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Life table of the experimental population of Bracon adoxophyesi
Minamikawa at different temperatures
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Key Laboratory for Monitoring and Control of Tropical Agricultural and Forest Invasive
Alien Pests, Ministry of Agriculture, Haikou 571101, China)

Abstract In order to explore the effects of temperature on the development and reproduction of Bracon adoxo-
phyesi Minamikawa, the life table of the experimental population of the parasitoid at six different temperatures
was studied. The results showed that the developmental duration decreased with increasing temperature, and pre-
oviposition duration (0.4740.03 d) at 36C was slightly longer than that (0.4340.06 d) at 32C, indicating that
too high or too low temperatures could inhibit ovarian development. The generation time increased significantly
with the decrease of temperature, indicating that low temperature significantly inhibited the development of the
parasitoid. The relationship between the developmental rate of different developmental stages and temperature
could be simulated by the Logistic model. The developmental threshold temperature of pre-oviposition duration
was higher than those of other developmental stages. The average number of eggs laid per female at 24 C was the
most (619.86 eggs) » and those at 16 C and 36C were the least (139.60 and 154.43 eggs, respectively). The pop-
ulation trend indexes at 24, 28, and 32C were 101.78, 74.25, and 73. 41, respectively, and those at 36C and
16'C were low, showing that too high or too low temperatures were not suitable for the population growth, and
low temperatures had stronger effects than high temperatures. The population trend indexes at 24 —32C were
higher, indicating that 24—32C was the most suitable temperature range for population growth of this parasitoid.
Key words  Bracon adoxophyesi; experimental population; developmental threshold temperature; effective

accumulated temperature; life table
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Table 1 Durations of Bracon adoxophyesi at different temperatures

KBEHM/d  Developmental periods
g/ C S 5
Temperature bl Egg 4 Larva fiilfi  Prepupa i Pupa ';*’—El'li?]u/ﬁ;ﬁ . N Tﬁ‘ﬁJj—J,ﬂ;‘ﬁ

Pre-oviposition duration Generation time
16 (4. 89740.06)a (6. 4540. 25)a (8.147+0.55)a (18. 3640.43)a (7.2840.59a (41.9840. 63)a
20 (3.1440.03)b (4. 1740.0Db (3.26=+0.08)b (12.4340.15)b (2. 7140. 23)b (26.14=+0.27b
24 (2. 0840.03)c (2.2540.08)c (2.2540.09)c (6.8340.05)c (0. 9940. 08)c (14.4740. 16)c
28 (1. 5540. 04)d (2.1240.08)cd (1. 20=£0. 06)d (4. 68=+0.07)d (0. 5140.09¢ (9. 8040. 15)d
32 (1. 2640.02)e (1. 9240. 03)d (1. 04=0. 02)d (3.75+0.04d)e (0. 43740. 06)c (8.4540.1De
36 (1. 0940.0De (1. 24£0.02)e (1. 0240.02)d (3.46=+0.02)e (0. 4740.03)c (7.2640. 0 f

D) R AP I E EARiERR [ 55 AN R 5B 23 3 FRTE 0. 05 K225 35 . R ST Tukey”s HSD #25%,

Data in the table are presented as mean®=SE,and those in the same column followed by different letters are significantly different at the 0. 05 level

by Tukey’s HSD test.
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Table 2 Logistic model for analyzing the relationship between developmental rate (Y) of Bracon adoxophyesi and temperature (t)

RAIE BB Logistic modl HXRHR Fi "

Developmental stage F value P value
bl Egg Y=1.115 4/[1+EXP(3. 923 6—0. 151 3¢)] 0.999 9 10 536. 810 0 0. 000 1
4t Larva Y="5.890 3/[1+EXP(4. 541 4—0. 073 9¢) ] 0.963 5 19. 423 7 0.019 2
Tl Prepupa Y=1.051 9/[1+EXP(6. 452 8—0. 268 4¢) ] 0. 990 9 81.313 3 0.002 4
i Pupa Y=0. 321 5/[1+EXP(5. 098 8—0. 205 8¢2) ] 0.998 2 416. 176 5 0. 000 2
FEIRRTH Pre-oviposition Y=2.273 5/[1+EXP(10. 701 3—0. 442 0¢) | 0.994 3 131. 261 0 0.001 2
/% Generation time Y=0. 150 3/[1+EXP(5. 037 7—0. 203 2¢)] 0.998 0 382.892 3 0. 000 2
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Table 3 Developmental threshold temperature and effective
accumulated temperature of Bracon adoxophyesi

at different temperatures

RE B REEMRE/C AR/ H - B
Developmental Developmental Effective accumulated

stage threshold temperature temperature
i Egg 10. 83+0. 18 27.09=+0. 30
4 Larva 12.21+1. 29 31.37%1. 21
B 13.8941.03 19. 90£1. 10
Prepupa
W Pupa 12. 6540. 53 76.24+1.98
N 16. 091, 39 7.50+0. 68
Pre-oviposition
14 Generation time 12. 6440. 41 163. 7642, 47
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Table 4 The experimental population life table of Bracon adoxophyesi at different temperatures

REME: AL & T B H % Number of individuals at the beginning of different stages

Developmental stage 16 C 20C 24C 28C 32C 36 C
by Egg 100 100 100 100 100 100
GRFET %/ % Mortality of egg 31. 68 27.48 22. 39 16. 67 18. 10 11. 56
JIZET %L Number of dead eggs 31. 68 27.48 22.39 16. 67 18.10 11. 56
4 H Larva 68. 32 72.52 77.61 83. 33 81. 90 88. 44
ZHBET-# /% Mortality of larva 62.32 62. 20 11. 53 4. 00 12.78 28.98
2l B BB T4 Number of dead larvae 42.58 45. 11 8.95 3 33 10. 47 25. 63
Pl Prepupa 25. 74 27.41 68. 66 80. 00 71.43 62. 81
FWIHFET %/ % Mortality of prepupa 34. 62 2.70 2.18 4.16 5.33 4.79
WAL -2 Number of dead prepupae 8.91 0.74 1. 50 3.33 3.81 3.01
i Pupa 16. 83 26. 67 67. 16 76. 67 67. 62 59. 80
IfiFET-/ % Mortality of pupa 17. 65 8. 36 11.11 4. 36 18. 31 9.25
IfiZE T4k Number of dead pupae 2.97 2.23 7.46 3.34 12. 38 5.53
AL AL % Number of emerged adults 13. 86 24. 44 59. 70 73 33 55. 24 54, 27
I H %% Number of females 3.96 11. 11 16. 42 21. 49 21. 90 18. 09
HACAEIE# /% Generation survival rate 13. 86 24, 44 59. 70 73.33 55. 24 54, 27
FEMESE 1477 Dl 4 Average number of eggs laid per female 139. 60 398. 80 619. 86 345. 50 335. 20 154. 43
it N —4Cr= L% Estimated number of adults of next generation  76.62 1082.86 6 076.33  5444.82 4 055.10 1516.11
FhiE a8 %8 Population trend index (I) 5, 53 44, 31 101. 78 74. 25 73.41 27.94




44 55 1 1Y

AR S AE AN ] E T R 4 M S e S A A iR

« 109 -

3 itig

A i T IR TE I 78 RS R - 0o B R AR sh S 1Y
SR IR T L R R A AT
R, M IR e A IS A K R B ZEE R
M 2. BR T 36 CHFAY ™ DIHETI (0. 47£0. 03)d
KT 32 CHFAY = IR RTH (0. 4340, 06)d Fb, HA%
SR T D7 1 40 i 3 R T v T 4 s 10 B S A
o AR T O SR F L CE BN L
A BRI FR AW — . A
AR B BT R S AR BE (16, 09 1. 39) C iy
FHAWB B & R R U W% 7 A e B
TR IR . BE A I B A REAIG LA Dy
FEA BRI 2 B M sNR A A R E

A SERG RN AE Ay R W, 24 ~ 32 C I 48 7 45 ik
ORI AR B K AR TR K. 7
24 CTR At A5 Mk A e M e 1) 5 O o e 5. O 619. 86
Ki. 16 CTF /=R i fi. 208 24 CHF=BR i) 1/4.,
7 36 C A 16°C i, HAPHE RIS K 2 3] 1 8 R
il P R S B0or 0 o 27. 94 1 5. 53, Ul B IR B
T v B S IR N I T AR A, HLARIR X% A
AT R, 24~32 CREaaE A K R B M
B IR E Y . 3 RIS L R 0t ] Ok B AR
o) 7 P8 R P [0 R I AR ) B R B AR AR

RSO T X S s R R EE.
TG 5 EFH R, 56 TR LI R 8
FAFEIRSER T X% A AR e A KR B W5 e A 1 F
HE— 29T . 3X 67 T RIS Rz A A e 1) AR Ak
B AT MR LA IR

S 3k

(1] ZEjEa, 3028 400 5. S AR I—HF ARk 1 43 2 b
LG SFAEDFTT (B8 H AR, 07 R JL 40, 2014,
51(1):283 - 291.

[2] VENKATESAN T, JALALI SK, SRINIVASAMURTHY K.
Competitive interactions between Goniozus nephantidis and
Bracon brevicornis, parasitoids of the coconut pest Opisina
arenosella [ J]. International Journal of Pest Management, 2009,
68(55): 257 — 263.

(3] e N RILFNE E KMol R, Mok A Y g Rl ik [N, &
RIEAR[2014]1 5, 2013,

(4] BEw."E,4)0% 45 BAGMF Uk Opisina arenosella Walker
BEAH SURED L AR ET ). AW 254R, 2018,22(D) 17 - 22.

[5] JAYARATNAM T J. A study of the control of the coconut
caterpillar (Nephantis serinopa Meyr. ) in Ceylon with special

reference to its eulophid parasite Trichospilus pupivora Ferr

[JJ. Tropical Agriculturist Ceylon, 1941, 96 3-31.

[6] RAOY R. An outbreak of Nephantis serinopa at Mangalore [ C].
The Proceedings of the Fifth Entomology Meeting. Pusa, New
Delhi, 1924 92-98

(7] Tafh, Bz, 20k, 4, B0 2R A% A b [ % 0 A 1 XU
AT ] A% A4, 2013, 22(3) : 163 - 168.

[8] Ha% . Wphae, BRHk, 5. BB AR A BRI kL) ] #4
Wl Ble#, 2015,35(7) ;63 - 68.

[90 2=k, Sl . ) £, B AR OB 2U i 2 A= K Biiva [l .
FRARFE L, 2015,34(4) ;10 - 13.

[10] A osh, SE, BAF) . 45, BT CEVEE ARG F = O 5%
WA F) 5% ZAAE L) ], A2 252441, 2014, 34(20) : 5868 - 5874

L11] 2, XUE0 . B LA 5. 48 S e P L 32 e B ™ AT
WFRLT]. FRBEERL 2%, 2017, 39(2) : 382 - 389,

[12] frRAE, Brsf . . oo EAR A 5 ik iy e [ . il R
2R ,1989,15(4) 437 - 439,

[13] FEF5 A2 % NIRRT 85 U8 0oF 52 96 Ah B A A R 0T
FEL ] AL PR, 2016(2) . 1 - 5.

[14] ZAMANI A A, TALEBI A, FATHIPOUR Y, et al. Effect of
temperature on life history of Aphidius colemani and Aphidius
matricariae ( Hymenoptera: Braconidae), two parasitoids of
Aphis gossypii and Myzus persicae (Homoptera: Aphididae)
[J]. Environmental Entomology, 2007, 36(2);: 263 - 271.

[15] LOGAN J A, WOLLKIND D J, HOYT S C, et al. An analytic
model for description of temperature dependent rate phenomena in ar-
thropods [J]. Environmental Entomology, 1976, 5(6):1133 - 1140.

[16] KIVAN M, KILIC N. Age-specific fecundity and life table of Tris-
solcus semistriatus , an egg parasitoid of the sunn pest Ewrygaster
integriceps [ J]. Entomological Science, 2006, 9(1): 39 - 46.

[17] sk2238, BRu &%, BRI AR, 48, R AUVE R XTI Hif (M. b,
rhE AR s A, 2002.

[18] R B3IV, Jbat : FEBs Tl i At 1978 154 - 160,

[19] Mpkges . REH ok %, 55, JE3ER BR B N [ B T 11 52
Rofhie e are () ). BRI, 2004,47(2) . 219 - 222.

[20] R BE7 30 BlKER 55, U0 F A7 A5 1 2 A3 A i sl S A B
A AR A R LT ], A Al R 22 4H , 2005, 26 (1) : 50 - 52.

[21] JJE S, 516, DPS i Ab 3 R 55 S5 et 43 S B
Pz M. JL5t B2 A 2007

[22] VPR KRBT, P, 4. 22 K A8 I A0 AN )3l B 1 A 4 0108 40 A
e[ MR AR . 2014, 41(6) . 673 - 679.

(23] A Osh, SR, BAA) . 45, IREEXH CEURE ARG F ™ O ¢
M Py O R AR L] . AR 25244, 2014, 34(20) : 5868 - 5874,

[24] ZE@ 0, ELLM, TAEM, 55, /&0 AR TRR BE T 1 5556
Rt )], B4, 2010,53(7) . 773 - 779.

[25] EAA R KA 55, j AT EPR R [RNREE T i1
R PRSI R ] R HR, 2012,55(1): 77 - 83,

[26] PANDEY A K, TRIPATHI C P M. Effect of temperature on the
development, fecundity, progeny sex ratio and life-table of Campo-
letis chlorideae , an endolarval parasitoid of the pod borer, Helicov-
erpa armigera [J]. BioControl, 2008, 53(3): 461 - 471.

(TE%%. | &)





