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Identification of fly species in dairy farms in the
Daqing and Qiqihar areas
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Abstract [Aim] To clarify the occurrence, ecological habits, and distribution of muscid flies in pastures around Daqing and
Qiqgihar in Heilongjiang Province. [Methods] We used sweep netting to collect flies from ten pastures. Both morphological
and molecular techniques were used to identify species. Fly habitat preferences were assessed by placing traps in different
pasture areas, and light traps were used to assess nocturnal fly activity. [Results] A total of 3 875 flies were caught, and a
total of four major fly species identified: Calliphora vicina, Helicophagella melanura, Musca domestica, and Neomyia
cornicina. Monitoring from July to September 2024 revealed significant differences in fly numbers among pastures, with most
found at the Xinhai Dairy Cattle Breeding Cooperative and the least at the Sanhe Livestock Breeding Co. Ltd. Factors such as
manure management, feed residues, and environmental temperature and humidity, probably caused these differences in fly
abundance. Ecological analysis showed M. domestica, C. vicina, and N. cornicina were active and phototactic during the day,
whereas H. melanura was less light sensitive. H. melanura preferred fermenting plant residues, whereas C. vicina and N.
cornicina favored high protein foods. M. domestica had broad food adaptability. [Conclusion] In this study, four main flies

in 10 dairy farms in Daqing and Qiqihar of Heilongjiang Province were identified, and their quantitative influencing factors
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and ecological habits were clarified, which provided scientific basis for precise prevention and control of flies in dairy farms.

Key words flies; dairy farms; morphology; molecular identification; pest control
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Table 1 Collection locations of flies and insects
P W4 Fi b A, LR
No. Ranch name Location Longitude and latitude

1 E GRS R Ay (= FF I IR T 47.65°N, 123.66°E
Xinhai Dairy Cattle Breeding Professional Cooperative Qigihar City

2 SEECRIV GRS 3 R SN (i FEFEM IR T 47.23°N, 123.69°E
Changqing Fuhe Dairy Cattle Breeding Professional Cooperative  Qiqihar City

3 FZIRM HigHE 48.08°N, 124.01°E
Xinyuan Ranch Gannan County

4 SRR T T 49.18°N, 126.65°E
Rongkang Modern Ranch Nenjiang City

5 RO A PR H] Ffa) EL 46.89°N, 125.06°E
Shengkang Animal Husbandry Co., Ltd. Lindian County

6 [CEBEVIER SR 7 X B 46.90°N, 125.59°E
Holstein Cow Breeding Farm Qinggang County

7 =28 FFME IR TH 47.27°N, 123.67°E
Fujia Ranch Qigihar City

8 A FEBOLFRFATIRA A R 47.23°N, 124.61°E
Sanhe Animal Husbandry Breeding Co., Ltd. Dagqing City

9 BRI WY FRA AL T i 48.87°N, 125.28°E
Linyuan Dairy Farming Cooperative Nenjiang City

10 FERERY YR EL 45.55°N, 125.30°E

Wangjun Family Farm

Zhaoyuan County
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PLPAN R AR S
Buccal orange red or reddish brown BT 5%+
Dense hair under the side face

iR S
The abdomen is blue-black

i, HEBAEE
Stout, with
black bristles

HElBa

\ Yellow or orange

B, K
Transparent,
wing vein clear

B1 AL miBHSEER

Fig. 1 Morphological identification diagram of Calliphora vicina

B, ML, A%
Black, beak stout, hairy

RAOHILET

Black coarse nodules 7

S
MR R A
Abdomen grayish black
T SEMEIE J iR R A %
K M5 ST AR K £, A black longitudinal strip
The head and chest are equally wide into silver gray color extending to the shield

M, BEOEE

Stout, black mane

B2 MBESEERE
Fig. 2 Morphological identification diagram of Sarcophagidae sp.
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BEEE
Black mane

s AR
Four vertical stripes of the

middle chest shield e, Kkl

PR B £

Wing vein brownish yellow

Dark red, large and develop:

N BRI
Black bristles

RO, WOTEL
Gray yellow substrate, dark stripes

-
|

-

B3 RBESEEE

Fig.3 Morphological identification diagram of Musca domestica

g, FORRIE, AURE

Lip developed,
BERIE
‘ Sturdy, black beard

& black bristles

SHRE, AHELE
Grcen all over with
a copper luster

W, Kiikis
Dark red, large and
developed

BB, Sk i
Transparent membrane,
wing vein clear

HANE,
S AR B
Black bristles,
sparsely
distributed

B4 FEBESEEER

Fig. 4 Morphological identification diagram of Neomyia cornicina
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K2 TEBEBEESFLEERILMER

Table 2 Morphological identification and comparison results of different flies

Y ZO e ek P FP 3 HE X 25 FESUARLEE (%)
Results of morphological identification Sequence alignment results Sequence similarity (%)
LRARME Neomyia cornicina LRAAME Neomyia cornicina 98.97-99.09
21 SKTNME Calliphora vicina 21 3L TNt Calliphora vicina 99.42-99.71
K Sarcophagidae sp. PR MR Helicophagella melanura 95.00-100.00
KW Musca domestica KW Musca domestica 100.00

®3 BAKRFEEST

Table 3 Investigation and statistics of the number of flies

e %t (3% ) Number (ind.)

Grazing land 7 H July 8 H August 9 H September JSEL Total
R RO BRA F 33.6742.33 Db 50.00+1.73 DEa  54.33+1.76 CDa  138.00+5.13 D
Shengkang Animal Husbandry Co.,
Ltd.
ZEBPOL A PRA A 20.33%0.33 EFa 27.67+0.67 Ga 27.00+4.58 Ga 75.0045.13 F
Sanhe Animal Husbandry
Breeding Co., Ltd.
HER RIER T 19.0040.58 Fc 25.00+0.58 Gb 33.00+1.00 FGa 77.00+1.15 F
Wangjun Family Farm
o A 39.3341.20 Db 58.67+1.45 Ca 61.67+4.33 Ca 159.67+6.84 C
Rongkang Modern Ranch
TG F L A R4 54.67+2.60 Bb 87.334+0.88 Aa 93.3342.73 Aa 235.33+6.12 A

Xinhai Dairy Cattle Breeding
Professional Cooperative

FIEHIS 48.00£1.73 Cb 53.33+0.88 Db 63.67+2.40 BCa 165.00£2.52 C
Xinyuan Ranch

e 18.33+1.76 Fb 48.33+1.67 Eab 60.3343.48 Ca 127.00+5.03 D
Fujia Ranch

A A 325 Tl A EAE 64.00£1.15 Ab 68.6740.88 Bab 73.6742.40 Ba 206.33+4.41 B

Changqing Fuhe Dairy Cattle Breeding
Professional Cooperative

IR A 3R A VR 23.00+1.15 EFc 31.67+0.67 Fb 42.3341.45 EFa 97.00£1.73 E
Linyuan Dairy Farming Cooperative

far T 054 B H 3 25.3342.60 Eb 47.67+0.67 Ea 47334578 DEa  120.33+8.76 D
Shengkang Animal Husbandry Co.,

Ltd.

R PR bR DR, ISR AR S P RERV NG TR0 S Z R AR R 5y A [RIH0O7 S5 AR TR O AN TR A 0 22 53 3%
(P<0.01, Kruskal-Wallis #:5& )

Data in the table are mean+SE, and followed by the different uppercase letters and lowercase letters in the same column

indicate that the different pastures in the same month and the same pasture in the different months have significant difference

(P <0.01, Kruskal-Wallis test), respectively.

BEM, BATTS, SUHZBZERREE At amigZ, Jt 23533 3k, =/&H%
AFEA BRI —E RS2, Bfanz AL IRFEA PR FHE A i i iz b, 05 75.00 3k o
B9 2E 575 3 A H WRFFAHXTRRE - 285 3 DA £ 7 A b, KR mmTE IR &l &
g RSSO0, FRYIF IR G AR 34 PR R ECE e, T 64.00 3k, RERTH
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16:00
rzzZ1 20:00 a

(=)
[=3
(=]

N
=)
S

W g (k)
]

Number of flies and insects (ind.)

(=]

FIR g BRI
Musca  Calliphora Neomyia Helicophagella
domestica vicina  viridescens melanura

F#2%& Species
B 5 gHAEENERE
Fig. 5 Daytime activity diagram of flies
BB PR AR DR, B DA RNG TR R 22
B BE (P<0.05, Kruskal-Wallis #% ) . FEE,
Data in the figure are mean+SE. Different lowercase

letters above bars indicate significant difference
(P < 0.05, Kruskal-Wallis test). The same below.
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MR 134 Sk, MIPEJOEERME MU 20 k.
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AU R EOEE , (ENR R BRI A KR IR P
SERAAEAE B S 308, PR, SRR
RIS SO A ZOE I, DR S .

400 -
B 23:00
300+ 2:00
a rzzZ1 5:00

o

W (k)
Number of flies and insects (ind.)

0 2 P Y o S B

Fig  ZkiNE SR SRR
Musca  Calliphora Neomyia Helicophagella
domestica vicina  viridescens melanura

F2 Species

B 6 WA EAFREFEENFERLE
Fig. 6 Light source activity of flies and insects at night

S
(=2
(=)

W
(=3
(=]

R (K)

Number of flies and insects (ind.)
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