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FEEY., BREX SR L REZ REVEEEHER =
mEF, I B, BEE
(B2 A5 a5 TR, L8 TN 239000)

WE. (B @EsRF LM, BT 24 R Heterolocha jinyinhuaphaga % % 5 W8 o vl | A RN
AR R IR BEE mobh ey A 22 ALl 32 S ah ) [k RA 3,5-Z ALK B i | A k-0 ok Ao AR AR IE
Rk, BEyREETFBEFMNETF IS BEMNSRLREY RIENBEERGY e, [ZER]RL3IA
44 Lonicera japonica se # ‘JU¥ 15’  ‘Jiufeng No. 17, ‘*AK 1%’ ‘Xiangshui No. 1, ‘@K 2%’ ‘Xi-
angshui No. 2° FeHF ARG, 2ALREE L RGN ERENY R -, REFE LKL LKL REZH
B, BB R OEBERARG, BWESHRK, £ 1H% ¥ 4 /HH0EGERS A 1837, 2645, 2231
Fe 5.54 mmol- gl -min™, 4 A B E R AL KRR MG R, RE 4RI E SHY Ry HEEk
SR 1 # 4 R T 3339%, 27.48% . 33.31%F= 45.29% , HAEE EFEE S R T 19.12%, 15.02% . 14.64% %=
29.64%, &G E® S AT 25.55% ., 18.69% . 21.69% %= 41.46% , R& Wi B &M 4 7 38 m T 84.95% . 68.04% .
68.41%%#2 77.80%. # 16~34 C, 4 A ifAciEE A M A B E G HERNA K LG FTHAY, 1~58#4 kehih
BB 22 CkB, 97 A 1995, 20.57, 21.79, 23.64 F# 25.86 mmol g -min™; 1~5 #%h k69 EAE# F A 22 C
Ry, 48 27.65, 28.89, 29.85. 31.45 #= 32.80 mmol-g-min; 1~5#4 R FOBEMRE 25 Cd, 20 A
21.65, 22.76., 2343, 25.71 #= 26.98 mmol g™ *min™'; 1~5 &4 kK ey Mg W B E M £ 28 Cok &, 4 51 A 7.38, 849,
9.81, 11.33 #= 13.21 mmol g *min™', F Z 5 MW B 7. G EHM A KB L EZAEN, ARRE A4 k2 eh L
AR AR REY R AR ERNERREY ., (LG 2D, BEEY 02 REY 2K LB
E, K3 426
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Effects of host plants and temperatures on digestive enzyme activities in

Heterolocha jinyinhuaphaga larvae
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Abstract: [Objective ]This research aims to study the effects of host plants and temperatures on digestive en-
zyme activities in Heterolocha jinyinhuaphaga larvae, and lay a foundation for further research on their physio-
logical and biochemical mechanism of environmental adaptation. [ Method ] Effects of these factors on digestive
enzyme activities in H. jinyinhuaphaga larvae were studied through ultraviolet spectrophotometry and burette in
laboratory by using 3,5-dinitrosalicylic acid method, fulin-phenolic method, and standard sodium hydroxide so-
lution titration method. [Result]Digestive enzyme activities of each H. jinyinhuaphaga larva differed after feed-
ing on ‘Jiufeng No. 1’, ‘Xiangshui No. 1’, ‘Xiangshui No. 2’ and a wild variety of Lonicera japonica. The H.
Jinyinhuaphaga larvae feeding on the wild variety had the highest amylase, sucrase and protease activities, and

the lowest lipase activity. The activities in the 1st instar larva were 18.37, 26.45 , 22.31 and 5.54 mmol -g™'-
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min~' respectively. The four digestive enzyme activities all increased with larval ages. Compared with the 1st

instar larvae, the Sth instar larvae, after feeding on the four cultivars, displayed an increase in amylase activi-
ties by 33.39%, 27.48%, 33.31% and 45.29%, an increase in sucrase activities by 19.12%, 15.02%, 14.64%
and 29.64%, an increase in protease activities by 25.55%, 18.69%, 21.69% and 41.46%, and an increase in
lipase activities by 84.95%, 68.04%, 68.41% and 77.80%. In the range of 16-34 °C, the activities of the four
digestive enzymes all showed a tendency of first increasing and then decreasing with the rise of temperature.
The highest amylase activities were observed at 22 “C in the larvae of the 1st-5th instar, which were 19.95,
20.57, 21.79, 23.64 and 25.86 mmol g™ -min~'. The sucrase activities of the Ist—5th instar larvae were the
highest at 22 °C, which were 27.65, 28.89, 29.85, 31.45 and 32.89 mmol g™ -min™". The protease activities of
the Ist=5th instar larvae were the highest at 25 “C, which were 21.65, 22.76, 23.43, 25.71 and 26.98 mmol -g™* -
min™. The lipase activities of the 1st=5th instar larvae were the highest at 28 °C, which were 7.38, 8.49, 9.81,
11.33 and 13.21 mmol g™ +min™". Two-way ANOVA showed that the interaction between host plants and larval
ages, as well as the interaction between temperatures and larval ages, had no significant effect on the four di-
gestive enzyme activities. [ Conclusion ] Host plants and temperatures can affect digestive enzyme activities of H.
Jinyinhuaphaga larvae. [Ch, 3 tab. 26 ref. ]
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PR PR B O G R A F ORI KA BT AREZE . BRI A s Ry R, BRdis b
B 20 B RE T ORI 23 AT AL, K 3 2 SR W I AR A i Ny O B A K R B R, WEF 4R R TR
LT Y K i AT A BE s o-VE M T E A A 2K R B 22 2P . A RE L RBESE, S5 R EEE
R R B RE R & UK o AR, O B R AR R R BB PR AR IR B R 7 Bl TR S
WEAR | R EE H b o A i S IR R BRI Y B SR AL R S RIIE PER TR, AR [E] A R HURCR
AR E, EREFERMARAKB BN E, HABEEOAEZRD, W KEYHRIE . fEMRE
Gossypium hirsutum FVE 15 Mdicago sativa I 17 37 W5 E W Lygus pratensis, B H 0 UE 45 B 06 1 B & & T
HAbAAL Y, L BETIRIE . 8.0 9 Brontispa longissima 5 ¥ 4l UBUCE A Cocos nucifera - J&
MRS, TR RERERE . VER RS . B SR R MR R O i 4R B R R, PR
DAL 1) 722 At 2 52 ) B EROUA PR O I 05 1 S B S T A T AR L SR TIIR AR R . B R R TR Y
Fi&, P2 Phaseolus vulgaris . ¥\ Cucumis sativus . FR Capsicum annuum FTH 8 Chrysanthemum
coronarium 1132 W VG AL #] 5 Frankliniella occidentalis FAE#] 5 Frankliniella intonsa I8 HUAA P B 3E B il 36 14
BIREAR, Mg 1 ol R0 I 2 10 Bl ) 355 P D R SR, A O T B X O AL BT T S e LA s | AT HE
KW Z O ST IREEXT B HUIH Ak 5 M 04 52 0 30 R WA DGR o I A T 1 1 s I e T
B R EFRYBTEA . WAREE ST, M sZm B R A K B U, BFSE A A SR R ) R i Ak
il 3% P B S, A O TR AR B R PR R IS PR A A AR A AL B8 e SRl & AR AE R Heterolocha
jinyinhuaphaga J& 5% H Lepidoptera Rk Fl Geometridae E2HL, HI A HE AL, & 444 Lonicera japonica
FEAEMFRZ —, FHSRAAM 5w s 2 SALIR , BB, W R a R AR T AR,
BIETS, SAAERALA A R ERR T BT, BN T S A R A Y e R i e A RS
MRl T AF FEAE ) SR DR X 4y OO A il 9 P B B A R WAH DGR IE . AR TR A
R . WRBEXT A AR AL ROME STy O GE Ry I . REARE I | A RN T TS PR A SR, S AT e AR RUME &)y HU AN
[] P53 DXL 1 A B A ALl P, AR B9 4 B AR M R 05 5 7 M 1) A B A AL ) B AR i

1 #MEE57E
11 it miE

S BRI A R T 2RO DT = BB S A b, AP 76N TR AE (RXZ-288A B,
W VTR AR I T R R L BT EADE I 14 W10 b, W R (25+1) °C, AIRHEE Jy 709%-=
1%, 5% HHAE 600 mL HHESK N (B 10 k4 ), 49 K R B BE Y 4 B AE T K 3E L AL i
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Jei, FIRRIE LA B TR, R R Wk A P AR 00, HEIR) H 3P4k 1 A g o 0 X IS 5 T IR — 5 BN
F R A E0R 10% 0 ER K EE Y, LA/ =00,
12 HEEPWESRERES HHLEFENZMW

BN 1) 4 R A RO &y e B S AR R SRR D, R R RO N TR AR TP DGR I B 14 W10
h, MREBEE R (25<1) C, MSHBEBEE R 70%+7%], 53 3IH 4 FE&mAAE (JLFE 15 Jiufeng No. 17,
‘Mi7K 1457 ‘Xiangshui No. 17, “Mi7/K 25" “‘Xiangshui No. 27, HFAEFR) Bréfnd B 3%, FBA LA
0 B LR EE M R, BER 900 BAH EEN R, — SR E] 5 0 ORI Sk ST vE R FIWT) . B A
BRAE 1 WAIR 20 Skagh e, HE 41K,
1.3 RBEXNEREREL HENEFENT T

25 CLA = E WA RIERE Rl |, Wik, & 16, 19, 22, 25, 28, 31, 34 C% 7 M EE
AhER, BEEOCHREEIN 14 W10 h, XN 70% ., BRIk ) 4 4R A8 ROME 4y iy oA S e A% A 1 Sk
b, IR CILE 1S ) A B R B LLOREE v ok fef | A oK e T A
MR, —EWFRE S K, AR 1 REFE 20 k4, HE 4K,
1.4 BEgikHl&

RPN B0 S 84 H 10 3k, R B TRueE, 1IR4UE T, ki BGE T s, A
TR B BER £ 2% wh i T (PBS, 0.02 mol -1, pH 8.0)5.0 mL, HEEAFEE A%, B0 15 min(-4 °C, 15 000
remin™), BEIHRAERG . DUAF 0TS & 1 (BSA) AARMESR 1, RAIE D52 i G-250 Hy 60,3 5 # i 2R
F e
1.5 B MERE N E

K 3, 5- R K IRk A T4 B AR 80 wL, R EUN 2%%E ) 0.2 mL Al 0.2
mol - " PBS (pH 6.0) 0.8 mL, &%), FEi& FRA 10 min, 37 CKE AR 60 min, A 3, 5-fifFEK
Wig 1.0 mL &1k R, BB S min, A E5 T 550 nm A GIE ., 25 H 4 A 80 wL 0.2 mol-
L7 PBS (pH 6.0)fCR M . R FH 22 2E M s o i 4 31 3300 b S I i 22 2R W00 3 i U8 90 Il 335 2 D g 0
B o BE i B A KR AR B ZEHE Y B (mmol c g eminT )RR, A 4K,
1.6 FEPEEREENE

KH 3, 5-ZAEFK R AR T i A B 80 wL. BTN 4% RS 0.2 mL A1 0.2
mol- L' PBS (pH 5.8) 0.8 mL, #&%), =& F&MW 10 min, 37 CAEHAEE 60 min, A1 3, 5- " WHEK
f2 1.0 mL 2 1k R, B KN 5 min, R HE T 550 nm P K MW EME . H 80 wL 0.2 mol - L™ PBS
(pH 5.8) X MM A8 s 0 BB R P 460 26 W s oA o 4 3SR o SO L i A 4 A 2 o W TS 1 LA 4 0 b
B v A B 1R K A A B 28 B 1 B (mmol - g7 e min ™) Fon . EE 41K,
1.7 EAEBEHEENE

R AR AR T AR A I AR 40 L RN EICH 0.5%1 B AR 100 wL, RS KA 15
min(37 C), MAJRESECH 10% = H L 100 wL, 21, B0 15 min (10 000 r + min™, 4 °C), H I
W 150 wL, 25 A 0.55 mol - L™ Bk FR 1A M 750 wL A Folin-l 45 150 pL, TR 215 /K 15 min
(37 °C), #RJG T 680 nm AW IEAA , 25 PG BE DLSR oo A R R, R FHD s 2 T s 1 T 48 1 B i Je
IV Ji5 T AR & ik, AP I T AR 0 B R SR A AL K AR A SRR Y B (mmol - g e min ) FROR
AW,
1.8  PERAERE &M E

K IR E S B AL SR BOR 2 T, B PBS 28 /i (0.025 mol L™, pH 7.5) 0.5 mL, iz A 10 mL X%
i, MR LGB AL 0.4 mL, $£27, 40 C/AKBMA 10 min, MAER 0.5 mL, 4kZ2m#k 20
min (40 C/KE), MAMRBIIECN 95% LB 1.5 mL A 1R E0N 1% ERIE =7, bR S A1k dh
VS (0.05 mol - L7)Ji 2 B ARLL (0, 10 SR PTIHFE M SR AR, B 7 Il I 1 LA RE o0 B B s 0 B i AE
KA A AR 107 R ) i (mmol - g7 e min™) e on o X BRDAGE rhAREE EEU , EAE 4 K
1.9 HEHH

I SPSS 11.5 #4775 225081, R Duncan FB B 227578 P<0.05 /KF L ikf7 22 55 BB PERE 56
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2 R

HEEYIT &R R IE L HE L EEE AR

BEARR WAL, 4 RO i &) do i 3 A B 05 P BN AE A (6 1) o BCR B 2B 4R A6 19 TE #
iy . REOBE AR AR R R e, AR 1 R U A i 18.37 26.45 i1 22.31 mmol g -min™', 1 #44)) IR
B AESERAL ., JUFE 1S M mK 25 MTER BRI R 2 A 25 A B (Fs=3.147, P=0.954), {H
HmpK 15257 8% (P<0.05); 1 &4 HEUE X 4 B35 AW 0 WS B 5 1 Z 18] (Fe=1.379, P=0.317) .
TG PR (F35=2.455, P=0.138)Z [ 22 % AW . W& ‘masK 15" (ORI Re TG M s, 76 1 4l
W4 7.54 mmol - g -min”', HUE M AE 4 AR AL 0 IS DT TS PR A, 7R 1 g B 5.54 mmol -g ' emin”', 1
Wi mECE CE 1S muK 1S M CmsK 25 AR ER IS m, DURERE ‘mk 25 5
T A 4 ARAE 10 I 07 TG 1 =2 18] 25 57 A8 1835 (Fas=2.238, P=0.061)

SHRAENESRRE E 15 WK 15 Wk 25 AU A S EAERTER B REREE |
1 I G 0 T T ) B A & RO T A B R G, 5 i 4l AU IX 4 b 4 B AR 0 E R B S T 0
2345, 19.67, 21.65 fil 26.69 mmol -g™' -min~', Z3 5L 1 & &) B3I T 33.39% , 27.48% . 33.31% Fil
45.29% . 5 W4 WUBCE X 4 Fl g AR AR I BERE BTG P 23 5 30.53 ., 27.79 28.34 Fl1 34.29 mmol g™ +min™,
AL 1A BN T 19.12% . 15.02% . 14.64%7%11 29.64% , 5 %) B BUEIX 4 Fh 48846 (0 85 11 5 M
51k 27.42 23.12, 24.74 F1 31.56 mmol g™ -min™, 35 1 &4 UM T 25.55% . 18.69% . 21.69%
M 41.46%, 5 B4 REEIX 4 Fh G R AE 0 I8 7 B IS VE 2008 1143 12.67, 11.57 1 9.85 mmol - g™ *min™,
YA 1A AN T 84.95% . 68.04% , 68.41% 1 77.80%, J5 i . 2F EHY . 4 St 4
B AE RUME &y By 4 i Ak BTG P 2 A 3 R R (P<<0.05), {HL 27 A 4 R &l s i 307 A 58 B AR G 4 AR AR R
L)y 4 iy AR S M A B S (P>0.05) .

22 BRENERERIEL HENEEENI D

ANFEEEE N SR AL R JLE 1S b e, SR g RIE RIS RS HE (3R 2), 7E 16~34
CHEE LI R BE, 1~5 § 4 B0 e 0 BEE M 7E 22 Clem, 20008 19.95, 20.57, 21.79,
23.64 1 25.86 mmol - g™ min™, & FHALT 22 C, WHEFEES NI 1~5 6 &) S0 TR B S 4t A 22

2.1

1 ARFEEVTEREREL R 4 FOE LT ERNTN
Table 1 Change of host plants on four digestive enzymes activities in H. jinyinhuaphaga larva

i 1% P£/ (mmol - g+ min™")

THACHE 5 A Iy i T A s
VEMEE JLFE 15 17.58 £ 1.23 ABe 18.28 + 1.42 ABc 19.73 + 1.52 Bbc 21.21 + 1.34 Bab 23.45 + 1.35 ABa
‘MK 1457 1543 + 1.18 Ce 16.13 + 0.86 Cbc 16.87 + 1.64 Chc 18.35 + 1.53 Cab 19.67 + 1.54 Ca
‘MK 2457 16.24 + 1.11 ABc 16.95 + 0.77 Cc 18.11 + 1.36 BChe 19.37 + 1.25 BCb 21.65 + 1.45 BCa
P 4 AE 18.37 £ 1.58 Ac 19.43 + 1.51 Ac 22.56 = 1.24 Ab 24.32 + 1.65 Aab 26.69 + 2.37 Aa
REWERE CJLF 157 25.63 £ 1.22 Ab 26.33 +2.21 Ab 27.37 + 1.59 Aab 28.46 + 1.61 ABab 30.53 = 2.41 ABa
‘MK 1457 24.16 £ 1.77 Ab 2523 + 1.74 Aab 26.11 = 1.79 Aab 27.15 + 1.89 Bab 27.79 + 1.66 Ba
‘MK 2457 2472 £ 1.57 Ab 25.89 + 1.66 Aab 26.75 + 1.63 Aab 27.81 + 1.67 Bab 28.34 + 1.67 Ba
PP AR AL 26.45 £ 1.33 Ac 27.61 + 2.38 Ac 29.48 + 2.37 Abc 31.65 + 2.43 Aab 3429 = 1.41 Aa
EEM CJLFE 1S 21.84 £ 1.72 Ac 22.64 + 143 ABbe  23.73 = 1.61 ABbe  25.25 + 1.88 Bab 27.42 + 1.67 Ba
‘MK 1% 19.48 + 0.85 Aa 20.26 + 1.79 Ba 21.32 + 1.87 Ba 2226 + 1.83 Ba 23.12 + 248 Ca
‘MK 2457 2033 £ 1.69 Ac 20.95 + 1.74 ABc 22.12 + 1.76 Bab 23.31 + 1.84 Bab 24.74 + 1.65 BCa
A 4R AE 22.31 £ 1.38 Ac 2354 + 142 Ac 26.72 + 1.57 Ab 28.83 + 1.62 Aab 31.56 = 2.33 Aa
JeWimE JLFE 15 6.18 + 0.86 ABd 6.96 + 0.84 ABed 8.24 + 0.78 ABbc 9.31 + 0.68 Bb 11.43 + 0.86 ABa
‘MK 145 7.54 £0.71 Ad 8.16 + 0.91 Acd 9.23 + 0.68 Ac 10.74 + 0.56 Ab 12.67 + 0.82 Aa
‘mk 245 6.87 £ 0.75 ABe 7.55 £ 0.79 ABbc 8.29 + 0.92 ABbe 8.93 + 0.76 Bb 11.57 + 0.94 ABa
P4 ifE 5.54 £ 0.78 Bd 6.29 + 0.71 Bed 7.32 + 0.87 Bbe 8.56 = 0.81 Bab 9.85 £ 0.73 Ba

Y] B Ry R 22 R 0 B R A [ RS 5 B R[] A7 50 e A 8]/ o7 B 2 3R 28 57 235 (P<<0.05)
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Chedr, 7518 27.65, 28.89, 29.85, 31.45 1 32.89 mmol g -min™!, & FofXT 22 °C, FEWEEEIS LY
TRE; 1~5 W4 Ay R PETE 25 CR sy, 200 21.65, 22.76, 23.43, 25.71 il 26.98 mmol -g™'-
min™, & T KT 25 °C, HEABEEY TR, 1~5 840 8000 B8 U7 B 5 P 4E 28 CRb s, 409 7.38
8.49., 9.81, 11.33 il 13.21 mmol-g”-min™', /& THfIkT 28 °C, NEWiMG G N, 20 ios . i\
JE RN &)y H i 3 104 38 B G 4 R AR RUE &)y B 4 T Ak B TS R A S S (P>0.05) .

HRHEAS [ I BT AR A0 SO 1~5 38 40y Ha 4 b I 10 6 335 M 00 728 Ak At A7 [0 03 40 A, [l DS A 7 I 3
30 RBARLEAT IR A5 A AR AR N 1~5 SIS HYE K S PR AR 0 IR BE 43 i) Ry 21.39 ., 20.60, 20.48
20.50 1 21.20 °C; A B 06 1 fre e A9 TR 43 1ok 21,83 21,11, 20.89, 20.96 i1 21.12 °C; & M i 14
B B BE 4 )k 24700 24.97 . 2551, 25.24 1 24.35 °C; g 5 B TE PR B AR E 4 ) R 28.41
28.08., 27.52. 28.69 F129.30 C,

3 it
B HUUR A 098 AL P S R B DA O B SRVIBURE A AR I A T A R b 05 SR P e A

H ST e, AR PR e R — R b e T R B R RS, AR IE R R R

®2 ARBETERNEREL R 4 FHLEBEENTH

Table 2 Change of temperature on four digestive enzymes activities in H. jinyinhuaphaga larva

HALHE R/

i 3% 4/ (mmol - g7+ min™)

1 % 2 ¥ 3k 4 % 5 i
TE B il 16 15.51 + 1.05 CDd 17.64 + 1.13 Bed 18.78 + 0.72 BChc 20.37 + 0.73 BCab 21.76 + 0.87 Ba
19 17.73 + 0.61 Be 19.17 + 1.39 ABbc 20.32 + 0.85 ABb 21.53 + 0.82 Bab 23.31 + 0.94 ABa
22 19.95 + 0.83 Ac 20.57 = 1.44 Ac 21.79 £ 0.96 Abc 23.64 + 0.87 Aab 25.86 + 0.89 Aa
25 17.82 + 1.19 Be 18.43 + 1.28 ABc 19.58 + 0.84 ABChe  21.35 = 0.71 Bab 23.68 + 0.83 ABa
28 15.87 + 0.74 Cc 16.89 + 0.83 Bbc 17.26 + 0.74 CDbc 18.83 + 0.42 CDb 21.47 + 0.78 Ba
31 13.74 + 1.31 D¢ 14.36 + 1.47 Chc 15.65 + 0.88 DEbc 16.78 + 0.89 DEab 18.69 + 0.77 Ca
34 11.45 + 1.24 Ec 12.78 + 1.29 Cbe 13.98 + 1.06 Ebc 15.32 £ 0.51 Eab 16.75 + 0.88 Ca
JHE AR il 16 2272 +0.93 Dd 24.36 + 0.53 Ced 25.67 + 0.84 BChc 26.87 + 0.43 Cab 28.53 + 0.76 BCa
19 2531 +£0.97 BCe 26.63 + 0.85 Bbe 28.17 + 0.38 ABab 29.22 + 0.70 Bab 30.65 + 0.96 ABa
22 27.65 £ 0.89 Ac 28.89 + 0.45 Ac 29.85 + 0.99 Abe 31.45 + 0.71 Aab 32.89 + 0.44 Aa
25 25.78 + 0.36 ABc 26.65 + 0.88 Bbc 27.76 + 0.86 ABbc 28.91 + 0.44 Bab 30.67 + 0.89 ABa
28 23.45 + 0.71 CDc 24.57 = 0.72 BChe 25.61 + 0.83 BChc 26.78 + 0.39 Cab 28.44 + 0.76 BCa
31 21.36 + 0.70 Dc 22.46 = 0.77 CDbe 23.55 + 0.73 CDabc 24.76 + 0.92 Dab 26.19 + 1.04 CDa
34 18.93 + 0.42 Ec 21.15 + 0.85 Dbc 22.39 + 0.71 Db 23.51 + 0.74 Dab 24.79 + 0.95 Da
Ell 16 12.22 + 0.62 Dd 14.38 + 0.73 Ded 16.13 + 0.51 Dbe 18.37 + 0.72 Cab 19.89 + 0.45 Ea
19 15.61 £ 0.79 Cd 17.23 + 0.64 Ced 18.31 + 0.91 CDbc 20.57 + 0.82 CDab 22.17 + 0.91 DEa
22 19.32 + 1.02 Be 20.19 = 1.06 Be 21.15 + 0.53 ABbc 23.23 + 0.68 Bab 24.67 + 0.86 Ba
25 21.65 + 0.83 Ac 2276 + 0.94 Ac 23.43 £ 0.75 Abc 25.71 + 0.81 Aab 26.98 + 0.53 Aa
28 18.24 + 0.65 Bd 20.48 + 0.47 ABcd 21.79 £ 0.89 Abc 23.52 + 0.66 ABab 24.54 + 0.81 BCa
31 15.81 + 0.39 Cc 17.67 + 0.83 Chc 19.22 + 0.52 BCb 21.25 + 0.43 BCab 22.35 + 0.70 CDa
34 13.55 + 1.03 CDd 15.23 + 0.51 CDcd 16.82 + 0.69 Dbc 18.87 + 0.59 Dab 20.28 + 1.01 DEa
JOig 15 T 16 2.48 + 0.36 Dd 3.63 £ 0.45 Ded 4.69 + 0.48 Dbc 5.93 + 0.43 Dab 7.05 + 0.40 Da
19 3.56 + 0.47 CDd 4.72 + 0.39 CDcd 5.88 + 0.41 CDbc 7.19 £ 0.55 CDab 8.43 + 0.70 CDa
22 4.85 + 0.42 BCd 5.91 + 0.46 BCed 7.17 = 0.82 BChe 8.31 = 0.67 BCab 9.86 + 0.81 BCa
25 6.23 + 0.39 ABd 7.11 £ 0.73 ABced 8.46 + 0.66 ABbc 9.52 + 0.61 ABb 11.68 + 0.83 ABa
28 7.38 £ 0.59 Ad 8.49 = 0.72 Acd 9.81 = 0.61 Abc 11.33 + 0.86 Aab 1321 £ 0.79 Aa
31 5.83 £ 0.41 Bd 6.86 + 0.64 ABcd 8.28 + 0.67 ABbc 9.67 + 0.76 ABab 11.55 + 0.76 ABa
34 426 £ 045 Cd 5.45 + 0.47 BCed 6.57 + 0.50 BCDbc 8.12 + 0.69 BCab 9.78 + 0.72 BCa

Y] B Ry (R 22 R 80 B a5 A T RS 5 B R [R) A7 B0 e A [/ o7 B 2 38R 28 57 .35 (P<<0.05)
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®3 SRAEREYDYR4MBEUEETE())SEE () BN EIFEE

Table 3 Regression model about four digestive enzymes activities (y) in H. jinyinhuaphaga larva at different temperatures (x)

AL 4y BB I/ myE: i LIPS AR T A A 1o B ) I /°C
TE ) 1 y1=0.004 1x°-0.367 5x*+10.093 0x-68.973 0.986 1 21.39
2 ¥:=0.003 7x’-0.325 1x°+8.683 8x—53.542 0.990 1 20.60
3 y:=0.004 5x°-0.381 447+9.960 5x—61.667 0.987 5 20.48
4 y=0.004 6x°-0.393 42°+10.329 0x—63.504 0.979 3 20.50
5 y5=0.004 1x°-0.367 1x*+10.036 0x—62.049 0.980 7 21.20
THE AR il 1 y1=0.004 5x°-0.400 1x*+11.034 0x—69.967 0.987 9 21.83
2 ¥>=0.005 4x°-0.459 6x7+12.185 0x—75.448 09825 21.11
3 y:=0.005 7x’-0.479 7x*+12.580 0x—76.494 0.990 8 20.89
4 ¥:=0.005 9x’-0.496 0x*+13.016 0x-78.943 0.981 8 20.96
5 y5=0.005 4x’-0.460 3x*+12.218 0x—71.690 0.984 0 21.12
A 1 y1=0.002 3x°-0.263 7x*+8.817 4x-71.174 0.957 9 24.70
2 ¥>=0.000 1x’-0.095 2x*+ 4.566 9x-35.206 0.964 9 24.97
3 y=—0.000 9x°-0.010 1x+2.272 8x—14.391 0.967 1 25.51
4 y=—0.000 5x°-0.039 0x’+2.923 9x-16.821 0.959 3 25.24
5 y5=0.000 3x’-0.098 63>+ 4.268 2x—24.965 0.954 7 24.35
i 15 it 1 y1=—0.003 1x*+0.196 1x°-3.636 2x+23.157 0.983 8 28.41
2 y=—0.003 0x°+0.189 1x’-3.524 1x+23.833 0977 0 28.08
3 y=—0.003 3x°+0.206 2x°-3.851 6x+26.861 0.984 7 27.52
4 y=—0.003 4x°+0.220 0x°-4.228 1x+31.255 0.974 0 28.69
5 y5=—0.003 8x*+0.246 5x°-4.658 6x+34.232 0.985 3 29.30

BRI APIRGL, # T PLHDR s B XS H M g AR 0, 7EIE A A& A s, B oml DIARYE A &
AR B Y SR TR A T AR T RS ARSI AR A R A 1 2y SRR S A i R AR Y TE Ry
Mty FEMERG . SRR PR S T AR A S, MOAR T RS AR T AL £ ) B EPIR A SWAE
FUME &)y HUXE 4 A4S i i G B AR B BCR B R/N I N B OO B AE R RD L LR LS L Ik 25
WK 1S, B AR ARAE M Rl AMERE S R EO A R e T HAb S, RS AT AR £ X
Vi B 4 R AL RO &y RS 38 95 0 O i s 27 B, LU ARG TR ME STt o X AT R 4 AR A RUE X R[]
AR A FRAE BT, R IR A A R R A R, G R A B A R R R R R
Br, VAMRIEALAR R P A 4 o B H AR 28 B B WAAEAR — By S, anAi4% L Helicoverpa armigera %))
TEMRERER S RS I aF EAEYN, WM EEE S TR, EREEO S ES A EEY N, hinE
T2 T RER .0 H Brontispa longissima 5 W 4NRE B R FE WG, TIH R | 586,
A SN 7 G PR R R X SRR AN R A AN AN [ B R U A BT AR AR A 2
XSG RN T BEAAAE 5 — RO AL, 29 AR E IR o R I, R TR A e 7 1 A T LA A
BUAR I BT B A 2, SR AE RO &)y s R S AR A TE R I8 . TREWE G | 2 11 IR R Ul e 0% 2 g B A 40y i
O3NS 0T A B8 AR TR G R AR U &)yt 4 o A I MO 0 R

Tk 2 2 52 e [ e A AR ok AR 0 E A K, AN (R AR N A S &y A N TE A T L R
fitg | 45 WG AR DT I MR —FE . AE 16~34 °C, X 4 P AR Y BEE IR R e R % B
TR FEIE BB AR Panulirus homarus™ | 5% BE VLAY Silurus asotus ™25 Ho A 2R VR sh )t A7 76 25 L HL
Ro T REE MR N X el 10 Ak o RO ALY o R RN HORAL, BEE IR BT, BRI
o3 ¥ B WG 2, ML SO R AN, Tl A TE I R, IR T R SR A A A R B R RS
PR BE, 7EHIZ Apostichopus japonicus M HIEAEAN—BUN IS, 175 6~21 C, HLRE (18G5 €8 i
15 7 BE/K IR T & S e T 5 BEAR a5, AR D5 S O B G SR A K IR T R T R R, R [E A
W 0T A T I B PR T 52 A A 25 5 o AR RO 25 b 4 AR I 4 A T A i 1) oo TR BE RN ], TE A
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ORIV Pl 05 M A 22 “Cleer, S PIBETGPEAE 25 Cif iy, MRNWTAETE PEAE 28 Cl e . X5 SR
WER A KRR AR, SRATEFRE T A RKRE, UHAEREFLZWW, 0GR AL R A B P
UFAE 22~28 Chef, AR TXEYEHL, MEEAREE, FEORLAE,

BZ, AR R B AR RO A AR M A R, R A B AU A AN R S
IR o, LI A AN R A D LR A AR o, 7 A AT A A A R 2 5 ) T A Tl 9 35
PR B R 9 A B RE PSS R, 3 R E— 25 T A [ A A A 08 KA W B < A U 4 HUAR P Al
P 1 AR A G B0, LA S R A I D < R A IR 5 I3 34 7 P ) A B A AL
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