PHAL AR e 4k 2016,31(6): 204~209
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2016. 06. 35

BEXNHMERHBERAZFRNREMHESEN N

EFRE W FESHLVEZRH L EEF

(L PR MBIB R 2 M B« B 74 29 bholl 25 B8 SE 00 =8 L BR VY R 7121005 2. BRPGIL k4 BE 25 IR S AR 20 ) L B P W B 724300)

W EATAHBESESTRAMARL TN 0, RN ERATERA ST K, % E 18.22,
26.28°CA= 30°C 5 NB AR LR EA AN RIME RERATIH KT AR AKETARE
TREESTHY R, EREAV.EIS~30CRAA  AEFFREAEE RSO LFH HHMEE G I
Bmga R REATAMECHREE. A 17T G ERE R LA R LT ARLR LA AR
2 H A 10.72°CA= 670.37 B « B iMBEH TR . AHS LT RKKAREHEZFHERKR .2
M A, X AR EFHAFBERT;BREPRPS Y EORETHALEEE Y W,
W e RN RETEFIN L ALY KRBT AINRR . EEARBEZN 10U AL,
KR AT R BE I LK R E;REE;HEE

th & 43S .5763. 3 XHERFRER A XEHES.1001-7461(2016)06-0204-06

Effects of Temperature on the Development,Ingestion and Defecation of Orthosia songi

WANG Jun-ya' ,LI Meng-lou' , WANG Yun-guo' ,HE Hong'* , WANG Hong-tao’

(1. Key Laboratory of Comprehensive forestry of Shaanxi Province ,College o f Forestry s Northwest A&F University ,Yangling

Shaanzi 712100, China; 2. Hanzhong Yongyang Pharmaceutical Co. ,Litd,Lueyang,Shaanxi 724300 ,China)

Abstract: In order to evaluate the effects of the temperature on the development of Orthosia songi Chen et
Zhang,the developmental duration,head width,body length,body weight.food consumption and defecation
of O. songi were studied at five different temperatures (18°C,22°C ,26°C,28°C and 30°C) in the laboratory.
The results showed the developmental duration decreased with the increase of temperature in the range of
18 to 30°C ,and the shortest developmental duration (17 d) existed at 30°C. The development threshold
temperature was 10. 72 “C ,and the effective accumulated temperature required for the whole generation was
670. 37 degree-days. There was no significant difference in head width, body length and body weight with
the increase of temperature in the range of 18 —30°C of O. songi larvae,but there was a significant differ-
ence in larval development (P<C0. 05). The effects of the temperature and instar on the food consumption
and defecation of O. songi larvae had a significant difference (P<C0. 05),food consumption and defecation
increase with the growth of the larvae, both reaching a maximum in the final instar larvae for about 70% of
total amount.
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AT AE JEe W ik (Orthosia songi) 38 T i3 H
BOEF} 2 20 T4l 80 A AR & LY A& 3 AL A i & i
T 1979 4 DIk 7E B 8 SCRN I R 2R B —
S AR S e i R I AR R SCAERR S L L 45 H
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bR AR it A Iz St ™ S e A A Y 1E AR K
BEUE A VR A BH R bR R 2 AU b R
A BARFIRE 100%., HFREHL . g0l &
R & AEYHUP e 3 WA, A A i) R A A e R B
Z HAfa F 0 B e H kAP R R E R

H AT OC TRk A A8 2 13 09 i 5% L A b L 2 AR
AR ) 2 R R R B SR R B T R B
AT R BB FE S A 2 R BE X A A A e 7 ik 1) 5
me b ToE . RS TSRS Y 2 S AR 5
M AR AER B AERKREF P OREZTAILNR
oG L U I it S DR R L T R IR XA A
JER g B Dk v AR R R IR R AR
T RE I 5 7R A i R T TR 2R AR DL SR
P5 ) FH B AL B AR 4R

1 M E7 &%

1.1 R

A A8 J2 2 g B9 N &)yt SR T BV 4 I T
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@) 5t 45 1 &)y 2 A Sk B8 AR RIR (7 45 % 4 it
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1.2.4 BEMBHFREAEY RBREERFFELES
M Pra BRI LT R4 B E
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FH LR 0 3 030 %t 285 0 7 il B A
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1 AARETHMEFRRBEOASHNEZERH
Table 1 Developmental duration of O. songi at different temperatures

RE BB 18°C 22°C 26°C 28°C 30°C
173 6.83+0.76 a 5.5040.50 b 3.7340.25 ¢ 3.00+0.00 ¢ 2.6740.29 ¢
1840 7.0070. 47a 5.0040.67 b 4.00740. T4c 2.0070.00 ¢ 3.00=40. 69d
2 4 6.00+0.67 a 3.60+0.52 b 2.8040.42 ¢ 2.00+0.67 d 2.00240.00 d
R AN 5.6040.70 a 3.2040.42 b 2.604+0.52 ¢ 2.20740.42 cd 2.004+0.00 d
4 4 5.40+0.52 a 4.80+0.63 a 3.2040.63 b 2.70+0.48 b 3.0040.00 b
5 W& 4h i 7.0040.94 a 4.20+0.63 b 3.507+0. 85 be 3.5040.53 be 3.20740.42 d
6 i 4 6.80+0.63 a 6.00+0. 82 ab 5.50+0.97 b 4.904+0. 88 be 3.80+1.03 ¢
4y 37.80+1.69 a 26.80+1.75 b 21.60+0.97 c 17.30+1.16 d 17.00+1.25d
T 9.40+0.89 a 5.00+0.71 b 3.00+0.71 ¢ 2.00+0.71 ¢ 2.40+0.55 ¢
L 35.33+1.53 a 22.00+1.73 b 15.67+1.15 ¢ 15.00+1.00 ¢ 14.00+2.00 ¢
AL 89.50+2.55 a 59.50+2.72 b 44.30+1.57 ¢ 37.30+1.25d 36.40+2.41d

T R R E AR 2 . [RAT R 5 AR R 7 B 38R 28 Tukey 2 W LR 2E A3 (P>0.05) . F I,

xR2 HMBERABEATERSEEMNXRER
Table 2 Model of the development rate and temperature for O. songi
KE BB 2Pk H R AHE R BT R
L3 V=0.020t—0. 229 0.916
1 84 h V=0.023t—0. 276 0. 609
2 4 i V=0.031/—0. 402 0.559
3 4l V=0.026:—0. 284 0. 827
4 g V=0.016:—0.110 0.585
5 k4l V=0.014:—0. 080 0. 643
6 54l V=0.010t—0. 045 0.333
AL V=0.001t—0.015 0. 962
T b V=0.034t—0.520 0.534
1 V=0.004:—0. 037 0. 897
AR V=0.001:—0.015 0. 962

®3 HPEFERHERSEERNEZEERRE

MEYRE
Table 3 Developmental threshold temperature and effective
accumulated temperature of O. songi

RE B RE SRR/ C AR/ CH - B
173} 12. 60 46. 56
1 &4l 17. 04 27.22
2 4l 17.98 18. 10
3 W4l d 13.11 31. 36
4 W4 14.15 36.99
5 #% 4t 12.50 47.51
6 #% &)t 17.80 34.83
4 10. 01 325.15
T 15 19.45 16.10
i 11.38 241.97
AL 10. 72 670. 37

2.2 BRENMMHGEREHESBLE ALK EKEH
=]

41 s S T B O 100 %) 1 i 3 (A [ I
FZMT AR L TR EERGR O, MR
PEAT BRI 3R B O 25 43 Bt JF X A 5 &)y Sk 9E 2 [
(R 5 2R AT L 01 A 43 #r O B 4% 18 4 e Sk i i) 22
SR B K (P<C0. 05) , H W 3 1 A 06 18
M (R? 76 0. 934~0.951), 1F 18°C4&FF .2 18
T4 L FE Ll 1. 53,3 #F1 2 I L S8 L
1.69,4 R 3 4l A3k 8 e ol 1.40,5 R 4 %
WAk v 1.46.,6 RN 5 R 4 Ak TE ok
137, Al o 1. 49, Hofl 4 AR 250 T A
LB A 4l Bk 9 1Y SF ) LGB A i A 1L 47010 49,
1,485 1.49, [ A A& e 7% ik 4 B i Sk 5845 &
SR 1 0] B 3% 2 B A AR 1 9T 18] 9 Sk w8 A — AN AH X
P2 MR L

B I B2 A8 Ak L B 2 I 7E 18°C R 30°C Z [H] ik 5]
BEZEFI HRLRYRIEK 2SS AL E
(£ 5) . XTI IHEAT B 2R J7 22 40 A T XHE 1 5 %)
B Z B 1 5C &R AT LM B 73 Fr R 1~3 1%
A AR K 25 SN A~ 6 5 4 U 25 T M 3 5k )
KT, BRS04 6 R R (RP >
0.81), H Fial oo i I £ 1Y) 2 g i &)y O 0 400 it
IR AR L i AT A5 A v 25 100 (B 0 P B R
JEERR I, RPN A58 5 07 M 22 S5 18 B R Vs AE
FEHT I ) R A 25 0 L B L 0 0 R K AR A L A
B, R0, 5 R 6 8 i A K AR fh B ok B
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Table 4 Head width of O. songi at different temperatures mm
Jicii| 18°C 22°C 26°C 28°C 30°C
1% 0.34£0.07 a 0.3640.02 a 0.3540.01 a 0.3640.01 a 0.3540.01 a
2 i 0.5270.04 b 0.54£0.03 b 0.57240.02 ab 0.55£0.04 ab 0.60£0.04 a
3 0.88%+0.12 ab 0.78£0.10 b 0.90£0.06 a 0.83%£0.06 ab 0.85%+0.05 ab
4 ¥ 1.2340. 06 ab 1.18£0.02 b 1.29+0.06 a 1.2340.09 ab 1.2140.05 ab
5 i 1.8040.04 a 1.7540.04 a 1.7440.09 a 1.8240.08 a 1.8240.06 a
6 W 2.4640.10 a 2.45+0.04 a 2.54+0.07 a 2.58+0.13 a 2.52+0.08 a
x5 ARBETHMFREHES RGHEK
Table 5 Body length of O. songi larvae at different temperatures mm
i} 18°C 22°C 26°C 28°C 30°C
1% 3.4540.21 a 3.47+0.18 a 3.44+0.12 a 3.48+0.17 a 3.43+0.13 a
2 i 4,.3940.33 b 4.67+0.53 ab 5.05+1.14 ab 5.187+0. 45 ab 5.56+0.31 a
3 7.91+£1.41 a 7.3542.24 a 8.01+1.55a 8.3442.00 a 7.80+1.28 a
4 ¥% 12.19+1.99 a 11.94+2.23 a 11.58+1.70 a 12.58+2.54 a 12.42+2.34 a
5 18.94+4.13 a 18.17+4.72 a 17.0244.05 a 18.75+4.02 a 18.59+4.11 a
6 ¥ 26.39%3.64 a 26.24+7.47 a 23.44+3.23 a 26.75+2.51 a 26.27+3.52 a

Ik JBE X 25 7 4 ML) AR 52 i ) o (L O 400 g
R 4y SRR A B . S R Ay A AR R
0.5 mg, 3 #% 5 &) gt it Ok s 1, B 3 20 mg,
) 6 4 U AT COR T 200 me (3 6) . X i I

1 B PR R J5 22 93 BT O 065 1 391 45 4 el A o 22 ) ) O R
PEATERAE R AT AT 1R .2 % .3 i 4 A R ik
Y22 AR AR .5 W8 .6 WY 22 T ik B 3
IR T B 5 8% 300 B AR DG PR R R i (R 0. 5)

R6 FREBETHMTREMHL RKEE

Table 6 Body weight of O. songi larvae at different temperatures mg

15 1 18C 22°C 26°C 28°C 30°C

14 0.41%£0.10 a 0.38%+0.11 a 0.40£0.12 a 0.33%£0.10 a 0.38%+0.11 a

2 1.4240.81 a 1.90+1.42 a 1.4240.80 a 1.6740.45 a 1.644+0.89 a

3 W 6.0443.40 a 5.43+2.38 a 6.674+4.33 a 7.104+4.67 a 7.04+4.73 a

4 23.33+£15.72 a 21.104+12.76 a 21.2840.96 a 25.18+13.78 a 23.00412.31 a

5 i 84.48448.70 a 88.24455.20 a 96.94444.78 a 84,48448.72 a 88.07455.45 a

6 i 224.48+85.02 a 258.18+119.71 a 202.56459.34 a 217.93+85.44 a 222.94+75.67 a

2.3 RENHMMETREEBOBNEENHESN 6 I &l OB AT (5 I B R 700 A A

A0

PR I 45 A0 T 5 ) — 0% &) R0 B et A7
P 5035 25 5 TR IR — IR B L Bl % 4% 20 1 15, &) 1R
IR B A 1 ~3 4 U I 1 2 S A
FLA~6 A A R 2 R A R B E K e
GBI AR R R (RP>0.5) (R T, 7£ 18,
22.26.28°CHI 30°C LM Bk g N 1 #2 5] 6 %
S5 HE B 4 Wk 1 761, 35, 2 120. 33,
1363.77.1 715.55 mg F1 1 537. 10 mg. B &S
ELBE 1) G LSl S=—30. 12¢+2 446. 54, i 11
AH AR BN B 2 (R? =0. 238) 5 AN Al L B R . [l 48 40
O B R 4 AU R R ) AR
KA — R EE T, Bifl 25 % 0 0 185 s &)y ol L o BT
07 A R BRE N  RE BI U 5 R 6 % 4 R
(14 S R 7 AN &y AU R RO B 1 90 26 DL L H R A

25U &y oA HE 2 S R R R 0T 1 A At A [
HUE AR (GR 8) AN RNRBE T L[5 3% 4h d iy H 244k
BRI LR KB 18C AT . &4 H
By R 2 1 AR T AR B A5 0 T [l — IR R L Bl 0%
WG H B HEE R W AE AR R . 1 B4 h
TE AR BE 250 T R 28 5 A0 25 A KL 4 % 4 A 45 T
AT HEE 2 R R OR . 7F 18.22,26,28°C Al
S0TCHM T LAt N 1 %3] 6 %734 B HE 2 i
A5k 879, 93,1 022, 90,945. 00,1 062, 46 mg
1004.07 mg, fF = 5SREMCRBEA Y P =
9. 777t+740. 390, P4 2 4 AH OC 1 35 1) 1 2 K F (R°
=0. 318) ; Fifi %5 > B A 15 fm - 4y s HESE & i o5 A A T
KUFHG N, 5 WA 6 0% HEZE 5 A9 SRR T B A4 il
WEHEZE R 9520, Horp A 6 S &l dUHESS & BT i Y
Wl ik 77 % UL b
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Table 7 The average food consumption of O. songi larvae

RS HMFERMEHRGHFEHHES

Table 8 The average faeces of Orthosia songi larvae

K By Bty et ey W R ot P
/mg B % £ /mg M/ s TR
1 18 1.2340.09 ¢ 0.07 0.18 1 i 18 0.694+0.17 a 0.08 0.10
22 1.30£0.02 ¢ 0.06 0. 26 22 0.5740.09 a 0.06 0.11
26 8.24+0.55b 0. 60 2.06 26 0.344+0.07 b 0. 04 0.09
28 8.28+0.58 b 0.48 4. 14 28 0.3240.02 b 0.03 0.16
30 8.94+0.45 a 0.58 2.98 30 0.34%0.06 b 0.03 0.11
2 W 18 6.6340.45 e 0. 38 1. 10 2 i 18 2.34%0.24 ¢ 0. 27 0. 39
22 12.70+0.64 b 0. 60 3.53 22 2.724+0.25 b 0. 27 0.76
26 11.60+0.85 ¢ 0. 85 4. 14 26 3.994+0.28 a 0.42 1.42
28 13.84+0.93 a 0. 81 6.92 28 1.144+0.13 d 0.11 0.57
30 10.27+0.37d 0.67 5.14 30 1.40+0.09 d 0.14 0.70
3 18 20.44+1.29 ¢ 1.16 3.65 3 i 18 11.534+0.79 a 1.31 2.06
22 18.19+0.53 d 0. 86 5.68 22 7.0440.26 ¢ 0. 69 2.20
26 33.97+1.52 a 2.49 13.07 26 11.25+0.61 a 1.19 4. 33
28 16.88+1.31d 0.98 7.67 28 8.10+0.55 b 0.76 3.68
30 28.54+1.20 b 1. 86 14.27 30 7.034+0.41 ¢ 0.70 3.51
4 ¥ 18 143.05+£2.09 a 8.12 26.49 4 J% 18 25.93+1.54 e 2.95 4. 80
22 137.8446.55 a 6.50 28.72 22 31.6942.35d 3. 10 6. 60
26 88.43+3.62 ¢ 6.48 27.63 26 56.18£3.02 a 5.95 17.56
28 104.44+2.04 b 6.09 38.68 28 41.53%3.25b 3.91 15. 38
30 71.36+£1.70 d 4. 64 23.79 30 36.4942.25 ¢ 3.63 12. 16
5 % 18 317.67+16.81 b 18. 04 45. 38 5 18 99.86+6.16 d 11.35 14. 27
22 254.80+11.21 ¢ 12.02 60.67 22 139.9343.03 ¢ 13.68 33.32
26 240.14+10.07 cd 17.61 68.61 26 102.2945.67 d 10. 82 29.23
28 394.62+11.85 a 23.00 112.75 28 191.93410.61 a 18. 06 54. 84
30 233.68+8.68d 15. 20 73.02 30 165.34+6.81 b 16.47 51.67
6 W 18 1272.33+38.17 b 72.24 187. 11 6 i 18 739.59434.45 ¢ 84.05 108. 76
22 1695.514+25.27 a 79. 96 282.59 22 840.96+31.60 a 82.21 140. 16
26 981.40420.14 d 71.96 178. 44 26 770.954+24.57 be 81.58 140. 17
28 1177.49+31.95 ¢ 68. 64 240. 30 28 819.45+40.87 a 77.13 167. 23
30 1184.314£56.25 ¢ 77.05 311.66 30 793.46+34.09 ab 79.02 208. 80

3 Hik gtk

FE 18~ 30°C i Bl P o At il &5 Je 1 i 25 L2 1 &
B 5B TR G T g . R R R S IR
JEE O T v IR, 2 B TR B S R e AL fh A e R
WA R B . 7E 22°C T A AR A JE R ik 5
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HRIE W25 R — 3, AR A K B D R XS
Je 002 T e I 1% T 0 9 B 44 R AR A

[ Ha &l H Ay H R 0 O 2% R B H A R R
G HI AR R B R EEM IR ANE . K4
W J2 R HRORT &y S 1 3R AT ) 500 S B A A T2 1 ik
LR IAE AT 5L B B0 5 AN IR A N 5
WL IR 6 AN I, s R 5 2R 52 AE R =
S 3 ) A L i A 2 AR e &)y R S 43 Oy 44 1 RS

A IR TR L A 550 B A A A A A e 1 ik 4
A8 A A S5 R — 2. TR O AR BRI 2%
RNV N Ex 7/ R e I a7/ B R L RS RIS
RN T R AU W R BRI S B0 0 R [ %k
kA S AR 4 H S AR TR S ) ] Ok
0 AT Z A 11U 53 A O X 07 300 R A7 D R 5 22
ST AR R LS R IR T 25 B K
o Hovh 3k BE -5 1 0 B9 AR OC R B R (R* =>0..9) 4 &
KR Z AR /N (R =>0.5) 5 45 ik 4y Ak 56 2934 3]
WFEACE M AR AR T ALAE 4.5 8 & 6 W Rk 4h
HURE 8 B KO R AL A e 1 4y R AN T
I 307 B4 Sk B AR AT 3 WK E A AR BF A nl AR A Sk
i AT A 2 B e S0 53] JHG T Ak 1) 6% 30 L 32 T A
00 0 By v S AR AR A

il 0 6 0 RS o HOR B R e A R 2 F
FE o W H A i vty B ik R PR T R T R i T
SRS MR el RV O i PR )y T B B
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AR AR B B R G R . A RFSE R TR
JE IS 015 A AP &S JE 1 i 40 SR B R 1A Y
M, FEAS [ 25 R o R — i &)y o £ i
MR AETE B35 25 5 . HLBE IR B A8 AL O 2 2
IR A A ] 2 e S A 2y e R AR &y oI S R
L 22°CH A, H 2 120,33 mg,18°C 5 28°C 41 F
WZ . Bl AR AR JE 1 & 2 i 00 i 15 m, LR
iR S ST N T NG D) IS N - e 1y
B Sk 0 UARRCR R R A AR 2 B WY 1, AR
A 4 B A A R R R 6800 ~
80 %0, i 45 5 H A 3 H B He iy BCES 5 0 AH 3 FE
i & JE A MR 8 4 LY A5 2 K AL S R 4 il
1) H BB RA G 18 5 ORI 4l HUis 3 455 S 1 (]
KK,

Tk I TR U T At A8 T 1A ik &0y v HE 2 1 5 )
HEE AL, EEAME RS ENET. ]
g 1 o O SR 8, 2 0 A s R Y, X L
54y R W AT R, A 18.22.26.28°C Al 30°C 4%
FER R AR &S JE % AN (] 1 391 4y He iy ORS8O L
AR L5l B i O i — & B g HE SR ) /
g du B B O] 4 Bk 1 7610 35,2 120, 33,
1363.77.1715.55 mg 5 1 537.10 mg H1 50. 04% .
51.76%.30.71%.38. 07% 5 34. 68% , lL & & . 1Y
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