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Abstract

(Enderlein) and its influences on the quality of two varieties of ugly tangerine fruits including ( Citrus reticulataXC. sinensts ) cv.Okitsu No.44

[ Objective ] To study the killing efficacy of methyl bromide fumigation at 15 °C against third-instar larvae of Bactrocera minax

and ( C. unshiux C.sinensis) x C. reticulate, and provide the theoretical basis for the development of the phytosanitary treatment technology of
tangerine fruits for export. [ Method ] Two varieties of ugly tangerine fruits including ( Citrus reticulataxC.sinensis ) cv.Okitsu No.44 and ( C. un-
shiux C.sinensis) X C. reticulate were fumigated with 6, 12, 18, 24, 30 and 36 g/m3 methyl bromide respectively, and then stored under dif-
ferent conditions. The toxicity test and quality determination was made to study the killing efficacy against B. minax (Enderlein) and the influ-
ences on the fruit quality. [ Result] The toxicity test results showed that the mortality of B.minax (Enderlein) gradually increased with the in-
crease of the fumigation concentration of methyl bromide. Probability value analysis results showed that, at 95% confidence level, the time-
concentration product of methyl bromide required for killing 99.996 8% third-instar larvae of B. minax (Enderlein) was about 125 g + h/m’.
Quality determination results showed that methyl bromide fumigation had no significant effect on the color, soluble sugar content and total acid-
ity of the two varieties of ugly tangerine fruits. However, compared with the control group( CK) ,ugly tangerine fruits in methyl bromide fumiga-
tion group had higher decay rate during the shelf life after the cold storage,but this adverse effect could be overcome by storage and transporta-
tion at room temperature after fumigation. [ Conclusion] Methyl bromide fumigation could be used for the phytosanitary treatment of B.minax
(Enderlein) in exported tangerine fruits, however the treated fruits should be stored at above 15 “C so as to avoid the decay during the shelf

life.
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Table 1 Treatment and storage conditions of ugly tangerine fruits fu-

migated with methyl bromide

Ab PR

Treatment methods

HAG AR

Tangerine varieties

Tl

Storage conditions

24 ¢/m*25h 5CF14d,15CF5d

£ W ( Citrus reticulata x C.
sinensis ) cv.Okitsu No.44

NHIK ( C.unshiux

C.sinensis ) XC.reticulate

36 ¢/m’,2.5h I5CTF10d

48 ¢/m’,2.5 h 15CTF10d
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Fig.1 The mortality changes of the 3™ -instar larvae of B.minax

( Enderlein ) fumigated with different concentrations of

methyl bromide at 15 °C
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Table 2 Attenuation results of methyl bromide concentration during

the fumigation process

. R et
RESE Methyl bromide concentrations CT
gD/OSP'S at different time //g/m’ g-h/m’
m
10 min 1.0 h 25h

24 40.70+1.83  36.10£0.91  27.20+0.57 87.10+1.73
36 66.30+0.68  53.20+1.56  42.50+1.06  134.80+1.17
48 89.30+2.30  72.40+2.36  57.40+1.00  182.40+4.43
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Table 3 Effects of methyl bromide fumigation on the peel colour and luster of ( Citrus reticulataxC.sinensis ) cv.OKkitsu No.44 and ( C.unshiuxC.sinen-

sis ) XC.reticulate during the storage

il ey 415
- Color Diffe- 5C14d 5C14 d+15 °C5d 15°C10d
Varieties rence indices Group
£ W, (Citrus reticulataxC.sinensis ) cv. CK 57.93+0.81 a 59.30+0.96 a 56.03+2.25 a
Okitsu No.44 L 24 o/m’ 41 58.37+0.32 a 57.67£1.18 a 53.60£1.19 a
36 ¢/m’ 41 59.97+£0.23 a 57.80+0.85 a 54.03+0.52 a
48 ¢/m’ 4] 56.87+1.66 a 57.57+0.87 a 57.00+0.46 a
CK 38.37+0.22 a 37.93+1.84 a 39.33+1.07 a
a 24 o/m’ 4 38.63+0.77 a 39.10+0.29 a 37.50+1.04 a
36 o/m’ 4 39.07+0.88 a 38.83+0.35 a 37.10£0.55 a
48 o¢/m’ 4 38.13+1.39 a 36.63+0.83 a 37.97+0.83 a
CK 58.37+1.37 a 60.67+2.23 a 56.50+3.92 a
b 24 o/m’ 41 59.20+0.59 a 59.97+2.04 a 52.90+1.85 a
36 ¢/m’ 41 61.67+£0.24 a 58.77+1.45 a 52.63+0.90 a
48 o¢/m’ 2 57.17£2.92 a 58.03+1.25 a 57.20+1.17 a
CK 60.63+0.18 a 60.07£0.41 a 61.00+1.48 a
AHK (C. unshiuX C. sinensis ) XC. re- L 24 o/m’ 4 61.40+0.67 a 61.37+1.39 a 59.03+0.56 a
ticulate 36 g/m’ 4 60.13+0.09 a 62.70+0.31 a 61.77+0.44 a
48 ¢/m’ 4 60.23+1.14 a 61.80+0.65 a 58.17+0.37 a
CK 30.03+1.07 a 31.50+1.55 a 29.63+0.72 a
a 24 o/m’ 41 29.43+1.48 a 31.47+1.99 a 27.37+0.20 a
36 g/m’ 4 30.13+0.74 a 30.03+1.70 a 28.47+0.64 a
48 ¢/m’ 4 28.87+0.54 a 29.73+2.15 a 28.67+1.47 a
CK 63.20+0.23 a 62.37£0.79 a 68.83+1.42 a
b 24 o/m’ 4 64.40+0.64 a 64.40+2.18 a 60.17£1.53 a
36 o/m’ 4 62.73+0.78 a 66.53+0.50 a 67.43+1.07 a
48 g/m’ 21 63.00+1.25 a 64.67+0.54 a 60.40+1.01 a

L : RIS NG BR8N 3 (P>0.05)

Note; The same small letters in the same column indicated no significant difference(P>0.05)
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Table 4 Effects of methyl bromide fumigation on the content of soluble
sugar in ( Citrus reticulata X C. sinensis ) cv. Okitsu No.44 and

( C.unshiuxC.sinensis ) XC.reticulate during the storage

A HREE 1R Soluble sugar content // %
fnff 25
Varieties Group 5°C14d 51;C°é45dd+ 15°C10 d
FIL( Citrus re- CK 13504026 a  13.6040.56 a 14.670.35 a
ticulataX Uo/m #H  13.60:0.12a 13.87x044 a 13.6740.64 a
C.sinensis ) cv. 5
Okiios Nt 36g/m' 4l 1363:015a 1337:027 a 1397085 a
48g/m’ 4l 1370£020a 1383046 a 14.13x090 a
R K (C.un- CK 1297£067 b 13.1320.64 b 13.57+042 b
shiv X C.sinen- o4 o/d 4 12.30£000 b 13.00£0.65 b 13.20:0.10 b
;ffm) XCoreticn 36 el 41 12935068 b 12.50£0.15 b 13.60036 b
48 g/m’ 4l 1293068 b  13.17:0.57 b 13.67+0.37 b

T [RISIARING TR R 28 57 . 2% (P<0.05)
Note ; Different small letters in the same column indicated significant differ-

ence( P < 0.05)
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Table 5 Effects of methyl bromide fumigation on total acidity of ( Cit-
rus reticulataXC. sinensis ) cv.OKitsu No.44 and ( C. unshiuxC.
sinensis ) XC.reticulate during the storage

BRI Total acidity /%

1 =}

i ?ﬂﬁu

Varieties Group 5C14d 51?%45‘1; 1510 d

# UL ( Citrus re- CK 092+130b  081x005b 0.94x0.10 b

ticulataX 2%g/m 4l 084x007b  0.78+0.04 b 0.96x0.09 b

C.sinensis ) cv. 5

Okitss Noaa  36g/m’ 4l 089:006b  080:0.06b 0870.08 b
Beg/m 4 092:006b  073:020bh 1.02+0.06 b

41 ( C.un- CK 12240042 1.06:0.09a 1.38+0.19a

shiv x C.sinen- o o/yd 45 1144007 a  1.07:0.12a 1242008 a

sis ) X C. reticu- 5

late 36g/m 4l 119:0.08a 095:0.07a 1.30%0.17 a
48 g¢/m’ 41 1152006 a  1.06+0.13 a 1.41=0.17 a

T [FPUARING TR 225 8.3 (P<0.05)
Note : Different small letters in the same column indicated significant differ-

ence( P < 0.05)
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Table 6 Effects of methyl bromide fumigation on the hardness of ( Cit-
rus reticulataxC. sinensis ) cv.Okitsu No.44 and ( C. unshiuxC.

sinensis ) XC.reticulate during the storage

i Hardness //N

fnff 25
Varieties Group 5C14d 51?%45[1(;' 15 °C10 d
WL ( Citrus re- CK 4594031 a  4.00+£0.85b 5.14+0.24 a
ticulatax
C.sinensis ) cv. 24 ¢/m’ 4 4.62+0.63 a  3.64+1.01 b 4.48+0.57 a
Okitsu No.44 s

36 ¢/m” 2 3.89+0.13a 421+0.17b 4.69£0.49 a

48 o/m’ 4 4.66+0.08 a  4.42+091 b 473045 a
ANF K (Coun- CK 526+0.44 a  4.82+0.65a 4.57+0.39 a
shiu x C. sinen-
sis) X C. reticu- 24 g/m’ 4H 438+028 a  522+131a 5.11x095a

late

36 g/m’ 41 485+0.50 a  4.59+0.61 a 5.44+0.69 a

Bo/m' 4 450£053a 505£034a 556070 a
T SR RVNG iR R 225 B (P<0.05)

Note ; Different small letters in the same column indicated significant differ-

ence( P < 0.05)
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34.963,P=0.132) 5 V% JBl s AT W 0 fif R 2EL LA SR S I 42 %
Py AR PR AH 5 0 IR A A LL, 25 Ak PR AR S R B R 4
(F=32.141,P<0.05) 3 3 W0l 13 I X i RS0 17 H A7
SRS R A TE R AR IR IS AT o R A R, 2> AR R
BLRIERE . 3A0 XA S b ) A EA T 0 5 on 6 DAY
JEREAR B S T A (F=6.913,P=0.006) , £ W] 75 WL H 75
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Table 7 Effect of methyl bromide fumigation on the decay rate of
( Citrus reticulata x C. sinensis ) cv. Okitsu No. 44 and

( C.unshiuxC.sinensis ) XC.reticulate during the storage

JEE R Decay rate // %
o ZH 5
Vo ffoj?uj) scud O S0 isciod
%L ( Citrus re- CK 267:033a  800£058 ¢ 1.33x0.33 a
ticulatax % g/m’ 4 233:£067a 2567£033b 1.33+031a
C.sinensis ) cv. N
Okitsu Nod 36 @/m’ 4l 233:033a 2867:0.88ab 1.67:0.33
Beg/m 4 300£058a 30.00:1.00a 233:033 a
AR K (C.un- CK 167033 b 8.67:0.88 ¢ 033033 b
shiv X C. sinen- op /iy 4l 1.67:033 b 24.30:145b  0.67:0.67 b
;Ze) XCoreticn— 30 sl g 133003 b 23334308 b 133£0.13 b
48 ¢/m’ 4] 200+0.58h 24424133 b 133:042 b

T FISIAR/NG FRoR 22 57 8.3 (P<0.05)
Note ; Different small letters in the same column indicated significant differ-

ence(P < 0.05)
3 itig
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WK AR 11 58 5, 268 DA HAG AT A AR R Sk i R 92
X4 TR T IR B e BEZR B AR5, I 0PAh T A R BE 28 551
TRV 25 1 X6F HARR ot it 1) 52

AT BT 22 S0 288 3 Qi v it SIE 0 [ Cerariis
capitata( Diptera ; Tephritidae ) ], # /N SE W [ Bactrocera dorsalis
(Diptera: Tephritidae ) | 55 7E{R H b SE 25 N 1 i 52 A 3
I DR R R P KSR 3 W4l UV H A o
A, HEZ A PR RIS T AR O S i O AR I S0 4y
IRBERL B, PR AR R IR B e 15 C AR R T,
SE AR AT KLU BT 75 B e JEE LB E) 4390 50 g/m’
2.5 b, 3X 5T AAIESEHRAE 5 R o S A B A K S BT 1Y)
R IED ML, NI A s R R R /NS
BRIV FE JHIEL M08 30 g/m’ 3.5 hy S HFEG %O B IT &
UL v /NS i VR PP g B 7 Kb 38R I 1) 551 S
32 g/m3 4 hi g e Fgtt XoF e A5 #4 SZ R [ Bactrocera correcta
( Diptera Tephritidae) | 9752 45 A A0 B FF 5 5 I
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