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B E [B/] WARCRE R T 5 % Bracon adoxophyesi Minamikawa 7775 . 27 42 Fl 55
PRSI, R AB ey 4 e 20 1 AR PRAF B AR LB AR Al o[ 3k ] 76 10 CAAT, I AN R8s s 1] ( 30
45, 60, 75, 90 F1 105 d ) X BB . FE . I AMTFRATHZM, [&ER] B S
U VAR 30 d I 45 d IFAETE RT3 97.35%F11 82.07%, HFIF 22454 3 BEE VN H 1Y it
Ko, A B 0 M O AE T R AR A A, VO 75 d I, BRI AL 46.77%; ey 4 ik v i
A 30-75 d JE XPHEREIZESY B (RIEIE ) BRI E RS, FBRT-EN 79.00%-92.00%, SxFER (Hl
BEH 99.00% ) FHELZE AR ; 1D RIS AT B Mk O X AT A EF AR, 1R 30 d i 4 A I
A ER A AE RN 25.00%, 1 XFREA AR RN 44.00%; AT HE 0 A AR MR PR U, K 30 d MR
I HORE Y PR OE R R, O 78.60 KL, HIKCHYRRE 60 d F1 45 d, FEEREAY IS 71.33 H170.00 ki, ¥ E3E
e TR (47.80 % ); MEHE 4 ke v S X HL AR BRI . &y R AR R s ORI AR A 7 A B S R R
AR TAREL (90 3 [ ] BB IUETER K 30-60 d T AT HABEAF E TR, 7= 005t IR
T, EEISUHE T 5 ek 0 VA RS AT ZE 60 d LAPY o

KW WG IR A FAERUR; O

Effects of cold storage time on parasitism and reproduction of
Bracon adoxophyesi Minamikawa

ZHONG Bao-Zhu"" LU Chao-Jun™™ LI Wen-Lian LI Chao-Xu

(Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang 571339, China)

Abstract [Objectives] To clarify the effects of cold storage time on the survival, parasitism and reproduction of Bracon
adoxophyesi Minamikawa, and thereby improve the low-temperature storage of this parasitic wasp. [Methods] The effect of
keeping B. adoxophyesi at 10 °C for 30, 45, 60, 75, 90 and 105 d on adult survival rate, parasitism, oviposition and offspring
development, were measured and compared. [Results] The survival rates of adults were 97.35% and 82.07% after 30 and
45 d cold storage, respectively. Survival declined with longer periods of cold storage to a minimum of 46.77% after 75 days.
There was no significant difference in the number of hosts (Galleria mellonella Linnaeus) killed by, or the average mortality
rate (79.00%-92.00%) of, female wasps that had been subject to 30-75 d cold storage compared to the control group (99.00%).
However, cold storage significantly reduced the parasitism rate which was 25.00% after 30 days cold storage compared to
44.00% for the control. Cold storage increased the oviposition rate; the highest total number of eggs laid (78.60) was recorded
after 30 d cold storage, followed by 60 d and 45 d (71.33 and 70.00, respectively), all of which were significantly higher than
the control (47.80). Cold storage in did not affect hatching, pupation or adult emergence of progeny, but did decrease the @ :

& sex ratio of offspring. [Conclusion]  Storing B. adoxophyesi at 10 °C for 30-60 d had no effect on the host paralysis rate,
and increased the oviposition rate relative to the control. B. adoxophyesi should be kept in cold storage for no more than 60 d.
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¥ 7 45 Mk R %% Bracon adoxophyesi
Minamikawa s& % H B R —Fph o240, 7]
A RF AR Y F AL IKEEEE Tirathaba rufivena
Walker ( B 84245, 2020 ) 72U Opisina
arenosella Walker ( Z=Jt%, 2015; MREE,
2018) b A, ARl T A A T, — i
ANFFHARIE Sy 1 47 A5 W A ™ O B e 27
F RO, TR R R A Pk A IE A
HEATAFAE P2, A A I R I AR 2 A 7 32
AW IET: (RIS, 1989; BN,
2017) o HHIZEC A H a8 2 i A 2L kA
W ) LAY PR IR 2 — (PP BRSE, 2021 ),
(X Z IR 3 N BT AR E D, JoHETE
MR = AR T LT T35 14
RT3 2 A 7 b e R A e A R

AR A7 745 (Leopold etal., 1998) , 7Eifi 4
PRIR SRS, AR T og L 2418, i
AT DL 7 A e v AR A B ] e PR A B 7 32
(2F FREF AP AT AETS ) SRk AL B2 A
B | SR 5 AR M P B AR T AR T B ARTEAL 1
KRG T ZFh A7 A e 1) s A3 DR A7 ek B2 R 8] (B
B4, 2020) , GO HT WG /N Tetrastichus
brontispae Ferriere ( 114 5% % ; 2008; Tang et al.,
2014 )& [ R % Scleroderma guani Xiao et Wu
( BRfE4SE, 2008a, 2008b; HHFHANE, 2017) 4%,
T 5T 2R T, 308 5 PR ek 3% {1 2 A e e ) 3 s AT
FEA BV 04 5y 1) 7 1 AT LA B R DR A O e M 4 4
/% Nasonia vitripennis Walker (fEfi54, 2011 )
N 1 2 55 9% Habrobracon hebetor Say ( Chen
etal., 2011, 2013 ) AR, ARXE7E BB IR
XM A R A R B ERE , AR 10 °C &4
T AR A K e RO E S [V SR )T AR
B, DA SR8 K B[] Xof 4 vy 4 ek e e 2 A D 2
FA R SENR , LA SR S B by FH A s 45 i A e 1) =
PRI A B 2 P HEEE AR

1 #MREFEZE

11 R

Ry HY 45 0% i 0 SR A T P A o B B A AR [
b 7ZEZE N LK E Galleria mellonella Linnaeus

G AR FEHEATARMU A S RLLEL A E
RIFE AR % A %A H ISR A

12 REFH*E

121 FHEEAEAZE K P ar A g
ABERE (1.5ecmx10cem) 1, BHNNEES
10% 8% 2 /K IR AR S M B SRR, FHIBL AR H Bk 2E
8 O R A AR (FEREE 25 AR LC-
2000D) Hr, JREHR (10£1) °C, AHHXRE K
65%+5%, JCRIMAN 141 10D & TARAE. ¥
ST 1] 43 B B R 30, 45, 60, 75. 90 F1 105 d,
o VR TR (R 455 o J5 R AH 1 1) 2 28 A A R0
122 AEEENFEEEEENYE LR
AN 7 8 S ST T 14) 2 A W A, DAY S [ A [+ 174
AW —AAb 3, RRAL MR 25 3k,
BAMEHIEE 10K, £ (27£1) CHLE 5 h 5
BEi A A e DA R BORIME S A7 T8 AR5, 11
B RAEIE 6 A3 B e e e e, 8 o 306 R 250
T3 ) FIMEREAETE 2 (M 6 45 it 2
R E 53R ). A i DL AR B AR AS IE 7 e Tie
G, BE/ESET .

123 AEEENETEREETEENNEY
Mo BEIA RS il B U A A A e A A it
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A KIS 20 20 Sk, BE& R A AR
2%F, BF (27+1) CFibHAMTFLE, 2 d)E
LBRTFA N, ERMEE (KR XTL-165-VT) T
WS A5 27 E R A AR I L, T SRR I Ll 2 A A
FIPEECE, Goilar A R AL B RS
SR LA B4 24 h PR A V4 R 1) kR 2 A e SR o) TR
FIBIBRIE : B ar A AU AR RA N, R
ARy e HARFRICHEDN, R R
I AEAR R A A
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A BN 2 X}, EFRE R (27+1) °C. FHXHE
JER 65%%5% . JCEWIA 141 1 10D M41F F 15
It o BT — b8, R S K. 4
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FERMEWE 2 Sk, K Jo dREL 1 57 U 2 95 AR 4 5P
b, WETFICROP . AhH | 355 % T A O
L T B 4 o e, T AR A B AL R
LRI | BRSPS MR L

13 BiESHHZE

% JH Excel V2013 F1 SPSS V21.0 4k {4 X1 %3
AT, ZE B R Duncan’s B 221k
(DMRT ¥ ) #47,

2 GREHSH

21 REHENEFEETFRENZIT

YA R ST B 4 iy 4 e P 6 ol e A7 % R 1 52
Wi LG 1. VAR 30 d A1 45 d i, ik g
() L AT R A3 R 97.35% A1 82.07%, H.FI
FZHZESARFE (F=30.14, dfi=5, P<0.05) .,
Bifi 5 2 SR B A SE G, 47 45 Bk e e 1) S A
TR RIS, BRI RIAE] 75 d A,
FAE AT RALN 46.77%. 56 TP H 4 1
W A 5 e e AR VL 1A T 52 0 AR5, V2 7K
BFIR] A 30-75 d HsF, #6745 K P A O e %) 777
H 25.37%-34.68%, HItEMEZER (F=5.60,
df=5, P<0.05).,

x1 AELHEMNBLEREETEHEENTFEE
Tablel Survival rate of Bracon adoxophyesi after
different time of cold storage

VOmUNTTE] (d) BAFER (%) MESEAAIRLER (%)

Storage Overal survival Female survival

duration (d) rate (%) rate (%)
30 97.35+1.23 a 34.68+3.86 a
45 82.0748.35 ab 25.51+4.16 ab
60 74.44+5.44 b 31.93+5.55 ab
75 46.77+8.84 ¢ 25.37+3.26 ab
90 30.29+5.26 ¢ 20.33+3.04 b
105 11.53+3.19d 7.48£1.99 ¢

T EAE A EMELSE,  [FFEE 5 B R R R AE
0.05 K EEFARE, TR,
Data are meantSE, and followed by the same lowercase

letters in the same column indicate no significant difference
at 0.05 level. The same below.

2.2 AR E E X E A b A BE T ORI

MFE 2 T, W 4 Ik A VR T 30-90 d
W g R R PE 2 A TC B = S (F=2.76,
df=6, P<0.05), X} 75 FHIHIZER T8 79.00%-
92.00%, SXJRHIZER (99.00% ) 2 FANE;
VAR B AT 90 d B 2 AR e ) I T R I 2
I s YR THE A5 e 1) 2 A A 2 Bt o5 12 S [0 11
FER TG, A0VA R 30 d J5#H 46 Ik g X 7
TR N 25.00%, 53R (44.00% ) HHEE
FEART 19.00% , Y2 A [BIE K 2 105 d B4 7H &
I X 2 E %A (F=30.01, df=6, P<0.01),

R 2 ARENSHEREIX G Sl EEH EF R
Table2 Effectsof cold storage time on host parasitism
of Bracon adoxophyesi

IR (d)  HIFER (%) AR (%)
Storage duration (d) Mortality rate (%) Parasitic rate (%)

30 88.00+4.90 a 25.00+5.00 b
45 92.00+2.00 a 15.00+£2.74 ¢
60 83.00+7.68 ab 10.00£2.74 cd
75 91.00£4.00 a 7.00£2.55 cd
90 79.00+11.55 ab 4.00+1.87d
105 64.00+9.41 b 0.00+0.00 e
CK 99.00£1.00 a 44.00+1.87 a

2.3 AF T iE) X By A e 5 T O R M

T4 TR B0 X 4 i 465 i PR e 7™ DY S ) 52 i) 41
3. R 30-105 d J5 A AR MY O R 2 2 3
ENEEE RN e S S SRS R [ )
30 d Ao ey A i B e 1) 7 B B AR, oM 78.60
b, FOORY G 60 d F 45 d, P2 BREA0h 71.33
R 70.00 K7, X =FHZEEFARE, HEYE
FE AR (FREREh 47.80 ki ); [RIBFMFE 3
T LU Y, B VA R ] Y B, 27 AR
TV BR8] i) S HHEIR , 2898 0T 27 A 0 HE e 1)
FEUN I — AR S 4 BEE 6 K, PRI G RS
B Y 50%1A I

ey 2 0 P0G VA R I X TR R B IR
gk 4, MR 4 TN, 00 252 QB R4
HAEIE R AR/, UG YT [E) R 105 d
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0 2 A 3 T 7 B0 B R A R SRR AR AN, LA v
FRIALE B2 X 48 15 4 0 o e A QR BRI R L %)
SRACIRA ORI R X B2 A LR
P25

3 4 M e 22 o Y R T B A T

YRR R E MR (R 5), (Al 5l
PRSI 280 Ve T 2 (1 A e 1) M e i T
R, RZV AL B 7 A 8 AL (Q
d) A 115, Mz Es, TAFAERTELL
(Q &) 2B VN A A AE M RRAR, 448

R 3 ANESHETE X8 S R = I E R R0
Table3 Effectsof cold storage time on oviposition of Bracon adoxophyesi

VBRI 1] (d)

F=hr (ki ) Eggs laid per female (grains)

Storage duration (d) 2d 4d 6d 471 Total number
30 9.20+3.88 ab 50.00+10.05 a 19.40+2.99 be 78.60+8.90 a
45 6.00£1.52 b 43.00+£7.09 a 21.00+£3.91 be 70.00+5.99 ab
60 0.33+0.22 b 30.33+9.40 ab 40.67+1.86 a 71.33+£10.72 ab
75 0.00+£0.00 b 27.40+£7.41 ab 17.60+2.06 ¢ 45.00+7.50 be
90 1.00+0.77 b 18.20£5.15 be 36.60+6.45 a 55.80£10.29 abc
105 0.00+0.00 b 2.80£1.50 ¢ 30.20+3.04 a 33.00+3.49 ¢
CK 15.20+5.98 a 32.60+8.08 ab 0.00+0.00 d 47.80+8.73 be

R4 ARREDSHEET )X 8 5 i i i T R4 RFE AL R R 20
Table4 Effects of different cold storage time on larval survival and pupation of
Bracon adoxophyesi progenies

VRN TA] (d)
Storage duration (d)

BRAEAEAR (%)
Egg hatchability (%)

Larvae pupation rate (%)

gl (%) HCPAER (% )

Adult emergence rate (%)

30 91.04+£1.40 ab
45 88.49+2.72 ab
60 94.30+1.32 a

75 89.74+4.60 ab
90 88.49+3.09 ab
105 83.39+£3.89 b

CK 87.92+2.42 ab

75.11£7.33 a 85.77+£3.66 a
78.05+£5.74 a 87.71£2.48 a
90.08+3.06 a 88.77+2.33 a
81.9342.02 a 79.52+4.69 a
74.87+6.28 a 89.53+£3.06 a
73.19+£8.52 a 87.45+7.35a
87.12+4.24 a 89.87+£3.16 a

R 5 VA EIX G SR E TR BT

Table5 Effects of cold storage time on progeny sex ratio of Bracon adoxophyesi

VR (d) AR ) HEERRCH (%) BEECE () HEG D)
Storage duration (d) Total nu?ilr?jg of adult Number of female (ind.) Number of male (ind.) Sex ratio

30 51.80+11.16 a 10.40+4.99 ab 41.40+12.42 a 0.25
45 51.00+5.45 a 12.20+5.81ab 38.80+4.79 a 0.31
60 37.80+15.90 ab 7.80+4.75 ab 30.00+14.20 a 0.26
75 28.00+7.83 ab 3.00£1.90 b 25.00+9.08 a 0.12
90 14.00+£2.51 b 0.40+0.24 b 13.60+2.42 a 0.03
105 29.00+5.02 ab 0.00+0.00 b 29.00+5.02 a -

CK 42.20+12.16 ab 22.6049.16 a 19.60+6.02 a 1.15
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JECINT A 105 d iF, A 2R de A O e
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g AR SR SO A A 7 RN, Y
IR IR IR R AS (H ] LAY 28 KRR e il Ak K
KB, BACHPREEER (Hance etal, 2007),
7] i i o T 30 114 A AT R B [ ) B ik 25 75
R FIAAT R PR A G ) N, FEOL
FHfr4i 84 ( Coline and Boivin, 2011; Forouzan
et al., 2018), Mm% (2022) WIFERM, K
TSI % Fopius vandenboschi (Fullaway) i) 314k
R i 2 i ) AR AR R s i) ) 2 K i AR, L
5 2R T IRZE( 25 °C ); BaE[ ik Harmonia
axyridis Palla [FHEPIFLHRTE 10 CAT ¥
P17 30 d FHAETE R B IR 5 80%, YKL F 2 40 d
A 16 U 23 A 2 50% AT 5 {H 2494 B B R AIG
F)0 °CLRAF 20 d B L HAETE Zh CAR T 50%( X
A%, 2009 ); Kidane 45 (2015 ) X 85 B /)N
% Encarsia sophia (Girault & Dodd) i1 #E 1714
T, B Rl A E R, PR AL A H A
MR 66%-72%. TEANI N, W76 a
30 d F1 45 d J5 USRS AE IS 2253 90 97.35%F1
82.07%, Pig Z IR EE; 2S5 Rt ) ZE
£ 60 d B B AR 200 74.44%, RSB E
75 d BFAF AR AETE R W RRAR, AR RACH
46.77%; [RIFHAIFST A B, iy o5 0o A e ol e A
T e o AR B HIRAEN B 0 TR, X0 S AR A T
AHH,

AT A W 1 B A e P A AR R (]
M ZE R TP ( Nadeem et al., 2010 ), &[G R
BEARIR (-4 °C) 7t 20 d AR, HFER
WL R AR S TR, 20 2 W) R R
B IR ( PR SE, 2006 ); XIS (2020 )
WHoE R, MR A% Aphidius gifuensis Ashmead
1) 7 A SR 2 i 25 V4 TR P ] 14 B SR ST DA, 4 K
IHETE 20 d Z WHZFAEFRTE 80%L) |, 18
REGRE] 40 d BAFAERDE T, W5k
B4R 30-90 d Jim X A% PRI AL A 32 45 TE

H2EF T ERRIZEET-4R 79.00%-92.00% ,
EiXTBRAIIFEZR 99.00%H Fb 25 57 N .35 5 (HA T
2 B I B i A I A e X A AT AR R, s
FE 30 d A A Ik A WA ) A R 0 A AR SR AU
25.00%, SXTHR (44.00% ) AHELFEMR T 19.00%.

IR FHGA 23 5 e 2 A e 1 P B, — el
0T A A W 1 AR B 7 23 Bl TR0 B 19 B AR
it A] (4 ZE 17 B4 ( Hanna, 1935; Debach, 1943;
WHLRAE, 2017 ), (HAKIIY &I 4 Ik f e
R 30-60 d Ji HfE 8 1 7= O RO BRZL 2, A
T8 YV T R X R i A i A e M e 7 B A i
VER . S5 R A A R B A 4G, ans
OB REE 90 d J5 147 BF e B Bk s T2 K 60 d
AR (FESCHESE, 2016 ); [ R HEH-H
Ophraella communa Lesage i, 11 25 4-8 °CHYIE
TRk 5 2 fef H i L A% i B R G, A
AR IEGR (ZE4, 2010 ), & TR K EL
B U O B A AR RS AR 2, BRI VR
PLHIA IR ARIIESE .

KRR F R E ), BT REHK
TR A B ANBE S LRI , St IR 8s /7%
B ERN AL ZI B, v RE S 2 5 — AN &
BINEFSIC (Visser et al, 2010 ). A<WFF74E
FEH, A A5 g A I R R X LA B AL |
2y He AR T B P AR 7 A B s, R 285
AR RV, My 4 e AR L (@
3 ) BEAG, MRS AR, R SR R,
NI T TR AV JAS ) T 2 A e B R AR 34
WEPE HL R R R 2, X ARSI iR T =
S FE B AR 4 [ RA A it — 2B 5%
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