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WE: 5 F A (Liposcelis bostrychophia Badonnel) & —MEZWNMBADE L, ZXNAPHGR WM
3k, ¥ LRG3 CO, % & (RCO-R ). FfK 0,+7% CO, & & (HCLO-R ) fudpm, DDVP & % (DDVP-R ). 4% PH; % % ( PH:-R ).
EGHAREREFEAANTERANREG L, REUNETENERZAARAENZERERE, URREHERHE
ENERME (Ov) mERE (Sv) . SRRV, ENBELRRAIEEEFRX X EHNME, E9, HCOR 5 & A1
0+ CO. AR ALE ML IY 3. 2458, T HCLO-R & & x#& CO, KB AH eyl sa 81X % 1. 8280; DDVP-R & %
3t PH, By 3 253 % 3. 9614, T PH.~R % 2 %t DDVP &yt 494k 4 2. 7852; DDVP-R #u PH-R & & 118 CO, B4t 4%
BB A4 1.3550 fo 1. 1816, fH HCO~R % & %1 DDVP Bydi #5324 2. 1372, =t PH. W93t 49 3 3. 3698, H M, —
BT X8 Co.ad, Nt P24 BHM, EMET 5 PHLaIHiM & & Tt & CO.h A — & B8R .
WAL B R Ot8 COAPME 4 T —FWHiM, UMK T M 045 CO.H B EZE, *F DDVP &
LA B KW U, HCLO-R 5 R &7 PH. 0 Bk 7 4, B PH, BYHLME 5 2R AP O+ CO, A &L 3B My Pl B4k —
W, ETMHERZ AT EAESFEFXENB AN AXENYE, ERAZANAXENMNZRRIEES
EiEREHLE L.

XB2iE: HASE; AN, MARANE, XRERE;, XEaXxEHE

The Relationship Between Resistance to Controlled Atmosphere
and Insecticides of Liposcelis bostrychophila Badonnel
(Psocoptera: Liposcelididae)

DING Wei, ZHAO Zhi-mo, WANG Jin-jun, TAO Hui-ying, ZHANG Yong-qiang

(College of Plant Protection, Southwest Agricultural University / Key Laboratory of Entomology and

Pest Control Engineering, Chongging 400716)

Abstract: A systematic study was conducted on the important stored product insect, Liposcelis bostrychophila Badonnel, which
1s about the cross-resistance of 4 resistant strains, HCO,-R (hypercarbia-resistant strain), HCLO-R (hypoxia and hypercarbia
resistant strain), DDVP-R(DDVP-resistant strain) and PH3-R (PHj- resistant strain). The results indicated that there were
cross-resistances between CA and insecticides, and the quantities of the cross-resistances were different. The cross-resistance factor
(RF) of HCO»-R to hypoxia and hypercarbia was 3.2458, while, that of HCLO-R to hypercarbia was 1.8280. The RF of DDVP-R to
PH; was 3.9614, while, that of PH;-R to DDVP was 2.7852. The RF values of DDVP-R and PH;-R to hypercarbia were 1.3550 and
1.1816, respectively. However, the RF of HCO,-R to DDVP was 2.1372. There was also a low cross-resistance between DDVP-R
and HCO,-R. The RF of HCO,-R to PH ; was 3.3698. This suggested that the insects resistant to high CO, concentration atmosphere
would develop significant resistance to PH;, however, the insects resistant to PH; remain sensitive to hypercarbia atmosphere. Both
DDVP-R and PH;-R developed resistance to high CO, treatment. There was a low cross-resistance between DDVP-R and HCLO-R.
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The insects resistant to hypoxia and hypercarbia were very sensitive to DDVP. There was also a cross-resistance between HCLO-R

and PH;-R, but the resistance of PH3-R to hypoxia and hypercarbia was lower than that of HCLO-R to PH;. The differences of the

overlapping and separate values indicated that there were differences in the intercross-resistance of 4 resistance strains.
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A2 I ZR AR A HIE ) R R IO
AR, FERH. RERAHBERZSNHSEMEBRY
HAENEBEPRIEEEEN/EH. BEoMERNRAE
IR B4R . MR E B R AU/
AL EROZFEERANGHOSEN, Hirad#Hn
B AR BN AER E R ERP i — A EEFEEN,
SRR FERT Z N T % IS i R
FHAR, EKEHREESERE R ERER.
RN ERFPHESRELEN IR
Ko FRIERTEC R, B Z A AXRX b,
HR AR M EIRD. 5B B Liposcelis
bostrychophila Badonne) 2 —MEE B E R, B
B AR “BUIK (RE. IRAFD 7 o “ =K (K&,
fKeh). ) 7 HRARTHRHFRMBME, R’
H g X EA A ES ™ EM], Pinniger HWFNE
B, W B AT ML SRR R R A B K 2 A
515, EEEEFMT, LL 35%CO, M 1%0, 4HECH
AIRIRIEIRE 30 1%, PUEEE] 5.6 1, HAT4eEigss
R E R, EOMTELET, BWEBRLE “N
IK” « “=R7 ERBENEHET, I ELENS
AR BB BAPOTMCF AT R B #RE, ANS
W BF#G . Bk, HWeEESEB RS IR
MEMEZEFPIEZ AN X REEZW S AR A E
AAFRRHEBUERSFRE, RS AEERND
MRSV E R ERT . A, AREREED

AL PHy. AYUBERHR DDVP, & CO, K
MK O+ CO, SR 4 MHERM R, ABlE el

ZIAI A U, g S B RE A RS NE T
Prigsr Ptk sh R Z BB E RAG3HEHilE, DAHE
XEEFE M ANTTE KA RE L HEHEERR, A
Bt — P R AR  RZST P R PR IR KR .

1 MRIE5HEZE
1.1 EitER

AR EL 1000 FFRAERYRENARBRERES
MR A S = AR B, HAESLR=E (2740.5)

‘C. RH 75 ATFHRFM T LR . BERE
B BLRE TR 0 BORHHR & TR SR 2 AARB R M R

Liposcelis bostrychophila Badonnel; Cross-resistance; Resistance to controlled atmosphere (CA); Resistance to

2 M Leong and Hol® A0 T 2P 4R35 7 v, e zE L
B, BHREFMRE, BEEMTA{ERY, Bz
MAMABRERR (S) .

it m &R SAPLM M R HCLO-R F1 HCO,-R 43
MRERENXHAMK O+FE COx(1%0,. 35%CO;.
64%N)EE CO,(35%C0;. 21%0, 1 44%N,)HS
XTFE PRI BUR R REETET-ZN T5%RIEHEE N T
EH 45 RMKEE, PiERET A 52376 1
3.2547; Hi2tE s &R PH;-R fl DDVP-R 45 & 7852
EWN L PH; #1 DDVP EZAAE, ZERISAFERRM
EE & TEBIRER, EPiHIEE5 54 4.5083 1
10.2105.

1.2 A ARIREZE S *

R 7N 80%DDVP (FEHE) Fh, #dkyb
BARABGARLNT A, EHRELER, BRIPML
3~5d IR HIAER 2cm. & 1 cm BHDIFHEE
MR FEP, H 160 HYOMEMKESS™, &
S 20 3k, BH 3 &, HEAERK 500 ml (5§
12cm) B O . BEZAR, % 80%DDVP FMHARE
MM E, B —EREIREMELK 3 cm. % 1 cm
W4l h L, WEREXNR. VENSIEAR BETEER
MR E L, HHRE, HETRZE[(27£0.5)C,
SHEE 75%~80%, EBRS&AE]H I TEEAE,

56%H) ALP (BE{b%3) A, WiRSFTALI] 4
7= ALP A l7EK 4 RIVER F =4 PH, Sk, RAER
SBWEEFEMNESET, AMREBLOHETHER
Bl ERE, HMETNR G50 v BHAT
THREEMRA. LR EFESAER L. EHENH,
KAMER G, 2 HBN—EEN PH;, FARR
EFWwHBKSEN 1000ml ) A, LESE,
B AR AL B AR [E] L
1.3 [iBEFHLEBAZ

SRR A KA AR RN KN B il
PR R HBERSAEREES. 03 Ny CO R
R AT (SEEES R 0,>99.2%.
N3>99.9%. C0,>>99.0%) . RN 5k,
PL N, fE AP Sk, iR FIRT Ny. CO,.
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O, E. FTARSEANEE LWAERITBRKRIER
1 000 ml B 0¥, —NREAHTRR, —15EH
FHS. 80N OEEANRKRE, £ 0.5h, FHS
B, BATREAE. ALEEEREFEEAME L, BIE
R AT 10%~90%;70 B P & B A i[RI Bh BT R
O, Mg A R DNEFREE (26205
‘C. RH75%~80%RIEFHEN, 24h FREIRRILT
IR
1.4 GitothAx

RYE S A F R HEIFE T, R Abbot 2R IHEK

TRIREME SR FRE Y=atbx. LIRS BBUX
AR (S) MR LTso B LCso AFEHE, THH &M
ZHANHIHETE . PUEEAMEIZ WA B H 2 AL EE XY
UK AR LTy B8 LCyo FrAEIE LB S5 HIYA
DPS!" ' f0 Excel b 5E k.

2 HZRS5GH
2.1 WEHARRRMRREZERMENNE

2.1.1 HCLO-R.PH;-R 1 DDVP-R S &X5 CO, 1
Bt XAE CO, FIRAFEXNEEH RN HCLO-R.

. e b S \ -R# D -R iR M, 1,
EFETSH, JERH R Ry sgE PR A DDVPR SRR, SORAR

F1 WEEIHE HCLO-R. PH,-R #0 DDVP-R G FH X} 1S CO, BRI

Table 1 Susceptibility of HCLO-R, DDVP-R and PH;-R strains to high carbon dioxide

EA LTe () LTs 95%f1B{=R et FETHFE (Y=) 2
Strains % 95% Clof LT RF Regression equation X
HOOR 30. 7901 £0. 1582 304816~31.1018 32547 -28.1162+222493x 8.998
HCLOR 17.29370. 3351 16.6492~17.9632 1.8280 -2.4505+6.0087x 16892
DDVPR 12.8238+0. 3088 12.2326~134435 13555 04823+4.9478% 1239
PHsR 11.1779-£0. 2507 10.6972~11.6802 11816 -14925+6.1930x 1450
S 94603 1-0. 0673 9.3294~9.931 - -10.8592+16.2507x 3450

ME 1 ATLLEH, F5 CO,4# T, HCLO-R.
PH;-R fl DDVP-R fh R 5 8UR M RALL, HGURHEES
i & fe k. XUiEH, XHFH{K Oy+& CO,. DDVP
PH; iX JLFRAS [B] Y2055 o 28 B R e P= A B i R
A CO, A —EHilE, it d & BERMKK
3 HCLO-R>DDVP-R >PH;-R. R RS R LTy

(13.1541h) fEAZWFIE, XI& & RBP4
FHATICW, GRRY, & CO MR, HBAF

1]

CAPNFIAN BUREME, TTHER LR REFER
Bt RILTS 99%HIBM T, 2 AHE 76.6%. 47.8%
33 1%KIMEFE (R5) .

2.1.2 HCO,-R. DDVP-R fll PH;-R % &ZXHE O+
i CO, HIgUBME  KAMK O+ CO, R EE, I
B EDIME M R HCO,-R MHiZy 1% 5 & DDVP-R,
PH;-R X —S A RIBBE RN, &R UK 2 FiR.
MF 2 AILLEFEH, HCO,-R. DDVP-R f1 PH;-R

T 2 MEEH B HCO,~R. DDVP-R #1 PH.~R R &K 0,+55 CO, BYRLELTE

Table 2 Susceptibility of HCO,-R, DDVP-R and PH;-R to hypoxia and hypercarbia by L. bostrychophila
]

gfm LTy () LTs 95%RTEER 95% Cl of LT ﬁ;:{;r‘% @uaﬁﬁ g;m x?
HCO-R 14.39951+0. 3479 13.7335~15.0977 3.2458 0.3276+4.599% 8924
HCLO-R 202226£0. 5121 192433~212516 52376 0.7147+4.3762x 10.087
DDVP-R 10.1564 0. 2044 9.7635~10.5651 228%4 22076+7.1593x 9312
PH3-R 12.030010. 2659 11.5200~12.5625 27117 -1817+63111x 8.345
S 4436310, 0735 4.2943~4,5827 — 0.74604+6.5747x 8484

% 3 AP S R TMK O+ CO, FIPRENAER =4 T
—SERPUME, PRI M 3.2458. 2.2894
27117, X, LR 3 NSRRI O+ CO,
BEZHEHN, HAZBHHER/DMEIRA HCO,-R>
PH;-R>DDVP-R. & it R B PUHEMESIER 112 W7 45
28, ik 3 PR RIMK O+ CO, IS RIS
#HE—EHPUE, PUENMERRYTE 50%LL E (R
5) .

1

2.1.3 HCO,-R. HCLO-R #l PH;-R & &% DDVP
Ut % HCO,-R. HCLO-R X PH;-R ¥tk it &F
Al DDVP #ATEZARLE, W E & & A3 DDVP E &4t
B RHURSE, SRNE 3 .

MFE 3 AJLUEH, 3 MERRHHES & X DDVP
WE —ERMZTEoNH. EAX RN SRK KA
PH;-R>HCO,-R>HCLO-R, #Hilk¥s¥sr 5K 2.7852.
2.3172 1 1.4368. AEIHiLME Ak BT DDVP HifiPEiEx

i




9 Hf T % BEHEPASERESEZFMERIEERR 1311

#F 3 HCO~R . HCLO-R FA PH,~R S2 & X DDVP RO St

Table 3 Susceptibility of resistant strains to DDVP by L.bostrychophila
ETY 4 2 o N BT (Y= 2

0 =i 95% Cl of LT RE : .

Strains LGy (16" mgl™ LCsp 95%HIEf=PR 95% Cl of LTy FUEE Regressiont eqution X
HCO-R 0.6020+0. 0116 0.5798 ~0.6251 23172 6.6514+7.4933x 14478
HCLO-R 0.3720£0. 0177 0.3389~04083 14368 6.1223+2.6133x 15406
DDVP-R 2.643510. 0466 2.5539~2.7364 102105 1.8210+7.5298% 5.164
PH3-R 0.7211%0. 0144 0.6935~0.7499 27852 -0.5974+6.5237x 1.689
S 0.258910. 0050 0.7493~0.2689 — 0.0040+6.8223x 0.664

R, BR 3 NPUERFREX DDVP WHE —E A BT
¥, {8 PH;-R fh & XT DDVP XX Bt E8E S, 1
HCLO-R { & X DDVP MAZ B HiEEH B, Rt
SHNBAERRZET —ERNER
KAFBURRRIET: 9% K FIEE N ZWFE
(DDVP, 0.5677X 10* mg-L"") %} HCO,-R . HCLO-R,
PH;-R i DDVP-R 3 4 N RFTHIHEMEB RS
Wr ., SR FH, PH; Hitkm REARXT DDVP BT
HEFREALA 2.7852, {HE, MBS RPZHFIEXK
W, CENFAESBRME (R5) . X, # PH;
{15 R T X DDVP P24 T 5se & MHitE, AR
& AN M R HCLO-R #1HCO,-R B4R % DDVP
WHFEEZT I, BREMBEEERIK, 7554
31.6%M 57.6%.
2.1.4 HCO,-R. HCLO-R #1 DDVP-R i &%} PH; i)
Uttt SRA PH; EZEAEXT HCO,-R. HCLO-R
DDVP-R g RIHATEURMEN 2, SGRUWE 4 iR,
MFE 4 AJPAF H, HCO,-R. HCLO-R #1 DDVP-R
% 3 MERRPUME R RS PH; FI8URE Y B35 RAK,
eI E D 52 3.3698. 2.5720 A1 3.9614, H
R PH; HEREE HEPHERREOK (4.5083) , H
R BRI EHME. TH, EXMARE TS,

DDVP JifE @ RS PH; ik R BEoitER K, ™
RAPUME S R B P NN B K. SHiERR
P NEE R 2 WS REH (R 5) , DDVP-R
M HCO,R R, CEBRABENE, VHXEA M
ROXT PH; ™4 T B2 HIHE, T HCLO-R #&R&E
10% Fr)BURAME
2.2 ERMSEZENWEIZEHY

mE —1 nn%ﬁA P4 T Pk, X ARAE
FIXLiY B 2t e ke, WURRAZ EHE, A
SFR—NRERE, X BARTET I, Ridk
MAREH T A AFBEF=ET I, BITBXMHR
BN EHUE. AT 3T 3 e Pk 3
TR, &R RAXEHFREMXRIBEA R,

MEFRTUUE T, XM astT, ErRED
HEAZEPERNE SR EA—FH, 0 HCO,-R &
AL Ot | CO, MBI HIEFE A 3.2458; 1M
HCLO-R R X5 CO, A B FHi IR EU N 1.8280.
2.3 ENMMRAZEXEHMHNERENERE

AT EEPI AR LHERMER, EBHSIHT
EREMERERNIME. RIBAESR, BRIGH
Mo REAIPIHERE, DBAAR— N EENE

ﬁﬂEr Eﬂﬁa‘j | IZIIZI/\ E—AEE%B@#E# Hﬂ ’ Uﬁk
F 4 PH; % HCO,—R. HCLO-R 0 DDVP-R Sa R BOEISL/ER
- Table 4 Susceptibility of PH; to HCO,-R, HCLO-R and DDVP-R by L. bostrychophila
anFR LCy (MeL") LTs 95% &SR EJINiE 5 [FT5RE (= 2
Strains 95% CLof LTs, RF Regression equation X
HCOrR 34.3789+0. 4377 33.5316~352477 33698 -10.5351+10.1121% 28.199
HCLO-R 262405 +0. 5408 252016~27.3221 25720 -3.8778+6.2565x 15.564
DDVP-R 404154 10. 3070 39.8181~41.0216 39614 -22.9584+17.4028 6475
PH;R 459941 +0. 4155 45.1868~46.8157 45083 22 .6209+14.0655 1.845
S 102022+0. 1121 9.9849~10.4243 - 9.8270+11.3207 1213

#5 HEEFAAFRMMERRNRAMMEMEISHER

Table 5 Frequency of resistant individual to the diagnostic doses of different treatment

AL W Vv PUETMEHER Frequency of resistant individual (%)
Treatment ) | Diagnostic dose Unit HOO-R HCLOR DDVP-R PHyR
00, Hypercarbia 13.1541 h 100 76.6 478 331
8. |00, Hyr sercarbia 100198 h 76.5 909 516 692
DDVP 0.5677 10%mg L 576 316 100 100

PH, 163753 MgL! 100 90 100 100
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MR B PIHERER/ DT EIMNE, FRAWERE
RE. SRR BN EREMEREERT
& 6 Fis.

ME 6 RTLIEH, it PH; Myl DDVP R EE
HHEK, MBEREHAK:; HCLOR #FEHM PH;-R
mAPRX BB EHNESELE KR, HEREHRE
/N, B BEET CAIZE ER e PR A i R I BL AL B AR DAY
thE K MM UABLHE S R Z BRAS B it &N BA
8, MEZNHWEBELEKX, HE WEZERE
Gk R %G R A M. LM HCOrR WK F BEHERLA, Eik, FEZERRE 2R HEH
PH;-R i CO, B &%t PH; HIBPENE . 33k b s BUE R HU iR M, B, WEZRINAZBLIEIANE —EER.

The direction of the arrow indicates the resistance to a specific treatment, 3 i_.l- _ie
*

3.1 AERIMMMMAZEXENEEERSH

3.1.1 WARANHERREMAZEIHEESIN
R B EES, RN IRHLH A RHCO,-RFITHCLO-R
FRXHARS AT HERER, RIAERHL CO,
(35%) KIEERS T —RKS, MEERITEAML CO,

e.g. HCO,-R—PH;-R indicates the resistance of HCO3-R to PHj;. And the

data is RF

EHiiEan R 63X EHitEay X R E

Fig. The relationship of cross-resistance in different resistant strains

F6 EEHEAALFRMERRANZERENERENERE

Table 6 The overlapping and separate values of different resistant strains of L. bostrychophila

HHERR HorHE R R e ERME ERE
Resistant strains RF Cross-resistance factors Ovedapping value Separate value
HCO»-R—HCLO-R 32547, 52376 32458, 1.8280 1.8280 1.4178
HCO-R—DDVP-R 32547, 102105 2.3172, 13555 1.3555 09617
HCOO-R—PH3-R 32547, 45083 33698, 1.1816 1.1816 2.1882
HCLO-R—PDDVP-R 52376, 102105 14368, 2.28%4 1.4368 0.8526
HCLO-R—PHs-R 52376, 4.5083 2.5720, 27117 2.5720 0.1397
PH;-R—DDVP-R 45083, 102105 2.7852, 39614 27852 1.1762
S8 (35%) ET—M&KS, MH O, &8 (1%) 1 — i

EF—RKR. B Ld, BHEREFEENER N

3.1.2 PN yaAMMmARNBIZEIMNSH

KPP IREORE, WEEFH (5.2376) KTFRTH
(3.2547) .

HCO,-R & O+ CO, SAMAZ BEHitEfeHh
3.2458, HTAICHERAPUE:FREERE DLR—8
BRI LTso AER, BRI LA K HCO,-R &%
% O+ CO, AR B Hitk: b i%dm RIRPIPER 99.7%:;
it HCLO-R Xt & CO, AR BT Hh 1.8280, NG
Zih RIRPIMERT 34.9%. PR AMEL, 8 HCO,-R 5t
& Oyt CO, KM B MEZE AT HCLOR Xt&E
CO, IR Bhitk. IMEREHE, BRRRSFLHE,
BEEHSANE, BHEEERTELRSEFRRNH
M. WizE—HBERTE CO, FitEMmER, NE
BELHIG C O, B, MERTIK O+ CO,
FiitEm R, WIS CO, B A AL B Uk 2 B B

DDVP-R W Eh 10.2105, PH;-R BIHitEIeHCh
4.5083. DDVP-R Xt PH; A B HiETRECH 3.9614,
4 DDVP-R [RHiHFE ¥ 38.8%, 1fi PH;-R X DDVP
AR B HIERRECA 2.7852, H PH;-R BEFiHIs e
61.8%. XX, PH;-R X DDVP KX HHiHEXT
DDVP-R X PH; FIAZ H Hitt. tWmtik, HrEEPE
%T PH; FEAE PG, NS DDVP th& /=4 4 4R
i, XS PAEME LB NAEIER.

DDVP {EAFHLBER BF], BRXBEHEEH
i, EHX/ERAVESEREER P HELLE_HER
M. {H&, UL DDVP 4-¥ PH; PSR, 28 &EXT
DDVP HIfiit e $wl ik 2.7852, UL DDVP 8URSL AR
LCo HIFIEBIENZWIFE, PH, Pl BRPAELES
DDVP HIURANAK; UL PH; &6# DDVP B3t 5 £,




9 Hi T % BEBATRIESERANTERAHELXR 1313

DDVP HitE st RPIHETREAIIA 3.9614, [RIFELL PH,
B R LCyo FIFEVE N IZE N E, DDVP BTt
fm AP WALFLEXT PH; FIBURANE. BTEL, XP
ROIAFPMILS I ZEFE AR BENERERETS
2, mHBEREMESR XK,

3.1.3 & COpiMEmASHAMMARNAMIZ LI

HCO,-R HIFIEFEECA 3.2547, {BRAH&E CO, 4k
# DDVP M1 PH; BIPLHESA R, BFILIZRME 1.3555 M
1.1816 EMIHIHETRE, 7 E HCO,-R HIHEFRREN
41.63%%1 36.30%. LA CO, BURS RN LT 1ER1E
W&, HT DDVP Al PH; IR PUHE & R B itEE
PSRN 47.8%F 33.1%. XiRE, XEDHAMH
mAXE CO, RHABBENRT HERBLTE.
DDVP-R RIFitkie$ch 102105, {HF DDVP b3
HCO,-R &R, ZmANTIHEIREHS 23172, A
DDVP-R f & HitE e #8 20.93%. XXt DDVP &/
i 7 LCo RIFRIE X ZpitE & RBEIT2Wr, HCO,-R &
AT 42.4%F8URANME . B, 77 LB, DDVP-R
M HCO,R MM mAREEE —ENZEN., HEAXE
MEL—L,

PH;-R HIHiTEFEECH 4.5083, 1§ HCO,-R %} PH;
FIHiHEFE Tk 3.3698 1%, A& PH3;-R B 74.75%; 1E
Xf PH; 8B M % LCy FIZHMIFIE T, dis CO, &%
HHENMMPGFE, RHZRRBELTEEHRT X
PH; 151, #1 PH; & &2XTE CO, B —FilE, H
MIREAA 1.1816, MMHEEZEHRET, 1F 33.1%
IR NMERE. BRI M LML HCO,-R B R
Xt PH; BIAC HHiEE KT PH;-R X CO, KIPitE. thih
BiUt, —HE/KTXE COo, ¥iputE, WX PH, tha ™=
A BHrE, BEK T X PH; MR R & CO,
8 — BN, XEXNEEDERRITREES
FIALER N R 4G R B
3.1.4 1K O,. & CO PitEMmARSHATEMRRBIMA
Btk HCLO-RKPIHEIEEN 5.2376, (B R AKX O+
& CO, WX 4 DDVP-R 1 PH;-R, —FH MK O+
& CO, K PN 2.2804 1 2.7117, SRR
HCLO-R BEHIHEFEEH 43.71%F0 51.77% . KK O+
B CO, UM AR LTy BIFIEZE AR INIIEM R,
DDVP-R # PH3-R dh RHUHEMERIR 5354 51.6%

1 69.2%. VAP HLANE R RBIFE O+ CO, K
VAL =4 T - EHTE.

MF¥A DDVP 42 HCLO-R f %, HATLLre4: 1.4368
fERhitE, {4 DDVP-R &) 14.07%, X F DDVP

BEGHR LCo MR AT IZW, &R XBARVITF 68.4%
BEURAN k. X8, DDVP-R 5 &M HCLO-R 54 &
ARSI R 2R, FFANETERK T it
i O+& CO, IR RZ)E, X DDVP B BFH K
g, Bk, XA O+’ CO, A FE R
vitEZ 5, AT LR DDVP #4T4b 3

¥ F PH; #4b3 HCLO-R fh &, HALAF=4 2.5720
FRPLE, 2 PHs-R RHTHEIEEAT 57.05%. KA PH;
ORI R LCy HIFEHHTI2W, & RiZMB AT 10%
RIBURANA . X UEBH, HCLO-R WA PH, HIER T
PitE; (HE PH; KIS REIME O+ & CO, KL HE
I B — &,
3.2 HiASEHEFMREIEN

— R, RAPERITTFRAFIGAE, BHH
FEEOEE] S UL LRy, BIRMEE T HHN, BRIV
rittE B &= NHPIMRECRRERABN, &0
MESRINHLZHAEME, BEE. RN, 2BHE
WAL RSk AT R B HKRRE .. ST = B i
SALE, PiEREGABIEZ O AESE TR, B
AR A — N B fEts. DIAIRAAERIX —85E 5 A ¥k
e, HAZrMERMERLEK, mHEHBIE/ERE
mE B RAEBEEMHEAN T, PiEHEK 1655, R
k& A BRI B A, B HE R B Z W %3t
e B BT TR B, AR N AR B E i 22 R 25
BB I . BIEAIRE 45 R GER, £
BN, TH LT EnPi B R EHE KT 1,
HHAZkHEHWHBIT 30%M P&, BRI K%
MARCEMET . FfE, BRNEZERNES 4
Pt T DA RRHE St 1 17

3.3 [HiASEAEFRIENIE

MRYE B O A=A B E R, Brown!
EERRAEIIERRRIS A 6 25 DDT. Rk
AU BEFEAES. HIBR RGBSR BB
X (formamidines) . —RX¥ER, [F—HKFHBH 2 H
BOHREZTEYHE, —HRAFEH AR Bm2 6
REREXHHHR REREE R, KBk T3
HAAFIRITERVLE ., /E VIR R B S Z AT
HyitE, BIMEARR—RFREN, wmREHERKE
BN ~A M. BEWREH, SAXNE
HEMEAVELR R IR, HERHFIFERAHD,
HAT RIS REE, SHM PH;. DDVP BARE
BEAAREHNERREAFR, BAGEESEEBR

hd

L BN BN BN
FIFS7S 75
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P E AR B Eik, XA B HUH AL H R
WL R B — .

AR & RRYE, BEPAIIUE W RN,
MR ARZE, IAESHAHRRZE, Har=
EAREERNALETE. X—NEERELGEES
BB vE BRI E R A S . NOIRRER, PH; M
& CO, REGEAN, CO, MXAIRE PH; A1,
RGeS, RSk R B s T,
NI E B A KSERTIET.. Fitk, SAMLED
FIEZEMFEEREAFHE, —RIAARWH BRI
R, RMEeBLIERIER. B, —BEXAXEME
—HIREESR T BRI, WS —MRE R
AT REBEZ FRIE. X— /&, ZEEEPBRMPHEEEFIE
HEE,
3.4 XTFXRZ Bt

(TR ERENHREAFEHRRES, B
B, Hitd®EEBEX XL ERRE. XaHHER—
e XREEE—NRAXNAR A F=EDIHE, WNa—
FONFEMSTHAT BILREE THH. A “XH” K
B RIS RIEM, A E PN BB SR A BT .
X R — ANk, —AEEAXT A AFIF4ET ik
MARRA K REX B AF=ERME: h— 1w, &N
ZAW BAFIET PIERBREEX A 4~
AHirE. WEW LHE, XA SFIEEREZRE, XTA
FKAF AT B 2yt = A diit, XU B #5781 R
A5 A HHRBIEALZ A, BRERE, X B 2557
FEERMZE, A SN A BFIFEETRY, BAA
ZRPERYETRESE B B, BEEIERN
MEL—, K, AZHEHUMERHA N2 IE REA
HHERFE, RAEETERBEBMNFHEMNE, FHEHK
BT EYMEE R . RIHREIEN 4 Mot s
73 4 MARFEEL ERENIE, #HTXE
TEHGHES, FRE TUERBENEREFH W
R BEHER A X — AT LA A B BT
MA BRI EE AR B PIEREB R R, THEA
VLB R T M A B A SERNEEERPLE L ERTE
B, FEHRERENRENENMA I EFEER L.

Uyt
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