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Species and pollination behavior of flower-visiting insectsin the
meadow steppe of the eastern Tianshan Mountains
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Abstract [Objectives] To identify the species of flower-visiting insects in the meadow steppe of the eastern Tianshan
Mountains, and investigate their flower visiting behavior, in order to better protect these species and the essential pollination
services they provide to various plant resources in this grassland region. [Methods] The relationship between local
flower-visiting insects and flowering plant species was investigated from June to August 2021 using sweep nets, visual
inspection and videography. [Results] Thirty-three species from 17 families and 5 orders of flower visiting insects were

identified, of which the main orders were the Diptera, Hymenoptera and Lepidoptera. Flowering plants visited by these insects
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included 15 species in 8 orders, and 9 families. Apis mellifera was the main pollinator of Potentilla supina, whereas Syrphus
nitens was the main pollinator of Cnidium monnieri and Colias erate was the main pollinator of Cirsium japonicum. The peak
of daily activity of these three flower-visiting insects is between 12:00 and 14:00. During this period, the average frequency of
Apis mellifera visits to P. supina was (9.43 + 2.27), with most visits recorded when 7 flowers were visited. The average visit
duration to a single flower was (6.71 = 1.45) s. The average frequency of S. nitens visits to C. monnieri flowers was (5.30 +
1.23), the highest frequency was recorded when 4 flowers were visited. The average duration of a visit to a single flower was
(13.79 + 3.40) s; The average frequency of visits of C. erate to Cirsium japonicum was (1.58 + 0.13), the highest frequency of
visits was recorded when just 1 flower was visited. The average duration of a visit to a single flower was (10.42 + 2.90) s.
[Conclusion] Flower-visiting insects and types of flowering plants in the eastern Tianshan Mountains will change over time.
The abundance of pollinating insects in this grassland region can be improved by increasing the corresponding host plant

resources. Reasonable use of the behavioral characteristics of different flower-visiting insects can be made to pollinate specific
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plant resources.

Key words meadow grassland; flower visiting insects; flowering plant; flower-visiting behavior
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Table1l Species of insectsvisiting flowersin Hami Badashi meadow grassland from June to August 2021

H%% 325 Order 6 H June 7H July 8 H August
f53# H Hymenoptera %8 #F} Apoidae++++ %R Apoidae+++ F IRl Apoidaet+
AEWE W B Bombidae+++ HHI%R} Vespidae+ %R} Vespidae+
A AL Xylocopinae+ i 4R} Ichneumonidae+ iRl Ichneumonidae+
%Rl Vespidae+ ARl Xylocopinae+
Je¥%F} Sphecidaet HHI%Rl Vespidae+
IRl Sphecidae+
%3 H Lepidoptera WA} Formicidae++ FyWERL Pieridaet+ Fy Rl Pieridae+
By ERl Pieridae+ IRl Nymphalidae+ IR} Lycaenidae+
I ERL Nymphalidae+ KR} Lycaenidae+
KPR} Lycaenidae+

W## H Diptera

B IRl Calliphoridae+++

B IRl Calliphoridae++++

T MEF} Vespidae+ MR} Vespidae++
R} Sarcaphagidae++ JRIEEL Sarcaphagidae+
18R} Muscidae+ 18R} Muscidae+++
1 i1 Bombyliidae+
#44# H Coleoptera IHH} Coccinellidae+ FHFL Coccinellidae++

238 H Hemiptera

1%} Pentatomidae+

B IRl Calliphoridae+++
T MEF} Vespidae+

IR Muscidae++
i dr-Al Bombyliidae+

AL Coccinellidae+

+HFR VAL R R AR X L

B+ 0-5 3k/m?; ++H 6-10 3/m?; +++K 11-15 S/m?;

++++8 > 15 3 /m?,

+ stands for the number of flower visitors, namely + is 0-5 ind./m?; ++ is 6-10 ind./m?; +++ is 11-15 ind./m%; ++++ is >

15 ind./m>.
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B 1 6 AFEEREFEEDFHE

Fig. 1 Flower visiting insects and flowering plant speciesin June
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Fig. 2 Flower visiting insects and flowering plant speciesin July
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Fig. 3 Flower visiting insects and flowering plant speciesin August
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Fig.4 Changesin thedaily activities of the three flower-visiting insects
Pk BArf*Rm 257 E (P<0.05, LSD 5% ),

Broken lines with * indicates significant differences at 0.05 level by LSD’s test.
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Fig. 5 Frequency of flower visitswithin 1 minute by Apis mellifera to Potentilla supina, Syrphus nitens
to Cnidium monnieri and Colias erate to Cirsium japonicum

HEARAEANFR/NEFEYRRZES B (P<0.05, LSD K& ). T EH.

Histograms with different small letters indicate significant differences at 0.05 level by LSD’s test. The same below.
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Fig. 6 Duration of per flower by Apis mellifera to Potentilla supina, Syrphus nitensto
Cnidium monnieri and Colias erate to Cirsium japonicum
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