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(MR KA AW B IR WF ST/ KB R BN T REOR B P, K4F 130118)

BE. WXEEH Allomyrina dichotoma E:—ME BRI ZRMFEIRE M, ARSCHFE THERE (20C ., 23°C ., 26C
20°C | 32°C) KBS KiE (35% . 45% . 55% . 65% ) FIRUR 4o Ay LT RBCR s, Z5R R
XS JER 4 e W M T 5 A E B TR A T S B4R, 20°C ~26°C MR AT 55 ~62 d ZMH], BEKT 29C ~
32°CAbHE; 20°C ~23°C FRYMER A ArTE 33 ~48 d Z [0, BERKT 26°C ~32°CAbHE; IRETIR AL S B & /K 5%t
BULRR 4 il FRBCE A B, 26°CHE, 4 DR S/K A FREE R 31,42 h/0E, BERT
HERELI, FEES/KES55% ~65% I, 5 AR T8 R 18.83 ~19. 12 S/, BEFTHE
FMES KA ER | HAP DUREE 26°C | HIMES K 55% AT DU R 4t T B e, 1845, 42 Sk/E, 4R EF
RS 4 e R AR Y B B[R] A A R LTI R R A, AR R T O S Y R e I R A TR B g 2
S TE26°CHT, BUOUR A AT R BB S THE IR, 7635 ~45 d i), sFPEImm (12,33 k),
LA TRR, EEUCR AR 32 SUUR 4 fa by, LR R R 44 26°C, TRIBR & /K 55%

KR, BOURAM; RE; WEESKE; FHa, THREE

HESHES: Q968.1; S89 XHRRIEEG ., A XEH/S: 1674 0858 (2022) 05 - 1264 —07

Effects of environmental conditions on survival and reproduction of

Allomyrina dichotoma

DU Wen-Mei, CHEN Yang-Bo, CAI Zhuo, WANG Le-Qi, LIU Xing, RUAN Chang-Chun, ZHANG
Jun-Jie™ (Engineering Research Center of Natural Enemy Insects, Institute of Biological Control, Jilin
Agricultural University, Changchun 130118, China)

Abstract: Allomyrina dichotoma is an important forest resource insect. The effects of environmental
temperature (20°C , 23°C, 26°C, 29°C, 32°C) and bran moisture (35% , 45% , 55% , 65% ) on the
longevity of adult and the number of offspring of A. dichotoma were studied. The results showed that the
longevity of male and female was significantly shortened with the increase of temperature. The longevity of
female in the treatment of 20°C ~26°C. ranged from 55 d to 62 d, which was significantly longer than that
in the treatment of 29°C ~32°C ; The life span of males treated at 20°C ~23°C ranged from 33 d to 48 d,
which was significantly longer than that treated at 26°C ~32°C. Both the environmental temperature and
bran moisture had significant effects on the offspring number of the adult A. dichotoma. At 26°C , the
average offspring number of the four treatments with bran moisture was 31.42, which was significantly

higher than that of other temperature treatments. When bran moisture was 55% ~ 65% , the average
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offspring number of the five temperature treatments was 18. 83 ~19. 12, which was significantly higher

than that of other treatments. Among them, at the temperature was 26°C and bran moisture was 55% |,

the offspring of A. dichotoma was the highest, which was 45.42. The number of offspring of A.

dichotoma increased first and then decreased with the extension of time at different temperatures, and the

peak time of spawning was significantly different at different temperatures. At 26°C, the number of

offspring of A. dichotoma was higher than that at other temperatures, and it reached the peak of

oviposition (12.33) at 35 ~ 45 days. Based on all the indexes, it was suggested that the optimal

environmental conditions for the adults of A. dichotoma fed with bran were 26°C , and bran moisture was

55% .

Key words: Allomyrina dichotoma ; temperature ; water content of spent mushroom substrates; longevity ;

number of offspring

WM B R A KRR L R AT RS
SAEYIRE A E R EE e, Horp DUR R
XM R g (R LA, 2012 BURTAE,
2020; MRfRliz, 2021) . fEiE FIRE RN, BHR
iy — P8 i U PS8 T i T A R, s 5 B
AR, T SR AR A AR T RO A R R
FIN, 1B & 164 8 Protaetia brevitarsis ( Lewis)
TE19°C ~34°C I, JH™ B iy J00 B 3 J3€ 1) 7 o k5
i (3 TTR, 2019 ); K K B\ Laodelphax
striatellus (Fallén) 7 18°C ~27°C B}, r=0p i [ fl
IR BE AT W TR, MR I 30°C i, R
HAeant L, HRBE™ O BA A0 (k& R4,
2008) ; EHEK S Jakowleffia setulosa (Jakovlev) 7E
28%C ~35°C A R MR AT BOM B ) B
SEA R EUE R I 1 Rl R (15745, 2014) . B
O RE B SR 5 — A, A A3 Y
unyE A B B Dendrolimus superans Butler 7E 3 J&
65% ~80% It , A HUA T WA, A7 16 R i
(S /NTE, 2017 )5 K 25 ROWE Ectropis  grisescens
Warrnen 7E 65% ~80% {44 T ALl R s (L
277, 2018) ; W5EAEE 41 Holotrichia parallela 4,
I TAE 20°C ~28°C R MFAFE, b LA 24°C A
TSR 16% N AFTE R, RIEE K
25% I, ZHICEAETE (RIS, 2017), 7EA
SR IR R AR R AR AE, M E S, X
HHATEEEAE .

WL B 4 16, Allomyrina  dichotoma & %5 ¥ H
Coleoptera J 4: i Bl Dynastidae X X J# 4> 6 )&
Allomyrina, XFRPEAAAl, & — Fl 2R ARG U5 B de,
—FRAE B FE L BORJEHE IR AR T R TR LB
WA EZM B (Zhou et al. , 2021)
Al HA R S R R 25 I (B ST AR AR,

1998 ; Sung et al. , 2020) , XIEE AWFFE T FIHE
B S AR S XU 4 f il RE B AT AT R BE SR, &
PRGRRE I 55 40 7T 25 4 Jh I K DS ] % XL R 43
(XI55, 2012) 100 A TR 1) 55 XU R 4 f I
B ZHAR TRARMEN IS5, HARE, &
PC AN gl I 23 8k T, AR H AT Y B RR 4 B
BT R, R PR 5E BR300 H 52 e ) 41 38
BT, A SCELGE T 5T IR R O K
Xof USR5 F Jl A% S A ) s, R B R
WA R A — 25T A AR A

1 #MR5RE

1.1 iR

W JR 4 8, Allomyrina dichotoma T 2020 4F
57 10 - 15 H 2R [ o pRoas el 8 ps fa) B, 7
26°C ~28°C, RH 60% ~70% MR, ¥k
WUSLRR 4 fa gy e oy e R AU (HAR 7 em,
B 15 em), FHOR HOTE BRI IR, BEOME &K E N
50% ~60% .
1.2 R HE

TR A FIEERE & KB B R XU R 4 i R A=
BRI I S PR UL AR 1, kit 20 b EE, f
ANEFR 12 ANEE L K H Pk A L X S
PR AR AT (33 em x22.5 c¢m x 16 c¢m)
B R 13 ~ 15 em, % 24 h fa) M BT £ K SR
LR, IO R S fAEIE R, BB R 4
il IE T TR IR R, B A B R YK (E) PR
15 d B4 1 AR FR sk, LUS BEE R 10 d B
e 1 Uk, B R 3R S N DR O R IR A
T 15 d AR AR SR f RO R 4t TR (XL



1266 IR R U244 Journal of Environmental Entomology

44 %

NRE NG HEA A S BRI RE TR .
R E N TS5 %% RH 70% +5%; 14 L:10 D
MY,

T EE T XSS B 4 ol R B O B R S e . R
SRR EE T A MEAfE R A R0 ARG, AT A IR
JEE TR RS 4 f - A QB0 i e ] 22 £ K ni HL 1Y) 75
fr . FAREGE SEERCR,

&1 RERt

Table 1 Experimental design

T (A) FHES KR (B) (%)

(C) Water content of spent mushroom substrates
Temperature 35 (B1) 45 (B2) 55 (B3) 65 (B4)
20 (Al) Al1B1 A1B2 Al1B3 A1B4
23 (A2) A2BI1 A2B2 A2B3 A2B4
26 (A3) A3B1 A3B2 A3B3 A3B4
29 (A4) A4B1 A4B2 A4B3 A4B4
32 (A5) A5B1 A5B2 A5B3 A5B4

1.3 HESH

JITA A Ak B35 48 ] DPS 08 Ak B R 48 K
Microsoft Excel 2007 #4347 AN B . 4081, A 3G
2.1 R 2.2 Hyad ok fg B R J7 2 b
(ANOVA) , PiEZR 30 BB (5 D KF)
FITERE S K (4 KF) 5 2.3 Bl =R
TN MBI 2% (P<0.05) FHEREESR
i, ] Tukey X5 FIH BT 2 B ILEL

2 GRE5HH

2.1 REFRENVNXEBELEREFMHIZ

YL R T M 5 7 o XS R 4, M A i e
AT 25 5 WL 2 TN 3, WUSL R 4 fo e Ik 1
fﬁﬁ:@%/ﬂﬁ%ﬂ%%ﬁ%?ﬁ%ﬁ% ([MFE F4,220 =
30.43, P < 0.01; M. F,,, = 5427, P <
0.01), 209, 23°C H126°C Ab 3 et 45 TG b 35
PSR, 55 ~62 d Z[H, HEFKTF 20C
32°C A PR HE H A Ay, 20°C F1 23°C Ab 35 b e
TR E KT 26°C | 29°C 1 32°C AL FE, 26°C i1 29°C
REEETC R 35 22 5%, 2°C BRI Har i E, H
22,48 A, TERES KBRS B 4t M A 1 5 Ay
W E 25, MR FamITE 49.60 ~52.05 d,
T A Y 7E 33.72 ~35.80 d;  ELYG B R B K
et [A] A RH ELAE R RO R 4 Fa M e A

BB KB 9K 35% ~ 65% I, AU R 4
o I B R A B R R A AR A R A ], B
IR 35% BF, ATB1 Kb A 0 I Bl 2R 75 i 34 B
B, MRk 67.50 d F140.42 d, 5 A2B1 G
25 (HEZEET A3B1, A4BI Ml ASBl; HBES
IKEH 45% BF, A2B2 Kb A M I R PR 7 i 24 g
B, 66,42 d Fl44.92 d, 5 A1B2 Jo i ETE
ZS . HEFEET A3B2, A4B2 Fil ASB2; HBES
JKEEN 55% IF, A1B3 1 A2B3 &b 3 () i 1 B e 75
M EEES, HEE ST A3B3, A4B3 Al
A5B3; HBES KEE N 65% M, A1B4 Fil A2B4 kb¥g
FIMEE R R Fm e EMHER, HEEFERT
A3B4 . A4B4 il A5B4,

R2 WEFHMUARXES GRS

Table 2 Effects of environmental conditions on female longevity of Allomyrina dichotoma

RE (C) Wl /K= (%) Water content of spent mushroom substrates A (d)
Temperature 35 45 55 65 Average life span
20 67.50 £5.36 Aa 59.60 +5.49 Aab 62.58 +5.33 Aa 54.67 £3.98 Aa 61.06 +2.90 a
23 52.33 £4.41 Aab 66.42 +4. 88 Aa 54.42 £5.22 Aa 65.00 £3. 68 Aa 59.54 £2.65 a
26 44.90 +2. 87 Bbe 55.67 £1.52 Bbe 57.25+2.35 Bb 58.17 £3.72 Ab 54.00 £1.58 a
29 45.17 £2.23 Abc 37.08 £4.54 Abc 44.75 +£2.81 Abe 48.92 +1.56 Ab 43.98 +0.87 b
32 31.58 £3.23 Ac 35.92 £4.17 Ac 32.67 £4.73 Ac 37.58 £5.43 Ab 34.44 £2.44 ¢
S Average 48.30£1.69 A 50.92£2.13 A 50.33 £1.88 A 52.87+£1.28 A -

W BPEUE R TFHE £ R, FARFENNEFRRREZREE (P<0.05), FITHFERAREFRRRERDE
(P<0.05), TIA, Note: Values in the table were mean + standard error; different letters in the same column meant significant

difference (P <0.05), the same below.
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Table 3 Effects of environmental conditions on male longevity of Allomyrina dichotoma

B (C) FE S /KR (%) Water content of spent mushroom substrates SEHHEA (d)

Temperature 35 45 55 65 Average life span
20 40.42 £2.66 Aa 40.83 £2.57 Aab 43.00 £1.90 Aa 45.50 +£1.63 Aa 42.44 +1.06 a
23 33.92 +3. 11 Bab 44.92 +3.26 ABa 43.42 +3.23 ABa 48.00 £3.59 Aa 42.56 +1.68 a
26 29.00 £2.20 Abc 28.75 £2.62 Abc 31.25 +3.02 Ab 26.75 £1.96 Ab 28.94+1.12 b
29 24.67 £2.43 Abc 26.00 +£2.42 Abc 23.08 +2.36 Abc 24.50 £2. 18 Ab 24.56 +1.31 be
32 21.25 £2.95 Ac 20.42 +6.35 Ac 15.08 £2.02 Ac 18.42 +2.33 Ab 18.79 £2.25 ¢

29.85+1.15 A

32.18 +1.50 A

31.17 £1.09 A

32.63 +1.11 A

S Average

F4 BEMBEHRSKENEZE DPS LEER
Table 4 DPS treatment results of temperature and

water content

, X TAHR
e S T |
Number of
Female longevity Male longevity
offspring
A <0. 0001 <0.0001 <0.0001
P B 0. 3659 0. 4401 <0.0001
AxB 0.025 0. 1708 <0.0001
A 30. 43 54.27 81. 897
F B 1. 06 0.90 23.05
AxB 2.00 1.40 3.96

2.2 MEBEAHRVNXESAFREEHNEM

TR T R 5 7K o U R 4 AR B Y
SR IE S, 7E20°C ~32°CH, BREHYY
AT AR, TR DU R 4 e AR R A
PERCI (IRBE. F,,, =81.89, P<0.01), 26°CAk
B A3B1., A3B2. A3B3. A3B4 fFHHUEE W
FEETHEER, k31,42 /8, RS KEX
WO 4 AR AR AE B (F, 5 =
23.04, P<0.01), F/KEH 65% MALHE A1B4 |
A2B4 . A3B4 . A4B4. A5B4 -2 A% i
iK19.12 /M, WES T RS KE35% ~45%
MIAL TR 5B K& 55% AL PRI 25 5
Gk R PR AR B K 2 () 14 A B A FH 6 RO R 4 T
RECEA B EF W,

DAATR] 55 7K 12 0 TR MR A kg BSR4 f 7 D 6
BEFER, 1E 20°C ~23°C I}, £ BEHES /K E 0
B o WwoFEMEE R (200 Fy, =1.21, P>
0.05; 23°C: F,, =1.46, P>0.05), 7E26C ~

32°CHT, BEBE T K B B R 4l AR B A A
BEMHEES (26C, F,,, =15.40, P <0.01;
29C; F,, =5.39, P<0.01; 32°C: F,, =5.34,
P <0.01); HHTE26°C I, XU R4 75 4% FbE
KRB RS R &, FESKEN35% ~
65% I, BUSCJRR 4 fo, A Kk i B B T B2 1 T v 2
T RGN G, SRR (FKE
35%: F, s =19.74, P<0.01; F/KE45%: F, =
12.04, P <0.01; & /K& 55%. F, =43.32,
P<0.01; F/KE65%: F,s=20.84, P<0.01);
AbFE A3B3 (U I 2, 15 45.42 S/, H
WAL B A3B4 (38.08 /M), A1B1 #il A1B2 T
RECERML, A 0.5~0.67 L/,
2.3 BEMWXESREEBHHTME
FUREET, WU 4 fo 1 A8 B A 1) A2 1
R 1 R, BEE R AR, AR T W
N4t B S AN B B TR R R,
AT B MR R A B 25 R A 26°C
B, U 4 45 ) ) B A 1 T B R
B, AE 35 ~45 d BF, TSRS 12,33 Sk, &
FEET0~15d F155 ~65 d B KU, HkH
20°C Fl1 32°C, 7E 25 ~35 d mf, TR &HEZL
(11.00 k/MEFT 5. 67 S/ME) ; 20°C F1 23°CHF, X
TE45 ~75 d BHEFEAAR, Bk 0.42 ~1. 83 S/,
XPRUSL R 4 o i B A AR SR
MXRRBEAT T IH, 25 RIEWLE 2, KA
20°C ~23°CF, W4 fp il R EREAF TG, (HE
PEFIRECEARMG, RA 3 ~4 S/, A TR
R4 N B R AR 26°C ~ 29°C I, FAVECE
X R, AR, 32°CHE, FHavdd, FEun
A ZFNFm , ASF TR
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Table 5 Effects of environmental conditions on the offspring numbers of Allomyrina dichotoma

FETREE (Sk/H)

B (C) WIES /K (% ) Water content of spent mushroom substrates
Temperature 35 45 55 65 Average m{mber
of offspring

20 0.50 £0.05 Ab 0.67 +0. 067 Ac 3.08 £1.72 Ac 1.75 +1.02 Ac 1.50 £0.59 d
23 0.92 £0. 069 Ab 4.58 £1.62 Abc 3.83+£1.32 Ac 4.33 £1.74 Abc 3.42+0.54 d
26 16.25 +3.04 Ca 25.92 +2.16 BCa 45.42 £3.61 Aa 38.08 +4.04 ABa 31.42+1.78 a
29 15.58 £2.55 Ba 15. 00 £4. 23 Bab 25.58 +3.23 ABb 33.75 £4.95 Aa 22.48 +1.77 b
32 1.25 +0. 081 Bb 7.58 £3.96 ABbc 16.25 +2.71 Ab 17.67 £4.55 Ab 10.69 £2.10 ¢

F-H4 Average 6.90+1.09 B 10.75 +0.83 B 18.83 +1.41 A 19.12+1.41 A -

B PG . BFERFZR, AN B R A e A i AR T
—20C

0 L L L8 a.
15 25 35 45 55 65 75

VAT (d) Time
P A ELRE T XU R 4 A AU bk B e [R] 22 £ 22

Fig. 1 Time dependent curves of the offspring numbers of

FACHE (k) Number of offspring

Allomyrina dichotoma under different temperatures

60 —&— U8 Number of offspring | 60
50 b o AT Adult longevity 50
40 ¢ 40

58]
(=}

30 +

I
S
M (d) Adult longevity

20 +

—_
(=1

(=}

FAEE (k) Number of offspring

20 . 23 . 26 . 29 . 32
IR (°C) Temperature

K2 SRR, ARG SRR

Fig. 2 Relationship between adult longevity, offspring

numbers and temperature of adults of Allomyrina dichotoma

TR (1980) 543 #1 T FRES 44 % B A A
BERORIE 358 T PREE TR B R R 4 X B L R

B AE )R OBE SO N, &l R Mythimna
separata ( Walker) TEIRFE 19°C ~23°C i& F i s fl
FEBE, 4 25°C AR 90% B, 7B AR OK,
30°C =02 B0, 35°C I L AREFZE0 (T &
B, 19805 FHRX, 2012) . BLAh, B HUWLE AT
MBEX T R R CRTE NHEY), /%
Agrotis ypsilon (Rottemberg) 7 fuf L1 #5 IX 9 HHEAT
HRSEENN, HESRESKEA X R
(SR PEZR FRS [ D, 1956) 5 4 Z% 1l 4> 8 Anomala
corpulenta Motschulsky B HL A 58 77 L)L K 41 HUFTGR
MAEKEFTHS LIRS KEREEN LR, ¥+
R R 10% ~25% 0, BREEREIEH MAERK AT,
bR AT 30% B, B A I AL S ] B S AE
(FEAKSR, 1992; JEK 5, 1996; 44T, 2009; i
A, 2009; BEEAG, 2019) , ABFFEIFRTT T MR
R TRV BRTRHE 235 7K %o RS R 4 B U RSB Y
N, R IR 20°C ~ 32°C, HBES K& 35% ~
65% I, WS 4 fo il A 35 RE A7 0 I A A AR,
RRUSL )R 4 o B e B A RR T A 0 78 1) 1l B v
Fl, 26°C ~ 29°C B3 F 6 o) f 2B 5 18, Y
26°C . WMES OKE R 55% 1, FRBERKZ,
32°C 5 52 B0, 20°C ~ 23°C AN T XU R
St B SR R XU R 4 A T B TR ST
AN A FEIRE R 26°C, HERERS KEN 55%

Bl B FH TR AT o ) DR R R TR B I SR 1Y
AR SRS — A b R, MR
FEE RIS LA (2019 4F 1 4 £ @ 4811
BN SR EIR, 2019 454 S H B
PR 393387 t, BUTEIAE]3 126,67 /20, 4
BEACE A=A, AR LR A A, Bk
HVEAESE B RTBE ST N B, R R d Ak B A
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PUEFY, BEAT LA, SORT RLARAS B ey
i XA ALIE, 55 PR TS Jeih B AY BEAS U
H Al A 5% A F) B R B 1Y A $E K B Musca
domestica 1. . K 3k 4 W Chrysomya megacephala
(Fabricius) . BA/K AT Hermetia illucens L. . 2L
48, Protaetia brevitarsis ( Lewis) . Ay HL Tenebrio
molitor L. 5% (ZFE5F, 2017) , MR 44
it BT IV T S R TR IR S 0 T A Ak S
IEFH AT A A5 AR LS R 4 Y Al R A [
i, gl R =T s L A, R
BROR AR D B NSRRI, TR B R Y
VIR FRE SR 3, AT A 1 B 4 1
IR AR I B AR, AR IR i — BT R
AR AL AR R
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