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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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LU Tian WANG Jian-Guo LI Wei-Jun LI Xiao-Zhen™™"

(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

* Y2 W3 H Supported projects: [E% HAARIE RS E (32360713 ); VI HF TR IT A (GI190201, GJI210443)
** 45—V First author, E-mail: 1664486161@qg.com

***HIE# Corresponding author, E-mail: Ixziiz@163.com

Wk H 1) Received: 2022-10-10; %3 H Y Accepted: 2022-12-15



21 A AN RO T = B R /NS B B B X g = SR W R 5 A R ) - 323 -

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
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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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% o WFFT R R GRS ERIR A T RO 4. 2005) , HUHE P HOAE/NS2I 1.5 °CIF7 i 12 d
B IV, X400 S A7 /N S e 1 A 40y e i g = B B4 (FETFEE4S ) 2013) . R E Bt 6 RHMIGIE,
YK, IEK R TR, (SRR A g R R 3-6 °C (BREISE, 2009) ,
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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
T2 W76 13 d, i/ NI FIgh figer, 5
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[7i) B SRR R T 52 RE I FEAE 25 5 . SRR,
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5 RRINAE (2005 ) A5R PRGN 58 Ak B 42 A VD
At AR /N S R A 4y B 25 R — B AT B S
(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
WP aE S R, RS KA/ N 3 W4l , 2
IR A KA /NS 0 B RN 20 H (1) T B o
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