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FAE LRSI %, Wil % 3113005 3. Wiil4 4% = B AR Mok BUF B g e sl , Wil 25 = 321400)
WE ., AR IE TG AN K & Bursaphelenchus xylophilus 92 R , vA 6 FrArit & & B F AR R EF, ME T %
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% 2R AR &3 (HPLC) A A M) 69 Ak M &2 A A R 8 (st Riem3]), AP FRERZHHEEH, F5
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Abstract: Forest efficacy of six liquid-formulated trunk-injected pesticides (avermectin, emamectin benzoate,
matrine and acetamiprid) were studied using auto flow trunk injection. After 15 months residues from liquid-
formulated trunk-injections in pine were recovered and detected using high-performance liquid chromatography
(HPLC). Also, positive and quantitative detection of Bursaphelenchus xylophilus (BX) in dead pine trees was
studied with a BX Isothermal Amplification Diagnostic Kit. Results showed that the prevention effect from the
six liquid-formulated trunk injection pesticides was significant (P<<0.05) with one injection controlling pine
death rate between 0.4%-4.4% for two consecutive years. Avermectin, emamectin benzoate, and aloperine with
trunk-injection slowed the spread of pine wilt disease with a field efficacy above 80%. All liquid-formulated
residue concentrations in the trunk xylem were reached except dead pine trees one year after injection the
maximum residue concentration was found with emamectin benzoate [having at least (0.15 = 0.11) mg-kg™].
Also, after injection all pine trees died due to BX nematodes with an average BX nematode content of at least
897.34 g™ in the trunk xylem. Thus, because of its favorable effect and long duration of efficacy, this liquid-
formulated pesticide injection could be popularized and used in practical control. [Ch, 3 tab. 24 ref.]
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tection; field efficacy

WA £ 1 Bursaphelenchus xylophilus J2& H §ij [ FR 25 N RS ZEXT 42, GE SR MOl I i S 58 KCHE
TP AU, LR TS X, (HAE R EURTH AR 5 B R o B AR A E 30
ZAE, WIS RE, [E A EE L MR EOR A G B IE T B TR R S Sk, HEAS R
FRBVHBRASI R BRI 7155 TERZ M R BRI B iG rrh, T2y & —Fa s, Zamphiitt
AR, XA FAR HEAT 25 F0E T Re 6% 2 2R i PR O, FERIIE A TE ARG A M. BRSUhE ™%
Hi DX RS A 6 B 1R Bl 3, 7E T HRURPIRE () 2504 il AR 7 R B0 T R #5 4G BEEAE A X T T 25
S0 S 7 B =2 VR NG = o v = M R B NI 7 7 o ¢ o T O VA 2 e 0 O R o8- 1| R
A 21 ke, A E IR TR A Lk BU IR 2 M R TR A O, USRS . FESEBR I A, O
PRSI HAS 2900 2 P 2 BT S, TR BA 0 BB TR AA A ER R o SRR RO T e T TR
s A £ g 1 100 57 R YA 7 SR F B, B AT T R XA A R U ROR A 100% 5 2k dUR Y bt R JE 20 d i
2, RITRORAUN 20% , BRI FEZ BT 1R, WiELE 3 a ¥ 5 B Pinus massoniana (38T #8451l
TE 1% LLT, ULBATE T Biia vl 76— AR b B A 4 26 i) % 28 544G . AR IF 9T e BUTT 3 b 0 A 2 11
6 FHZG I, HEAT AR B v ORI LU B o0 B, R e 0RORE € 135 0 2 1 A RS A R 4% 24 701 32 B RO
Sy WIBR B A, JE R R AN B S PR IR A R i AR AR I ) I A T 2 S SR T AR R R PO A A
M, IS5 R AR LR A R AR R S %

1 5T &

1.1 it {LER

Waters 600-2998 =5 %50 & AH {2135 X (Waters Symmetry C18 250x4.6x5 wm), SPE ¥kt (C18, Vac 3
cc/200 mg), F[E Waters AR Az ; IKA RVI0 EiA R Ny S 5% 28 &AL, A E IR L0 = HR A R
A AT R HOE VR KQ-500, o[ B Ll A A AR A IRA R A7 S ARLUT e s s AL,
U MR OR AT BRZS 7] A2 75 CGD-8 iR shFTALAL, o [l U A Rpoll 25 AT BR B2 4E 2 R A2 77 o

P A % AR T 7 1 A% R i AR A 0 i) B B AR OGR4, v B BT ARG LR R AR A IR ) A 77
1.2 ##H

R 2 SR AR i (BT 5 20 B0 97%) , B 4E T 25 i v i (52 & 0 80K 99% ), v [ i VLT 1 250 A7 BR 2
A AR WE B BK AR UE S (BT 3 B 97% ), v RS N G BRAL A BR S w AR v S (BT A AR
99%) , " EVELHAEDBEARGRA AL WEE ., SRS @k, A B bral,
=] [ 245 4 A1 Ak 2 a0 A BR A ) A 7

6 AT T 24700 439 by o 43 R 1.0% 1 BT 248 2R IO e A i 00 (A ), Bt 70 350k 3.0% i) Y 4E £h # bt
LM THHER(B), B/ 80C 3.2% 0 B 4E 58 R TE TR (C), B 43 8O 5.0% 1 g Bk i 157 (D),
5t 3 BN 1.0% 1 F4E R AN BE 4 R SR (B, BT 20 800 0.3% 118 2 BUAA b 48t B S (F) o 2
WK AW (TR R, ARAAE™T ).
1.3 KA =*
13.1 Mgk T TEiia 8T &K S EEAa s 3, 4, 11 F 12 S/NPE M 2L
B RAIX, mksrilik, 9t 333 hm?, BikE 1000 m, JEai D RAAAK, FHIRE 1S m, I 20
cm, 1050 #k- hm™ Zify o KX BB ALY 3o 8 BRARMERE Y, FRuEREHL 0.67 hm?, A ] #E K T
500 m, Horb 6 M T 2500 1 B, VBNV BAG SEAS R AL TS 1 B D X B BRI BHARS SE A R X A
PR e ([ 2013 48 1 F 10 HIE B A, HAh 50 AR vEAE M AN FE A7 R SE P A0 ] (2012 4E 9 H & 2015
1 H). T 20134 1 J 10 H {250 bR ffEAE Hb 2B 4% 500 Ak i B 5y B A A 2 BT 54l 85K T T it 24
(50 mL-#k™), Z5F009E T3 ALEE B M i AA B L0 10 em &b, 15 FH L0 @ BHE BE T 9 S AR IR 7E T %,
T8 B FE A B R0 AS 77 HIL A FE R A% X BE DX 23 1) e 5 500 # (e 2 RBAR HE T ARiC H g 5 o TEZ5 24 H (2013 41
110 H) L J3 5 A g it 7 S ert (R 15 B SEAS R xr BEAE 3 ) i A ARG JE R, 0 0l T 2014
AE 1)1 10 HA 2015 45 1 F 10 HiF A 8 Jpriere iy, #nic 500 #k 5 A ) JET- 400 o
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132 ahASSAAG e OFFSRE: MBI ARIEZ 3 AR 1 a5 A RRE D R R
FTRAL S B (F4 50 em ), REFE T 250 BORE 30 MR, v R AR oA b SE T D AR A R IRORE
FREEN AR T, BEEHLIT AN A S G % . @FE &R BCREE S FRICE FH AR S 100.0 g
T1 000 mL = d, A 300 mL V(D :V(K)=1:1 I8EW, Z%EE30 min, TE 3K, gk
BREkE G A IF RO/, 40 CRB I EW4E =T, A 10 mL V(H EE):V (/K )=80:20 i & W ¥ f#, 2 000
% emin™ B0 5 min, B EIEEAE 0.45 pm JEE, R fk. RA CI8-SPE #:¥r ik, 205 S mL i V(H
Fi):V (7K )=80:20 1B & WG AL FE A /A, B 1 mL R (L3R BOR BAE, SR )5 1 20 mL HH B UE 3 kS
(R R B3t Ao A v g AR 1 mL-min™) , WCAR VR 150 mL [ IS B, JCOK AR BR 85 T 44 30 min
Ja, 40 COKYE R A 2= T, FH 1 mL FEEVE fi 5% B8 W0 )5 135 o 300 HE € 3% (HPLC) R . DR S 3 B3 it
R o B = 25 F 25500 00 43 A7 5 15 225 T B0 ) G A HE RN SCHR I LA etk - FE 4 R R BT 4 1 2R 2 B SNT
21142008 H 1 7K 5 Fn5E 5 v By 4 17 28 5% BA e An il s YRR €8 35 )il g, e BBk B GBY/T 23584
20097k AL | i 3 rh e Ha PR AR B R I YHETTIE , O S S RSOk [ 14 1R D7 I E o SR R MR TR A
2l 0K e ) BT W R 0.1, 0.5, 1.0, 5.0, 10.0 mg-L™ (i REIbRUHE TAER W, He M ik e T
RN T OIS AT E , L RIARME L . @B E R . BREZ M ARBE, T, B,
30 CHFHAEHET 2= A AR, 5 20 g 25 IR JE TR i — s B0 25 AR v A, 4528 BOR B T 25 1R
K- 8 2 43510 4 0.05 mg-kg™, EA 3K, % ERQQ@NF ) g0 e s AT R I, Hek, TE TR
P
1.3.3 At & &k R a2l R TS T A SR TR R T R | Ry BT S
WS U, R A A 2 T TR 1 A R i 4 A R T X R G R AT PP A L 5 SR, 2 SRR RO
PRUER : BIME: (EERPEX C B 1 42 sk, RonMEfrh omprgede, FHdE: a2 ke, 1 &m0
2R, 1 AR, oM PAATEMAM R, O Ra @A, £ RRIRALSR R sl — kP
PR R0 2B IR, T DR A R T RS
1.4 HIESHITHE

B R AHF SPSS 20.0 #4748 14T o

2 HERGAH

21 HAFEFREEHR

AT AL B BIABOR WA 1o 3 1Al Al SN BIAER 0 IR DXCAR EE 45 b T 25 7007 25 X A b1 26
BRI FA RO B, WX IR 22 5 B (P<<0.05) . A E T2 T 2 a Jaks S RAR IS0 T R £
TE 0.4%~4.4% , Bl SR J 58.49%~96.23%; 6 P IA 2550, 3.0% W 4E#h 1E T Biia Al . 3.2% 4 %
T 5.0% 0 K R B A ROR B, 1 a Ja o T b o AR AR A S8 T R 2300 O 0.4%, 0.8% Fil
0.6%, Biifi ORI T 82.61%, 255 2 a HPTIG MR R T 86.79%, 5 HAt JL A Ak FLAT 1 25 1 25 57t
(P<<0.05); 1.0% P 2 7] 28 0 48 B i 57 & 1.0% W 4EER SR B BIR BOR KT 79.25% 5 0.3% 5 Z 580 i

x1 EMAFIHERR

Table 1 Control effect of different trunk injections in forest

i N &Ft FA Ak *’A\Iﬁ&t‘t%‘?/% Bls 163 A %o

(#5512 a) (Z5)5 1 a2 a) 25 1 a 2i)5 2 a
A 500 7/11 1.4/2.2 69.57 ¢ 79.25 ¢
B 500 212 0.4/0.4 91.30 a 96.23 a
C 500 4/5 0.8/1.0 82.61 b 90.57 ab
D 500 3/7 0.6/1.4 86.96 ab 86.79 b
E 500 6/10 1.2/2.0 7391 ¢ 81.13 ¢
F 500 12/22 2.4/4.4 4783 e 5849 ¢
G 500 10/20 2.0/4.0 56.52 d 62.26 d
H 500 23/53 4.6/10.6 -

YL FHEAH R R 7E «=0.05 KTV L&A B &2,
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TESRELZE o W BEALR A B A — R MRCR, IARSE TR0 IR 2.0% 0 4.0%, AN BRAEH X HEAF: i
A S RAAET R dem, 2 aJa ik 10.6%, 58 R AR IR T H-F 250 T3 A0 2 (£1 10.0%) .
22 MHMERNEAFIKEE

R BORAR TG I E T 45 25500 1 R 0 5, i [ml i R 2 7 85% LA b 6 Fh 2550 A U AE 24 )
3ANHANL a fERIR NI BRG] (3 2) . Jrp, 5.0%0E UK E T30 5 3.0% H 4 £h i T Biia M 7E 24 )5 3
A HASIN A1 P 5k B 2 500 R O R, 0] D (5.67 £ 1.O7) A1 (2.65 = 0.35) mg-kg™; TMfEZ)E 1 a,
3% W 4k ERE T BTG 1.0% AR ER SRR PR P Bk B i 0 BB R, 20 ) 0 (0.95 = 0.11) A (0.15 +
0.04) mg-kg™, Ui 270 RELEMS PR A — E IR o X255 SE T WA RE A7 25 00 5 B A I, T A 24
7R YRI5

K2 EMAFETEMENRATKEE

Table 2 Residue of different trunk injections in pine tree

G 3N AWM 2505 1 a WA ZGHFEY SE TR AR A 24 55 7 3 4%

A WIECR % R R A b B (k) e P
A 100.25 + 1.32 30 0.005 = 0.002 0 0.002 0 = 0.000 5 0
B 99.86 + 2.16 30 2.650 = 0.350 0 0.950 0 £ 0.110 0 0
C 97.86 = 0.76 30 0.250 £ 0.075 0 0.050 0 = 0.003 0 0
D 95.86 + 0.26 30 5.670 £ 1.070 0 0.140 0 = 0.060 0 0
E 99.13 = 3.11 30 1.340 + 0.650 0 0.150 0 £ 0.040 0 0
F 85.13 + 2.46 30 0.010 = 0.002 0 0.001 0 £ 0.000 5 0

2.3 FHIEMMRMEAEMERERESRN

K RS A £ BB IR 3G A% R AR S A A ) 6, R AE b rp 3 TS Bir A SR T AR R SR DR 2 s - vk ik
TR Ao B, JFF T B BHPERE I . A5 R ERW] . PP ASE T N S A MM LA, SLlifamzE N
897.34 %o,

®3 FTEHEMRRMERAERLAHERN

Table 3 Positive and quantitative detection of Bursaphelenchus xylophilus in died pine tree

2 FETMRE(Z)E 1T a)/bk  BHMERIN  SETTRART (2 )G 2 a)/tk 2 A 0 S R (255 2 a)/ (B g)
A 7 47 PRk 11 47 PH 1 678.45
B 2 427 PR 2 A7 BH 1 376.47
C 4 427 PR 5 A7 FH 2311.20
D 3 423 PR 7 27 FH 897.34
E 6 S BA 10 2 FH 899.11
F 12 G B 22 27 BH 1 356.20
G 10 2 B 20 A BH 3 421.70
H 23 SRR 53 42 PR 2 996.78

3 Ak 5t

WEFE T 6 Fl 24 500 1 e 245 B 4 A 4 % AR P AR, IR 2B e T 2R R E A 3 M AL a
JETERSR 5% B B2 S ds el 38 o 2% 25 A U803 T8 T 5 TER R N B RE A I 21, Horp 5.09% 02 it
JoRE T30 5 3.0% 9 4E 8 TR ia RIAE 25 3 A R BT i 4 i s, 4300 R (5.67 = 1.07) F1(2.65 + 0.35)
mg kg™, ¥ T2 XA LR HL A 95% BB M B {H (Los)0.75 mg kg™, WiAEZj)5 1 a, 3.0%H 4EEhE T
B 36 70 T 4 4 B8 = 0 (0.95 £ 0.11) mg-kg™, KRS T Leos (075 mg-LH™, 2y 2 a5, RELEM
FET R BIIE 1 a J5 1 0.2%~2.4%3E M EBiiG 2 a J5 1Y 0.4%~4.4% , 255\ R 00 A e TR, HHBPiG
HOR B JEA g, A 250076 T 2 a Ja B VA BORAE 80% LA I (R 0.3% 5 208 3% i ik 5k sk ), 3]
F AR RRAEM IR N A — & M FFRUN FLRE — B RSBk L

HNFER AR L T 5 2B E A BB U R o 25500 726 1A 9 1 4 B B i 5 2 26 8 R B (1)
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TP ) sl B )2 i TO0PE R i) 1 )0, 2 ASCFL R R I AR PN 1 B S DU A R A R IR 340 A v i A1
F T i 30 A ZH 2 B F ST R W RSN 0 i AN B S 2 B A AR 2, 3 O 1w N S £k i RE A0 i AT
T B2 R AR 5T v 11 S 8 TR E A0 ) A6 T R AR A s oAk, PRI R ROA T K A 2, Bl
FITEM IR NG R H BARREME S W, MORARIE | WS S KA IR B L IR . X AR
S35 MR A 7K A3 S 245 300 (0 W RIS R, A HUTRD 1% JHLA M o 0T A% S R R A% S A ) R T R R B
U, BIEEZGHIE T, 3 ReAE A S siAE T, DA 3 B0GHR 4316 AR 52 B b £k U3 8 35 1T 28 st 10
XoF 24 J BE TR R P Ao 31 245700 5% B i, BT 24500 0 R BE R R ZE I/ I TEAR 4G 5, IO XA B 4k
HOR BB AR o X FE T FAR A7 A A4 2 s 23 52 PR Mk HL 2 R Y K T 897.34 % g7 IR P T8
P o ) 2%

AR, AR IERNE —FE G 0BG T8, (HASBEIE BRARH LA BRE P A e i v 7
B DR, HE FUTAT®UHRGE . MARHER M R )G, 2 2SR SRR AN S AR % T B 2ot o5 55 52
M, FAME R AEAS TR 9 B a2 B 52, HEA TR BT, S50l b AR AS R 37 22 3% B LR AR sl % 0 A
T2, (HXSEARE 2218 A8 1k, MEREFABE 2k HL 1A% 38 B A F 85 K 4= Monochamus alternatus (/) “¥EIR”, K
SR UG RSP 2 o BF AP WS A SRAUESE, FEZR R DL, AR AR 2 R 22 0 A1 7 = G s
B, 2 HORE A I 3 1 DU A6 o 14 43 AR i 45 1k R0 1 SR ERAE IR I TR e, RERRIE . PR B2 I 3
I8, 2218 i 2 7 ZROR RS, FIRAL IR, FEOMLE 1~2 a WIET-P . S250 il BLAE R X -
X 2alg, ML REEAURAEMEE D), 5 ERUISEE M

HE TR PR R, J&—Fh “FT s ¥Em” BIBRHAR, TARRN B 25— & B B AT LUK
AL B g B RN AERKE, EHASBRAFRERE, M A ABRpLi™, -
6 FHZGFITE LS 2 a J5 (P FE T AN U FRFER X BRI S W] St AT . AR VA Ja A BRI A5 0, e vk B2 1Y
H e | BT4ETE 2 RS 2570 BN TE 80% LA I, XEF e s Mk bR, 9 s 45 38 HA SE b i A, 4
FEAE TR 5B TG DX TR I o

4 5F H
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