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[ 3l .
1.4
1L.41 "REF & =12 ( ) . 100 ~ 120 kg,
3.00~3.75L°hm _. 26 ~33 hm'.
14 ;
1.42 ®HFFX 4 . O 2ms ,
. @ 3~4m °sﬁl, , ©)
. 2~3ms . @ 2~3m"s
1.4 3 Xt 1999 29 6 5 7d 22 ;6 14 16 3 d,
17 ;619 21 3d 21 4, 30 10; 45 5 . 86.7%,
8 . 13.3%.
1.4 4 H5X3% , 6 3 30 cm, 50 ¢m
1, Monochamus altenatus 27, , 30
Cedrus deodara ; , 6 4 15
3 . ;10
.45 BMXE 6 23 141 3MY-08 .10
. 1, « | .
.46 HRXEL 6 17 7 4 . .
15 . 0 ; 2
10
1.5
1999 10 1, .
1998 . 1999 2000 .
: = ( — )/ X 100%.
<0, H >0, H :07
2 HER G40
21
¢ 1. 1 5 min,
; 20 min 17 . 85%; 40 min, 100%;.
1
Table 1 Contact poison of PEM to adult of Monochamus alkternatus
J
/ 5 min 10 min 15 min 20 min 40 min /%
11 10 199-06-23-11: 00 3 1 0 5 1 100
11 10 199-06-23-11: 00 1 1 3 3 2 100
10 199-06-23-11: 00 0 0 0 0 0 0
22
2.2 1, HBEHK . 24h . 100% | ;
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24 h 0% C 2,
2 . 2
6 h 17 ’ 63 %’ 24 h Table2 Adult death in forest by contacting with PEM
5 /
0
24 h 9 6075 2 ’ / 6h 10h 14h 20h 24h /%
. 27 17 3 5 1 1 100
30 0 0 0 0 0 0
15 — — 1 6 2 60
b
’ 10 - — 0 0 0 0
2,22 FMRKE . 17d ¢ 3).
3
Table 3 Result of pesticide residual of shoots to raise adults of Monochamus alernatus
/
/ 0617 0618 0619 06-20 0704 0705 07-06 /%
15 1 0 0
199 (6165 00 0616-11; 00
15 1 0 0
10 2 0 0
1999 ®6-165: 00 07039 00
10 2 0 0
10 10 10 10 10 100
0616 11, @
10 10 10 10 10 100
3 , 6 16 , 6h , 17 , 28
99.3%, 48 h 2 ) 100%%.
. 17d . 7 3 , 24h , 70%; 48 h ,
90%; 72h 100%. 17d .
, 4d .
223 EEHEEEXR XA . 6 . 6
, 6 « 4. 4 , 6
7
5 .6 ", .
5 6 , 15d , 6 7
, 70% ) 6 , 15d ,
50% ; 6 )
b o o
. , s . . MEP
8 4
e 1997 PEM , . .
224 ¥EFRXNEHR XA 4
N 3 Table 4 Effects of aenal spraying in different flight dates
’ ’ / 1999 2000
¢ 5. 198 199 2000 /% /%
o 1999-0529~06 0t 12 75416 53837 13580 —28.6 152 4
199-06-14~15 2 73000 26200 45540 —640 73.4
1999-06-20 ~21 3 208%2 1648 16288 —21. 1 —13
’ 1 4000 72% 8700 80. 8 20.3
H
’ o

N
(93] w
i

S

G

<h;

24

Fai

N



19 3 285
s , 1999 1998 80. 8%0,
42.9%, .
232 Z%HUHHR . . 5
4 ’ Table 5 Effects of aerial spraying in different flight we
praying ght way
/ 1999 2000
, 1998 19% 2000 /% /%
8 34348 31382 71690  —88 128.7
’ 6 54520 34062 73310 —37.5 115.2
C 1. 3 80440 3119 52710 —61.2 8.9
1 4000 723 8700 80.8 0.3
6 1999
Table 6 Effects of aerial spraying to controling PWD in village unit
/ 1999 2000
1998 1999 2000 /% /%
1 B3 1999-06-03 4296 5143 9770 19.7 89.9
3 5 67 1999-06-02~ -0t 11176 3600 2080 —67.7 518
1 M 1999-06-03 8 856 6925 7250 —21.8 4.7
17 1999-06-03 5940 3418 6950 —425 1.3
1 17 1999-06-04 2600 2004 10530 —29 4254
1 B 1999-06-04 3416 1652 13150 —5.1 7208
1 4 1999-05-31 4500 340 8300 —2%4 189
3 01, 23 1999-05-29~ 30 2272 17277 18880 —22.4 9.3
2 15 2 1999-06-03~ 04 2848 1416 6520 —50.3 3605
1 » 1999-06-04 5192 362 5650 —30.1 55.7
1 3 199-06-15 3000 18% 80  —36.7 3260
4 28203637 199-06-14~ 15 70 000 24370 37450 —65.2 3.6
1 2 1999-06-04 4000 500 24 930 5.1 384
2 18 19 1999-06-04 320 360 1 870 25 M4
1 & 1999-06-20 3560 4048 5060 B.7 250
2 49 % 1999-06-20 5800 2700 380 —5B.4 49
1 8 1999-06-21 11532 9740 7360 —155 —244
0 4000 7234 8 700 8.8 203
24 173 308 103 828 206400  —40. 1 %8
7
Table 7 Effects of aenal spraying to entrolling PWD in twon unit
/ 1999 2000
/h? fhm? 1998 1999 2000 /% /%
16 42 710 1999-06-16 ~20 35 000 33000 137 505 —5.7 3177
24 640 822 1999-05-29 ~21 173 308 103 828 206400 —40.1  98.8
18 480 533 199-06-03 ~ 14 35 000 16 000 0000 —%43 875
2 3 55 1999-06-20 5050 3630 8600 —281 501
60 1 605 212 1999-05-29 ~21 250 050 156 458 397505 —37.4 1541
490 2 599 70 235 466.8 164 1
7 . 1998 37. 4%, 54.3%,
40. 1%, . 2000 , , 1999
154..1%, 1999 550 1%.
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Controlling pine wilt disease by means of aircraft spray
of PEM with ultra-low-volume

LAI Yanxue, ZHOU Yong-pin, ZHANG YiHfeng, YU Linxiang, ZHANG De-sheng
(Forestry and Plant Quarantine Station of Ningbo City, Ningbo 315000 Zhejiang  China)

Abstract: The sea-swallow 650 C plane carried with a set of HY-1 model wind-power spraying machine could spray
PEM, a new kind of pesticide which means the pine trees cmuld be exempted fiom mortality, smoothly on pine
forest by means of aerial ultra-low-volume spray, 3.00 ~3.75 L “hm © (vem *vaer=12). The adults of
Monochamus alternatus could be effectively killed by PEM, by the both way of stomach poison and cntact kill.

The rate of contact kill to the adults reached 100%. The rate of stomach poison to feeding adults reached 100 %,

with pine branches after 17 days spraying PEM. The absolute mortality rate of pine trees in the pine forest infected
by the pine wilt disease, decreased by 37. 7%, comparing with that pine forest without praying PEM. The relative
mortality rate of pine tees decrease by 153%. The best spray dates were in the mid-June, during which the
absolute mortality rate of pine trees decreased by 64.0%.

Key words: light aircraft; ultra-low-volume spraying; PEM; pine wilt disease; Monodhamus alternatus;

chemical control
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