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W AW A BIE L Frankliniella occidentalis 3T 3E 8 24 £ & S ks 0018 B 6 A LHUH)  HF E
2 a8 X ERBPRNEILE LM E R S AR, 5 R 12.24.48.72 4296 hilll & 0 75,
B Btk A B AR EE GEACEER ERBE RN R T, ARV BRAREMME B D
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M ; 25 Ik B BK -S-#5 4% B ( glutathione-S-transferase , GST) & M & 5 2534 e |, B G PR B 18] 28 K — A 7T
27,4296 h i 14 3 3% £ 14 18.85 U/mg prot; 28 it &, 7 P450(cytochrome P450,CYP450) & 4 12 h % %]
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The biochemical mechanism of the short-term adaptation of western flower thrips
Frankliniella occidentalis to the broad bean, the non-favorite host plant
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Abstract: In order to clarify the biochemical mechanism of the short-term adaptation of western flower
thrips Frankliniella occidentalis to its non-favorite host plant, the broad bean Vicia faba, F. occidentalis
was transferred from the kidney bean pod to the broad bean plant at 12, 24, 48, 72 and 96 h, respective-
ly, and the activities of detoxifying enzymes, protective enzymes, digestive enzymes and nutrient con-
tents in F occidentalis were determined. It was found that the activity of carboxylesterase (CarE) in-
creased significantly, reached the peak (0.65 U/mg prot), and then decreased. The activity of glutathi-
one-S-transferase (GST) increased with the prolongation of feeding time, and reached 18.85 U/mg prot
at 96 h. The activity of cytochrome P450 (CYP450) was significantly inhibited with the lowest value of
0.02 U/mg prot at 12 h, which was only 76.89% of the control, but then it rose and reached the highest
at 72 h. The activities of catalase (CAT), peroxidase (POD) and superoxide dismutase (SOD) increased
firstly and then decreased, reaching the peaks (1.50, 4.82, 41.31 U/mg prot, respectively) at 48 h. The
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activity of tryptase increased to the highest level (0.03 U/mg prot) at 12 h, while the activities of a-amy-

lase and trypsin decreased firstly and then increased with the extension of feeding time. The contents of

total protein decreased firstly and then increased. The contents of total sugar did not change significant-

ly within 24 h, though then decreased gradually. The contents of total lipid decreased at all the time. The

results indicated that F. occidentalis could adapt to the broad bean plant in a short time by regulating en-

zyme activities and nutrient contents.
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WA JIGAE , 2009 ; War et al., 2012) , 5 B 0% & 4 5 5 |
5 KRB A PR R RS 1945 3 (Aljbory &
Chen, 2018) , 171 & Ht AT LA i 728 46 JCEr S | 4] B
KB PR A A AL S5 IR R A
R 3 P (32 8% 55, 2010 X1 3% 55, 2016 Erb & Rey-
mond, 2019) o H: i & s P A 45 b g 25 1 B U
N ALY R kR AR . R TR TR
(carboxylesterase, CarE) \ 2 Bt H JIK-S-F% # il ( gluta-
thione-S-transferase, GST) ) & 4 fitd {4, 2% P450 (cyto-
chrome P450, CYP450 ) 55 fiff- 25 il e X A8 9 U A= 4 o
AT REA ST (R 78 5255, 2015 ;Heidel -Fischer & Vo-
gel, 2015) ; i AL AU (catalase, CAT) i & (L4 fiff
(peroxidase, POD) LA I 8 484k 1) 5L AL T (superoxide
dismutase , SOD) S {47 B REAT M il 15 M 48 17 H Ak
MU 1558 (B4, 2007) 5 a-TE K Tl | JE 25 1 i
DA R A 11 i A T AL AT A3 A ) e R AR 1
T 2515 B R G AR (ZZmEE,2017).
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Agrotis ypsilon (5K MAREE ,2013) | B HLEE Loxostege
stieticatis( FAEHL,2015) \AES IR IR B Bradysia
odoriphaga (# 1555, 2017) AL EOKEE Ostrinia
Sfurnacalis(BLZERIR H 22,2020) 553 UCE AN 27 32
FEAIT , K PT S ah i AR PN 22T P A 17 27 32 o
PEAEE] &y Frankliniella occidentalis J& 2238 H #i]
R} ATSE S RS ™ ORISR 5 FE XA A i ™
f& %, R H LM AR FE H (Reitz et al.,2020) . PE1E
i 5 [ 2003 4E7E R b s T g B il 2 0, ik
P i 2 F PR AR IX CRIG RS, 2016) FTA

S EA X (EIRITAE 2017 2 A8 X, PHAEH
IhAF EIE R, AT 7R H ] 2R R R E (Re-
itz,2009) . XHNEE(2017)BF5E & AER]— CO, Y&
JETR R AS [ g £ 2 25 119 G 6 46 0 4K A fige 2 it A
Py R AR R EE AR L . A8 A A TR
BT EY Z — (XTI SE,2009) , 76 5T 4 25 b
PR TR, B2 PE AL SRR 27 3 (H PG fE
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IR S X %% : CarE .GST .CAT .POD .SOD . a- &
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b AT BRAN F] 5 3K30 ¥ VR ML, £ Sigma 2y
] s ME104E LT, WA AWk &7 R AR
AR F] 51510 Z P Re g bnAL , 56 [F Thermo 24 v
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W3 T I B ARFEIE R 3 d e 0 P AR
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A B[] IS g AR A 5 00 BT A0 i) I BT B
S0k VEAERI HVE M I AR L4 RER . LIRS
T E AR R AR U A Y PG AR X R
1.2.2 B &

PERATVUAEET B O TRIAPK290.1 mol/L.
pH 7.6 [IREIR 2% Mk 200 pL, FH 155 3 1 4 4T I
FEVKIE TR A3, P 200 pL il 175 22 ORI Ve A1
2B I AT T 10 000 t/min, 4°C 1R B0
15 min, L35 RN A PASO ML . 7R354 PU AL 6] 5
A B T EEMIA 0.4% WA A= HE 7K 200 pL, A
fenid USRSV TH 213K F9HH 200 uL A= HEER
KIGVESIH AR s B IFETEEW T 3 000 r/min 4°C 5%
PE B0 10 min, b5 1 ED R 280 2R 1 RT3 T
A TS P 000 A ) VR 2 BRI 39 B A0 R
1Tl e
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27 CarE Fl GST 15 I 2 1350 S 3 VE 25 R Xt
2 P B WS PR EA T o FEUE K 450 nm T I E K
JCAE IR CarE Wi T, 22 e 2V 1 B o B AL
B 1A AT OB R SCR VANBEG B0 . FEIE
340 nm T illE WOGIEIF 15 GST TGk, fE 2 e i
553 4k 1 nmol/L CDNB 5 GSH 4545 X
KSR . SRR EARAE (2015) ik fEd K
405 nm I E BOGIEIFIHIE P450 16 7k
1.2.4 RPPBEEE N E

%2 CAT ,SOD FI POD {5 PE 2 57 & e/ E AL
WX 3 ORI il 1 M UEATI0 E o FEDE K 405 nm
W2 W EIE I3 CAT I 1, A 22 e H VR 1 B4
B Ak 1 pmol H,O, M A 1 A 1 ANl 1 B A7
FEUE A 560 nm I 2 WG (R 1155 SOD i 1, 7E
B R A A A it A K S 0L AR R R A 4 3R 50%
B, B AR 2 v () SOD il 146 77/ Xk 1 /4> g BR
£ o FEPEA 470 nm 40P E W S IF 1155 POD i
P, B2 s A SV R R T RONAR R R B

A %4£.0.005 Sy 1ANEEE B0
1.2.5 HALERE B T

Z7 o-VE Ry BRI AR S P 2 0] 4
AR 2 I AL B PR TN A . IR 540 nm &b
W WOCAB I o-VE Ry B M, B2 e 22U
B AMEAL T A 1 mg I8 JFREE SR 1 AT B0
TEPA 555 nm ZEIN5E IR OGAE T TS BEEE RS L,
T2 A SUE U B B AR 0.5 1 B WO
FESCR VA BTG A . S IR ERI A (2014) kT
WA 405 nm AN E WO I TS e G 1
1.2.6 WiLE Lk A E R A e e

K 7% 5 1 52 W (G-250) 1600 2 11 o 7 &
T4 1003 1 2R R AR 2R T (Bradford , 1976)
Z: MR RIS (2011) J5 6] DU A8 E i oy SRS E T 740
B PRI, SR R 0 EWE S 1, FE LT
620 nm 7 1A E WA L DL A ST AR
%o SRS (2011) Jr X PU AL Sh AR N BRI T
Ay BRI, R R -7 22 1 (Nakamatsu & Tanaka,
2004) I 7 SR 2 it , AEUE S 547 nm A0 I 2 WO AE .
JH B S AR R 2K
1.3 BRSO

i 56 81 $E & F Microsoft Excel 2010 £l SPSS
19.0 BAFHATGE 730 Br , R Tukey £ 9075 47 25
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2.1 AREDENFESEIENTN

VG A 861 5 A PN i 5 T 2 7 A [R] s ] R AN []
(1), CarEiftE A 12 h JFEREE N, 21 72 h )5
il i P4 18 B4 0.65 U/mg prot, A X% BRI 1.82 1%,
96 h 1% PEIT A TR (& 1-A) . GST i M St A &
TEAHSG, b3 [R] b b il 6 P R , 7 96 h B 3k B i
175, 4 18.85 U/mg prot, FEHUE 12,24 .48 .72 f196 h
A4 31 A 5t BB A 1.47 6% L 1.61 4% . 1.79 4% . 1.95 fi5 Al
22115 (E1-B) . 1 P4SO T MEAEBCE 12 h B 325 i
ML, 1R 0.02 U/mg prot, %} AT 76.89% , Fifi
Ja B BTy AR 72 hEE R IR L1065, 2 /5 T
Fof 220 BEOKF- (BT 1-C) 6
22 BREDENRPEEENTZL

3 PO 4 TG 1 E AN TR )R B AR bt AR ]
(2). PEAEHT SR 12 h, HoAR N CAT % HEig A
T REAR S R IR 2 RN W B B 3 L R
48 hIA R KA 1.50 U/mg prot, JyXT BRI 1.76 4%
1M SR T B ZEEUE 96 h s i I T4 HEOK
-, SR Xt R 66.54% , 1 14 0.56 U/mg prot (4] 2-
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A). PEAEH] E APy POD Al SOD 7if 4 bifi B £ A [a] )

prot, 735l A XT BRI 2. 19 A5 40 1.62 4%, 4k 22 HUE POD

IR PR e T R R 5 (16 2-B~C) , fEHUE: I SOD Wik AT T B, LT 138 i T4 BR L 76 96 h

48 h iy 33K 3] Bz = {H 4.82 U/mg prot 141.31 U/mg
B

FSP 43 5310 g X6 BE ) 1.83 4% 1 1.45 4% .

= 0.757 A 244 0.03-
g 20- a
2 be 2
S 0.50 16 . C 0.02-
E 124
= e
<:8 0.251 84 0.01
# 4
s

0.00- 0 0.00-

CK 12 24 48 72 96 CK 12 48 72 9 CK 12 24 48 72 9
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Fig. 1 Changes of CarE (A), GST (B) and P450 (C) activities in Frankliniella occidentalis
HRRE A TR B R R R . RTINS R IR 4 Tukey K36 556 7E P<0.05 7K P22 5% 183 . Data are mean+SE. Differ-

ent letters indicate significant difference at P<0.05 level by Tukey test.
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Fig. 2 Changes of CAT (A), POD (B) and SOD (C) activities in Frankliniella occidentalis
B B R E B bR R . AN [F/INE R RN 48 Tukey K B0 7A K I8 7E P<0.05 /K22 5% i 3% . Data are mean+SE. Differ-
ent letters indicate significant difference at P<0.05 level by Tukey test.
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FARAER 113 4%, R (BTG PE7E 48 h J5 A T b
T ARS8 I 0 R R R S R TR O
SRR 12 h TF 2 fie 5 {4 0.03 U/mg prot, A Xt B (1)
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24 AREDSENEEERYRSENTL

PEAEE] D B 12 h G AN R EH AR B ET
R 225X BB 119 93.30%, B A [A] JE K 4K 25 R [, 76 24 h
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HE&E 524 WA FIEA R fE72 hif BB A&
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SR TR 48 s R RIS IR T R, 76 96 h
A H S e I, A KRR 72.19% (E 4-B) 5 g %
S U5 BRI ) B S L, BRI TR, I 75 ik
1%, 7E 96 hEHUA X R Y 69.37% (K1 4-C)
3 iFig

A5 R IR VG AL E] E U A8 TAEAR 12 h )5 70
AE B A P A 356 GST . CarE 1 P450 I P24 1A 5
A, Uk B it B AR PG A6 8] 5 B AN [R) 27 E A e
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T AF FE 5 R 30 B A 19 GK22 i 4E (S3AAE N
BB LA TR , (AN CarE FI GST i M1 o 2555
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T PR ARG 22 ) DU BRI AT F2 6, CarE TR PELR 24
A FREROE RS s R AR AE (2014) BIFFE SR B B 45
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H 28 AL R B M AIJCAE R S5 97 348 h)
HAKP CarE FI GST Il 22 i 2 8 THGE HHF F 8
Bk o SR ORI S . RS (2018) BF9E & R
R G H SR A 19 AUBE 8 I H Monolepta hieroglyphi-
ca P B ARIE 27 A AAIK & b LA iR
filf CarE .GST Fl AchE {i £7F 48 h N} .25 b 71, L)

EWFIEARGE 5 AR S & B GST #1 CarE 1% 1 7+
FEIZE 50, SR A CarE Al GST i MR LA
] (R 4RGE , AR (2017 BIFST 2 BRPG A6 2] T M fe e
T N IR B A (2 R G ARIE U 36 hiff
AN CarE T 14 . 3 FEAIK S [ FF, GST i o 18 2% 7t
1o 5 1T PG A ] T DA 2 57 TSI 40 31 38 B A B 1 B
5 dJi , P GST 1 CarE 3% P4 JC BH It 25 1k (2= I fii
45,2017) 0 THTHEFSE (2018a) 4% VG AL 8] 5 32 52 G
SR B B 3F RO L IR 36 h)5 , CarE
IR TC I AR AR, 1T GST 16 PE7E BUE 24 hif 2%
FAAR , U 36 h i IR JFOR K. XS oy 45 R
B SAMGR A T2 AR, TR AN R) B X 27 AT
WIAEAE F SRR G AL, A RT REE 25 AR
FEP TR A G P22 57 T8 G155 ,2013)
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Fig. 3 Changes of a-amylase (A), trypsin (B) and tryptase (C) activities in Frankliniella occidentalis
B rR B R e TR . AN TRDING PR RN 4 Tukey K 0 K I0 7E P<0.05 /K25 5% 1.3 . Data are mean+SE. Differ-
ent letters indicate significant difference at P<0.05 level by Tukey test.

71A 0.151 0.127C
a
%] 2 < 0.12 a
%: 5 d 4 : 0.091 .
2 44 0.09 1 C od d g
g, 0.06-
0.06-
" |
4n : 0,034 0.03 1
0- 0.00 00
CK 12 24 48 72 9 CK 12 24 48 72 96 CK 12 24 48 72 9
KbFREF[E] Treat time/h

E4 AEESENEEE(A). 2B FMEEC) RENEL
Fig. 4 Changes of total protein (A), total sugar (B) and total lipid (C) contents in Frankliniella occidentalis
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(2012)WF5¥ 22 B[R] 25 S AE 0 M 20 s 1A
CAT SR AP I A — s, b I R g ar &
IHES TR R N R BTG L T i (H i ) A
K, B AR L a3 5 R A Y = — 2, X A)
AESE A HUB WA Y. 1 75 A, BTG a1
TFRUIRA . BRI (2015 BIFFT 45 SR 2 BH PG A0 81 T A SR
G IS B S A PRI 36 h, /R POD i M 48
feia S AM R 25 S AR, 1] CAT F1SOD 1 #4254k
W25 Fd R SHTERFE (2016) BF2E 8 P8 4L 4 25 )\
ST JERE R B e A AR L, B 36 h I [R] PE AL i
&Py POD {5 1 52 4% T B I L FHA#a 35, CAT il
SOD 1 N JC B i A8 fh . X se2h 5o 2 ] g 55 il
D2 5 3 3R R AN R DG (Rl B3 4
2011).,

AHIF G T P AL DR P T A o-JE Ry it R 2
Pl 6 PR ST RIS T o 3K T BB VU AR & Hh LR L
RS &% 0T, ABRARLF HH AW, A OGRS 1
R 2 N — B B 1R] i VG A i n]
S VA PN il 175 1 R T G b i 7 A , R BOR L Y
PSP LTt AR A (2018) & AU R -
AR A BRI AUKE S, R T AR B P
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HARIF AT

VY AG S EAE R AR Vg B AT 3 AT SRR BR T
SOBE SRR AE 48 hF 4R KT JEOKOFE, SR A
SR E LR 12 hER D MR XATRE R TR YN
PYAE ] S A rE B 2 3, DU AR O T EE I AR N Y
BFRY LA R A B R RREESE(2011) A
FIRAE(2011) & BRI T H #E ) 55 1Y B B4R L
e B g B A A A S AR B A R
LSS R T, S & TR BRI (R
AT B[] R HU DO AN [ 127 S A o SR A [

Zi Lk, VU AR ST R RS AT 35 A SRR

Jei , FCA A ifp Tl O AP A AL B A 15 4 S8 3R )
ot 4 5 A B R AR B A, TV AE 8 T X IR
WE L A 32 i SRR RN, v 30 ok bR R A N e
AR BB SRS BEAERIEI AT E. ARBTFEAE RS
Sy ) W PG AL 6 S kg £ 2y R AL Bt T —
TENZS T Nt — X AR B AT 2R A B A S A1t
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