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Abstract : It is widely accepted that nectar plays an important role in plant-pollinator interactions reflecting
co-evolution between the plants and their pollinators. The common variations of nectar relevant to
pollination are its concentration, volume, and sugar and amino acid contents. In this paper, the nectar
secreting rhythm, nectar compositions, and diversities of floral visitors for both species of Eleutherococcus
senticosus and E. sessiliflorus were examined at Maoershan Forest Ecosystem Research Station (127°30" ~
127°39'E, 45°20' ~45°26'N ), in Northeastern China.

The nectar compositions and secreting rhythms are different between both species, and also different

among different sexes of E. senticosus. But the main compositions of nectars are glucose and fructose
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without exception. In E. sessiliflorus, the content of fructose is 8. 88% in nectars, which is 2 or 3 times
higher than that of E. senticosus. In female E. senticosus, the main compositions of nectar are similar to that
of E. sessiliflorus, but its compositions are very different from that of male E. senticosus and bisexual E.
senticosus, both of which not only contain glucose and fructose, but also contain many kinds of organic
acids. However, the sucrose could not be found in the nectars of both species. Besides fructose and
glucose, there are other substances in the nectars, such as D-glucopyranose, D-galactopyranose or D-
galactopyranoside, etc.

There are two processes of nectar secretion for most flowers of E. sessiliflorus, and for some bisexual
flowers of E. senticosus. The first secreting period happens while the anther disperses pollens (male
phase). The second period happens during the time that the stigma receives pollens (female phase). In
both species, the nectar secreting time, while supplying pollens, is 1~3 days after anthesis. When getting
pollens, the secreting time is 5~7 days, or 6~8, or 7~9 days. Within a day, the nectar production peak
of pollen donors is earlier than that of pollen recipients. It is suggested that the differences of secreting
time in one day, between the two peaks of nectar production, be the key factor that affects the pollinators’
visiting direction from the pollen donors to the pollen recipients, and also it should be the key to
pollination success. The two processes of nectar secreting, for most flowers of E. sessiliflorus and some
bisexual flowers of E. senticosus, correlated with the divorce of male phase from female phase, which is
important to the success of cross-pollination.

More than 50 species of insects in inflorescences of E. senticosus and 40 in E. sessiliflorus were
recorded respectively. The visitors, most frequently observed, are arranged in Hymenoptera,
Lepidoptera, Coleoptera, and Diptera. The common floral pollinators in both plants, within observing
time, are these species of Vespidae Polistidae, Bombidae, Syrphidae, and Larvaevovidae, which belong
to the orders of Hymenoptera and Diptera respectively.

Field observation further shows that the temperature, humidity. cloudy and rainy days have
influences upon the nectar secretions and the diversities of floral visitors for both plants. From July to
September in the experimental field, before 8:00~8:30, there is no nectar secreted, and no insects,
except fewer beetles, visit the flowers of both plants due to the lower temperature and heavy dew at this
time. At 8:30~9:30, the temperature becomes higher and the dew gradually fades away, some floral
visitors appear on the inflorescences of E. senticosus and E. sessili florus which are only in male phase. After
9:30, the floral visitors increase notably both in species and in amount. But as for the flowers in female
phase, visitors come after 10:30~11:30, which is consistent with the time of flower nectar secreting.
After 16:30~17.:00, the visitors disappear quickly due to the lower temperature. At night, only a few
beetles, night moths, and earwigs visit the flowers. Some beetles will stay on the same inflorescence for
one or two days. On the cloudy days before the storm coming, though nectar secreting continues, and the
amount of the nectar is more than that on sunny days. no other floral visitors have been found on the
flowers except spiders and ichneumon flies. The cloudy and rainy days, if continuing for more than 2 days,
not only make the insects visiting activities stop, but also make the pollens stick together and lose their
functions, and even make the female or bisexual flowers which are in female phase receive no pollens and
fall off without fruiting.

No matter for the plants of different sexes of E. senticosus, or for the plants of E. sessiliflorus, the
diversities of floral visitors and frequencies are all different. The peak of visiting is always strictly
corresponding to the date and time of the nectar secreting. The insects visiting peak per day on the male

flowers of E. senticosus is always earlier than that on female flowers. That is to say, in one day, most of
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the insects visit the male flowers first, and then the female flowers, therefore completing the process of
pollination. When the bisexual flowers of E. senticosus. and the flowers of E. sessiliflorus, are providing
pollens (in male phase), the visiting peak in a day is obviously earlier than that of receiving pollens (in
female phase). This also indicates that, in one day, the insects visit the bisexual flowers in female phase,
after having visited the male flowers or flowers in male phase, and bring success to cross-pollination.
The nectar secreting of the flowers is a complicated physiological phenomenon. Why are there such
big differences of the nectar compositions in the sexes of flowers of E. senticosus, and in both plant species?
What ingredients in nectars have the functions restricting the insect species and the diversities of floral
pollinators? These issues are required to further research in latter experiments. Similarly, the time of
nectar secreting, of pollen spreading, and of stigma receptivity are closly related, which can be regarded as
a result of a long time evolution, and also need to be studied at the levels of physiological ecology and
molecular ecology.
Key words: Eleutherococcus senticosus; Eleutherococcus sessiliflorus; nectar secretion; secreting rhythm;

nectar compositions; diversities of visitors; pollinators; pollination ecology
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Table 1 Nectar secretion rate of E. senticosus and E.
sessiliflorus
Male Female Bisexual
Day of Flower of  flower of flower of
observation  E. sessil- E. senti- E. senti- flf)wer ?[
llﬂ()rll)\ cosus cosus b' senti
cosus
1 0.5~1.5 0.8~1.2 0 0.8~1.3
2 0.5~1.5 0.8~1.2 0 0.8~1.3
3 0~1.5 0~1.0 0 0~1.3
4 0 0~0.6 0 0
5 0 0 0~0.3 0
6 0 0 0~1.4 0
7 0~2.0 0 0.6~1.4 0~1.8
8 0.8~2.0 0 0~1.4 0~1.8
9 0~2.0 0 0~1.4 0~1.4
10 0~0.2 0 0 0
9%

Table 2 Main compositions of nectars of E. senticosus and E. sessiliflorus

Flowers of E. sessiliflorus

Male flowers of E. senticosus

Female flowers of E. senticosus

Bisexual flowers of E. senticosus

0
Sucrose 0

8. 88
Fructose 8. 88

6. 96

Glucose 6. 96
D-
D-glucopyranose
D-
D-galactopyranose
D-
D-ribofuranose

Glucofuranoside

DL-

DL-lyxofuranoside

6 -1
6-deoxy-1-galactopyranose

0
Sucrose 0
2.29
Fructose 2. 29
4. 80
Glucose 4. 80

Octadecanoic acid

16- -
16-methyl-heptadecanoic
acid

Octadecenoic acid

Octadecadienoic acid

0
Sucrose 0

3. 38
Fructose 3. 38

7.07

Glucose 7. 07
D-
D-glucopyranose
D-
D-galactopyranoside
D-
D-ribopyranose
D-
D-mannopyranose
DL-

DL-arabinopyranose
Talose
Glucofuranoside

Xylonic acid

0
Sucrose 0
2.82
Fructose 2. 82
7.08
Glucose 7. 08

Octadecanoic acid

16- -
16-methyl-heptadecanoic
acid

Octadecenoic acid

Octadecadienoic acid

2.3

40
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Table 3 Comparation of visitors on flowers of E. senticosus and E. sessiliflorus
Order Floral visitors on E. sessiliflorus Floral visitors on E. senticosus
Vespidae Vespidae
Vespa mandarina Smith Vespa tropica ducalis Smith
Vespa sp. Vespa crabro crabro Linnaeus
Vespula vulgaris(Linnaeus)
Polistidae Polistidae
Polistes chinensis Polistes gallicus gallicus (Linnaeus)
Polistes sp. Polistes nelleni Saussure
Hymenoptera Bombidae Bombidae
Bombus spp. Bombus spp.
Ichneumonidae 2 Ichneumonidae
2 species Pimpla disparis
Megachilidae
Megachile taiwana Cockerell
Halictidae
Halictus sp.
Papilionidae Papilionidae
Papilio bianor Cramer Papilio bianor Cramer
Nymphalidae Nymphalidae
Inachis io (Linnaeus) Argynnis paphia (Linnaeus)
Argynnis paphia (Linnaeus) Brenthis ino (Rottemburg)
Araschnia levana Linnaeus Argyronome laodice (Pallas)
Apatura iris (Linnaeus)
Mimathyma schrenckii (Menetries)
Limenitis helmanni Lederer
Araschnia prorsoides (Blanchard)
Nymphalis vau-album (Schiffermuller)
Lycaenidae Lycaenidae
Celastrina sp. Celastrina argiola (Linnaeus)
) Pieridae Pieridae
Lepidoptera Pieris rapae Linnaeus Pieris canidia (Sparrman)
Satyridae Satyridae
Minois dryas Linnaeus Minois dryas Linnaeus
Melanargia epimede (Staudinger)
Lopinga achine (Scopoli)
Ninguta schrenkii (Menetries)
Aphantopus hyperanthus (Linnaeus)
Noctuidae Noctuidae
Amphipoea ussuriensis Petersen Catocala elocata (Esper)
Catocala nupta (lLinnaeus)
Amphipyra acheron Draudt
Sphingidae Hesperiidae

Haemorrhagia radians (Walker)

Satarupa nymphalis(Speyer)
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Order Floral visitors on E. sessiliflorus Floral visitors on E. senticosus
Coccinellidae Coccinellidae
Leis axyridis (Pallas) Leis axyridis (Pallas)
Aiolocaria mirabilis (Motschulsky)
Cerambycidae Cerambycidae 3 3 species
Anoplodera rubra dichroa (Blanch. )
Xylotrechus sp.
Melolonthidae Melolonthidae 1 1 species
Coleoptera Maladera orientalis Mots.
Cetonidae Rutelidae 1 1 species
Oxycetonia jucunda (Faldermann)
Trichiidae Mordellidae 1 1 species
Trichius fasciatus Linnaeus Curculionidae 1 1 species
Cleridae 1 1 species Chrysomelidae 1 1 species
Meloidae 1 1 species
Syrphidae Syrphidae 3or more species
Helophilus sp.
Episyrphus cretensis
Eristalis sp.
Sphaerophoria spp. 2 2 species
Diptera Volucella tabanoides Motsch.
Larvaevovidae 3 or more species Tachinidae 3 or more species
Calliphoridae 3 or more species
Sarcophagidaec 1 1 species
Muscidae 3 or more species
Pentatomidae Pentatomidae
Eurydema dominulus (Scopli) Picromerus lewisi Scott
Graphosoma rubrolineata(Westwood) Pentatoma metallifera Motshulsky
Aelia nasuta Wagner Dolycoris baccarum (Linnaeus)
Hemiptera Coreidae 1 1 species Reduviidae
Harpactor sibiricus Jakovlev
Nabidae
Himacerus apterus (Fabricius)
Tettigoniidae
Orthoptera Chizuella bonneti Bolivar
Labiduridae 1 1 species
Dermaptera
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