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Study on the optimal field trapping period of Bactrocera minax
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Abstract: [Objective]ln order to monitor the dynamics of adult population and predict the optimal field
trapping period in the citrus orchards. At present the food trapping is the main method for monitoring
the dynamic occurrence of citrus fruit fly adults in the citrus orchards. Because the adult citrus fruit fly
early emerged (2 or 3 days after emergence) showed the habit, which flew away from the citrus orchard
and then returned to the citrus orchard to lay eggs after a period of time. The dynamic occurrence of the
adult in the citrus orchard was obtained through the real-time monitoring method of trapping. The occur-
rence was found a serious lag, which made some limitations for guiding the trapping and killing control
of adults. Some scholars have proposed the possibility to predict the dynamics of adult occurrence in cit-
rus orchards at constant temperature, indoor room temperature, and an outdoor screening house, using
the fly pupal rearing method to monitor the adult emergence dynamics. Monitoring of adult emergence

using constant temperature and an outdoor screening house can predict the appropriate timing of the
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trapping in citrus orchards. Constant temperature cannot be synchronized with the natural adult eclosion
period in the field due to the difference between the constant temperature and the natural temperature.
The natural temperature often results in low emergence rate due to uncontrollable outdoor humidity
while indoor room temperature preservation eliminates the problem of inconsistent eclosion periods and
low emergence rate. [Methods] Citrus fruit fly larvae were collected in Yidu city of Hubei province
(Zhicheng town) in late October of each year from 2009 to 2012. The larvae pupated in a fine sand con-
tainer with a water content of 15% and stored at natural temperatures (4.8-22.6 “C). Adult emergence
was monitored in the second year. Citrus orchard trapping test field was selected in Yidu city (Zhicheng
town Zhifang village), Hubei province with an area of 40 000 m’. Sixty traps were evenly distributed in
the orangery and the attractants (Jufeng) in the trap were changed every 7-10 d. The trapped adults were
monitored to examine the trapping dynamics in the citrus orchard. We compared the dynamics of in-
doors adult eclosion and trapping in Yidu, and the SPSS data processing software was used to fit the lo-
gistic equation. The beginning, apex and ending of the adult peak period were recorded during the eclo-
sion and the citrus orchards trapping pattern was figured out by the logistic equation in 2010—2013,
and the delay degree between eclosion and trapping was calculated. The climatic factors influencing the
delay degree were analyzed according to the correlation between the climatic factors (temperature, hu-
midity and rainfall amount) and the delay degree. [Results]For the emergence of adults, the logistic
equations were Y=100.713/[1+Exp(10.163-0.707X)], Y=100.452/ [1+Exp(4.096-0.718X)], Y=123.36/[ 1+
Exp(2.996-0.484X)] and Y=118.632/[1+Exp(6.994-0.564X)], respectively in 2010—2013. In these four
years, the beginning of the adult peak period during the eclosion was at May 24, May 14, May 15 and
May 11, the apex day was at May 26, May 16, May 18 and May 13, and the end day was at May 28,
May 18, May 20 and May 15. However, for the adults captured in citrus orchards in 2010—2013, the lo-
gistic equations were Y=94.054/[1+Exp(3.962-0.294X)], Y=102.328/ [1+Exp(4.57-0.206.X)], ¥=99.727/
[1+Exp(2.023-0.27X)] and Y=100.468/[1+Exp(4.584-0.375X)], respectively. In these four years, the be-
ginning of the adult peak period was at Jun. 5, May 30, May 30 and May 28, and the apex day was at
Jun. 10, Jun. 6, Jun. 5 and Jun. 2, and the end day was at Jun. 17, Jun. 14, Jun. 11 and Jun. 6. The
doomsday lagged 20, 27, 21 and 22 d, respectively compared to the last days of emergence. The begin-
ning of the adult peak period of trapping lagged 11, 16, 16 and 17 d and the apex day lagged 15, 21, 18
and 20 d and the end day lagged 20, 27, 21 and 22 d, respectively, after the eclosion peak in 2010—
2013. So there was a relatively stable delay degree between eclosion and trapping. The delay degrees of
the beginning, apex and ending of the adult peak period were (15+1.35) days, (18.5+1.32) days and
(22.5+1.55) days, respectively. There was no significant correlation between the delay degree and the
temperature, humidity and rainfall amount.[Conclusion]There was a relatively stable delay degree be-
tween eclosion and trapping, which was not affected by the temperature, humidity and rainfall amount
during the delay degree. Therefore, in the field management of citrus fruit fly, we can monitor the dy-
namic eclosion at normal temperature and then foresee the optimum trapping period of citrus fruit fly in
orchards. This will enhance the accuracy of trapping of citrus fruit fly in the citrus orchards.
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Table 1 The meteorological data of the interval from emergency peak to capture peak of B. minax adult (2010—2013)

Gy 5 301 1 85U ST d e i 1 45 B AL FHXHR S W e
o Average Average maximum Average minimum Relative Precipitation/
Year Plastochron . . . .
temperature/ C temperature/‘C temperature/ C humidity/% mm
2010 4% H Emergence start date 23.32 27.68 18.94 75.31 70.91
il% H Emergence peak date 2222 26.18 18.60 78.81 109.76
A H Emergence end date 23.70 28.21 19.23 74.19 100.47
2011 U5 k% H Emergence start date 22.95 28.71 16.89 60.65 31.75
{F10% H Emergence peak date 23.48 28.92 17.95 64.41 34.80
A H Emergence end date 24.19 29.31 19.24 68.36 112.27
2012 45 % F Emergence start date 22.09 26.53 17.69 73.63 144.28
{FU& H Emergence peak date 21.88 25.79 17.99 77.68 170.95
AR H Emergence end date 23.20 27.25 19.12 75.61 172.98
2013 Uf A% H Emergence start date 24.41 29.54 19.18 69.17 240.54
0% H Emergence peak date 23.88 28.48 19.40 69.48 240.79
%K H Emergence end date 24.03 28.45 19.59 70.17 184.65
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Fig. 1 Dynamics of B. minax adult eclosion indoors during 2010 to 2013
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Table 2 The beginning, the apex and the end day of the adult’ s peak period of B. minax emergenced during 2010 to 2013

BN i} =S ¢ AP
Eh R U U H AEARH 391D
. . R Roos  Ron Emergence Emergence Emergence Length of emer-
Year  Regression equation .
start date peak date end date gence period/d

2010  ¥=100.713/[1+Exp(10.163-0.707X)] 0.999 0.423 0.537 5H24H May24 5H26H May26 5H28H May28 5

2011 ¥=100.452/[1+Exp(4.096-0.718X)] 0.997 0.514 0.641 5/ 14H May14 5/16H May 16 5/ 18H May18 5
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Fig. 2 Dynamics of B. minax adults captured by traps during 2010 to 2013 in orchard
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Table 3 The beginning, the apex and the end day of the adult’ s peak period of B. minax captured by traps in orchard

M AL e e L X L - I )
P U H iU BEARH REI T3]

. . R Roos Roo Emergence Emergence Emergence end Length of emer-
Year  Regression equation .

start date peak date date gence period/d

2010 Y=94.054/[1+Exp(3.962-0.294X)] 0.993 0.553 0.684 6J15H Jun.5 6 H10H Jun. 10 6 H 17 H Jun. 17 13
2011  Y=102.328/[1+Exp(4.57-0.206X)] 0.998 0.881 0917 5H30H May30 6H6H Jun.6 6H14H Jun. 14 16
2012 ¥=99.727/[1+Exp(2.023-0.27X)] 0.999 0.878 0.959 5H30H May30 6H5HJun.5 6H 11 H Jun. 11 13
2013 ¥=100.468/[1+Exp(4.584-0.375X)] 1.000 0.878 0.959 528 May28 6H2HJun.2 6J16H Jun. 6 10
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Table 4 The interval of B. minax adult from emergency

peak to capture peak
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N
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capture peak/d capture peak/d capture peak/d

2010 11 15 20
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2013 17 20 22

P4 Mean  15+1.35 18.5+£1.32 22.5+1.55
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Table 5 The correlation coefficients between the interval from emergency peak to capture peak of

B. minax adult and environmental factors in the duration

SRR SR8 P S35 /NI FE FHX B Fewy &
Average temperature Average maximum temperature Average minimum temperature Relative humidity Precipitation
485 H Emergence start date  0.07 0.34 -0.32 -0.54 0.50
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A H Emergence end date  0.69 0.79 0.02 -0.83 -0.25

W T B R R B TR
3 %

A K S i R ORI B A s, PR IR B
BEAE ARG BT AS ], B s R ah 1 H i A
R HIE R, 412010—2013 46 5 ik d ) v 08 H
SAESH20H.5H16H.S H1SH.S H 13 H,
2010 4 Bl HL 1 28 4k v 0 H 852011 4F L 2012 4 Al
2013 FIRJEH %, Hp #2013 FE2EIRIL 12 do XN
1% -5 0 B I B2 1R 22 S A 5%, TR DA il o 52 M A A
KGR BN R ER R, 5B E TR E X
FTo AT K S 0 1Y) R RS AR B D 10,57 CY,
2010 55,2011 2012 FF1 2013 H 19 3—4 H , “F1y
Ty 5N 13.71.15.05.14.48.16.17 °C, iR EAK
SEAY, AL HAAR S ZE IR L 2010 4F T A 4 AR M I
PR IR e %

M A K S i i S B Bl A B, i R AR S Bl

EMARME AR, H5 =N EREEE TR
BRI Z [ LE A R (R B . DAWA L B #0
i, 2 N IR ORI AR T BRI AR B H g
H SR H 547 1] P s 75 45 () A L B 1 20 1)
N (15+1.35)d. (18.5+1.32)d. (22.5+1.55)d. 2010 4F
T B A R S S A AT S, 5 F 11 Hag W
P FEEE S A 26 H, HJE R P H . P10
WIS HISHZES A 18H. HIENFREMS H 11 HIF
AIE AR dAE 1K, 25 H 29 HiE#R N A FFAEEL
Ho FEILHS PR R 14 d, SRS RS
28 10 Tk AT SR AT DR ST A Il PN S SR R R
e Y e P BRI TR 2R IR A DR, 75 B AR K 5
i S R SR ORI P R A A T P g R A
2 1) ) ) o 1 5 0L P Y P R0 R T Y TE A 9 5
FRo ARSI R HCPML S, TRER & — RF14E
PR AT R G K B B BOUE A REXT R E 1Y)
5 AN P= A e N T3 e P 78 1 AR 3R Ak e 7R



1412 PS i)

#

i 355

SR FE SE B R R R AN K

DA 2 A X = 10 R 0 B 7R SRk, BTS2
J5£ AR R A ISR 85 B 55 ) () 52 ], I R P T 26 4
e H IR N SR, BETE B TR R A
NS AR Ry W A T P AR IR A 1, SCRBLE SRR
PR A IR A R BRI B A A4 R R ALk
I s S B N A ) AR S A S R A, AT $2 1
AR O S il R 7% 97 9 T A PR 7 12

FIT A, DU X S e il B L ORI BRI A A A
FEAM, TOOINAR Bl N s L S AR e A AT AT . AN XS
R bR A DR ST i A [l 75 A A AT TR, T AE 24 3
K P I DR A2 3R AT B R B S, R A 2 1 P4k
TR 5 0 A 7 U 1) ) B P00 >4 R AR [l e
(RS SERR I , BE T4 T X TG R Se e 75 AR B A

S22k References:

(1] BRIHEEE, B2 0T . 50 TR RS IR o 4 S LRI ).
#,1955,5(1): 123-126.

CHEN Shixiang, XIE Yunzhen. Taxonomic notes on the Chinese
citrus fly, Tetradacus citri[J]. Acta Entomologica Sinica, 1955,5
(1): 123-126.

2]  EANESKIEAN RS, A
[J]. AT R 4%, 2009,31(1): 73-79.
WANG Xiaolei, ZHANG Runjie. Review on biology, ecology
and control of Bactrocera(Tetradacus) minax Enderlein[J]. Jour-
nal of Environmental Entomology,2009,31(1): 73-79.

[3] MRS, BORW, Mpffi e, 264 | ARG RS A% N8 X ) R AR
KA B 45 5 AR [I]. P EE ARSI, 2007,27(2): 22-24.
XIAO Guizhang , HUANG Dashu, YANG You’ an, PEI Yan. Oc-
currence and control methods of citrus fruit fly into the new area[J].
China Plant Protection, 2007,27(2): 22-24.

[4]  EEF O, REW, 25, VR BREE | MG it &
PSS S 75 %“I%JE‘E’JWL[J] LR, 201006): 12.
WANG Zhijing, JIANG Yingchun, WU Liming, TONG Zhu,
XU Miao, CHEN lJianjun. Observation on the overwintering
emerging and early stage feathering of citrus fruit flies[J]. Hubei
Plant Protection,2010(6): 12.

[5]  REHE RS RSCUR A G IR )]. B RN, 1958, 5
(5):216-217.

WU Zhiqing. Preliminary report on observation of living habits
of Bactrocera minax[J]. Chinese Bulletin of Entomology, 1958,
5(5) 216-217.

[6] VI, DI KRS AW U] B AR, 1995, 32
(5). 310-311.

WANG Xingjian, LUO Luyi. Research progress on Bactrocera
minax[J]. Chinese Bulletin of Entomology,1995,32(5): 310-311.

[71  EGum, R, EARE, A, /NG . RS R S0 ) BB

16 R B0 S R R B i B AR (J]. I R T SR 2012, 41 (4):
47-49.
WANG Zhiqiang, HUANG Cong, WANG Fulian, LI Chuanren,
WANG Xiaojiao. Reasons and prevention techniques of partial
prevention and control of Bactrocera minax[J]. South China
Fruits,2012,41(4): 47-49.

[8]  GRMENZ . MRS R Skw fa 5 B TF IR B KBy va SEms (1], AL
AH%,2008(19): 181-182.

ZHANG Shengya. Causes of damage increase and control strate-
gies of Bactrocera minax[J]. Modern Agricultural Sciences and

[

s LA T AR

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Technology ,2008(19): 181-182.

PAPADOPOULOS N T, KATSOYANNOS B I, KOULOUSSIS
N A, HENDRICHS J, CAREY J R, HEATH R R. Early detec-
tion and population monitoring of Ceratitis capitata (Diptera:
Tephritidae) in a mixed- fruit orchard in northern Greece [J].
Journal of Economic Entomology,2001,94(4): 971-978.
RIS E, KNG, POIE L, AR, iR S R TR
el /I S A ) R R A B SR AT L 0], SR 2231, 2010,
27(2): 275-280.

LI Hongyun, LIU Haogiang, YAO Tingshan, HU Junhua, RAN
Chun, LEI Huide, HUANG Lianglu, ZHANG Ping. Study on
prediction mathematical model of occurrence quantity and peri-
od for oriental fruit fly (Bactrocera dorsalis) [J]. Journal of
Fruit Science,2010,27(2): 275-280.

BRI RS, (bR, B IR VE SRS L ARG R S i e 2 S %
EBAL]. T R TR, 2011,4005): 73-75.

WU Keming, ZHAO Zhimo, HE Lin, GONG Qingtao, TANG
Song. Occurrence and integrated control of citrus fruit fly[J].
South China Fruits,2011,40(5): 73-75.

ZHOU X W,NIU C Y, HAN P, DESNEUX N. Field evaluation
of attractive lures for the fruit fly Bactrocera minax (Diptera:
Tephritidae) and their potential use in spot sprays in Hubei prov-
ince (China) [J]. Journal of Economic Entomology, 2012, 105
(4):1277-1284.

LIU H, JIANG G,ZHANG Y,CHEN F, LI X, YUE J,RAN C,
ZHAO Z. Effect of six insecticides on three populations of Bac-
trocera (tetradacus) minax (Diptera: Tephritidae) [J]. Current
Pharmaceutical Biotechnology,2015,16(1): 77-83.

BRI, BRI, R (AR X A ARG R e B 4 HH 2
Tl el R AU SR ZN A WA )], 2B 2 424, 2012, 21(2): 153-
158.

GONG Qingtao, WU Keming, TANG Song, HE Lin,ZHAO Zhi-
mo. Emergence dynamics of adults of the Chinese citrus fly Bac-
trocera minax[J]. Journal of Biosafety,2012,21(2): 153-158.
FERA, BPRVE, S, EREZE B IR B, e K R AN i
TR TEE T T O S 0 ) A PRS2 L [, AL R 4 A 4R, 2012, 39
(2): 137-141.

TANG Song, GONG Qingtao, DOU Wei, WANG Jinjun, ZHAO
Zhimo. Effects of temperature, soil humidity and depth of bur-
ied pupae on adult emergence of Bactnocera minax[J]. Journal
of Plant Protection,2012,39(2): 137-141.

AR, VOB . B R R Sh A BB (7). 24235741k, 2005,
25(10): 2709-2716.

JU Ronghui, SHEN Zuorui. Review on insect population dynam-
ics simulation models[J]. Acta Ecologica Sinica, 2005,25(10):
2709-2716.

k22 R . B S i ik (M
HifR A, 2012: 189-191.

ZHANG Guo’ an, ZHAO Huiyan. Insect ecology and pest pre-
diction[M]. Beijing: Science Press,2012: 189-191.

FVLK . B SPSS #AF G Logistic f £ 7L [)]. 4 bR
SRR, 2007,23(1): 21-24,

DONG Jiangshui. Study on fitting logistic curve with SPSS Soft-
ware[J]. Journal of Jinling Institute of Technology,2007,23(1):
21-24.

DR R R AR DR S 1) AR A 2R (0], o RS
1987,4(3): 9-10.

LUO Luyi, CHEN Changfeng. Biological characteristics of pupa
on Bactnocera minax[J]. Chinese Citrus, 1987,4(3): 9-10.
AR B0, SRR ARG RS i SRR A SR A i SE
TR PMLEE[T]. R SE 52002, 16(6): 339-340.

ZHAO Yuchao, GUO Shizhan, ZHANG Zhimin. Observation on
the erosion period and overwintering mortality of pupa on
Bactnocera minax[J]. Plant Quarantine, 2002, 16(6): 339-340.

1. dbnt: B



