BS54 IR EAAR (BIRBRFARR) Vol. 55 No.4
2016 4 7 A ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jul. 2016

DOI:10. 13471/j. cnki. acta. snus. 2016. 04. 020

CO, X 2514 FORIAH Y- H &) ey BE i 1 i
RGBS R an s A0

BoF o &, Ema, akd, mEs & o
(1. TMERAEADESRREIREPR /A EENIEE S TRAD TN AL EE
BaRAFEELERET, M 3\ 550005;

2. MK FER KRR/ ML RbmEEEE LT, 7N 5T 550025)

o OE: RAREIY R AR RN ROPR B R S A, NARWIZG R Stegobium paniceum FIE £
Lasioderma. serricorne 4] HU7E CO, KbFR X BEVR A BT A FH 22 5, AWF5CR AT 0 (CO,) (10% | 30% . 50% .
70% F190% ) X HAMEA 2. 4. 6. 8 hJ5, WE MmN EZHE. WIEER O X IR IS Re IR Y BT & = AR,
PR T PR RS g R R RE DR R R . S5 2R3, [l — @ (CO,) Wit T BEE I R e 4, 333 A [ oy
RIS @(CO,) Tk, PIFNE R4l RBIE Y I & W8 Wi I, 7E ©(CO,) =90% 1T, WREL R
4 RS RETE I & R BRI, 290 gl AU 20 . AT R B R R I A 430l 13,75, 165,42 il 37.25
pg/ ks MHFHIL R 5 14. 87, 176. 14 F138.49 pe/3k. Al o (CO,) FAFT, WA ES 4l dou AN [l e 5 4
FEA G FRI AR, Y2 > 180 > alEtkE O, HEEE o(CO,) MFte, A AR ERK. M
[ o(CO,y) T, WikhRdgh X BEHEORNAHBLREZS, (A2 X ZHRR I R R B
FART AR . Hk, o(CO,) SEREMZG M BRI S g Uik Py i 2285 . AT 1 28 1 5 X% IR 0 25 BB VR4 I,
CO, S IRPRAT TP 24 7= 2o 5 b P g 5 ) 5 4 2, el R ik 38 s o 5 S 1y E 1

KPR : M IS o(CO,) ;5 ZhE; AlEMEEART; I8 Hi%

hESES: 0965  XEIREL: A XEHRS: 0529-6579 (2016) 04 -0123 - 07

The influence of CO,on relevant indexes of energy substance

utilization in the larvae of Stegobium paniceum and Lasioderma serricorne

CAO Yu"?, LIU Yan', WANG Lijuan', RAN Guangmei', SHANG Baozhen', LI Can'

(1. College of Biology and Engineering of Environment, Key & Special Laboratory of Guizhou
High College for Pest Control and Resource Utilization, Guiyang University, Guiyang 550005, China;
2. The Provincial Key Laboratory for Agricultural Pest Management of Mountainous Region,
Institute of Entomology, Guizhou University, Guiyang 550025, China)

Abstract; Energy substances played an important role in adversity resistance of insects. In order to clari-
fy the difference of energy substances utilization rates in the larvae of Stegobium paniceum and Lasioderma

serricorne under CO, exposure, the contents of polysaccharide, soluble protein and lipid in larvae of these
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two species were determined after their exposure to CO, for 2, 4, 6, 8 h under different CO, concentra-
tions (10% ., 30% . 50% . 70% and 90% ).

in insects were also determined after they were exposed to the different CO, concentrations until dead.

In addition, the utilization rates of the energy substances

The results showed that the content of energy substances decreased with increasing CO, concentration un-
der the same exposure time or extension of exposure time under the same CO, concentration. The content
of energy substances were the lowest in both of the two species after these insects were exposed to 90%
CO, for 8 h, and the content of polysaccharide, soluble protein and lipid in S. paniceum were 13.75,
165. 42 and 37. 25 pg/insect, respectively, which were 14. 87, 176. 14 and 38. 49 pg/insect in L. serri-
corne. Both of the two species performed a similar utilization to the three kinds of energy substances after
each CO, exposure until dead, with the order of polysaccharide > lipid > soluble protein, and the utiliza-
tion rates decreased significantly with the CO, concentration increase. Furthermore, there was no signifi-
cant difference in the soluble protein utilization between the two species, but the utilization rates of poly-
saccharide and lipid in S. paniceum was significantly higher than that of L. serricorne. The results showed
that the CO, concentration had significant influences on the energy substances of polysaccharide, soluble
protein and lipid in Stegobium paniceum and Lasioderma serricorne larvae, thus we could use CO, treat-
ments to affect the physiological index of insects for pest control in the Chinese medicinal materials pro-
tection.

Key words: Siegobium paniceum; Lasioderma serricorne; CO, concentration; polysaccharide; soluble

555 &

protein; lipid; Euphorbia kansui

25K F Stegobium paniceum ( Linnaeus) F14H &L
H Lasioderma serricorne ( Fabricius) )& T ## H
Biak b, B RANE KA LEHRCAHML, 2
HEFPE S A iR Y P i T ER Ak
EPGRE T (H IR 2% 1 5 B T A 6 1Y
EPRTIG AL, B R o 24 3000 A i A D) 5
B A B AT Sl & g, CO, SRR
YER—RE R 4 Tosk i A & BB iE
M, ZEEZRED . BRI ERES
AR 20 Y S R A T (E R
3 A RHORR A AS )T D IR T i 5 B s A S i
TS 11784647 5, 4 CO, i3 R 24504 B AR 1R 15 it
O35 00 T B RS T U 8 T
ORI A I X s e
FAARPIES

AR, B AR RE IR e 6
Mhia R F mEAEA, HATREG CO, IR
BT, 20 BRI RE IR ) o AR Ak ) AH RS
EHEFINITRI, 9(COy) WHaT, P A
HOxF eI o A AR R TR, (H 2581 X 22
0 B A B 5 R PR R G T
hy k2SR X AR DG RE TR T 14 R T 22 5 B
BAILH, S PRFEH XS CO, A [m) SR 1 Dt AL
PRI CO, IR A 42 T L K3 du bt P A T8 L
PR PEILRN B, A SCHE— 2D AT5E 1 N B

&, PIRPE IR R R AR SO A e
W BT & R A, RASIRESEE E X N [F] R I
Py AR

R

o #d
P 258 RIE RS TR B 53 BT 2581 24
2O b, R N SR s N 3R, B (25
1) C, MHXWREE (75 £5)% . M 14 L. 10
D, L4 H 3% Euphorbia kansui (W B StFHTT 24
MWD ERE R 10 AR LRI AL 1 4
PE IR HU Y5
RS B AR CO, (SRS T 9% ) 1

PEBAAE T = A s B, R TR R
A BR A /s % Sl G - 250, £E
Sigma /v#]; A IyE EH A E  (albumin bovine serum,
ABS), & Sigma 2w ; WAL (QT-MIX,
KD KERHARA R ) 5 Allegra X - 30 15 #i% 7
B0 ML, 3£ E Beckman Coulter 2\ 7] ; 754PC 48 4}
- WAEE T, R AR A PR A A
KL -RO -20 H3iWaiK RE, TR K RE
AFRA ] BSAL24S 7RV, FEZ AR AU
(dtmt) ARAH
1.2 &
1.2.1 CO, & AKX

1.1

i R R, A



% 4 3] A COy X2 I RS 4 s REIR ) ORI AR G 8 AR 152 0 125

WA BE R R CO, Sk, TR MR o 5L
[ LI 05 i i R AR - S 5 A
MRE SR G R AR ARSI TAEH B
FEMEE, BB IRE (70 £5)%, RE
(25 +1)C, CO, TILBL 53 B M 10% +90%
air, 30% +70% air, 50% +50% air, 70% +30%
air F190% +10% air, BT AL BT ] 43 51
H2. 4, 6., 8h, B HCHEFTAH G RE TR T
GE, BAE: IRINZHE . FTATEER T R . B
FET ARl : B A AL BEEREE 5 h 5, LINEBAE
Hl, AHMNIETS. BEVRYRAIHR = (R
G - RABOE T & i) /X R x 100% 1
Xt BB ol B AR AE K AR R IR BB TR I & i

1.2.2 REtERHRATNUE ZHESENE.
WS E M2 (I H ) 4 30 3%,

SR g R Lk,
B2t WIREE 3 W, FIR 2
PR £E o

AR AT I . RS EE S (1 24
P (KR ) 4h5 30 3k, 218 Bradford™ |
FEAEU R L G - 250 ¥k, IE B AU ]
PEE AR SR B ES 3 R, FAFLEAEA
HlVERRE 2R o

BT 5 1 DU o WA AU Ab B S Y 24 A4
(MHEH) %5k 50 3k, 2 MR Colinet 251 [y 77 4%,
e B U I & . IR E A 3 K,
1.3 HESH

FIIH] SPSS 18.0 Ak 4b 3 fir I £ H5, R H
Tukey's ZH FL A B0 AL S AR A ¢« K00, HEECA
B Z B2 R B (P < 0.05),

R CO, AhHXF 25 BF 4 R IR R 5 it 1

Table 1 Content of energy source in the larva of S. paniceum under the CO, treatment

REIRYI (g k7))

AR ]

196.65 £6.03 a
190. 61 £9.43 bA
180.72 £7.82 cA
173.47 £9.18 dA
169. 50 £8.49 eA

40.56 £2.61 a
40.22 £3.17 abA
40. 14 £2.35 abA
39.05 £3.02 bA
38.88 £2.41 bA

196.65 £6.03 a
188.89 £7.92 bA
180. 08 £8.41 cAB
172.72 £7.94 dA
168.77 +8.47 eA

40.56 £2.61 a
39.87 +3.01 aAB
39.47 +2.97 abAB
38.65 +3. 11 bAB
38.54 £2.89 bAB

196.65 £6.03 a
185.55 £8. 16 bAB
180. 01 £9. 16 cAB
170. 68 £9. 65 dB
168. 44 £8.79 dA

40.56 £2.61 a
39.54 +2.98 abAB
39.13 +3.12 abAB
38.31 £2.76 bAB
38.21 +2. 84 bAB

196.65 £6.03 a
182.22 £9.79 bB
178.01 +10.31 ¢B
170.35 £8.99 dB
167.42 £7.93 dB

40.56 £2.61 a
39.21 £2.96 bAB
38.30 £3.06 beB
37.98 +2.77 beBC
37.86 +2.18 cAB

¢(CO,) /% LbFE ]/ h
Lk
CK 16.67+1.17 a
2 16.15 +1.24 bA
10 4 15.62 £1.92 cA
6 15.35 +0.93 dA
8 14.28 £1.33 eA
CK 16.67 +1.17 a
2 16.05 +1.41 bA
30 4 15.22 £1.09 cB
6 15.12 1. 17 cA
8 14.22 +0.92 dA
CK 16.67+1.17 a
2 15.98 +1.32 bA
50 4 15.17 £1.19 ¢BC
6 14.79 +1.02 cA
8 14.18 £1. 11 dA
CK 16.67 +1.17 a
2 15.65 +1.42 bA
70 4 15.15 +1. 06 beBC
6 14.73 +0.94 cA
8 13.85+1.18 dA
CK 16.67+1.17 a
2 15.51 +1.38 bA
90 4 15.08 +1.33 beC
6 14.70 £1.07 cA
8 13.75 0. 89 dA

196.65 £6.03 a
180. 55 £10. 12 bB
175.35 £9.71 ¢C
168. 35 £8.92 dC
165.42 £9.17 B

40.56 £2.61 a
38.87 £3.23 bB
37.95 +2.94 beB
37.31 £2.67 beC
37.25 +3.11 ¢B
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Fig. 1

The utilization rates of energy substances in S. paniceum larva
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Table 2 Content of energy source in the larva of L. serricorne under the CO, treatment

AR (g - k)

e(C0.) /% IRITE/ S A R &
CK 18.71 £1.21 a 199.51 £5.98 a 45.89 +3.12 a
2 18.16 +£1. 13 bA 191.27 +6.32 bA 43.60 +2.91 bA
10 17.64 £1.23 cA 185.07 £7.39 cA 43.15 +£2.16 bcA
17.35 £1.24 dA 180.50 +7. 48 dA 41.17 £2.96 cdA
15.69 +1.06 eA 178.34 +6. 62 dA 40.37 £2.64 d
CK 18.71 £1.21 a 199.51 +£5.98 a 45.89 +3.12 a
2 17.83 +1.31 bAB 190.25 +7.43 bAB 43.23 +2. 18 bA
30 4 16.97 +1.25 cAB 184.72 £6.92 cA 42.11 £2.33 bAB
6 16.69 +1.12 cAB 179.84 +7.19 dA 40.05 +1. 86 cAB
8 15.57 £1.09 dA 177.67 £9. 15 dAB 39.40 £1.69 cA
CK 18.71 £1.21 a 199.51 £5.98 a 45.89 +3.12 a
2 17.47 +1. 17 bAB 189.59 +8. 63 bAB 43. 17 £2.54 bA
50 4 16.92 +0.95 bAB 184.61 +7.43 cA 41.79 £2.19 cAB
6 16.65 +1.38 bAB 179. 15 +6.49 dAB 39.68 +1.94 dB
8 15.17 £1.46 cA 176.90 +6. 47 dAB 39.24 £2.05 dA
CK 18.71 £1.21 a 199.51 £5.98 a 45.89 +3.12 a
2 17.40 £1.29 bAB 188.55 +9.76 bBC 43.00 +2.95 bA
70 4 16.36 +1.34 ¢BC 182.95 +8. 58 cA 40.98 +3.17 ¢B
6 16.29 +1.24 cB 177.48 +10. 39 dBC 39.43 +£2.21 dB
8 14.99 +1.09 dA 176.57 +7.92 dB 38.97 £3.19 dA
CK 18.71 £1.21 a 199.51 £5.98 a 45.89 +3.12 a
2 17.18 +1.32 bB 186.55 +6.72 bC 42.77 +£3.07 bA
90 4 16.03 £0.97 cC 182.28 £+7.94 cA 39.13 £2.84 cC
6 15.95 £1.05 cB 176.81 +7.62 dC 38.96 £2.75 cB
8 14.87 £1. 17 dA 176. 14 £5.91 dB 38.49 +2.38 cA
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(P<0.05)
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Fig. 2 The utilization rates of energy substances in L. serricorne larva
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