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Migration and dispersal of the Oriental fruit fly Bactrocera dorsalis in regions of

Nujiang River based on fluorescence mark
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Abstract The migration and dispersal of the oriental fruit fly Bactrocera dorsalis Hendel was studied using methyl
eugenol-baited traps in regions of Nujiang River Yunnan in July 2005 by mark-release-recapture method fluorescence
powder as mark material. Recapture sites were set up at eastward southward westward and northward from release site

Lujiangba. After 7-day recapturing 43 marked flies were recaptured at northern recapture sites from Lujiangba to Liuku
along Nujiang River and at the farthest site 97 km from release site 5 marked flies were recaptured. 17 marked flies were

recaptured at southern recapture sites from release site but the distances from release site were in 29 km. No any marked
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and no-marked flies were recaptured at western and eastern recapture sites. Analyses of topography and geographic
landscapes of the region indicated that under suitable climatic conditions the fruit flies of Lujiangba could achieve their
longer movement and dispersal inside the Nujiang valley from south to north along Nujiang River in virtue of southern air
current carry. Meanwhile further movement and dispersal of the flies to east and west was obstructed by the two higher
mountain chains beside Nujiang River. Analyzing relationships of marked and no-marked flies in the northern recapture sites
showed that both marked and no-marked flies had similar behavior patterns in spatial population dynamics. It was inferred
that both marked and no-marked flies might come from the same original region. The study firstly reveals a special
movement and dispersal phenomenon of B. dorsalis at the special valley region. The results provide fundamental data for

establishing feasible and effective control strategy of the fruit fly in regions of Nujiang River.

Key Words fluorescence mark Bactrocera dorsalis regions of Nujiang River migration and dispersal

Bactrocera dorsalis

1912 40
3~5 10 40
10 ~30 1200 }
3
1~3
78
2
9 10 ~12
96 %
240 24°  26° 26°
13 14
N
A
1
i)
3 Myanmar
1 13 14 =
Yunnan
16
Z%m

1

Fig. 1 Locations for the marked B. dorsalis releasing and recapturing

1 along Nujiang River
1.1 0 1~21 “0” for the releasing site and
2005 7 “1~21" for the recapturing sites
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Table 1 Information of locations referring to B. dorsalis releasing and recapturing
m
Orientation No. Locations East longitude North latitude Altitude
Release site 0 Dongfenggiao 98°52"21" 24° 58'59" 695
1 Mangbang 98°50'10" 25°05'52" 695
2 Mangliu 98°50'42" 25°09'36" 652
3 Conggang 98°50'37" 25°14'01" 753
4 Shuanghonggiao 98°51'00" 25°17'38" 753
Northern .
. 5 Ganding 98°52'37" 25°32'58" 766
recapture sites
6 Mangkuan 98°52'37" 25°38'10" 763
7 Shangjiang 98°52'19" 25°43'34" 809
8 Liuku 98°51'03" 25°51'13" 925
9 Mangdan 98°53"20" 24°54'30" 648
10 Menghaiqiao 98°54'16" 24°51'21" 650
11 Lameng 98°58'48" 24°44'09" 684
Southern 12 Bizhai 99°02'37" 24°38'34" 648
recapture siles 13 Shanjiangko 98°58'18" 24°25'16" 624
14 Mengnuo 99°02'22" 24°19'29" 771
15 Mucheng 98°53'39" 24°09'58" 620
16 Hupa 98°53'27" 24°41'15" 2286
Western 17 Datianbo 98°46'14" 24°54'08" 2364
recapture sites 18 Longling 98°40'39" 24°35'22" 1527
19 Majie 99°01"25" 24°54'34" 2198
Eastern 20 Zhuangfang 99°04'49" 25°05'07" 2500
recapture siles 21 Longyang 99°10'15" 25°09'07" 1657
1.2
7
17 00 2005 7 16 17 00
7023
1.3
13 14
24°58’59N 98°52'21 £ 695 m 30 m
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Table 2 Summary information about the capturing of marked and non-marked B. dorsalis

. . . Straight distance from Length along river from .
Codes of recapturing sites . . . ’ Number of marked flies . .
releasing site  km releasing site  km Number of non-marked flies
1 13 15 3 61
2 20 22 7 113
3 28 30 7 265
4 34 40 13 444
5 63 70 3 57
6 73 80 3 65
7 32 90 2 4
8 97 115 5 135
9 8 10 10 280
10 15 20 7 1284
11 29 34 0 124
12 42 48 0 132
13 63 70 0 110
14 75 95 0 366
15 90 135 0 280
16 33 — 0 0
17 15 — 0 0
18 48 — 0 0
19 16 — 0 0
20 25 — 0 0
21 33 — 0 0
2.3 00
2 y=38.106x - 61.82
= 400 -
18 2
ﬁ g 300 |-
2 g
% 200
19 20 Z3
™ 5
g 100 |-
1.3 <
0 J
~1.9 m/s 17 m/s > 0 14
FRicm A
3 21 ~ Amount of marked flies
31C
2
2~3 1.6 ~5.4 m/s
17 3
Fig. 2 Relationship between amounts of the non-marked and marked
B. dorsalis in each capturing site from releasing site to Liuku along
200 m 3300 m Nujiang River
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Table 3 Temperatures and winds in study period from Liuku to Lujiangba along Nujiang River July 2005
Day
Climatic factors 15 16 17 18 19 20 21 22 23
C 21 ~26 21 ~26 21 ~28 21 ~28 21 ~26 22 ~30 21 ~31 22 ~30 20 ~31
Temperature
Wind direction Southern Southern Southern Southern ~ Southwester ~ Southern ~ Southwester  Southern Southwester
3 2 2 2 2 3 2 2 2
Wind power Third Second Second Second Second Third Second Second Second

3.4~5.4 1.6~3.3 1.6~3.3 1.6~3.3 1.6~3.3 3.4~54 1.6~3.3 1.6~3.3 1.6 ~3.3

Wind speed m/s

16 17 19 20 4

2900
2000 m 1 1300 m 18 21
22
23
19
Steiner
37 km *
50 km 2% Tan
¥ lIwahashi 5~10
km *° 27 km
19 7 d
200 km @
27
) http //www. nujiangtour. com/ Preface/land. htm
. 2005 12

@
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