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0 B & T E R0 BB R A K & ( Pierws rapae Granulosis Virus, PrGV) £ 3 i ¥ BB i3 Y
HETFREMFAZEN.PGY EXAUFMBRAGGETFANHR UG FE L HINE M
EERARESHERRNFARHMERAN G ENEREREE, FEER R
A BRERENRSERAERR A, PGV 5 0FMER, WEHKBE. 53
5. SCREER R A 0 E R A BTG BUR , R (L2 28 sl 04 B L PRAR L XS SR BB IS Bk
Btk PGV SR MMBERANAR - MERGEARERAFTEESEL., HEMXET
PrGv H{L# R BB HAMEIE R LG HGE. Mit, & Xk PV k¥R w iR
RIBT I H B R AL ST B R ixiT.

1 ME%FGE

L1 $#HiXER

W R b SR 1] 2 B SR Peres rapue LOGIHL B T HF HERM I RS ERAE
S AER R BRR A,
1.2 #ilmERREN

W — 78 7 7 FUK 7l VN S o

9027 Z B T e e i IR e

1025 B e me 3Lk FEERAT A

+ 1985 —198R F AN A&, R &7 A8 L KB FF o (E,
1989-03-13 dL 45



%24 % IR RES L E R AGHIR A B R HF SR EANR R 97

90 B E HLgh ik TR A
2520 A B TRIRET £
50 Bt ahimtety HARBELHST £
DY ERRERT ITHRALIL &7
809 R KE5 RS Il BREA T &
YZ—DBE Bfjj IHERERREEM™

1.3 BRMBEEERRAE

BEIKERHEBR . IEA0cm HEH T ERNAERPERETETYS
9.5 cm BHEWAMIEFRMA BN A~5BRFHRI10L, BLAEESR 3 K, REFEKLE
YEXTHE, 25 B Avbbott’'s i R IEF - ; BHithE #F F1 B F (Cotoxicity factor, C. f.
DTG ETR A .
1.4 HENXBHREAREE

BE 2RIRERH PrGV ¥, ZEEF B R BRI . HEMEER BmA
0.05% B E#H YZ—DBE. FHIAB/NXRAMILEKAF EHS, S4B 34 EF ,8E
BMRE. L ER 0.5/, SREL 10 4%, THFEEROEE; 085 MIGE2E
BE T ENEZFER.
L5 EEEtERITEHZE
Lo fofdpggb® (il A REASRIE e 5 WX Fm. SEFE. WEA
e BT Y FrEEH AR 3 d; PrGV 4bHE . A 3. 18X 100G/l R B HIS A H . HF
MR3d; CELF BB e iR 48 h 5, B AR H 133. 33 ppm Z BEF KB A0
RSN 24 b PrGY 5 2B BB IR & A0 B - SE RIRIEE (3. 18 X 107°GIB/1) 4h R I 1R
48 b, RIS HEF Z BE PR B2 (133. 3 ppm)Ab B - 4 4208 24 b,
1.5.2 REdudl& BOBEAH 143k, ARHELITE 5 m &HERK (. 15%KC) K
BHRS¥,REHED 20 min(4 000 r/min), B & 74 i 7F 9 B IR 44t 7. Bk 8 4. BE S (AChE)
EYERE; RS 4 kRO THAKBERER KRS I, B L I5%KAEEH 3
ml 1E 4 2 ) e F L B8 (MFO) JE £ i 2 M BB IR .
1.5.3 ZRIEMEMEEATE MBI Ellman B89 %, ZR K 1. 5X 103 mol/L
BB AR B (ASCh), B A7 2. 5X 103 mol /L B IUITRS 23 B R (DTNB), R Y
MO FEEETE 250 ml pH7. 4 BEMZE MY 1. 25m1, ASCh—DTNB Z (B 44 (v/v) Iml, K
NAE 2TCAKBHIER 15 min. UAMEHMERER | o/L 2 HE IR N, LA 721 B4
FHEHE A2 m FERTRENREE. USFERMIEERYT BT Y& ER
HEH 2R,
L5.4 ZIBEMABEHRE 25 Wikinson 2 R & & KWk, MBZEE L
MM EEANEEESETRE. §—KXENMA 1.3 m RNBEYWA2ml 1.15%
KCi;75 ml 0. | mol/L Tris—HC)ZZ ¥ #E,pH7. 8;57 mg EDTA; 111 mg G—6—P);0. 5ml
BBHL;0. 2 ml NADP*Y;G—6—P B MW | 7. B (32°CHIRIE 10 min, MIA 2 mt ¥
AR A X 107"g/L), ¥ 32°C FHHEBHD KN 10 min, A 3 ml ALK
LRV RERAFHEC K REMHE.EEXN 10m, RVERAKEHER> SP—
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2305 RIS _EAEfTIE . M KIRHIHEE. B ON BTN @
TEH LB EE A 1.95%QF — 1+ 1.5%0V — | 7.Chromsorb AWS0— 100 H #] %&; &8
210°C R 25 280~290°C . RILE 250C ; # K (N;:99.999%) :55 ml/min; gt £ Sul,
FASERM LowryUISDVEHITEER,

x1 PGV 5/LRRANERBMEBRR"

am .1 %:J: BT R BERT-EK) c.f{H
PrGrx  F A
5% 3d 5d 3d 5d 3d 5d
10°GIB/L. (ppm)
. 0 20 70. 00 80 65. 39 75 — —
’ 1.86 12. 36 73.33 100 69.23 100 35. 24 53.53
L. H
3.02 7. 64 93.33 100 92.30 100 115. 58 36. 60
0 250 83.33 100 80.77 100 — —
B3 1. 86 154.3 96.67 100 96.16 100 67. 89 33.02
3. 02 95. 5 80.00 100 76.92 100 62. 64 36. 60
0 250 70.00 100 65.39 100 o —
A HA 1. 86 154.5 96. 67 100 96.16 100 47. 84 33.02
3.02 95. 5 86. 67 100 §4.62 100 94. 64 36. 60
_— 0 300 73. 33 73. 33 69. 23 66.67 - -
! 1.86 185. 4 93.33 100 92.30 100 0. 30 61.85
B e w . .
3. 02 114.6 80 96. 67 76.92 95. 85 75. 08 41. 61
0 1800 76.67 100 75.08 109 —
HEH 1.86 1112. 4 53. 33 86. 67 46.15 83.34 —13.29 10.86
3.02 687. 6 63.33 100, 57.69 100 28.05 36. 60
0 500 100 100 100 100 — -
it 45| 1.86 309 83.33 90 80.71 87.50 19. 81 16. 39
3.02 191 66. 67 96. 67 61.54 95. 85 16.35 30.93
PGV 4.88 0 46. 63 93. 33 38. 47 91. 66 — —
o] 0 0 13. 33 20 — — — -
(CK)

* 1 BAAEERRIOK, FH3A;2 ABHMEAFHBR 25CUT~30C) ;3 e f. B~
20 RV Al i ek, AR RAEM; —20<ce f. A<20 AWM AR hmAamER . f. 220 &
UL A HNERIEM,
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FEHAEVER. SRERA BBRBEEMNER KRR . O RN 2B ERS
A FMERXRHOA MR SRR ET  Hef. H3dM 54T 20, 687.6 ppm HH
41 5 PrGV(3. 02X 10°GIB/L)YIE fH ,c. f. {H7F@ET 20, R %8 ,PrGV S84 51E
TFREFEEE DEREX FNBEE . AEPREXN 6 FARFMEABEERAR
AEH . BREREESREKRERX.

2.2 BAHMNMBENEARABSERE BHEFEMBREFHHATRRER
WMk 2, NE2TR,.PGV 57 B HREE (2. 12X 10°GIB/L+160 ppm) f5, 1 1 &K,
BEER MR RO FEEOES AR, L3I dHHOBBRE 842,104 3%
92%. BRI EEEU B R TEEWRE bS5 Bl B A . 2B B REB% (266. 7 ppm) 8L
510 d SR s IR RN 57. 14% . PrGV AR T FABIRNE N ER EHE
5d A ZHMBLIE. N 14dHERPBRE B 81.822%,266. 7 ppm, 160 ppm
ZEB R BB A 510 63. 64581 54.54%,PrGV B 18. 18%, IRAME R T
BRH, DRET T EBER, BT RY, 5 28 P B L, A
A RPAROBELEREBE.

%2 FEL4BMERABEHRLER"

H B = HE
4 - B oo ¥ B EWWW BPHE
. w oo 2 sz
5 3d 54 0 gy d
11 500 56  78.57 5714  57.14  33.33  63.54
R 1:2 500
0. 016%> 74 45.94  51.35  56.76  41.67*  54.54
PIGV-+ 1.54X10GIB/ml
56 84.00  84.00  92.00  16.67  81.82
B +0.016%
PGV 2.12X10°GIB/ml 64  3.13  46.35  81.25  75.00° 18.18
K 0 42 —38.10 —21.43 0 9.672 0

* 1. BAERINIRER.AAITELEBE 1047 H;2.DMRT £, P=0.05 KA TF, L HF2¥;3.
BRIFHROD=(HBRELTH/HU LR L FTH/IOX100/HBRE £ T 4%,

2.3 AELAEX S BAXFRENCHEBREBAME)FEENER —BAN,. 2K
RE R EEEE 0 A VIBHAD & 2 F MR R S A M /e AR, R X A R R M E B RE L
1 AChE T R EEAE R A2, B, THRIBHXT ACRE BFHMER BB TREPGY 5
LEBFERBRSRAHBAL. MEHFRRAGK 3,5 BHKHN AChE FHEREZEHT
B, HIEH N AER RA62.06%. B BT BBEA.ACRE FH R EER ALY
43.09% , BARX FIEH T FER B T A& HH X AChE iE#EM MBI e R . Prov 5 2B
B S ALEA (ACKE B TREIEBEE K, (UHIEH M 29.06%, HBRTERHIH
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2.4 RALEMERRE S MU THBREARMFOFENER SR EALNEE
HATFHEERIR . ERER . BREFRBLENF, diik MFO JFHKF 5 R XE
AR TR, EENREN SN 21.21%~44.64%. MEZHPRRLEE,
MFO FE4E7K it B E MR &, F#E3X 1. 000 5X 107 *mol/(min » mg FH), LA HAA
127 116.62% , A H 2B R AL B AT . S AR AL B X SR W s AT IR B AR, 1
MFO )G YR RO 0R BE K KREMG, 556 1 MEAREESY At MFO BRI B £ R X iR
B, 2B AR MMM AR R T RENESIEM, A A PGV B )5,
XMHESEARERHSHT .

%3 FELBNENREATBRBWEIENEN (0. D M) ERLR

0.D PrGV+ Z Bk
WNEHM 5\ = O | PIGV 12003
R
xx
3A5H 1 0.131 0 0.088 5
3H5H 2 0.121 6 0.087 5
38138 3 0.129 0 0.1015 0.076 0 0. 068 5
’3}3 138 4 0.137 0 0.099 0 0.079 5 0.081 5
38278 5 0.130 0 0.099 0
il 0.129 7Aa 0. 095 1Bb 0. 077 8Cc 0. 065 0Cd
M) 236. 269 4 146.632 1 101.8135 68.652 8
A EEOD 100 62. 06 " 43.09 29. 06

* 1.LDSH MABFHFAFP=0.0IMEAREXFE, M IEFHFAFTP=0.0584 LR B XM,
2. M EH () =M E X100/ B é5ks ¥

B4 FRALBHENRSHREBLBMFOZEENHES

R MFO & HEYE
X 10~ "“mol/(min-mg HH) X 10" "mol/(min-3k) (%)
it
M 7.6781 B 7.926 8 B 100
PIGV 1 1.6292 D 2.2903 E 21. 21
Xt M2 4.6185 C 5.9227 C 100
PGV 2 2.0611 D 3.9812 D 44. 64
LB P RS 10.0046 A 11.9099 A 216. 62
PIGV+Z, Bt R 7.6219 B 7.2379 BC 165. 03

* AR FFAKASDE . P=0.01 KR, LRND K.,

o
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ENBRBREARESHREENZBETREBSARANERRAHBHNMBER.
PGV 5Z B EBEAMEYHNRPRREERTPGOVEHF . MASKRERA. &
FRMUFAEHBBAIRAH30Y~50%, XM K IERBOHRER BEKGIRER
HMEXEHMNGEBISRAEEER L.

R 5L R IR R BRI A AT KB FRIFE 0002 SR 5 TR AR
VLB EBLE R RIRE A X B RN BEE RN E SR LB WMFOMEILRE . &2
BHMEXNTERBEIRZBAEMER (AChE)#) S ProV X Bk 25 1 B ng
HATEHRG EHRE, EFHAFHE B S . SEMDRES44FEY R IR
EHNRR XEAAREEREANNEE . SBREMEREAER 25875 R
MEERENH.ENE EEPER RHEHELE LEFREHNEARESNEEE
B EAEAMREPERCERMNMPORFEFETHH. IS EMD KRE R,
B R R, BAREH B MFO ACRE JFH K FAKER RAN B FBREXNE
MFO % % {E FitL B B W55 , MO X 5 AChE 35 ¥EAY I 48 FE 34 38 . (Rt , 1B RIS
FIRTREHLH B R BRI — T E A BIR sk ik B SR E NS, B R s
5 Hl B—FE T E A AChE f9iE+E B MFO 7f 5 B AYEE S il adiX
BEWMAFESMHRENZBEFERBXEREMN ACE. #t— S E HiEE. AT OA
H FEEEAFBETRERPIGY 5ZHRAHANEAMETHARTHEE INEERRA,

Hif AFROBHELRAEERRRYKERBLHNDE, RIASREFAFRET 0
S|EEEHENN, R RRITR AR RERE ST BB, Eit— i,
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STUDIES ON THE SYNERGISM OF PIERIS RAPAE
GRANULOSIS VIRUS AND INSECTICIDES

Huvang Hong Dai Guanqun

(Department of Plant Protection)

Abstract  Of 6 insecticides (fenvalerate,cartap,dimehyopo.acephate, trichorphon,sevin) laboratory tested,all
of them in low concentrations when mixed with  Pieris rapae GV were far more effective than insecticides or
GV used alone. The results of field plot experiments also showed that a mixture of graulesis virus and acephate
was more effective against the imported carbage worm than either material alone. The protection effect to the
cabbage leaf increased 33. 3494 and 77. 78% when the PrGV + acephate(1. 53 X 10°GIB/! -+ 160 ppm) was
compared with higher concentration of acephat=(250 ppm) and 2. 12 X 10°GIB/] used alone. This increase was
significant when compared with the insecticide used alone at the 5% level.

Further studies on the physiological and biochemical basis for the synergism of the mixture showed that the
activity of cholinesterase (possibly including iscenzymes) in the larvae infected by PrGV and the larvae treated
with PrGV —acephate,decreases 37. 34% and 70. 94% when compared with the check. These decreases were
significant at the 12§ level. The activity of microsomal mixed — function oxidases (MFO)showed 55. 37 % —
78. 78% reduction for the larvae affected with PrGV whzan compared with the check,as well as 116. 62%
enhancement of the activity of MFO with acephate treatment alone. The activity of MFO of PrGV — acephate
treament was only 65. 03% enhancement 1o the check,far less than that of the acephate treatment alone. Due to
the lowered activity of MFO, its ability for degrading insecticides would be decreased ,and more insecticide(eg.
acephate) could reach the target (eg. cholinesterase ). According to the results of biochemical analysis, PtGV
application could decrease the insesticide resistance of the imported cabbage worm population, making acephate

and other insecticides more effective.

Key words  Pieris rapae granulesis virus (PrGV); Acephate;synergism; Cholinesterase ; Microsomal mixed—

function oxidases (MFO)



