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Effects of northern fruits on the cold tolerance of oriental fruit fly Bactrocera dorsalis
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Abstract: To clarify the effects of northern host fruits (apple, peach, pear, and pomegranate) on the cold
tolerance of oriental fruit fly Bactrocera dorsalis, individuals reared on the southern host banana were
used as the control. The supercooling points (SCP)and freezing points (FP ) of mature larvae, 5-day-old
pupae, and 5-day-old adults of B. dorsalis fed on the four northern fruits were determined. Differences

in water content and cold-tolerance-related substances (glycogen, sorbitol, trehalose, and protein) in the
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three developmental stages after feeding on different host fruits were compared, and the correlations
among these indices were analyzed. The results demonstrated significant differences in SCP and FP of
B. dorsalis after host fruit treatments. Pupae fed on pomegranate exhibited the lowest SCP (-9.29 °C)
and FP (-9.00 °C), significantly lower than those of pupae fed on peach, apple and pear, and signifi-
cantly lower than those of mature larvae and adults fed on pomegranate. Significant variations were also
observed in water content and the levels of glycogen, trehalose and other substances. The water content
of 5-day-old pupae fed on pomegranate (69.21%) was significantly lower than that of pupae fed on pear.
Mature larvae fed on peach (15.24 mg/g) had significantly higher glycogen levels (15.24 mg/g) than
those fed on apple and pear. Trehalose contents in adults fed on pomegranate (1.66 mg/g) and peach
(1.56 mg/g) were significantly higher than in adults fed on pear. In addition, adults fed on peach showed
significantly higher protein levels (29.94 mg/g) than those fed on pear. Across all developmental
stages, SCP and FP were positively correlated, while SCP was negatively correlated with glycogen con-
tent. These findings suggest that B. dorsalis populations feeding on peach and pomegranate exhibit
stronger cold tolerance. Therefore, enhanced monitoring of B. dorsalis is recommended in peach and
pomegranate orchards in northern regions.

Key words: Bactrocera dorsalis; host plant; supercooling point; freezing point; water content; cold-

tolerance-related substance; northern fruit
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Table 1 Supercooling points and freezing points of Bactrocera dorsalis at different developmental stages

after feeding on different host fruits C

1 ¥&H1 15 Supercooling point 25 VK 5. Freezing point

Host fruit EA S AL 5 H i 5 H i EA AL 5 H &1 5 H iR
Mature larva 5 day-old pupa 5 day-old adult ~ Mature larva 5 day-old pupa 5 day-old adult
77 # Banana -8.14+0.29 Ab  -8.62+0.26 Ab  -8.93+0.26 Ab -7.94+0.29 Ab -8.37+0.26 Ab  -8.56+0.24 Ac
Hk Peach -7.67£0.30 Ab -7.23£0.26 Aa  -7.59+0.30Aa -7.33+0.30 Ab -6.76£0.26 Aa  -7.31+0.29 Ab
SR Apple -6.42+0.25Aa -6.84+0.29 ABa -7.18+0.27Ba -6.20£0.25Aa —6.62+0.29 ABa -6.82+0.27 Bab
%! Pear -6.39+0.24 Aa  —6.63£0.26 Aa  —-6.950.27 Aa —6.19+0.23 Aa —-6.44+025Aa  —6.29+0.49 Aa
{i#4 Pomegranate -7.95£0.27 Ab  -9.29+027 Bb  -8.42+0.25Ab -7.59+0.28 Ab -9.00+0.27 Bb  -8.24+0.26 Ac

KPR I B AR 22 o AT AN [R)R S R 3 s A ] 27 2R S bR T) e 25 2 18] 28 Tukey 46 567546 46 25 52 3% (P<
0.05) ; [RIFIAS[RI/ING F: 3 A R B A7 AN [R) 77 32 R 52 22 (8] 28 Tukey K96 A6 596 22 55 18 3 (P<0.05) . Data are mean+SD. Dif-
ferent uppercase letters in the same row indicate significant differences among developmental stages on the same host fruit according

to Tukey test (P<0.05); different lowercase letters in the same column indicate significant differences among host fruit treatments

within the same developmental stage according to Tukey test (P<0.05).
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231 BREXRRFEIREEHDNEBKEAERSE
BT Mb 1) A7 /0N S i A A &y H R P AR D A

150, N 15.24 mg/g, BUR B 511 2 2040 R N A TR 75
HWIRZ , N 14.53 mg/g, PIE Y B3 m THEARSE
T2 A L IR AL 2 A4 AR P
ik, 4 10.71 mg/g, B E MK THCERE FEMAGRM
G (P<0.05) . HUE SFhAF RS20 5 H i1
RPBER SR Z R R AR . BEHENS Hik
AR PR R B A, R 16.13 mg/g, SHUE A
()5 H R AR R R 2 R B (A B
FHCE HA 3 Fh 25 RS2 5 H il H (P<0.05) B
BAY S H S a AR B SRR AR, 29 10.73 me/g,
AR F U oAt 4 Fp 25 2 SR SR (P<0.05, % 2) 6
BB AR SESLURLE R AR /NS0 3 o e A P
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15.34 mg/g, AU & B35 5 1 5 H #8115 (P<0.05) , 5
F W E R T HBU I (P<0.05) ; BUEBEAIBLE) 3
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gy R Y L AL R S (P<0.05) s BUESBLAY 5 H S i
PR B S ey, M 25.22 mg/g, B &R THUE
SESR AL S H A Py 1L AL F i (P<0.05) ;
B 5 Rl TR 25 2SR50 5 H 8 e A oy LB s
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Table 2 Contents of cold-tolerance-related substances in of Bactrocera dorsalis at different developmental stages after feeding on

HERARE (K2 BESFA ERILARE/INE
Wi 3 b U AR P LR R i AR A — 0, B R G
H<s HIRIR<S B R, H.3 Fh i s 2w ks 22
FAREGR2),

different host fruits
o M FE 4 i & 1 Cold-resistant substance content/(mg/g)
e L s ok \ — i
Host fruit Insect state Water content/% A th “~ Az B &I E\%
Glycogen Sorbitol Trehalose Protein
4% Banana 344 1t Mature larva 74.96+1.50 Aa  14.53+0.55 ABa 11.67+1.54 Ab 1.55+0.18 Ba  18.78+2.69 Aa
5 H % 5 day-old pupa 71.29+0.68 Bab 13.38+0.65 Ba 13.60+£1.09 Ac  1.93+0.03 Aa 22.43+3.65 Aa

5 Hi& i d 5 day-old adult

74.37+0.79 ABa

16.13+0.31 Aa

17.13+£2.63 Aa  0.97+0.09 Cc

21.94+1.37 Ab

Hk Peach Z4)) 1 Mature larva 72.70+2.55 Aa  15.24+1.00 Aa  16.93+2.40 Aab 1.21+0.17 ABa 21.82+2.21 Ba
5 H#AUH 5 day-old pupa  72.90+0.83 Aa  12.52+0.41 Aa  20.32+3.23 Aab 1.08+0.08 Bb  14.82+1.40 Ba
5 Hit R H 5 day-old adult  75.27£0.49 Aa  13.51x1.33Ab  23.62+2.78 Aa  1.56:0.15Aa  29.94+3.43 Aa
SR Apple &%) Mature larva 72.79+0.47 Aa  11.65+0.18 Bbc  12.18£2.26 Bb 1.68+0.04 Aa  23.65+2.16 Aa
5 H AU 5 day-old pupa  71.23+0.74 Aab  12.74+0.30 ABa  18.90+2.17 Bbc 1.20+0.18 Bb  19.46+4.39 Aa
5 H it AR 5 day-old adult  72.80+0.93 Aa  13.15+0.64 Ab  29.47+3.55Aa 1.36+0.13 ABab 24.47+2.02 Aab
%4 Pear F#4); th Mature larva 71.07£0.08 Ba  10.71£021 Ac ~ 22.96+320Aa 1.36+0.19Ba  16.01£2.27 Aa
5 HiR W S day-old pupa 72.08+0.66 Ba  11.98+1.13Aa  25.22+0.79 Aa 1.82+0.06 Aa  19.28+4.37 Aa
5 HiH{H S day-old adult  73.96+0.57 Aa 10.73+0.44 Ac  27.49+5.10 Aa  1.11£0.06 Bbc  22.19+2.06 Ab
Yakid L4 Mature larva 71.73+0.39 ABa 13.42+1.02 ABab 17.5043.35 Aab 1.55+0.12 ABa 18.48+2.24 Aa
Pomegranate 5 5 i 5 day-old pupa  69.2140.85Bb  11.47+0.86 Ba  19.89+0.35 Aab 1.36£0.07 Bb  20.2043.12 Aa

5 Hit R 5 day-old adult  74.04+1.22 Aa

15.34+0.27 Aab

22.36+4.43 Aa  1.66+0.06 Aa  21.19+2.74 Ab

KPR I B AR E 22 o RIS [ R S 7 B 2 s A ] 2 2R S b R[] e 2 2 18] 28 Tukey 45 5674546 96 25 5 1 3% (P<
0.05) ; AN R]/ING P AR IR B S EAS [R] 37 35 52 2 ] 28 Tukey K 987246 05 25 57 8. 3% (P<0.05) . Data are mean+SD. Dif-
ferent uppercase letters in the same column indicate significant differences among developmental stages on the same host fruit

according to Tukey test (P<0.05); different lowercase letters in the same column indicate significant differences among host fruit

treatments within the same developmental stage according to Tukey test (P<0.05).

233 BERRFTERFZGH D ERIKNEEESE

B 5 b 37 32 RS A A /NS i A UK P T
WS RERADE  BEFAMALY S H MR
PNV S i i, 40 N 1.93 mg/g F11.82 mg/g,
B T HCEHE SER GRS H IS A P it 95
B (P<0.05) s U AT AR S % ik He 1k Py g
W AR =, O 1.66 mg/g, SICEMRAISEIR 19 5 H ik
N HE AR A T AR e 25 N W (L T
BRI AR 5 H i i U A TR SEE 5 i (P<0.05,462)
A AR TR 2 32 R S A /)N SIS 3 e S A g il
TRAAAEES T IEFEMAN S H i R4 AN
T PR O i 2 R T HCE AR IR 27 AR S 2 A
FUS % Bl AR P TR SRR B 4 (P<0.05) , T HRE S
T BORUE R S R M A P9 T A e {1,
T HCE AR R 25 SRS E AL Bk S H s i e A

P E  i (P<0.05, %6 2) .
234 BERRAFIRFZGHDEBIKAANEORESE

WU 5 Pl oy SR SE A /N S 2 g AU s
A A P B e 2 (R 25 R B IRk Y
5 H W R PR PR R A A, M 29.94 mg/g,
EE TR A BURARA S B AR 8 A
J i (P<0.05,382) . WA SR RLRA
PR /NS e 3 o el S A N B 1 T B R R 2
AN B AR S H I R AR P R A R
15,4 29.94 mg/g, o 2w T HCE AR A A7 RS 2
AL RN S H S A P 8 115 7 i (P<0.05,382) 6
24 BINKBEAHNRSFTETSMHELME

175 /NS S S0y VLV 0 1 5 8 DK S
1IEAHIE (7=0.991, P<0.01) , 55 b8 B £ B 52 0% i 3% 1
A (=-0.582, P<0.01) ; i /NSE 0 5 H I8 I 2 ¥ 200
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15 25 YK S S 2 IE A 9E (7=0.986, P<0.01) ; 4%
ISR S H RS BV AN S 4 VK N S S IR AR G

(r=0.852,P<0.01) , 508 55 B A I 28 S AH ¢ (=
0.986,P<0.01,%3).

R3 BNRBI R AR S EETENHEXREY

Table 3 Correlation coefficients between the supercooling point and major variables in Bactrocera dorsalis

AN RS A v A

Swpercooling pointof  ZKA  fokRE BEEAR WAEEAR WEEAR EARAR
different developmental  Freezing point Water content Glycogen content Sorbitol content Trehalose content Protein content
stages
#:#4)) 1 Mature larva 0.9917 0.025 -0.582" 0.005 -0.185 0.202
5 Hi% 45 5 day-old pupa 0.986" 0.392 -0.052 0.411 -0.080 0.000
5 H# R 5 day-old adult 0.852" 0.020 -0.593" 0.253 0.291 0.392

#+ LR F AN (P<0.01) . ** indicates extremely an significant correlation (P<0.01).

3 it

B AU AT FE e ) 5 A A TG B DA OC , Tk
AN s ES P S R A i B AU FE R ) A% O TR AR
SURES S NERSIERY) Gy (AN A N T WAL N S G S
AR (G F155,2014) . ARFREEE R BR
B 5 Fh 77 RS0 JE A /N S 2 A L 5 H I RN
5 H & R R H S g vk oS A e Bl B 22 7 1
HHECE AR A AR B A /N S 3 S A
P AN RS VK S ] AT T HRE RS SR 1Y, R 2
FIR S G/ b TR A PR . Ak A/
SR TR FE fE 75 HOW AN R 27 32 1077 DR e bk 2 1
AHSC LB, 2006) o 19140, 7575 2555 (2025) 2
U925 0 WA /N SE R A E T AL BRI AR B
PEVE 538 N B s T RS R AL | AR
T FE P 235 R v B B2 o AR /)N S 0 v e ) A 5
B A EACH AR A BRI R ER,
ST R 38 Ao 7 R R AR iR L SE Y 2D IESE T
A B SN IEEA G, (HBFE R, AHRF E LA
(7] HEUSARG /NS B A S v ) RN B UK AP R 25 7, 3R
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AWFFE IS BN 77 32 A /NS bt v ) S i
IRy HUSR — 2, BCEHORT A 18 A A /N S i 2 21 %))
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