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The flower sydrome and pollination adaptation of desert rare species

Eremosparton songoricum (litv.) Vass.( Fabaceae)

SHI Xiang" ", LIU Huiliang®, ZHANG Daoyuan®, WANG Jiancheng®, YANG Shanlin' ,DONG Jinxin'

1 Forestry College, College of Agriculture in Shihezi University, Shihezi 832011, China

2 Key Laboratory of Biogeography and Bioresource in Arid Land, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgqi
830011, China

Abstract: The only way to get the objective and comprehensive cognition of floral syndrome is to do research on pollination
ecology together.The evolution of floral characteristics and pollination adaptation is always one of the core problems in the
field of evolutionary ecology.The significance and protection work of rare species under special ecosystem have raised an
increasingly concern.Eremosparton songoricum ( Litv.) Vass.is a rare species and only distributes on mobile and semi-mobile
sand dunes, which also contributes to desert stabilization.The previous investigation data showed that the fruit set and seed
set were both less than 16%, and the rate of germination and seedling establishment was less than 3% and 0. 1%,
respectively, which indicated that some weakness probably existed in the reproductive cycle.The goals of our study are to
analyze the obstacle of sexual reproduction and to understand the adaptive reproductive strategies and, eventually to propose
protective plans through a series of field investigation and laboratory analysis on floral traits and pollination characteristics.
We did our research in wild population in the north edge of Gurbantunggut Desert, Xinjiang, China.Results showed that the
flowering span of the population, infloresence and single flowering were approximately 21 d, 7—12 d and 3 d, respectively.
The life span of single flower would prolong 2 d when overcast and rain occurred.The keel kept closed during whole flowering
period.This floral trait is an adaptive exhibition to desert environment.The flowers finished anther dehiscence before standard

pedal opened.E. songoricum relied on nectar secretion, fresh color of pedals and the yellow radiate veins at the basal of
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standard pedal to attract pollinators. There are four effective pollinators and all are bees without exception. The average

'+ d7".The visiting frequency showed triple-climax

visiting frequency of effective pollinators was 7.75+0.57 times - flower”
13; 00—14. 00, 16: 00—17;: 00 and 19; 00—20: 00. Colletes popovi Nosk.was the most frequent pollinators of E.
songoricum, which accounted for 79.2% of the whole visiting behavior. Most of the visiting behavior (65.8+1.1)% of C.
popovi occurred among inflorescence within the same individual, which indicated that geitonogamy was the main mating
pattern in the wild. E. songoricum exhibited a mixed mating system.It was self-compatible with autonomous selfing rarely
happening, and reproductive success relied on pollinators. Inbreeding depression played a role during the period from
fertilization to fruit maturation.Stigmatic cuticle and pollen brush showed that E.songoricum inclined to outcrossing, because

both structures decreased self-pollination at a certain extent. Holding the existing habitat area, artificial apiculture or

artificial pollination may be an effective way to improve the sexual reproductive ability of E.songoricum.

Key Words: Eremosparton songoricum; floral traits; pollination adaptation; breeding system
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Fig.1 The different flowering phases of a single flower according to the standard petal opening situation in Eremosparton songoricum

2 SRR SR AT, R S BT 2, + i Sk B AT s+ Sk H R s R, + /R A S AL T

1.7 Ak A B2
FH A PELT e b} 3 FRZS ALY RE S b AT Y . 1) BASIAEEE ;2) FHANBRIAE A Ak 7€ 5 3) R FFEDT L A04E, i
FATRIZAELE, 1) 2BEIE G AR B A TSR A TR Z BN 7 (2, 3) , it oss A5 G An iy 23 18] . Sk R A S AT 44,

http ://www.ecologica.cn



18 4 T A5 Vb Fe A R JR JC T BLAE R SR A RHIE S L Rl N R 5519

2 RER
2.1 FEsh S SR

WEME R TN SR AE AR SRS (R 5 A FHIE 6 A FA), DIkt 21 d, BRI M A K SR A6 ST TR AE 5 T,
PR B I 1—2 2% AR IR 7—12 d, FEA 5 3 B () 1) BPIEAFS (4.7920.07) mm, 58 (6.06=0.14) mm, F#HFHK
(4.03£0.14) mm, 5% (2.34£0.06) mm, BB K (3.64+0.13) mm, 5E(2.28+0.07) mm, #EM/RICH 5 2HAEE T 2 Kk
THIRER, AR TSR RER, by L E (R 1),

AL NAERE TR IR 28 I — 42 3 d, W R ABA RAETB A G AN HTIT R T A 1—2 d, FFHCY H O 5 e B il 1
TEIG S AT, O A — o (SR SRR A, VR TEM 5 9 Me A AR MRS RS 2k 10 1 A B AR K (2 1) . B0
DA LETE RGO A (] 1b) O &80 5E o . 2558 2B R  AERIE I B0 &5 a )« (e Bl ” B8tk k

F1 EBERITHEERSEHE

Table 1 The floral morphology of Eremosparton songoricum

FURUBINE| PURIETE7N PUNIEREN
Ttems of observation Indicator of observation Results of observation
AEI S TF Iy TR BRI R I e B RN R T

Petal display order

TR BRI

Flower organs wilting order

AR RS

Petal development

Bt 4k Color changes
KINEAK Size changes

KA KA
Length of the longest filament
MR TP R IEZ KT
Stamens development Length of the shortest filament
A7
Mode of anther dehiscence
Te 2B R

Mode of pollen presentation

Bt 254k Color change
JEARZEAE, Shape change
¥ & Position

E Y SER N

Stigma development

Standard petal—wing petals open, keel petals closed

MEES AEWE R e JA TR  AE i A

Stamen—petals persistent calyx

WEAO-FRAE-RIG-REC-HE
Dark fuchsia-fuchsia -red-light purple-white

AEMH K — 11 T 4 #l Stretched out—Rolling

UIEA(EN

Short—Long( (2.34+0.39) mm—(4.14+0.43) mm)
UiETAGIES

Short—Long( ( 1.48+0.14) mm—(2.90+0.24) mm)
% Longitudinal dehiscence

DA E B Few are slaggered presentation

TFREFTIR S €, WA 5 €4 Light yellow—yellow
e 8 #7254k No obvious changes
HAr—45 il Upright— Curving

R GE Sex expression WitEAE Hermaphrodite
SR (A BTE) Odour (yes or no) £ yes
EIT IR

Position of nectar secretion

F 3R Basal of ovary
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Fig.3  The daily dynamics of the visiting frequency of the
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Fig.2 The most effective pollinator Colletes popovi Nosk. of E.

. effective pollinators of E.songoricum
songoricum
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Table 2 The quantity index of pollen grain

MM H Ttems of observation 455 Results
i WA L s

BRI/ A 111601780
Pollen number per flower

AT S AL R/
St B A | 0502120
Pollen number per stigma after bagging
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Bt R S0s30
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