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Population dynamics of Bactrocera dorsalis Hendel at different habitats

in relation to meteorological factors
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Guangxi University, Nanning 530004, Guangxi, China)

Abstract: [Objective]The oriental fruit fly, Bactrocera dorsalis Hendel (Diptera: Tephritidae) is one of
the major and widespread destructive pests in agriculture with a host range of > 46 families and 250 spe-
cies of fruits and vegetables in temperate, tropical and sub-tropical areas. Adult oriental fruit fly lay
eggs inside the fruits of different types of host plants for feeding and oviposition, costing millions of
dollars every year. This pest represents a major biosecurity threat to the horticulture sector of many
countries in the world. The objective of this study is to determine the population dynamics of B. dorsa-
lis in evergreen citrus and deciduous persimmon orchards in Guangxi, and analyze the correlation be-
tween population dynamics of B. dorsalis and meteorological factors. Information gained from this
study is expected to provide effective strategies for managing this pest. [Methods]1Sex pheromone traps
were used to detect the population dynamics of B. dorsalis in the citrus (Guangxi Academy of Specialty
Crops, Guilin City) and the persimmon orchards (Pingle and Gongcheng Counties, Guilin City) in
Guangxi from 2015 to 2017. Two traps (distance of each trap = 30 m) were hung on fruit trees within
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these areas mentioned above. The sex pheromone traps were set at 1.5 - 2.0 m above the ground (modi-
fied by the species of fruit tree) and were checked once every 10 days. Numbers of male B. dorsalis cap-
tured by these traps were recorded. Meteorological data including ten-day mean maximum temperature
(C, X1), mean minimum temperature ("C, X,) and mean temperature (‘C, X;); ten-day rainfall amounts
(mm, X,); and ten-day sunlight hours (h, Xs) were provided by Guangxi Meteorological Administration.
The correlation between population dynamics of B. dorsalis and these meteorological data, and the prin-
cipal components in these main meteorological factors were analyzed using SPSS software. [Results]
Males of B. dorsalis were captured by sex pheromone traps from late May to middle Dec. in the seasons
from 2015 to 2017. Periods of inception of peak, peak of emergence, and end of peak of B. dorsalis in
the citrus orchard were consistent with those in persimmon orchards, which occurred in late May, late
May to Nov. and middle Dec., respectively. A few male adults were captured by sex pheromone traps in
Jan. and Feb. from 2015 to 2017, which were the coldest months during the year. Higher number of
male adults captured by sex pheromone traps in Jan. and Feb. indicated greater likelihood of population
outbreak in this year. Population dynamics of B. dorsalis had positive correlations with the ten- day
mean maximum temperature, mean minimum temperature and mean temperature, and ten-day sunlight
hours in both citrus and persimmon orchards from 2015 to 2017 (p < 0.05). However, ten-day rainfall
amounts had not any correlation with the population dynamics of B. dorsalis in the two different habi-
tats (p > 0.05). Ten-day mean maximum temperature and ten- day mean minimum temperature were the
important meteorological factors influencing the population dynamics of B. dorsalis in the citrus and
persimmon orchards. In the citrus orchard in Guilin, the proportions of variance contribution of ten-day
mean maximum temperature and ten-day mean minimum temperature were 89.190% and 10.139%,
with function expressions of F, = 0.000X; + 0.005X, + 0.129X;- 7.855X,- 42.622Xs and F, = 0.000X; +
0.004X, + 0.138X; + 6.629X,- 48.457Xs, respectively. In the persimmon orchard at Pingle County, pro-
portions of ten- day mean maximum temperature and ten- day mean minimum temperature were
70.433% and 27.201%, with function expressions of F, = 0.001X; + 0.004X, + 0.093X; + 4.787X,-
32.231Xsand F, = 0.001X; + 0.003X,+ 0.104X;- 3.964X,- 38.480Xs, respectively. In the persimmon or-
chard at Gongcheng County, proportions of ten-day mean maximum temperature and ten-day mean min-
imum temperature were 78.929% and 19.436%, with function expressions of F, = 0.000X; + 0.005X; +
0.099X;- 6.026X,- 32.602Xs and F, = 0.000X, + 0.004X, + 0.106X; + 5.024X,- 39.649Xs, respectively.
[ Conclusion]Population dynamics of B. dorsalis in evergreen citrus orchards was similar to those in de-
ciduous persimmon orchards in Guilin, Guangxi Province. Higher number of male adults captured by
sex pheromone traps in Jan. and Feb. means higher possibility of the population outbreak in this year.
Ten-day mean maximum temperature and ten-day mean minimum temperature were the most important
meteorological factors influencing the population dynamics of B. dorsalis in Guilin, Guangxi Province.
Key words: Citrus; Persimmon; Bactrocera dorsalis Hendel; Ecological environment; Meteorological
factor
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Fig. 1 Population dynamics of B. dorsalis in citrus orchards in Guilin (Guangxi Academy of Specialty Crops, 2015—2017)
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Fig. 2 Population dynamics of B. dorsalis in persimmon orchards in Pingle County (Shazi Town, 2015—2017)
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Fig. 3 Population dynamics of B. dorsalis in persimmon orchards in Gongcheng County (Lianhua Town, 2015—2017)
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Table 1 The inception of peak, peak of emergence period, and end of peak period of
B. dorsalis in citrus and persimmon orchards
o s i 12 AifmiE SRR R A ]
Year Sam”i‘é d sites Total captured Captured number  The inception The peak of The end of
P number per year in Jan. and Feb. of peak emergence period peak period

2015 HEMAHERE 5562 2 5730 H 6410 H-11 H20H 12H10H
Citrus orchards in Guilin May 30 Jun. 10-Nov. 20 Dec. 10
145 H il 14 446 19 5H30H 5H30H-11H30H 12510 H
Persimmon orchards in Pingle May 30 May 30-Nov. 30 Dec. 10
AR A il 10 111 35 5H20H 5H30H-11 30 H 125 20H
Persimmon orchards in Gongcheng May 20 May 30-Nov. 30 Dec. 20

2016 MM 942 1 6 410 H 7H20H-11A20H 12H10H
Citrus orchards in Guilin Jun.10 Jul. 20-Nov. 20 Dec. 10
125 H il 3970 2 6 H10H 7H10H-12H10H 12430 H
Persimmon orchards in Pingle Jun.10 Jul. 10-Dec. 10 Dec. 30
AR A Hili il 887 5 7TH20H 8H20H-10A31H 1H20H
Persimmon orchards in Gongcheng Jul.20 Aug. 20-Oct. 31 Jan. 20

2017 M 4 407 5 5H20H 6910 H-11 A 10H 12H20H
Citrus orchards in Guilin May 20 Jun. 10-Nov. 10 Dec. 20
145 H il 13178 45 5H20H 5H20H-11H20H 12520H
Persimmon orchards in Pingle May 20 May 20-Nov. 20 Dec. 20
AR Al 8962 25 5H20H 610 H-11 H20H 125 20H
Persimmon orchards in Gongcheng May 20 Jun. 10-Nov. 20 Dec. 20
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Table 2 Average annual air temperature, and average air
temperature and average minimum
temperature in Jan. and Feb. in Guilin, Pingle and
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Table 3 The correlation analysis between population
dynamics of B. dorsalis and meteorological
factors in Guilin

Gongcheng C 44K Character Y X X Xs X4 Xs
- 1—2 A¥iR  1—2 AP kiR Y 0.000 0.000 0.000 0.442  0.000
T R E R
PE R n Average air  Average of X 0.718 0000 0.000 0.006 0.000
4y Average e
Sampled Year  annual air temperature  minimum 0672 0976 00 0 0
sites ¢ i in Jan. and temperature in X 67 A7 0.000 0.0010.000
emperature Feb. Jan. and Feb. X3 0.706 0.993 0.994 0.002  0.000
[EI 2015 19.9 11.4 9.1 Xa -0.025 0.411 0.500 0.459 0.308
Guilin 2016 204 9.7 792 Xs 0.765 0.750 0.651 0.703 -0.086
2017 203 17 92 V0 i e LT TR 0 R 3 A e WL 2R 0 Rl B
o 2015  20.2 12.1 9.1 Ko X RBon A B AR CC) L X, R A B ARSI CC) , X &
Pingle o016 204 102 73 TRAE R CC) X HE7 H H9 W B 5 Cmm) , X 46755 B 29 I8 4
2017 205 125 6.4 (h),Y ot /N el R A A A . R IA .
Note: Below diagonal is correlation coefficient, and above diagonal
éﬁb’i H 2015 20.5 125 95 is significant level of the correlation coefficient. X, represents the ten
Ongeneng 2016 20.9 10.3 7.5 days mean maximum temperature ('C ), X. represents the ten days
2017 209 12.7 9.8 mean minimum temperature (‘C), Xs represents the ten days mean tem-
perature (C), X, represents the ten days rainfall amounts (mm), Xs rep-
L . resents the ten days sunlight hours day (h), and Y represents the ten
222 AARE M EEREW] R E T g
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days amounts of B. dorsalis male adults captured by sex pheromone
traps. The same below.
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Table 4 Eigenvectors of correlation matrix, and variance proportion and cumulative variance proportion of principal

components of main meteorological factors in Guilin

Y - )
;Eifi I’; N RFAE 1 5 Eigenvectors A FhkR PR

i i 0, i 0,
components X, X, X, X, X, Eigenvalue Proportion/% Cumulative/%
PRIN1 0.000 0.005 0.129 -7.855 -42.622 3638.627 89.190 89.190
PRIN2 0.000 0.004 0.138 6.629 -48.457 413.628 10.139 99.329
PRIN3 0.000 0.005 0.133 0.314 90.660 26.640 0.653 99.982
PRIN4 0.016 -0.004 -0.212 -0.110 0.146 0.690 0.017 99.998
PRIN5S 0.000 0.038 -0.325 1.352 -0.226 0.063 0.002 100.000

%5 TRERAMEWENTWBHEHK
MEE|KEFRIEXMES R
Table 5 The correlation analysis between population
dynamics of B. dorsalis and meteorological factors
in Pingle County

AR Character Y X1 X, Xs Xa Xs

Y 0.000 0.000 0.000 0.331 0.001
Xi 0.595 0.000 0.000 0.014 0.000
Xz 0.577 0.963 0.000 0.003 0.000
X3 0.603 0.989 0.989 0.006 0.000
X, 0.075 0.367 0.446 0.415 0.490
Xs 0.502 0.752 0.639 0.712 -0.004

F10.005% . A 3™ F W 1 RAR T ZTTERE A
99.925% , & FH T 3> 3 B L& HE R M1 SR A /N 52
e PR R AR B 1 RS R T 11 99.925% 145 U e i
sk, R AT PAE A SR B T IR B 25 A 48 hn K 4
HT R~ SR A /N SR AR AR 5 (R 6)

ST 28 BB, AR IR ) A 7] A7 /) S i o
) A2 Ak 5 ) 2 e AR (X A 3 IR IR
(Xo) AR (Xo) A ) 2 H RIS £ (Xo) 2 IEAH 5%,
HYE R B ZE AR SRENE XD 22— ek
FE I IEAR S (AR B B E A (R T
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Table 6 Eigenvectors of correlation matrix, and variance proportion and cumulative variance proportion of principal

components of main meteorological factors in Pingle County

B 'RFIER i Eigenvectors HEAE A TR b el
Principal components X, X, X X, Xs Eigenvalue Proportion/% Cumulative/%
PRIN1 0.001 0.004 0.093 4.787 -32.231 1103.055 70.433 70.433
PRIN2 0.001 0.003 0.104 -3.964 -38.480 425.991 27.201 97.634
PRIN3 0.001 0.004 0.091 -0.183 72.667 35.890 2.292 99.925
PRIN4 0.029 -0.007 -0.124 0.080 -1.177 1.093 0.070 99.995
PRINS 0.001 0.040 -0.225 -0.941 -2.951 0.076 0.005 100.000

x7 FPERAMERNZWBHEEKNESSKETRIE
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Table 7 The correlation analysis between population
dynamics of B. dorsalis and meteorological factors
in Gongcheng County

44K Character Y X X, Xs Xa Xs
Y 0.000 0.000 0.000 0.108 0.000
Xi 0.574 0.000 0.000 0.010 0.000
Xz 0.592 0.972 0.000 0.003 0.000
X3 0.591 0.992 0.992 0.005 0.000
Xs 0.211 0.384 0.453 0.420 0.367
Xs 0.540 0.730 0.632 0.693 -0.059
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Table 8 Eigenvectors of correlation matrix, and variance proportion and cumulative variance proportion of principal

components of main meteorological factors in Gongcheng County

EF 2 RHIEFIH Eigenvectors R kR SRR
Principal components X, X, Xs X, Xs Eigenvalue Proportion/% Cumulative/%
PRIN1 0.000 0.005 0.099 -6.026 -32.602 1703.621 78.929 78.929
PRIN2 0.000 0.004 0.106 5.024 -39.649 419.517 19.436 98.365
PRIN3 0.000 0.004 0.098 0.329 73.374 34.332 1.591 99.956
PRIN4 0.024 -0.004 -0.144 -0.040 -0.489 0.873 0.040 99.997
PRINS 0.000 0.039 -0.240 0.991 -2.007 0.075 0.003 100.000
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