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Flowering characteristics and pollination ecology of Scabiosa tschiliensis
LLIU Lin-De" 2, CHEN Leil, ZHANG Liz, LI Chang—Linl, GAO Yu-Bao'* (1. College of Life Science, Nankai

University, Tianjin 300071, China;2. Faculty of Life Science, Yantai Normal University, Yantai 264025, China). Acta Ecologica Sinica 2004,
24(4):718~723.

Abstract: Scabiosa tschiliensis Griinning, a perennial herb. belonging to the family Dipsacaceae, is mainly distributed in
grasslands of northern China. It is an important medicinal plant in Mongolian medicine. In this paper, we examined the
flowering dynamics, outcrossing index (OCI), pollen-ovule ratio (P/O), pollen viability, pistil recipient phase and pollination
ecology of Scabiosa tschiliensis at Inner Mengolia Grassland Ecosystem Research Station (43°26' ~44°08'N, 116°04' ~117°05’
E). The main results are as follows:

The flowering span of S. tschiliensis populations was about 30~40 days. The life span of one flower was usually about
seven to eight days. Nine days later, part of S. tschiliensis flowers turned into fruits; others were wilted or shed. The
inflorescences of S. tschiliensis were cephaloid. Their periphery flowers were arranged radiatiformly and corolla lobes were all
ianthinus. Each flower had four stamens and one style, and its stigma was cephaloid too. The periphery flowers of S.
tschiliensis were larger than the central flowers, but there were no obvious differences in anther size, filament length, style
length, stigma diameter or other aspects between the periphery flowers and the central flowers. The pollen viability was about

four days. The pistil recipient phase started from style elongated and the stigma bilobed. The other aspects of functional floral
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morphology of S. tschiliensis, such as the changes of stigma colour and shape, the petal colour and size, and the style lengths
also varied on different blooming days. In one inflorescence, all flowers blossomed in two or three days. When the later
flowers were in male phase (anther dehiscence), the earlier flowers were undeveloped into female phase (pistil recipient
phase); so, there were little chance for later flowers pollinating earlier flowers in the same inflorescence.

There were both temporal and spatial isolations of 9 and $ organs within each flower of S. tschiliensis. According to
Dafni (1992), if the outcrossing indexes were three or four, the breeding system of S. tschiliensis was outcrossing, partially
self-compatible, and demanded for pollinators. But by Cruden (1977), if the pollen-ovule ratio (P/O) of S. tschiliensis was
1512 +120, the breeding system of S. tschiliensis was facultative xenogamy. When the inflorescences of S. tschiliensis were
bagged, there were no fruits produced at all. So, we concluded. there were no spontaneous self-pollination and agamospermy
in S. tschiliensis; their fruit setting depended on timely visiting of pollinators during the period that stigma was bilobed and
white after anthesis.

More than 10 species of floral visiting insects were observed on inflorescences of S. tschiliensis. The most common floral
visitors were arranged in Diptera, Coleoptera, such as Anastoechus sp. and Epicauta gorhami. During the various blooming
days, the visiting frequencies of floral visitors on S. tschiliensis inflorescences were different. Usually, the visiting peak was on
the fourth day. Field observation further showed that the temperature, cloudy and rainy weather had important influences upon
the numbers and diversities of floral visitors. At the Grassland Ecosystem Research Station, because of the low temperature in
the morning before nine o’clock., seldom had we observed visitors on the inflorescences of S. tschiliensis. The temperature rose
after nine thirty and the dew gradually faded away; some floral visitors appeared on S. tschiliensis. Obviously, soon after
eleven, the types and numbers of floral visitors increased. After three o’clock in the afternoon, the temperature lowered, the
types and numbers of the floral visitors declined quickly.
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Iris dichotoma) . (Polygonum divaricatum) . (Dianthus chinensis) (Serratula centauroides) .
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Table 1 Floral quantitative character of S. tschiliensis
Ttems Central {lowers Periphery flowers
Corolla length (mm) 10.18+£1. 81 19.67+3.99
Anther length (mm) 1.9640. 23 1.96+0. 05
Filament length (mm) 12.20+1.30 12.40+2.16
Stigma height (mm) before style elongation 5.80+1.15 5.80+1. 30
after style elongation 13.00+1. 80 13.00+1. 00
Stigma diameter (mm) 0.4—>0.6 0.4—>0.6
( ) Spatial distance from stigma 7.3500.84 6. 9041, 95

(before style elongation)to the nearest anther (mm)
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Table 2 Outcrossing index (OCI) and pollen-ovule ratio of S. tschiliensis
Ttems Expressions Types of breeding systems
Corolla diameters 2~3
Temporal separation of ¢ and % 0 > Outcrossing,
partially  self-compatible, demanding for
Spatial separation of $ and 9 1 pollinators
Outcrossing index 3~4
Pollen size (pm) 46~48X48~51
Pollen number per flower 15124120
Facultative xenogamy
Ovule number per flower 1
- Pollen-ovule ratio 15124120
2.3 3
,72h 3d Table 3 Pollen viability and stigma receptivity of S. tschiliensis
4d i 1 Time Pollen
(h) viability ( %) Stigma receptivity
~3d P4 R 0 97 +
H 6 ’ ’ ’ 24 98 +
s 7 48 91 +
72 64
: C . N
96 44 ++
’ N 120 6 ++/—
s H 144 0 +/—
168 0 —
N b 9
N s %o means stigma have no receptivity; +
2~3d R . means stigma have receptivity; + -+
means stigma have strong receptivity
b b o
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Table 4 Comparative study of visitors on S. tschiliensis flowers between 2001 and 2002

Order 2001 Visitors in 2001 2002 Visitors in 2002
. Anastoechus neimongolanus
R Anastoechus neimongolanus ..
Diptera 7 Anastoechus aurecrinitus
Anastoechus aurecrinitus . .
Episyrphus balteatus (De Geer)
Ei hami Epicauta gorhami
Lpicauta gor
Coleoptera p]z;au “ ‘gfﬂ ant dis (Pallas) Mylabris calida Palla
armoma azyrids ATalas Harmonia axyridis (Pallas)
Anthophora acervorum villosela Smith
Bombus lucorum Linne
. L. Nomia punctulata Westwood
Hymenoptera Anthophora acervorum villosela Smith A
Andrena carbonaria Linnaeus
Andrena labiata Fabricius
Melitta leporine Panzer
. Melanargia epimede(Staudinger)
Lepidoptera Lo N
Colias erate Esper
Hemiptera Carpocoris seidenstiickeri Tamanini Carpocoris purpureipennis (De Geer)
Orthoptera Oedaleus infernalis Sauss
5 ( /h)
. Table 5 Visiting frequencies of visitors on S. tschiliensis
, inflorescence (No. of visits per hour)
Time 1d 2d 3d 4d 5d 6d 7d 8d
9 b
7:00~8:00 0 0 0 0 0 0 0 0
b 9
8:00~9:00 0 0.5 0.5 6.5 1 4 2 0
’ ° 8 9:00~10:00 0 0.75 1 8.25 2.5 8 2 0
,8:00~8.:30 s s P 10:00~11:00 2.25 1.5 0.75 4.75 4.5 0 3 0
s . 11:00~12:00 4 0.75 1.5 11.5 3.5 9 2 0
12:00~13:00 5.5 3 4.25 3.5 10 3 0
9:00~9:30 . ; ’ '
13:00~14:00 4 6.75 6.25 1.5 11 4 1
- 16:00 ’ ’ 14:00~15:00 3 3.5 7.25 2 6 3 0
° 15:00~16:00 0.75 1.75 4.5 2 6 1 0
16:00~17:00 0 1.25 1 0 0 0 0. 25
Total 19.5 20 54.2520.5 54 20 1.25
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