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The effects of low temper ature storage on Bactrocera dorsalis (Hendel)
in Nanfeng tangerines, and on tangerine sugar and acid content
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(College of Agronomy, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract [Aim] To determine the effect of low temperature storage on Bactrocera dorsalis (Hendel) eggs and larvae in
Nanfeng tangerines, and on the soluble sugar and titratable acid levels of tangerines. [Methods] Tangerines that were
infested with B. dorsalis eggs and larvae and non-infested tangerines were stored in alow temperature storage facility at 3 and
5 °C, after which the mortality rate of B. dorsalis, and the soluble sugar and titratable acid levels of the tangerines were
measured after different storage durations. [Results] 2nd and 3rd instar larvae of B. dorsalis were more resistant to storage at
3or5 °C than eggs or 1st instar larvae. Mortality of eggs and larvae increased with storage time. At 3 °C, tangerines had to
be stored for 2.37-3.15 days to kill 50% of eggs and larvae, and for 11 days to achieve 100% mortality. At 5 °C, tangerines had
to be stored for 3.07-3.87 days to achieve 50% mortality, and for 13 days to achieve 100% mortality. Over time, the weight
loss and soluble sugar content of non-infested tangerines increased, but the titratable acid content declined. After storage at 3
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or 5 °C for 13 days tangerines had no signs of frost bite, high soluble sugar content (16.65% at 3 °C and 17.03% at 5 °C),

but low titratable acid content (1.18% at 3 °C and 1.16% at 5 °C). [Conclusion] Storing Nanfeng tangerinesat 3 and 5 °C

for 13 days killed 100% of B. dorsalis eggs and larvae without adversely affecting fruit quality.

Key words Bactrocera dorsalis; cold treatment; Nanfeng tangerine; fruit quality; storage time

1% /INSL 0 Bactrocera dorsalis( Hendel ) 525
BB L RE L, HA AR L RE A sk g
J1 CBAYLFAE, 2019 ), id/hachi e 5.1 1912 4F
EPEAEAM (Lietal., 2019), AT &%
ARIFREMRE . R, TR amEE 17 N
A (HEET . AIRIX), R AHLIX B 27 3 akt
Wi Fea . Rk AR Sk A W (1
MESE, 2021 ), 2005 A/ N TE VLI T3 A1 TG
B &, 2006 AE7E RUEAE I LA, MAE
K 20%-30% (A E3EAE, 2006; =AY,
2008 ); 2008-2009 41 /IN S i 75 A M A Bk el &
Az, DL IR TT e W R 7 R0 A e R R
968.33 3L /i #R/7 d (FRET*, 2013), 20
90 4EAR, A/NSZlRAE AV PG EER HuIX, s
Pk B R B X (T E, 2012; SRR
PREIE, 2012), M FEMREILEE M TR F
B, v E R M AR A, PP A 4.67
T hm?, AEFEER 75 7, D 6 J7-7 Ji,
B EAESN 40 240 EZ A (XBE,
2013 ). A /INSE R T B ARG 7 DX AR T 2]
B E ARG Y ) A 7, T 52 e B R T B A 0 A
B, LHIEXHM O, 2400k, EE. HA BR
R T [ A5 e v I PR BA T A, AR IR R ARG 7 X
ARG /INTCE , DR FNZ) AR S B AR S AL N
1, PRI TR R = X (o dh e s A =3
M) HE B AR SRR DK IR P (BB
2012), AL, ARKZEFS 0 AE /NS b Bp A
4y H B LA /NS T AME AR Y TRk I R AR
SR PR B B R A 22 R M 1T A o A i

A8 DT A 7K SR YA /0N S 8 B R &Hg H )
FIEA R . 2 S AR EE | L AT
BT R E AL A AR (Willink et al.,
2006; APHIS, 2012 ), HoAv, R #AL B8
i K R BRI, AR, JCRETCHRRE .
225001 G R b DX 42 32 R & SR ARV B A A

FRACH , REE PRI TR K SR 455 3 U R KL
R, A B PT A SR S BRI 5 1) 5 )
(Lahoz-Beltraet al., 1996 ). AKX 3 s 1)
RIHCRBT, T B BE BN, 2R 5
AR A [R5 s 1) X6 36 AN [] % 8 i B 3
FEARCR 5 PPN IR AT SR S8 i BT 152 i), 75 2k
AL BRI TR B HM L, o | OB R B A iR
Shr (XU EHME, 2001), HAES, ©FH—
BB 5T P TR IRV O KSR A E A R
KAEA: 76 1.5 CH&AMF NG 14 d, Retts
O S SR S PN R 174 b H 7 SIS Ceratiti's capitata 4>
&K (Armstrong et al., 1995); 7£ 3 °C&AF
AT 14 d, AR SE YRR A 2L RSl
Bactrocera tryoni 4#B4K (De Lima et al.,
2007 ); TEZE PSR PLOHE T2 46.5 CIffREE
10 min, FJEHAFREHEZE 2 CTRALTE 40 h,
AT A3 SR T A A /0 S e B R &l 4 R K
(BeBoaE, 1996 ), SR, BAA 5T RERR T
AR R S S Py AR S B A 2R AR, IR X
ISR S T B0 o A /N SE AR B
FEX R R, AR ) SRR o 2 A e
T LS AR /N S i O N 4y A SO AR R R
FARIE

BEZEAR R SR S BT, B R KR
B, EREAEAEZCESZ, HAr, BRI
S 2 AT A B AR — A I AE 16 °C
(EPPO, 2021), F§-F#EMEEH, REAE R Z I
ARIRZ R 3 °C, HARAYIEE S FEOR R
(BREISE, 2009), #Edt, ABFRERE 3F5 °C
YEARIR VS AL BEA5 1, 25 CRHXTIR, RA
(7] Acb 38 s [1) o) g = 2 s R S P ARG /) S i B0 R 4
HPBIC/EN, JOHXT R F s RS i T (R
AN YERERAE R IR ) s . BFRAEIR A
FI TR A PRI DR A, A PT IR 55 pig = 28 A fif
R AR



- 324 - o B 3244 Chinese Journal of Applied Entomology 61 %

1 #MR5AFZE
1.1 i RiEFRE

178 /NS PR RCR: VTP R A A re S
ENANTHFE 248, §-RFHEREL, 7B it e
P5 o BCHEDRL . R ARG L MR R R R TR
AW (FHEELHN 3: 1) MEKK, FEHREH
HiAG /NSl 7R AR (K xFExE =78 cmx50 cmx
55cm). ik MUEEERE 20 g, K 30 9.
N FRFEAH R R 0.4 g, 1UAYAR 0.4 g, k4t
20 g. ##k 150 g Filzk 500 mL, # eI BC IR S
BRI 40 U AN TR . M 36 4k . L
(25+2) °C, {BJE 60%-90%, A{HLH ARG S
P, Gl e L R,

B A AR SR B TLVE 4 o B A
TR, M RaE BEE, PRk RN gE]
o E | RE BN IR, ARG/
MO, I T TR AL ST

1.2 EHAR

HE 7 BRI S5 K B il AL A SR A,
FEUP 6 h JFIEEDE, KON AN AR SR, 76
25 CHMT, gk 2d 315 14, 13k 3d
AR 24t RS 4-5 d IR 34 (R4E
#5F, 2000 ), FHJ) Ff e FEERE R LR YT,
PIORFE=/MAK, BK 1em, HE 1om, K
BEMEACK T IR /NN . 1 gk, 2 %
YRR 3L, A RHEARTTIA N, AR
SEHE ABE 20 RiER 4 H 10 Sk, VI8 B AGR
14 2 {8 3 4 HU SR S8R 43 o 600

( AbPH 550 4>, XTHE 50 4~), 12 h fpgl Hui: AR
WAL, TR,

1.3 KiBAbi2

TRIRE IR E BB R 3 °C, Koy Wi ABH
1. 2 B4R 3 A4l Hu i B = B A SRS EE A
B, 4 hJEREAR IR B R e R, iR
TEE . REERCE 1d e, FEREUHEEALN ., 1# .
2 B 3 W4l g R R4S 25 ), 1Lk
B 15d, B RISRSEAE 25 CAFFCE 24 h,
G SRS PN O R SREAL B R 45 S BRI B

THECOR AL BT, PRIF IO SR SE, B E S
FRHZY, ZI Lkl dOBE N O AR T
S L MAFIE R, PRI ALy SR,
EERAL R, YRS RS, BN A7
Al WRERE R E N 5 °CHY, AbEEs k(]
o WERUEEEBEE R 25 °C, AbFREAGN . 15,
2 WA 3 4l ARG IR SEAS 50 4, 3 dE TR AL
R G S A T & WY LBL PO B ES
¥, JLFFIGRE 12000 K, 18, 2 #F 34
H14 6000 3k,

14 RELmERR

ARG T Ak 38 A T = A ARG /)N S e B R
G ER, AFFERIE 3. 5 CHINFIR 25 °C4%
T, NIRRT [a] B = A A S B AR Ak
141 KEERWUNE A RIS E 0
S, BEHLBEE 5 MEN— R, bR )Ei
RER (g). RIETEMKIR 3 CAME RN 1. 3.
8. 1320 dJ5, ZrulFrdE ., R 3. 5 AR
25 CH&MT, WER 4, MiLIrikRE .
142 WEMENE REEMEE 154,
#5200 4>, WIFEMKIR 3. 5 FIXTHR 25 C4&M4T
KIEE 5 AE, WRR] 1, 3. 8, 13 f120d. 7E
BARET . AR EB N, HWEE 4K,

SR FH SRR L €2, 32 00 2 P = 2 A SR S 9 i T
FPEE O (ZERUMZERB, 2013), W%
R fe, BURAAZ 20 g, 510, MAZEWK
20 mL, #FEE2S)JEAE 10 000 r/min 54 R ES.O
10 min, B E R o R A B O RIAR I DTTE
INAZEIEIK 20 mL, HF ST B0, BV,
BIF 2 BIEW, BE 250 mL A, HR
A FEAE R AL AR UOR . B 2 mL w]
VEVERRER ORI, IR EE A 15 mg/mL A R
# 0.5 mL, B/KEHIMAKER 5 mL, $£5).
HHAREE A 80 °CHyZK¥AHeH 15 min, fish
IKEHE R, 76 620 nm b e HGEE .
FRUELEPE T R T A MR
1.43 TWIEEBNE AbH & FBEE 5 ¥ [
1.4.2, SRR 25 (2285, 2016) 435I
SEARIR 3. 5 FINHR 25 C4&4F T, I 1. 3. 8.



21 A AN RO T = B R /NS B B B X g = SR W R 5 A R ) - 325+

13 1 20 d, P =S, SR S0 P B AT E R A
B EER R NLZ 209, K, Dtk
JEHC 10 mL SRR, KRR E A E
100 mL. FRREGE NHETEIM, WA 13 1% EK
oA, FHCFREN NaOH AN &, B
Rt 30 s AR 1E . B 4K 10 E TH
FEI) NaOH ¥ AR, MR HETHFE MU IR BT AR i
ST AT R

15 #ESH

SR SPSS 17.0 F A X 4 s AT 1 bt
T /NSRRI REIESE T3 (%) = (LFRAET- 3 ~
XRESET- %) [ (1- XFHEFET- % ) x100, %
R ER (%) = (MHTEE- G EE ) /
I i B # %100, LA /INSEME IS IEAE T3 800 -
MR R AE 52 i o AR i (Y), LUK IR AL P s
[N AR (X), ZHF kL mMEMR (2013) K
BT R MEAR G A R, [RIB 35 LTso AN
LTes. K One-way ANOVA H1f#) Tukey's K 4,

A3 HTRE ARG BSR4 HIAE 25 °C (X HRIERE ) |
35 °C (AbHEEE ) &M T 13d K&
ROANAEMERE S R ER A T RN 2R
B

2 GBRE59H

21 RIBXEFERE AR/ TR KBS (ER

AR 3 F1 5 CCHRAMT, AR AL A 1] 6%
Ko, A /NS b B A4y ) S BR RIS IE P TR
o IR 3 CCAbHH b = B A, 5 5L N AR /1N S0
g od, 1i#4hd 8d, 244 10 d, 3#4H
11 d, A /NS I A SR 2 EBAE T AR 5 °C
Ab P EE T A S S ARG /NS D 12.d, 1 1%4))
H011d, 2888 34 13d, AE/NILERXT N HL
SAMERETIET: (£ 1) o FIL, ZEEHRKE
F B RSN BAF /NS Fngh i, {RIE 3 °C
M P R/ADTEA 11d, 5 CEAM FRADTHE
AbFR 13 d,

xR 1 BEFEBRIAFBNIEZRBIPMLHHAEMRIE 3 5 CAEBARRER EHETE
Table1l Mortality rate of Bactrocera dorsalis eggs and larvaein Nanfeng tangerine fruitsat 3and 5 °C
for different treatment time

=% (%) Mortality rates (%)

N b 3 s [
%Eﬁgﬁe%at(u:i : L(IE(;H)TH {1 Egg 1#% 1stinstar 2 {#% 2nd instar 3 #% 3rd instar
(°C) e W RE g RE % RE % BE
Actual Positive Actual Positive Actual Positive Actual Positive
3 1 56.28 12.91 18.02 10.38 14.03 11.79 15.24 11.82
2 58.03 16.39 67.45 64.42 26.54 24.63 25.54 22.53
3 65.99 32.25 68.64 65.72 45.37 43.95 30.17 27.35
4 68.49 37.23 89.46 88.49 63.78 62.84 45.81 43.62
5 84.77 69.66 97.12 96.85 65.59 64.69 55.75 53.96
6 92.89 85.84 98.67 98.64 70.67 69.91 76.43 75.48
7 97.85 95.72 99.45 99.42 82.45 81.99 91.55 91.21
8 98.02 97.69 100.00 100.00 89.17 88.89 93.56 93.30
9 100.00 100.00 - — 97.92 97.87 97.67 97.58
10 - — - — 100.00 100.00 98.68 99.34
11 - — - — — - 100.00 100.00
5 1 50.46 131 12.25 4.08 9.68 7.33 12.37 8.83
2 51.35 3.09 22.78 28.38 22.58 20.56 21.43 18.26
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4% 1 (Table 1 continued)
R (C) AR ] ﬁEEK (%) Mortality rates (.%) .
Temperature (d) {1 Egg 1#% 1stinstar 2 {#% 2nd instar 3 #% 3rd instar
(C) Trew S BE % RE %k BE %k BE
Actual Positive  Actual Positive Actual Positive  Actual Positive
5 3 52.25 5.24 53.14 40.85 25.50 23.45 23.86 21.45
4 55.87 12.09 60.55 56.88 37.10 35.46 32.24 29.50
5 61.11 22.53 72.02 69.41 53.23 52.01 50.03 438.01
6 64.45 29.18 76.83 74.67 68.55 67.73 65.12 63.71
7 69.60 39.44 79.40 77.48 74.19 73.52 70.54 69.35
8 77.78 55.74 85.52 84.17 80.54 80.03 78.57 77.70
9 87.08 84.26 96.33 95.99 90.98 90.74 86.72 86.18
10 98.72 97.45 98.75 98.33 95.94 95.83 92.86 92.57
11 97.74 95.50 100.00 100.00 97.86 97.83 96.98 96.90
12 100.00 100.00 - - 98.89 98.67 99.55 99.33
13 — — — — 100.00 100.00 100.00 100.00
25 (CK) 49.80 — 8.52 — 2.54 — 3.88 —

P T A% /N S B 0 4 HRRS IE FE T RO
R I 1 5% A 40 B30H 55 A1 R Ak 3 AT ) =2 i) 1) £ 1
MRS 253, ROESET R i R 1E 7%
REISRE 5 (IR A BRI R) 2 [ S IEAH DG, R 3 °C
ARFE 1WA AL, HA T 5 R A AH OG R B K
T 0.95. fEAIRIE 3 CAAMET, A/NChapn | 1%
2 0N 3 ISl B LTso (H 43511 2.37.2.42,2.79
M1 3.15d, LTesfE K 6.03. 6.80. 7.69 il 8.04d.,

FEMRIR 5 °CAAMET, f/INSElgny . 1. 2 i
3% LTso (B 43510 3.87.3.07.3.61 F13.63d,
LTesflily 7.92. 8.12, 9.24 #19.19d, 5 5 °C#
b, 3 CARFRAMGE/NSEHEEN . 10, 2 WF 3 i
4y HUH L Tso fH 230147 50 1.49.0.64.,0.82 F10.48 d,
L Tos {8 70 914i%5 1.89. 1.32. 1.55f11.14d (&
2) o LA LWFSE RIAME/INSERER . 1%, 2445F0 3
W44 ORGP AN 14 4y RO IR R sk

R2 WNEBIPMHHAKEETE (V) SRELERE (X) HLEREFDHR
Table2 Linear regression analyses between positive mortality of Bactrocera dorsalis eggs, larvae and
low-temper ature treatment time

AbFRIERE (°C) RHE B 815y ARG FR L r AEFET-HH (d)
Temperature (C) Devel S?pmental Regression Related LTso(d) LTgs(d) Time of all death (d)
age equation coefficient
3 5l Egg Y=0.21+0.12X 0.99 2.37 6.03 =9
1A% A dstinstar  Y=0.20+0.11X 0.89 2.42 6.80
2134 2ndinstar  Y=0.24+0.09X 0.98 2.79 7.69 =10
34k 3rdinstar Y=0.18+0.10X 0.98 3.15 8.04 =11
5 5l Egg Y=0.07+0.11X 0.99 3.87 7.92 =12
1A% d dstinstar  Y=0.23+0.09X 0.96 3.07 8.12 =11
24440 M 2ndinstar  Y=0.21+0.08X 0.98 3.61 9.24 =13
34 3rdinstar  Y=0.27+0.08X 0.99 3.63 9.19 =13
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Fig.1 Change of weight lossrate (A), soluble sugar (B) and titratable acid percent content (C) in Nanfeng

tangerine fruitsunder low temperature
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B7 LA /NS g R RIS AT R R A b o P A /NS 1.7-1.8 °CIETRG 12 d (322
% o WFFT R R GRS ERIR A T RO 4. 2005) , HUHE P HOAE/NS2I 1.5 °CIF7 i 12 d
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TSGR I AN G L RE T R R, AE
3 CEAMF R 9 d, 95%id /NS ol A4l th s
T2 W5 11d, 2dBia/NSchgbp g st ; 78
5 °CZAF R 10 d, 95%fd /NS §p Fn4f tiaE
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(2013) R EZEFLH e CHaBr b3 A
LR AR /NS IR AN A L, RS RIAH R 25 SR,
WEER R, 5HAHGSHLIL, 7/ 3 14
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REREAL, SRR, SRR, Bl
PHAR PRI R Ao R0, X —AbHA R BE
W R S PR A A /NS e DR RNl IR R K, FFEAR
JE AR A AT /N SR IR AG R AL B 25 A o I st [
FERF) 13d, (REX B EEA O B RS
PR /)N, R E BE AR /) S e T A4y H A
JEARK, Bk, W OMERE, AN
FEIELE 3-5 CAM R 13 d, J7BEk EIHG /1
SRR AL PR EEK , INRETE—E BB E4ERER
SR KA 5 o A ST A ST B /NS R TR AL B
M, T Sk B 1 R R T R AR N
SR A ARG RE AL BRI L

S &3k (References)

APHIS (Animal and Plant Health Inspection Service, USDA), 2012.
Treatment Manual. Washington, USA: USDA. 1-9.
Armstrong JW, Silva ST, Shishido VM, 1995. Quarantine cold

treatment for Hawaiian carambola fruit infested with Mediterranean

fruit fly, melon fly, or oriental fruit fly (Diptera: Tephritidae)
eggs and larvae. Journal of Economic Entomology, 88(3):
683-687.

Chen HZ, Zhang QY, Fang YW, Lin ZJ, Yu JM, Ruan LY, Wang LS,
Xia HM, 2002. Cold treatment to kill oriental fruit flies
inoculated into ponkan. Plant Quarantine, 16(1): 1-4. [,
SKIFUR, JroekE, MREE, AREEW], B E, FIrd, 2R,
2002. 7R H ARG /N S AR R R SR A FRUSG . A AGE,
16(1): 1-4]

Chen M, Xiang ML, Chen JY, Huang ZJ, 2009. Study on the storage
characteristics of Nanfeng citrus. Modern Horticulture, 8: 6-7.
[FREH, 3%, BRAED, #4840, 2009. R AR LR
HERIRFSE. BUREZ, 8: 6-7.]

De Lima CD, Jessup AJ, Cruickshank L, Walsh CJ, Mansfield ER,
2007. Cold disinfestation of Citrus (Citrus spp.) for Mediterranean
fruit fly (Ceratitis capitata) and Queensland fruit fly (Bactrocera
tryoni) (Diptera: Tephritidae). New Zealand Journal of Experimental
Agriculture, 35(1): 39-50.

Duan DX, Liang GQ, Liang F, Yao WG, Zhang ZX, Xu W, Pang YM,
Yue MG, Zhong GQ, He SQ, Zhong AQ, Li KY, Liang GZ, 1996.
Test on treatment of vapor heat combined with extended cold
storage against pest in Litchi. China Entry Exit Animal and Plant
Inspection, 4(3): 25-27. [BxBBei, Ze 8, W, BkocE, sk
e, Prfl, Ve, BN, BhEE SR, Tk, shBt, Zeah
G, BEEEL, 1996. 75 HEEHMAURIELE G A BB,
kB EhAAR, 4(3): 25-27.]

EPPO (European and Mediterranean Plant Protection Organization),
2021. List of pests recommended for regulation as quarantine
pests. 2022.10.05. https/Aww.eppoint/ ACTIVITIESplant_quaranting/
Al list.

Feng SQ, Zhao YM, 2001. Freshness Preservation Technology and
Conventional Testing Methods for Fruits and Vegetables. Beijing:
Chemical Industry Press. 33-38. [T3XUK, #4 EAff, 2001 ik
PREFBAR BRI . Jbat: Ak Tolk ikt 33-38]

Hu KP, Wang JG Li XZ, 2019. Occurrence characteristics and
control strategies of Bactrocera dorsalis (Hendel) in Jiangxi.
Forest Pest and Disease, 38(2): 43-46. [#LF, E#E, 2/
B, 2019. VLVGHE G/ NI A AR SR, AR
i L, 38(2): 43-46.)

Huang AM, Wang BQ, Jiang WJ, 2012. Competition ability and
expanding export of citrus in Jiangxi. Plant Quarantine, 26(2):
78-80. [ Mg, AT, VLM, 2012 VLV TE 4 ) e d
FA XSRS, AR, 26(2): 78-80)]

Lahoz-Beltra R, Hameroff SR, Dayhoff JE, 1996. Tolerance of
red-fleshed grapefruit to a constant or stepped temperature,
forced-air quarantine heat treatment. Postharvest Biology and



21 A AN RO T = B R /NS B B B X g = SR W R 5 A R ) - 329 -

Technology, 7(1): 151-159.

Li N, Yang XX, Dai SM, Li RH, Jiang H, Luo YX, Alessandra G,
Deng ZN, 2016. Establishment of non-destructive system for
fruit quality grading of ‘Bingtang’ sweet orange and its application
on packing line. Scientia Agricultura Sinica, 49(1): 132-141. [%*
i, pmE A, WURW, AeoRte, L, WERKE, WIHILGERL - 4
ke, XA, 2016. PIOHRE SR S i BUOCHG e A I 43 2 b
ARy SR T ELFRE, 49(2): 132-141]

Li XX, Li JZ, 2013. Determination of the content of soluble sugar in
sweet corn with optimized anthrone colorimetric method.
Sorage and Process, 13(4): 24-27. [ZEEJH, 225K B, 2013. I
AT L (0, 2 00 B K s P Y 5 . DR ST,
13(4): 24-27)]

Li XZ, Yang HY, Wang T, Wang JG, Wei HY, 2019. Life history and
adult dynamics of Bactrocera dorsalis in the citrus orchard of
Nanchang, a subtropical area from China: implications for a
control timeline. Science Asia, 45(3): 212-220.

Liang F, Liang GQ, Wu JJ, Zhao JP, Zhong XJ, Guo Q, 2005. Study
on treatment of pomelo fruit with oriental fruit fly. Plant
Quarantine, 19(4): 211-214. [, B2, RAEH, &%,
PR, SRR, 2005. b AR A AL BRI OIS, APk
%, 19(4): 211-214]

Liang GQ, Liang F, Yang GH, Wu JJ, Situ BL, Zhang ZH, 1999. The
study of cold storage quarantine treatment controlling oriental
fruit fly (Diptera: Tepritidae) in longan. Acta Agriculturae
Universitatis Jiangxiensis, 21(1): 33-36. [, i, #HE
1, R, AIER AR, TRakRLr, 1999, fIRIRALBHEE AT IR A
/NS HURIRITSE. VLA R 22441, 21(1): 33-361]

Liu XB, 2013. Analysis on the production and marketing of Nanfeng
orange in Jiangxi Province. Agricultural Products Market, 8:
25-26. [Nk, 2013. VLVHEE FERE M. &= i
JiT), 8: 25-26.]

Peng FQ, Zhao YL, Hu JB, Yue ZX, 2001. Treatment technology of

fruit pests and its development prospect. Plant Quarantine, 15(6):

363-367. [sZ2&7, BN, HIIM, LY, 2001, ACRIER
FEACHE A K H R . HPIRRE, 15(6): 363-367.]

Wan XW, 2012. Inference on the origin, colonization routes and
dispersal patterns of the oriental fruit fly, Bactrocera dorsalis
(Hendel), based on molecular markers. Doctor dissertation.
Chongqing: Southwest University. [J1 811, 2012. 3T TF5
IC A S /N T2 EL PR A T . B TR S O AT
[L R RE DAY 8 G N ST N o)

Willink E, Gastaminza G, Salvatore A, Gramajo MC, Acefiolaza M,
Avila R, Favre P, 2008. Quarantine cold treatments for Ceratitis

capitata and Anastrepha fraterculus (Diptera: Tephritidae) for
citrus in Argentina Conclusions after 10 years of research.
Proceeding of the 7th International Symposium on Fruit of
Economic Importance. Salvador, Brazil: 285-293.

Wu JJ, Liang F, Liang GQ, 2000. Study on the relation between
developmental rate of oriental fruit fly and its ambient
temperature. Plant Quarantine, 14(6): 321-324. [, FiH,
ZE/ 8y, 2000, fE/NIEHE R B HCR IR R MATSE. MW
%, 14(6): 321-324]

Yang HY, Hu KP, Song SL, Wang GL, Xu Y, Wang JG, Li XZ, 2021.
Isolation and identification of cultivable bacteria in the female
and male adult reproductive system of Bactrocera dorsalis
(Diptera: Tephritidae). Journal of Environmental Entomology,
43(5): 1250-1256. [#7iffae, ST, ARk, £J7F, o,
FHEE, 2N, 2021, W/ NILRMERE AL AR AR G AT By 7R
TR T8 %58 . PR B2, 43(5): 1250-1256)

Yuan M, Wang B, Song CB, Rong XL, Yin Y, 2008. Effect of
climate factors and host plants on population dynamics of
Bactrocera dorsalis (Hendel) in Suzhou. Journal of Anhui
Agricultural Sciences, 36(22): 9619-9621. [#4F, Tk, AR1H,
IRFFTE, FHEH, 2008. A5 FFIFF FEALXT F A /NS
BESASRsEm. LRI, 36(22): 9619-9621.]

Zhan KR, Ye JX, Chen Y, Zhang XY, 2013. Cold treatment against
oriental fruit fly Bactrocera dorsali in loquat fruit. Journal of
Biosafety, 22(2): 132-135. [f5FFHi, M-&IMf, PR, TR,
2013, AR AL BXT AT HoAs /N S B R K REOR. R A
1, 22(2): 132-135]

Zhang WT, Dong W, 2013. Advanced Course of SPSS Statistical
Analysis (2nd edition). Beijing: Higher Education Press.
193-194. [5k30J¥, FEFE, 2013. SPSS Giit /s ki (45 2
W) . dent: S AR iRt 193-194]

Zheng SN, 2013. Population dynamics and density of Bactrocera
dorsalis (Hendel) in different habitats. Acta Ecologica Snica,
33(24): 7699-7706. [XRI T, 2013. AR A= b5 A/ NSz AR
I EE RIS, B2, 33(24): 7699-7706.]

Zhong DZ, Zhong CH, 2012. Occurrence regularity of Bactrocera
dorsalis (Hendel) in navel orange orchard in southern Jiangxi.
Zhejiang Citrus, 29(3): 37-38. [$hfiiil:, #p#&IE, 2012. &gl
S Bl AR /N S R A R . VLA, 29(3): 37-38]

Zhou GL, Ye J, Yuan P, Pan SH, 2006. The invasive mechanism of
Bactrocera dorsalis in Shanghai. Plant Quarantine, 20(}T):
44-46. [JAEZE, M, RV, W4, 2006. /N i
SRR R R H A, REIRE, 2000 Til): 44-46.]



