE — L R A R SR B Sl G U5 AE A
N, FEARBOR . B ARG BB 1A R
S B B RE T AE /N | AR B A L AEA K A



468 IR IESEZ s R/ 14

Chin J Appl Environ Biol 17 4%

PR 010 {0, SRAEFEAHY) ( Delphinium nelsonii) i)
WAL NS DAL, BN TG R RE NG T AR LR 00, 4E
B A ) 1 T ) A ISt s i B T T AR A, 0 R
FEUITE ML B R 2 W TE 2, &g R B AA R &
T R () AR TR R 1. R A T 1 R SR e AR g
W TR, R R AR A AR AR 8 L A AR AR R K
A AL EASRRUD. Ak, AR H F AU (BIESTTh) A F
AR T P R AR RBR AR TE S S | R LT AR 019, $ v
TR, N, —Fh) 3z 430 A b g DR 2= B A 55
163k 38 2% (Cephalanthera rubra) , H£4= JLFA =, AT
SRBEAE WS IR Z R U1, TR R B B % & s 5
5 XA B ( Campanular rotundifolia) WAL S, 75 Wi B 7
AR H F AR Frh, AR A SR R IR R AT PR, —
A BFEA SR AR B T £, Snb R AR A bR g
TR BN, B SR DR 2, B AL T
(e & at) MBEIR AT BEZE T 1%, (UL, BRTAUT & A i Fh
FR/NFVECE A A1, HEA 0] B8 A AL 5 & AN L s AL K
W | A SR A AU B e A T, B, — R A ] L
AR ER Z, AR EEAL. Sh L R e SR W
TEHLT, PG BT, B TR w18 R 380 2 5L
SR )R I A A ).

e 8 (Pedicularis L) M) 1ES i = R 125040, )
FhorfbamFune. Ry R, 5008 32 22 LU T R
S F I HIEAEAE U, S A R BRI R R FERRIEA
RN TR & TR TR TR e i & 4
TR FNAT SRy S5 07200 330 S PR 2R Bl i 5 25 6 S R ) A )
PEHE LYy % A — L I e TR A TR VT BE A A TR — R R IR Y
FEWE, RIFE A A LA, 40 A6 VG R iy 2446 5
# (P. polyodonta L.) fEFEMIZS T “ 53K AR, M4~
R Z B RAMRBE S MRS (B . XMl
A A 25 2 A0 4 I T BB S R A U AR DR AR B R R X A
IEBCE R, LS MY R A T . AR L
BT 2 A AR A (P armata) WIAERIIEAS . 46
B (FER ANTE 5 & i) | B HU IRDA0 38 A R B 4 4y Tc
A L) (Fh 7750 ) WG &R, [RIBTA I T P A By Sl 2
FEMA B S AU [ | B H A 5 ) A 3R AR £ B He e i o

(A) ZW % E P polyodonta (B) Ml % & P oarmata

E WA Z NS 5eE (A) RIS 558 (B) LM IR R & A
Fig. 1 Pictures showing the similarity in color and difference in shape
between P. polyodonta (A) and P. armata (B)
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Table 1 Differences in flower trait, plant size, reproductive allocation, pollinator visitation rate and seed trait between P. polyodonta
and P. armata

ESEIR LT JEE P. polyodonta R 558 P armata e =

Trait Mean + SE N Mean + SE N
1€7e 4% Corolla diameter (d/cm) 1.4 +0.02 15 2.1+0.02 15 408.77 <0.001
1£ K7\ Flower size (m/mg) 9.434 + 1.007 15 23.43 £1.08 15 88.98 <0.001
HiRR/NMESL Flower number per plant 11.73 £ 0.27 97 70.27 + 5.01 52 901.4175 <0.001
AN Plant size (m/g) 0.2472 + 0.0354 15 3.3118 £ 0.7960 15 18.60 <0.001
ZIH AL Reproductive allocation 0.2804 + 0.0634 15 0.3899 + 0.07473 15 22.653 <0.001
1671 Flower longevity (¢) 8.23+0.18 20 6.97£0.16 20 34781 <0.001
163 7 Nectar volume (V/L) 1.89 +0.187 20 0 20
B BT A% Visitation rate (7/flower! h') 0.0017 + 0.00017 15 0.0005 + 0.00024 15 14.028 <0.001
455 Fruit set ratio 0.6535 + 0.01832 15 0.0555 £ 0.00751 15 138.85 <0.001
BRI FH Seed number 27.8 +1.2806 10 9.9 + 1.0269 10 118.92 <0.001
PR/ Seed size (m/mg) 0.47 £ 0.0380 15 3.17 £ 0.1660 15 35.174 <0.001
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