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Abstract This study was conducted to evaluate pest control efficacy of environment-friendly agricultural
materials (EFAMs) according to their spray time and frequency against alfalfa weevil, Hypera postica
Gyllenhal, at Chinese milk vetch field in Miryang, Korea. Larva, pupa and adult of H. postica occurred more
in year 2010 than those in 2011, and the larval population peaked 5 days faster in year 2010 than on 10"
May in 2011. Control efficacies of EFAMS sprayed on various time and in several frequencies to H. postica
during April in 2010 were 73.6%, 71.9% and 66.2% at single spray in early, middle and late April, respectively
and ranged from 77.1% to 78.9% when sprayed twice. With three times spray the control efficacy averaged
87.2%. Control efficacies of EFAMs with a single application in early, middle and late April in 2011 were
57.9%, 66.8% and 65.2%, respectively and ranged from 73.7% to 76.8% when sprayed twice. Control
efficacy averaged with 82.7% when EFAMs were sprayed for three times. Accordingly, control efficacy of
EFAMs against was increased with increasing spray frequency. Among the tested, Ungsamee®, Wangjoong-
wangeco® and Muchungjidae® with a single application showed relatively higher control efficacy with a 4 to
16% lower control rate than a chemical insecticide, etofenprox 20EC. Therefore, Ungsamee®, Wangjoong-
wangeco® and Muchungjidae® can be effectively used for management of H. postica when sprayed at early
April for high occurring population and middle April for low occurring population with a single spray.

Key words Chinese milk vetch, control efficacy, damage, environment-friendly agricultural material, Hypera
postica, sprayed times

A-l = TH(Titus, 1910; Cothran and Summers, 1972; Miller et al.,
1972; Baba, 1983; Morimoto, 1987; Lee et al, 2012). ¢-Z
QB e) (Hypera postica Gyllenhalye SAMEE kel 2499, sloleli A, AyLaze, 3719,
(Coleoptera) HFFU]3ZH(Curculionidae)®l|] &38h= 4] 2HE<] E7E 5 FAEE0| 7|FHEZ RAE o] tH(Essig and
F9 #Fo 7 deA tk(Baba, 1983; Morimoto, 1987). Michelbacher, 1933; Pienkowski and Golik, 1969; Armbrust
2 a2 GEbro} X o] AR E Adolr|o}, Holzy] and Gyrisco, 1975; Baba, 1983; Morimoto, 1987; Hoff et
7}, Bolulg]7}, 8 E FFolro} o YA EE3IL 9 al., 2002; Kim et al., 2003).
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7¥sb7] A2k Az gt Bao] Ith(Kim et al., 2008;
Lee et al,, 2012). ¥ &% 2000033} 20013 FH=2 5
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AME 2001 AlFEe] F2uF 2 AT oA Hxe A
o] I AUTHKim et al., 2003). Z 3 FEA oA 29
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(Lee et al., 2012). S&oFAoF Aol GzFupulrn]o]
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(Baba, 1983), Z=ollXE 1980dt) Fut 21492 718) 5}
£ | Fo2 E7F3I3 tH(Morimoto, 1987).
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Fig. 1. Occurrence of the larva, pupa and adult Hypera postica
on Chinese milk vetch in Miryang, Korea.
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Fig. 2. Comparison of the accumulated precipitation (AP) and
accumulated mean air temperature (AMAT) from early
January to late May in 2010 and 2011 in Miryang, Korea.
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Table 1. Control efficacy of EFAM according to spray time and several spray frequencies against alfalfa weevil, H. postica, on
Chinese milk vetch in Miryang, 2010

Sprayed date Leaf damaged rate o o
and frequency EFAM (%, mean + SD)' Control efficacy (%)  Mean (%)
Greenjol 11.3£2.5b 50.9
Muchungjidae 5.7+0.6¢c 752
N Ungsamee 4.7+ 0.6¢c 79.6 73.6
9" Apr. .
Wangjoongwangeco 50%1.0c 78.3
Etofenprox 3.7£1.2¢ 83.9
Untreatment 23.0£3.0a -
Greenjol 203 £2.5b 47.5
Muchungjidae 103+ 1.5¢ 734
N Ungsamee 8.7+12¢ 77.5 71.9
16" Apr. )
Wangjoongwangeco 93+ 1.5¢c 76.0
Etofenprox 57+1.2c 85.3
Untreatment 38.7+2.5a -
Greenjol 26.3£3.1b 40.2
Muchungjidae 143+ 1.5¢ 67.5
N Ungsamee 12.0£2.0c 72.7 66.2
26™ Apr. .
Wangjoongwangeco 13.0£2.0c 70.5
Etofenprox 8.7+ 1.5¢ 80.2
Untreatment 44.0 £2.0a -
Greenjol 143 £2.5b 553
Muchungjidae 6.7t 1.2c 79.1
1t Ungsamee 53+0.6¢c 834 77.1
9"+16" Apr. .
Wangjoongwangeco 6.0+ 1.0c 81.3
Etofenprox 43+ 0.6c 86.6
Untreatment 32.0+3.0a -
Greenjol 13.7£2.1b 64.9
Muchungjidae 8.3+ 0.6¢c 78.7
ot Ungsamee 7.3+0.6¢c 81.3 78.6
16™+26" Apr. )
Wangjoongwangeco 7.7+0.6¢c 80.3
Etofenprox 4.7+0.6¢c 88.0
Untreatment 39.0£3.0a -
Greenjol 13.7+£2.1b 64.0
Muchungjidae 7.7+12¢ 79.7
o Ungsamee 6.7 £ 0.6¢c 82.4 78.9
9"+26" Apr. )
Wangjoongwangeco 7.0£1.0c 81.6
Etofenprox 5.0£1.0c 86.8
Untreatment 38.0£3.0a -
Greenjol 13.7+£1.5b 66.8
Muchungjidae 4.0%1.0c 90.3
U 3.0£0.0 92.7 87.2
9%+16%426™ Apr. nesamee ¢
Wangjoongwangeco 3.7+0.6¢c 91.0
Etofenprox 2.0+ 1.0c 95.2
Untreatment 413+2.1a -

'Means within a column followed by the same letter are not significantly different (P < 0.05; Tukey's test).
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Table 2. Control efficacy of EFAM according to spray time and several spray frequencies against alfalfa weevil, H. postica, on
Chinese milk vetch in Miryang, 2011

Spr?zaiﬁlgigand EFAM Izz‘fiirgsiegl%ﬁe Control efficacy (%) Mean (%)
Greenjol 8.1£0.9b 352
Muchungjidae 5.2+0.6¢c 584
§" Apr Ungsamee 4.8+ 0.6¢c 61.6 579
Wangjoongwangeco 5.0+ 0.6¢c 60.0
Etofenprox 32£0.7c 74.4
Untreatment 125+1.2a -
Greenjol 11.7+£0.9b 47.1
Muchungjidae 7.0+0.8¢c 68.3
18" Apr Ungsamee 6.6 +0.8c 70.1 66.8
Wangjoongwangeco 6.8+0.8¢c 69.2
Etofenprox 4.6 +£0.5¢ 79.2
Untreatment 22.1£1.5a -
Greenjol 20.6 £ 1.1b 45.2
Muchungjidae 12.6 £0.9¢c 66.5
27" Apr. Ungsamee 11.8 £ 1.0c 68.6 65.2
Wangjoongwangeco 12.1 £0.5¢ 67.8
Etofenprox 84+0.7d 77.7
Untreatment 37.6x1.5a -
Greenjol 9.8+0.8b 56.4
Muchungjidae 5.6 £0.6¢c 75.1
Ungsamee 53+0.8c 76.4 73.7
8™+18™ Apr. .
Wangjoongwangeco 55%0.7¢c 75.6
Etofenprox 3.4£0.6c 84.9
Untreatment 225+ 13a -
Greenjol 153£1.3b 594
Muchungjidae 8.1+ 0.6¢c 78.5
187427 Apr. Ungsamee 7.7+0.6¢c 79.6 76.8
Wangjoongwangeco 7.9 +0.6¢c 79.1
Etofenprox 4.7+0.4d 87.5
Untreatment 37.7x1.1a -
Greenjol 16.0+0.7b 57.1
Muchungjidae 9.0+0.8¢c 75.9
Ungsamee 8.2+ 0.6¢ 78.0 74.7
81+27M Apr. i
Wangjoongwangeco 8.8+ 0.8¢c 76.4
Etofenprox 5.2+0.6d 86.1
Untreatment 37.3%1.0a -
Greenjol 14.6 + 0.4b 61.5
Muchungjidae 5.6 £0.4c 85.2
§14180427" Apr Ungsa@ee 53+04c 86.0 82.7
Wangjoongwangeco 55+04c 85.5
Etofenprox 1.7£0.3d 95.5
Untreatment 379+1.2a -

'Means within a column followed by the same letter are not significantly different (P < 0.05; Tukey's test).
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F71SAAN 7L = o] s gelA SusHA o] &L Q)
Th(Lee et al, 2009). XEF71E = 2El, &4
9 o E 5 O AEE o5t vEAAIY, L 7k
o 24k 193 9 d 52 7P 8ol ol&He 2EA Al
52} & 4 Sth(Ausher, 1995; Natural Chemistry Science
Institute, 1996). 21552 &9 57l ©E 359 45ad)
o #al] Kim et al. (2009)2 FAFRZFEEL HolE
Q& Huto] Zoljo]l 217t 72.1% 2 98%9] AFEAE U
BRI, IAFEES wiFE el diall 97%9] AFE
FE Yeplilen, aEFEEY EreUrFEE
A F7 s A EoolStlEst uto]golol] gk
FFEIE A7 oF 93-99% B 94~96%EkL ST Seo
et al. 201)% 13 7HRZAAEH o] 21834 A& 98
A7 sAA O Ao IF2EF st 7| E
2He F24H0 2 Sl AA7T clothianidin 8SC % thiame-
thoxam 10WGS}F H]szgh WA 235 el Sirkar sl
Eeo] Wsks Eufn|o] ofFa AFol tsiM e aat
FEES TR A BAEHTE $stal sATHLee
et al., 2011). E=3F Choi et al. (2012)% T Q] A4,
7w Foll gslE F= 2 e Ee T 45
WA IFEES T AR F a3 ol2tar st
BFEES WjF AEshd wFEwE 59 Rl ¢
gl 8| 71 A oAl Sk AL (Leskovar and Boales, 1996), Siri-
wattanarungsee et al. (2008 AFg 7h5ol A& w7l
st TRl digk Agstd fa W7o A& 4
T3 SAE S oy thy Aldel] 93-S okl &t
%Itk 3, Hwang et al. (2009) &3 vAHS Qa=
g AEFEZEY E3RIGE, w5y, Fatolgoljo]
sk AFE37F 90~95%ekaL SFaL, A4 AR ol
N Fole] BEEC] 40% ©letE T ES] AEsAS U
et STt 242 matrine, sophoranol 52| FAE
< 7FAZ(Natural Chemistry Science Inst., 1996), B-1&
2 azadirachtin?} tetranotriterpenoids -3t (Oelrich et
al, 1983) HE53 A2A8 235 Yepl= 2 0.2 (Ausher,
1995) &#A Ut} Dol = azadirachtin, salannin 52| d&
o] o] A EAR 25| S ARk a7t A
O}, I HEES FARETE 540 w2 o=
H7HE 2 JTHRyuk, 1997, Ausher, 1995; Natural Chemistry
Science Inst., 1996).
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