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Flowering phenology and pollinating insect of Clematis patens
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Abstract: Clematis patens is a wild plant resource with excellent ornamental and medicinal values. In order to make
clear the flowering process and pollination rules of C. patens, and to explore effects of introduction environment on

flowering process of C. patens, the flowering phenology and pollination characteristics of C. patens on individual and
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population levels were observed and studied for two consecutive years (2017—2018) by the method of location
observation. The results were as follows: (1) The flowering period of the population of C. patens was from mid-May to
mid-June. The initial flowering period and the final flowering period were shorter, while the flowering period was longer,
about 20 d; the flowering period of a single plant was 5-7 d, and the flowering period of the population was more than 30
d. The flowering proportion showed a trend of increasing first and then decreasing. The cumulative flowering ratio reached
100% one week after flowering. The two-year flowering synchronization index (S;) was 0.76 and 0.74, respectively,
indicating that the difference in flowering characteristics of C. patens in the two years was little. (2) There were 6
species, 13 families and 18 species of flower-visiting insects for C. patens. They have certain differences in the flower-
visiting frequency, the flower-visiting behavior, and the retention time on a single flower. There were mainly eight kinds
of pollinating insects, which belong to three orders and four families. Apis cerana, Eristalis arbustorum and Betasyrphus
serarius had high flower-visiting frequency and long stays on single flowers. It could be preliminarily determined that they
played an important role in the pollen transmission of C. patens. The observation of the flowering characteristics of

C. patens and the flower-visiting insects as well as the study of the behaviors of the stealing insects, provide the reference

41 %

for the introduction, cultivation and off-the-spot conservation of C. patens.

Key words: Clematis patens, flowering phenology, pollinating insect, flowering period, flower-visiting insect
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Table 1  Flowering phonological indexes at individual and population levels of Clematis patens

WL H Observation item 2017 2018
RS Population number ( plant) n=100 n=100
TFUGTTAE HIH Hi (H/H) 16/5 13/5
The first flowering date Date ( day/month)
LoRil] Hi (H/A) 17/5 14/5
Initial flowering period Date ( day/month)
0 H TR 6 6
Open number of the day
ERERI% 10 10
Flower number of the day
ALY H# (H/) 18/5 16/5
Beginning of full flowering period Date ( day/month)
4 H IR 25 27
Open number of the day
HHAER 75 48
Flower number of the day
AL Hi (H/H) 20/5 18/5
Full flowering period Date ( day/month)
4 H T bk £ 59 60
Open number of the day
M HEEE 143 152
Flower number of the day
RAEH HII(H/A) 8/6 6/6
Final flowering period Date ( day/month)
4 H T iobk 2 19 21
Open number of the day
ERERI% 50 52
Flower number of the day
REVRAE ) Fp 2 1] 28 31

Population flowering days (d)
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H #] Date (day/month) H#] Date (day/month)
BT RAEBRE RN IT AL fo i 2k Bl 2 RAEBRZ RN 23T L H 0] i 28
Fig. 1 Population flowering phenology curves Fig. 2 Population cumulative flowering ratio
of Clematis patens curves of Clematis patens
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Table 2 Flower-visiting insects list of Clematis patens

fir & H Ji I A ViR 2%
Order Family Species of flower-visiting insect
Wik H LI = RAEWE
Araneae Thomisidae Misumenopos tricuspidatus
FHH HR BEAI%
Hemiptera Pentatomidae Dolycoris baccarum
VLI
Palomena viridissima
RvES 2B
Cicadellidae Gonioctena tredecimmaculatus
93 F i AE R 2 S 450 B M
Lepidoptera Crambidae Sitochroa verticalis
oy R SN I
Pieridae Pieris rapae
B H R AR Wil
Coleoptera Elateroidae Pleonomus canaliculatus
PR U
Coccinellidae Propylaea japonica
JiE H 1 4 e
Hymenoptera Vespidae Parapolybia sp.
H# Rt G B
Apidae Apis cerana
R UL 22 1
Formicidae Polyrhachis dives
XA H [EESESs A
Diptera Calliphoridae Luciliasinensis aubertin
SRR JER B
Sarcophagidae Sarcophaga kelly
JegvRare 1Y 3R B
Syrphidae Syrphus nitens
T M AR g
Eristalis arbustorum
FAAN LT F U
Episyrphus balteatus
RSB 240 M s
Sphaerophoria scripta
B DL dF g

Betasyrphus serarius

I = FoRfEmR L,

Note: * means pollinating insects.
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- SRAEYR; B, B C. SN, D.ORHERIETIE; E. OB FOYASS R, G B8l B HAEBU, LWk, ). eaiE,
CURZHLG L. PRl ML RREE ; N A RGO, JEIRAT Il P SR R ITAE Q. Ml DL R RN IR AT A

. Misumenopos tricuspidatus ; B. Dolycoris baccarum; C. Palomena viridissima ; D. Sitochroa verticalis ; E. Pieris rapae; F. Pleonomus canaliculatus ;

QP R P

. Propylaea japonica; H. Gonioctena tredecimmaculatus; 1. Parapolybia sp.; J. Apis cerana; K. Polyrhachis dives; L. Luciliasinensis aubertin;

M. Sarcophaga kelly; N. Syrphus nitens; O. Eristalis arbustorum; P. Episyrphus balteatus ; Q. Betasyrphus serarius; R. Sphaerophoria scripta.

Kl 3 RAEBRAIERI I AL R B

Fig. 3 Main flower-visiting insects of Clematis patens
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Retention time of single flower (s)
S [=N)
o (e}

[\
(=)

(=)

b
[ be
be
- C ’+‘ |+|
[l
[ I I v \Y% VI
PAEER B Flower-visiting insect

LSy, L P i I I A IV S IAE At
WEs V. RN IR VI B DL R TR R RO 22
53 (P<0.05), R,

L. Pieris rapae; W. Apis cerana; W. Syrphus nitens; IV. Eristalis
arbustorum; V.  Sphaerophoria  scripta; ~ VI.  Betasyrphus
serarius. Different letters indicate significant differences ( P <

0.05). The same below.
B 4 KABRRLRE 21 46 B HL e 45 B B ]

Fig. 4 Retention time of main flower-visiting insects

to a single flower in Clematis patens
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Flower-visiting frequency
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I I v
Pitb R H Flower-visiting insect

K5 RAEBREE 3 2058 R A U5 (B R
Fig. 5 Flower-visiting frequency of main flower-visiting

insects to Clematis patens
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Flower-visiting frequency
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per hour per flower
i
W

o
n

1 2 3 4 5 6 7 8 9 10
Bf [a] Bt Time of the day

1. 7. 00—8: 00; 2. 8. 00—9: 00; 3. 9. 00—10: 00;
4.10.00—11:00; 5. 11:00—12:00; 6. 12:00—13. 00;
7. 13:00—14.00; 8. 14:00—15:00; 9. 15:00—16:00;
10. 16:00—17:00; IL. AR i, IV, e 5 4 £ BF 5
VI Bl DU, R,

1. 7.00—8:00; 2. 8:00—9:00; 3. 9:00—10:00; 4. 10:00—
11.00; 5. 11:00—12.00; 6. 12.00—13.:00; 7. 13.00—14.00;
8. 14.00—15:00; 9. 15:00—16:00; 10. 16:00—17:00; I. Apis
cerana; IV. Eristalis arbustorum; V1. Betasyrphus serarius. The

same below.

K6 IRAEIIRAE BRER % F B AL B H H D AR

Fig. 6 Flower-visiting frequency of main flower-visiting insects

to Clematis patens in one day during initial flowering period
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Fig. 7 Flower-visiting frequency of main flower-visiting insects

to Clematis patens in one day during full flowering period
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Fig. 8 Flower-visiting frequency of main flower-visiting
insects to Clematis patens in one day

during final flowering period
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