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Development of Agricultural Policy Direction for
Insect Pest Control by Natural Enemies
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. FAO, Guidance for regulation of IBCAs

(Invertebrate Biological Control Agents)

. FAO, ISPM(International Standards for Phytosanitary Measures)

. EPPO, Safe Use of Biological Control

.IOBC, Guidelines for IP(Integrated Production) of Arable Crops in Europe
. Australia, Biological Control Act

. USDA, APHIS Fact Sheet: The Plant Protection Act

. USDA, Plant Protection Act

. FAO, Guidelines for Registration of Biological Pest Control Agents

. USAD and APHIS, USDA-APHIS Permitted Beneficials Imported into the

USA from Other Countries

. California Univ., Principal Groups of Insect Parasitoids and Predators

. Protocol for biological control agent applications-import, host-specificity test

list and release

. Minnesota Univ., Two-spotted spider mite

. Ohio State Univ., Control of Japanese Beetle Adults and Grubs in Home Lawns
. Utah State Univ. Web Spinning Spider Mites

. FAO and WHO, Guidelines for the Production, Processing, Labelling and

Marketing of Organically Produced Foods
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58k 7| (Sustainable development)] 7l ol A A] L& QI T},
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Shb=el gk @59} uite] FoftR %1%011 EH%& 7E
&o APsdollA I AFsH 2] HEHS
3 It} 20041 IFOAM(International Federation of Organic Agricultural Movements)

S AA ZH=e] fr)Ed dFS Au (R 1), dH o2 359 of2FEY 2
olgrgfo}7} 100%thaol e 715 A& staL glom §=2 28| dlrErelel o] o
902 ha2 &5 2 o] ete]o}l2o] °F 1/10,000 ~ 1/1,000 =52 = 987 A7} & 829
2 39 Eel w23 gtk WA AR WA o)k 5715 AHA ] HE
23 el e, 2 nEd ol 9 A9 Tk 10% oo 2 AL Qa1 937 =t 5 S

& F3o] 0]0] 0.05%% 789 &= YERGTHE 2). Ly F715 7] 5 B o
Ala, ool & QI Ao} F-o] F9] o]l &e}Qlal gk 5.F¢] o]o] 1,237% 7}
2409 of] =eFATHEE 3).

1. AA 2] $71% A ElE 2 (IFOAM 2004)

Table 1: Land Area Under Organic Management (SOEL-Survey, February 2004)
Organic Organic Organic
Hectares Hectares Hectares
Australia 10,000,000 Indonesia 40,000 Thailand 3,993
Argentina 2,960,000 Romania 40,000 Azerbaijan 2,540
Italy 1,168,212 India 37,050 Senegal 2,500
USA 950,000 Kazakhstan 36,882 Pakistan 2,009
Brazil 841,769 Colombia 33,000 Luxembourg 2,004
Uruguay 760,000 Norway 32,546 Philippines 2,000
UK 724,523 Estonia 30,552 Belize 1,810
Germany 696,978 Ireland 29,850 Honduras 1,769
Spain 665,055 Greece 28,944 Jamaica 1,332
France 508,000 Belgium 20.241 Bosnia ‘ 1113
Ganada 478700 | | Zambia 20,000 | |Herzegovina '
Bolivia 364,100 | | Ghana 19,460 | | Liechtenstein 984
China 301,295 | | Tunisia 18,255 | | Rep. of Korea B0
Austria 297,000 | | Egypt 17.000 | |Bulgaria 500
Chile 285268 | | Latvia 16,034 | |Kenya 494
Ukraine 239,542 | | SriLanka 15,215 | |Malawi 325




3 2. A A ZHEe] 4713 Al A 9] 1] $(IFOAM 2004)

Table 2: Land Area Under Organic Management in Percent of
Total Agricultural Area (SOEL-Survey, February 2004)
% of Agricultural % of Agricultural % of Agricultural
Area Area Area
Liechtenstein 26.40 Latvia 0.81 Marocco 0.14
Austria 11.60 Ecuador 0.74 Turkey 0.14
Switzerland 10.00 Ireland 0.70 Tanzania 0.14
Italy 8.00 lceland 0.70 Zypern 0.12
Finland 7.00 Sri Lanka 0.65 Senegal 0.10
Denmark 6.65 Ukraine 0.58 Japan 0.10
Sweden 6.09 Peru 0.42 Cameroon 0.09
Czech Rep. 5.09 Papua New 0.41 Indonesia 0.09
UK 4.22 Sunee Vietnam 0.08
Germany 4.10 Beminican: Raq: Lied Pakistan 0.08
Uruguay 4.00 Fataglgy b8 Lebanon 0.07
MNorway 3.13 Tunisia 0.36 Honduras 0.06
Costa Rica 3.11 Foland o:3a Zambia 0.06
Estonia 3.00 Nenw Zeclnd i Chira 0.06
Spain pog | |[Guatemala 0.23 Rep. of Korea 0.05
Portugal 2.20 £l Sater LA South Africa 0.05
Slovakia 2.20 THRRimAd 50 Fiji 0.04

3E 3. AA 2] 1715 Al 7ES] H(IFOAM 2004)

Table 3: Organic Farms Worldwide (SOEL-Survey, February 2004)

Organic Farms Organic Farms Organic Farms
Mexico 53,577 Paraguay 2,827 Azerbaijan 285
Italy 49,489 Ecuador 2,600 South Africa 250
Indonesia 45,000 MNaorwegen 2,303 Bangladesh 100
Uganda 33,900 Polen 1,977 Bosnia _ 9
Tanzania 26,986 Argentina 1,779 Hiprzegovink
Peru 23,057 Niederlande 1,560 St i
Brazil 19,003 Australia 1,380 Zambia e
Austria 18,57 Rep. of Korea 1,237 ol i
Turkey 18,385 Romania 1,200 Evigaria =0
Spain 17,751 Thailand 1,154 t“"embc’“rg "f




2. 718 A|EAHIEE Y=AXYA SiE

Ok

7P Al ZE el SlEHAE A% FHALE HES BHY, VEdEE
=25 Wy, kg Fol 90% o)/, AMuth w==ee] B o A9d F

80% ©] o2 UEFRTHAE 4). 18y g2 2005 AA <F 1,463ha® A
WA 2.7%0 1A glo] WAL FEek A FH v Eo] v we A

Aolth(AA 2005).

o]

=

¥ 4 7P AL zE S WA dSHANBP* 2003, A2 2005)

Country Year Yegetables anamentals
Area(ha) with bc % of total area Area(ha) with bc % of total area

Algeria 1999 0 0.0 0 0.0
Austria 2003 570 (vegetables + ornamentals) 70%
Belgium 1999 1,175 90% 50
Bulgaria 1986 554
Canada 2001 716 83% 140 12%
Chile 2001 215 3%
Colombia 1999 1 <1% 9 <1%
Denmark 1999 110 98% 130 35%
Finland 1999 220 95% 15 9%
France 2001 1,802 <50% 52
Germany 1996-97 356 29% 158 4%
Greece 2001 100
Hungary 1999 258 2% 6 1%
Ireland 1984 22
Israel 2001 220 10%
Italy 1999 425 30
Japan 2001 700 2%
Korea 2005 ~1,463 ~2.7%
Morocco 2001 163 1%
Netherlands 1998 3,000 62% 575 11%
New Zealand 1988 1
Norway 2000 52 80% 53 5%
Poland 2001 360




Rumania 1984 30

Spain 1999 1,217 2%

Sweden 1999 110 85% 50 25%
Switzerland 1999 37 0 7 0
UK 2001 450 50

U.SA. 2001 ? 75

USSR 1986 4,100

Total in ha 18,427 1,329

*Association of Natural Biocontrol Producers

1999\ 10BC(International Organization for Biological and Integrated Control of
Noxious Animals and Plants)= T2 FH3=7eF AydsE o=z zEd A
Aggu &S A om, A0 FHESEFA dne mgdao A4}

EHEE BT 90% olde Fslshs Ao YERTHA 5).

3E S5 oMUE 2 T8 TR 2 A A ARE-H]E(0BC 1999)

= 7} FoAE A A1) (%)
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vgad= gzt a1 100
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SREDUCING PESTICIDE USE

IN THE

WITH STICK AND CARROT

The Netherlands i
reduction plans

NETHERLANDS

one of several European coumtries that pioneered the adoption of national pesticide risk
h measurable targets.

The Dutch model is particularly relevant to the United States. Agriculture in both countries is crucial to the
national economy and is hinhly political, diverse, and chemical-dependent. The overuse of pesticides generates
similar environmental concerns and makes pesticide reduction a complex undertaking for policy makers.

We hope te provide foed for thought to pesticide management specialists in the United States and elsewhere

Bl

by presenting an overview of the s

motivational pesti

s and pi

enc

d so far during the Dutch
proposals for further action based on those results. In particular, we will discuss the
de reduction policy instruments chosen by the Netherlands (the “stick” and the "carrot,”

ative, and
latory and

respectively), focusing on potato growing as an example of pesticide reduction potential at the farmer level.

BY JET PROOST AND PATRICIA MATTESON

’I;n: Metherands, which is only

slightly larper than the small 11 S, state
of Maryland. is the world's third largest
exporter of agniculrural produce by value,

|

Jot Proost Is Assitant Frofasscr in the Dapan-
ment of Cammunicaticn and Innovation Studkes of
Wageningan Agrculural University. Eha spadalizes
In Envronmants| BEes In aghcubural axtension ard
mEnAgemant aspecls of cXiansion SErWoEE. Her Spe-
cial rberest i tamars” inkatives In extandon and
rusearch Fram 1901 to 1008 sha led saveral avalu-
2o rassATh projads on iha MYGPP.

Halandsewag 1, ST05 KM Wageningan, Tha Nathar-
lands. Phane +231 217 422288, Fax: +21 217 484701
E-meail: [al procet ) AL G VL WaLLNL

Patricia Mattoson & an Inlamational pest and
pasticida marmgement cansultant, and Adjunct Fro-

after the United Stares and France.

During 19/84-1988, the intensive farm-
ing systems of the Dutch supported the
warld's heaviest agriculrural pesticide use:
about 20 kilograms (kg) of active ingre-
dients (ai.) were applied per hecrare (ha)
of arable land, in contrast w abour 2 kg
in the United 5tares,

Crop romtions are short, and strice
phyrosanitary and quality requirements
for exported vepetables, flowers, and bulbs
entail heavy pesticide use. In addition,
frequent cultivation of the profitable
staple crop, potates, depended on fun-

gicides and soil srerilants. Soil sterilants.
also widely used in greenhouses and bulb
growing, accounted for 30 percent of
pesticide use.!

By the late 19805, public concern
abour agriculroral pollution fored poli-
ticians to consider mitigative measures,
That concern was justified by subsequent
studies showing exrensive pollution of
ground and surface waters by pesticides,
manure. and Ffertilizer. Among pesti-
cides, insecticides, fungicides, and her-
bicides cause the warst pollution
problems.”

_12_

<19 1> Ul@e& =9 MYCPP &34l 7| AHJournal of Pesticide Reform 1997)




1998)

2

3.2. AXWFA=7HS] 1IPM A (s s =

A wﬂ o
3 ! Ho
= e o o MN
Mo | e T = o
=| 2 W Ho = & o
o S ok X0 g Mo ot oo
o il
= o o oy T . W= B y
= N oo Lo oy | o= S | do L _ =
e = s oY o T B - ~NE o o ~
_,W fw R_. ir B o | g 2 < | o i
o ° T R S | = ir i B
Tl | ® M| e e W 3| ® 2= o i
= F|FE | = s KW S| .- o | & B ! L
g o | ® S ® W = | | ® i K o N |
oo || & = % = AR IR U IO Mﬁ ol mo M o ® |
H & &4r 3 T oo | 8 = lo ) o o ) K
oo ® oﬁﬂ ﬂ%% o Mﬂﬁoﬂ oMo | S| m W e | EWNrauMwm%
e R B 2wy g% | SE T T S ETE
w| ETTNE || e I A D o T2l 52|
Tle TR g | T ® WP ESmE e B E T Lo S
o o N | S| S| MR R ~de | 5| SR BN 22X Bom L RO
= | Aow | 0 WMo W | Eu T ~ M R A I
e N 4 | X o . SlewdlemzRRERT att RO | do
W EEE A e g SR T g e T TE | W W R %
dlimwzs|wre | L) fag | ¢rm | J|add|vtaradf| g Twb{| o
wﬁa«@ MR &S W o e R S
£ o000 00 - e0e e = o e o o 000 | e
o do do oo
= = = =
W JA R e R i ey 7 - ﬂ
= fil il o
J| ﬂmo \MO ﬂmo \MO ﬂmo \MO ﬂmo \MO
i i i Hr
~ ~ <
=< o = K -
w =N a n %
AR — S S S
e .QI,. .QI,.
vao
N
~ s Ud_m N o
s = = go %
el

_13_



=3
e y
iR "
0 .
X - s N
PR X ~ °
& 7 o ® 3 i
ﬂm &FT' NS el o
Mﬂ o B m Ho W_u _ b
oo Ho do o T i
o X X oy |
ol s oo L% i_, =0 A O =
X o i s =< o X X A o]
Tz S ) | ®TE
LTy & bk B E 1z ST g
o = n | = =] s | = o B
gl o Mﬂ - U,\ﬂ (=W N — Z_u o
%. wa ) of | & A oF = 0 | oo e 1Ho N
N | om b il e W = LS TR s mrTc o oo ®0 oF
%o9§ i iwﬂma«m ~ R leﬁmaﬂﬂo :
N = = R o =) Ho i 5| T | = 2 .9 il
Sﬂlxx " Ak = o | X w < o | OF uxﬁBa«Le
JXLo HLALlO3 ° ol e | ¥ nnﬂlau
Ho %}u o = ~ 5 ® N 4l G ol I
G N o T D = o | < Jdq | T . il oF !
do| o E W 4| BlchAﬁxlxdzk;J
—_ = el = s & o =] o o —_= ol o W o
= T K T 3 S L = . iy < o o3 o il
Lio,ngqe o m a2 Sm| = o n ) w X
mm R W = 2 9z B & w £ | W ol | ® | < W & -
o0 49%%% el mmafﬁ T ﬁlﬂ%#%
® O ) SO NIE ﬂvﬂ NI 2] SR Zo = off N o
Pl @@ 7ugﬁﬂﬁG%1]nznauﬂ;uMeﬂmﬂ
% L N N S & & T | % do| X e Caa i
" = . m . - = ™~ T B = wM_l ‘M Ulw_wL
o ol
o el 2 AIREIEE3E:
i X0 R = oo ; o000 o
il o el = L4
- =
E_l e s oK ﬂl = Qo
2 il =
=) # To | | =
% Hr oK w
S % #H 7o
— 3
& b
= 8
il w o
i s 5
# i+ 24
Ly bl S
e
W
JE s
o

3.3. 29~
= IP(Inter
‘grat
ed Production) A
ZF9E Anx
£ 1993

}ﬂlo]L}' H]E

K

~

o

Nd
el
.&O

0

W
M

L,
fretas

<

3) Hlme] 4

Ny

- 14 -



=

)

A1¢] 5%¢°]

oo L
— ;Oﬁl
= g o
<X = X
R £ "N
P Sy 2 ww o
—_— T 0o =
X m 7A MH — ‘_lww._ ,NFL \mo ﬂ“ _ﬂﬁi OT.C
RE 26 oo R
7 o T P
w8 BoF . -5 0K
o = xR E “ 2w
@ R - 5w e <
ﬁm_yﬁ ~ J| _ oF 110 ~
T T d K o () o~ 5
" FE 725 X
O Nfo . s > - =K ~) of -
N B F G R
e b = Hmu = mm E 5o ,% 0 B0 ~
s EeTh 3 oo s Fow
‘ml = \L§v g . — X
% g S + a9 By @ oo
alt] W - L Bk = . ath
Oﬁa H ! oty E = o O . EE < —_ ;&
plo < | o — ) ~ ® o N Ho K -
B Z 3 oON — oo 5
Y BT S e gy 2 pog Y
wﬂ%@ﬂuf 3 w@@w,m - X T e
— 2] N
5o o g 3 o & B W 3 p oF X B
Lo s 2 ?%)71@ S Wﬂaau
W G = of N g, - o o T T N 5o X g0
Y il WE o B = el on [} R S 9| % woa
NI To ot — o+ - g ol —
= T o do 3 £, x° o -2 1 oF &M
52 3 X Rz MO S o Iis
w G- o LGS ol < s o) mo ® = = —_— = oy o
s323E C ST I =251
ﬂ%]x}lmo = mﬂza%@ “ ﬂ@%@ﬁ;
x5ﬂ7% orgeoq)é_ S e —
— oW g _,Tv —~ < = N ﬂ\_,la o dfl o
-~ & o = < EK ~ =) u
© o =3 o Mo Koo O = NoE No = ®°
~ Y 5 o C_O o X
< = © o A
o i G ..Lo _._._ ® = <t ﬁo &
s = T r T = <
T v = o
. ) oy = o of
o B Eo
=0 W or
o

o

©

33} v 3

wr

o] 7Y

2=
=

A 7]

&4

9] o]

- 15 -



)
on Sustainable Development)= Agenda 21, 2]-9-3] 2F(Rio declation on Environment and
Development), 8.3}~ 10| 8§ A &1 (JPOI, Johannesburg Plan of Implementation)
o] A&HQ oS FAste TR A&EVbee AMdd BEd 15709 W
Aot 1ok #AAE 38700 AFAR FEstal o]ef dHE A4F ARE HAS
% +=Hl Chapter 4.1 Table 49| FQE 3}8h3td vam 2 FoRAL&=S HY)

A= S ATHEE 6).

¥ 6. UN At} A &34 71591 93)(CSD)2] 7ol ek H7FX % (CSD 1995)

ENVIRONMENTAL
Theme Sub-theme Indicator
Climate Change Emissions of Greenhouse Gases
Ozone Layer Depletion | Consumption of Ozone Depleting Substances
Atmosphere (%) | Awr Quality Amhbient Concentration of A Pollutants m Urban
Areas
Arahle and Permanent Crop Land Area
Use of Fertilizers
Agriculture (14) Usze of Agnicultural Pesticides
Forests (11} Forest Area as a Percent of Land &rea
Wood Harvesting Intensity
Desertification (12) Land Affected by Dezertification
Land {10} Urbarzation (7) Area of Urban Formal and Informal Settlements
Oceans, Seas Coastal Zone Algae Concentration m Coastal Waters
and Coasts (17) Percent of Total Population Living in Coastal Areas
Fisheries Annual Catch by Major Species
Water Quartity Annual Withdrawal of Ground and Surface Water as a
Percent of Total Awvailable Water
Fresh Water Water Quality BOD i Water Bodies
(18] Concentration of Faecal Coliform m Freshwater
Ecosystem Area of Selected Key Ecosystems
e Protected Area as a % of Total Area
Bindiversity _ _
(15) Species Abundance of Selected Key Species

Agenda 21, Chapter 142] 1. 99 TdAaNSHEl2} WAl (Integrated Pest
Management and Control in Agriculture)&oll A= 52Fe] 8o off 7px] H=}
|5 oplsidES EQleta BESAA, AdAFFT A, A4HE Y7

S 2 FoplEPY 45 I FEAAFUAL MAS A% A A2
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L. Integrated pest management and control in agriculture
Basis for action

14.74. World food demand projections indicate an increase of 50 percent by the year 2000 which will more
than double again by 2050. Conservative estimates put pre-harvest and post-harvest losses caused by pests
between 25 and 50 percent. Pests affecting animal health also cause heavy losses and in many areas
prevent livestock development._ Chemical control of agricultural pests has dominated the scene, but its

overuse has adverse effects on farm budgets, human health and the environment, as well as on international
trade. New pest problems continue to develop. Integrated pest management, which combines biological

control, host plant resistance and appropriate farming practices and minimizes the use of pesticides, is the
best option for the future, as it guarantees yields, reduces costs, is environmentally friendly and contributes

to the sustainability of agriculture. Integrated pest management should go hand in hand with appropriate
pesticide management to allow for pesticide regulation and control, including trade, and for the safe
handling and disposal of pesticides, particularly those that are toxic and persistent.

Objectives

14.75. The objectives of this programme area are:

a. Not later than the year 2000, to improve and implement plant protection and animal health services,
including mechanisms to control the distribution and use of pesticides, and to implement the International
Code of Conduct on the Distribution and Use of Pesticides;

b. To improve and implement programmes to put integrated pest-management practices within the reach
of farmers through farmer networks, extension services and research institutions;

c. Not later than the year 1998, to establish operational and interactive networks among farmers,
researchers and extension services to promote and develop integrated pest management.

Activities
(A) Management-related activities

14.76. Governments at the appropriate level, with the support of the relevant international and regional
organizations, should:

a. Review and reform national policies and the mechanisms that would ensure the safe and appropriate
use of pesticides - for example, pesticide pricing, pest control brigades, price-structure of inputs and outputs
and integrated pest-management policies and action plans;

b. Develop and adopt efficient management systems to control and monitor the incidence of pests and
disease in agriculture and the distribution and use of pesticides at the country level;

c. Encourage research and development into pesticides that are target-specific and readily degrade into
harmless constituent parts after use;

d. Ensure that pesticide labels provide farmers with understandable information about safe handling,
application and disposal.

Means of implementation

A) Financing and cost evaluation

14.79. The Conference secretariat has estimated the average total annual cost (1993-2000) of implementing
the activities of this programme to be about $1.9 billion, including about $285 million from the
international community on grant or concessional terms. These are indicative and order-of-magnitude
estimates only and have not been reviewed by Governments. Actual costs and financial terms, including any
that are non-concessional, will depend upon, inter alia, the specific strategies and programmes Governments
decide upon for implementation.

B) Scientific and technological means

14.80. Governments at the appropriate level, with the support of the relevant international and regional

_17_



organizations, should launch on-farm research in the development of non-chemical alternative pest
management technologies.

C) Human resource development

14.81. Governments at the appropriate level, with the support of the relevant international and regional
organizations, should:

a. Prepare and conduct training programmes on approaches and techniques for integrated pest
management and control of pesticide use, to inform policy makers, researchers, non-governmental
organizations and farmers;

b. Train extension agents and involve farmers and women's groups in crop health and alternative
non-chemical ways of controlling pests in agriculture.

D) Capacity-building
14.82. Governments at the appropriate level, with the support of the relevant international and regional

organizations, should strengthen national public administrations and regulatory bodies in the control of
pesticides and the transfer of technology for integrated pest management.

=<

CSDO Al 2005 W3Sk 37X & A S(ESL,  Environmental  Sustainability
Index)°ll 2J&FH 3h=r2 20021 13591914 20054 122912 134 F53FA A
oo s 14670 A T skl wEE AT 7). SEASAAATE 20

Mol Azl 68718 FHom EA3 A&7t HFE v dh

7.7t =obE BHASHAE] 2 9IESI 2005)

(=1 il ESI ESI OECD

Country Name Country Name

Score nk 2 Rank Score

75 Indonesia 48.8 53 n l . 111 Togo 44.5 a4 ._.J_
76 Spain 488 23 alla 112 Belgium 444 28 -Im
77 Guinea-Bissau 48.6 64 l . | 112 Dem. Rep. Congo 44 .1 a5 | .
78 Kazakhstan 48.6 65 l l 114 Bangladesh 441 a6 n I
79 Sri Lanka 48.5 56 m B l 115 Eqgypt 44.0 a7 nmE
80 Kyrgyzstan 448.4 57 EFm 116 Guatemala 44.0 a8 e
A1 Guinea 48.1 58 A w I 117 Syria 43.8 89 allwm
82 Venezuela 48.1 59 W w118 El Salvador 43.8 90 wall
83 Oman 47.9 G0 l l 119 Dominican Rep. 43.7 a1 nl N
54 Jordan 47.8 Gl EE N 120 Sierra Leone 43.4 92 ] |
55 Mepal 47.7 G2 AN l 121 Liberia 43.4 a3 l'_-_._
H6 Benin 47.5 G3 nN . 122 South Korea 43.0 29 e NN
87 Honduras 47.4 L] Em . 123 Angola 42.9 a4 I n
e dlvoire 47.3 65 gepp Wl _ 124 Mauritania 426 95 Nomm

FAH#HA A EE Chapter 2 Table 109] FHAF=EP 2~ 7 o glo

Y
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¥ 8. AAEAAF FZ(ESI 2005)

18 COALKM  |Coal consumption per populated land area
19 MOXKM  [Anthropogenic MOy emissions per populated land area
G Reducing Air Pollution 20 SO0ZKM  |Anthropogenic S0, emissions per populated land area
2 WOCKM  |Anthropogenic YOO emissions per populated land area
= CARSKM  |Vehicles in use per populated land area
. Reducing Ecosystem 23 FOREST  |Annual average forest cover change rate from 1990 to 2000
Stress 24 ACEXC  |Acidification excesdance from anthropogenic sulfur deposition
w r 7 "
ﬁ g Reducing Population 25 GR2050  |Percentage change in projected population 2004-2050
g Pressura % TFR  |Total Fertiity Rate
E 2 EFPC Ecological Footprint per capita
o
£ Reducing Waslz & - -
5 9 Cansumption PrassUres 28 RECYCLE |Waste recycling rates
E .t} HAZWST  |Generation of hazardous waste
= A Industrial organic water pollutant (BOD) emissions par availabls
= 2,
g o BODWAT s hwater
a
2 5 31 FERTHA |Ferlilizer consumption per hectare of arable land
10 Raducing Water Strass
32 PESTHA |Pesticide consumption per hectara of arable land
a3 WATSTR  |Percentage of country under severs water strass
e OWRFSH  |Productivity overfishing
Percantage of total forest area that is cerified for sustainable
N ® FORCERT managament
" aM arﬁag ;nrilcéunl;ce 26 WEFSUB  [World Economic Forum Survey on subsidies
ar IRRSAL  (Salinized area due to irigation as percentage of fotal arable land
38 AGSUBR  |Agricultural subsidies

u] 2] PCSD(President’s Council on Sustainable Development)2} SDI group<
A 2715 /WA S(SDI,  Sustainable Development Index)S 40712 A G A}3] 2] %
(Community indicators)® A1 gtth, A HAFS]| A3 & A|WA]3E(Local Indicators)
o] Ay e Al KA (Ecosystem Integrity)S T3t AE & EA| o] &% ¥ (Land Use
Indicators)oll = oA FFANFTHE 7 o] FoAAE FAWHL FoFS A}
3t #sH 2 F7]5H WA (Area used for organic agrculture/area used for
chemical intensive agriculture)S X &3Fal Qlth. FESh A =12 FFALE A
e S8 B A=A om FHsH7] 9okl Ay atel stol=ekels vHES]
th(E 9).

_19_



9. 71 FARE AAS 913k AHEGF W SHEuropean Parliament 1998)

= 7} HEH 2 Ttel=g Fo s 2 59
@ Pesticide Act(1994) - n)3leky e F7)E fE 2 o)&
@ Regulation Environmental Criteria for - AR ome] Mgk A
yaa= the Admission of Pesticides(1995) - SR AR R FE e A3t
@ Water Pollution Act(1970) - R, AR, BRI, FoRsAREe]
@ Environmental Management Act(1993) MYCPP o] 8ok
@ Act on - HAglol| we AR A
- Chemical Substances and Products - ASAle] 2hA|
- regulates approval pesticides - A Az 94 Aol ojsk AAx
@ Statutory Order on Pesticides(1993) - AHEV1E 953t
@ Statutory Orders - AEHSE A% APEA A2E
vl A - education of use - F71E H skl i Al
- professional users - 5ok ATl
- aerial spraying, - AeFAE
- farmrlevel use journals
- inspection of spraying equipment
@ Tax on pesticides(1995)
@ Act on Chemical Products - ATFAE
@ Ordinance on Pesticides - ARgAke] wSa ApAZRA o3}
@ Ordinance on Handling of dangerous - AR Agulel] gigk APl AAE
R substances - 220 QARG A o] ALEASH
S AEE A B A
- dZA =R HH3} A7 ATt
- SRl g RN
- A3 s o] M3 913 X
@ FIFRA (Federal Insecticide, Fungicide - FRREANNRY WAIBIApe] &4
and Rodenticide Act) - ARgAISE A ol sk 214
@ Michigan Pesticide Control Act(1976) - ASAl =2 AAE A E
") = - @ EPA(US. Environmental Protection Agency) - X7]ol u}2 AaA A87]%
wl A A @ Groundwater and Freshwater - AR A 2 24
Protection Act - 2pA sk A
@ Michigan Right-to-Farm Act - FHTE AEE e e
@ Federal Clean Water Act - IPM: SR A, &4 5

_20_



flololl A =

3]

o] 80%°]<

k

ol

Ho

= ool

SRS L PUIPARCRS

J|

a8 s B

2ol &

23w

o]
o2

 34,000=(3

]

>3

ol 3t

i

R

(e

©

7H9.4kg/ha)

=

st 9lom 1 {FEE 2001 o]
[e)

(7.5kg/ha) thH] 25% o]A+

o)
H

I 10).

2 HATK

ol

2003
Al

] %

221,970
Z

241,992

R

110,000 (==2F A<

2002
235,664
231,724

& A
A5t Al

3

Age A

3

ol

Ho

27}l A

AhgArel A

2 =o]

A
QI

_]

RS
1

R

[

Jo] o] Fof

=] 2
Fol A

)
=N
=13

©

) E':]
_?4

=

AbE-oll o

3
2F

=0

[¢)
5
_21_

=

A,

)
2 A7}
A 77}A]

9
yal

o}

3 o] ol Ak

)

1

R

1

9
yal

2

A Aol

o

5

=
3

AFgAtl

o
S} A7 k. Sl

Rk A

3

be amlo o

o]
PR

0]
o

1
R

©

7] 9]
5%
=] 3
zA
a



H]

S

11).

A
it

olLf MRS ALE

=

¢33

9
yul

bR e

H3FEAFe] A

]

L84

ke
L.

Al
=

el

WRE AR

Q]
=

ol

H71

3|

SAERT A

= F7]

=
=

35%9] B2}

¢33
2

.

5 A E(IFOAM 2004)

F

=3 QJtHUSDA 2002).
=9 71

1

11. AlA

AL

(el erel)

P

ZO

.’ﬂ‘

}

200213 A

7}

B

105
30.6
15
13
13
7.66

olgrelop

A
)

117.5
7.5

5134
SEE]

Aty

1]

3.5

gl

o}A] o}

ghelopr 2] 7}

[e]

5

1.0
2.0

3tar glom, 2010

S

d 40% ol 57t
— 99 _

9 AlotLjob




2 A%E 2001 2,0009

— 2003 3,9002)

I

A

=R

T 100% o F21AME

2

3

=

ZFe At 3

%Z 214, 2001 87,279 — 20031 365,849%F)

N

F7]o] 7,945 0 =

R

Ald

20043 5,313%, 20054

TR

4o

ro

w&o
o
ol

+

F7] @A 931704

&

sk fEvidel = 20054

7}

=
S

=2 20041 ti¥] 32.8%

2002)

o)

Hn

alil
)

ﬂo

-

49.6

i

27.0

33.5

41.3

51.4

46.9

37.1

15.8

0

X7

X
0

6.8

4.2

7.3

15.8

AL
00

Bo

6.9

4.2

5.6

15.6

7t A

7.9

9.1

8.7

3.1

~

i
e

T

~X

<9 %>

=100)

all

<)
Ho
=)
o

A

H

]

22 o] A7

i

151~183

-

148~238

151~347

<0

165~166

171~173

b
B

230~273

i

_23_



9l

1

Es

=

o

2

EEEREE

[e)

Al v g wet

o

i

1
ack1g 2).

| EUREP(Euro Retailer Produce Working Group)

R

©

A8

1

R

o,
53

1
R

a|

3

],

U

st 9l

S

],

AE=Z A4

-

o

ZHA AL Qe ol= AH|Abell ik

A== A8
o] 7)<

1

°f 7}

=

5

o) o)zl Al

o

=k

|

pas
=
=
=
=

o
o

Fo 2

a
o)
oF
el

3] (Technical

RS

A

I

Y

12 4% 7l=xE9]

A

H

]
_24_

e E

)
=N

sl AAEALsh Lo

S

A7) 9
& Standard Committee)°l| ] EUREPGAP2] 7§74,

]

A
vl

3}
sl

SfaL, Zu]Rpef Al = A

1s

2
%

EA
x



o 2ees (@ JAS

$$§‘_’IYJB'
.

[

' Gig

ZII=EX|AL ARF

Cavarmar = Kyenugt Guaranieed

(L
éﬂ‘¢

0 0,0 0

llnrlmark
"WH“'?

]I

SSETARIS

BRITISH
FARM STANDARD

WYIRONHER”

Glossary of USDA Terminlolgy

100% Organic
oLy * Mostly applies to produce
s Organic (95-100% organic ingredients)
w All GREAT NORTHERN'S ORGANIC
* PRODUCTS CARRY THIS LOGO

GREAT NORTHERN IS CERTIFIED ORGANIC
* BY "QAI" Quality Assurance International
under the USDA ORGANIC Regulations

Made with Organic Ingredients
(70-94% organic ingredients)

= Can use phrase: “Made with organic
ingredients”

= CANMOT use the USDA ORGANIC seal.

Less than 70% Organic Ingredients
« No organic labeling allowed on front

Fane but organic ingredients can be:

sted on numhon panel.
= CANNOT use USDA ORGANIC seal.

<8 2> AA 7

innerollmeat
Ekiogn &

CJ

Ak

6. I UABSUSII2| HEAE H HX0|Z UFRE

=l A Ee] 2GS By el B Al e ofEas
Sashs wRle] A 56.3%2 FUB DA SFEATE MG ol A
& & F UG 14 B E A7 F IS Agske wrke 34
el oZAbgS AT Ades AL A ] s Fskz sl
asjord Tag AFFoeR Holw, obge] HAL FHEshe R A IAL
AA= v F AR YERATHE 15)

g, 27, BrbE, a5 8 a2eghs Aishs 765 vke dide R A S

_25_



Hl&0] 73%= A YEF o,

}2 HATHAA 2005, F5 6).

1
R

5

o

=
-

¢~ TFZo] 28%, WHEo] 45%, K o] 23%,

49| ol gof

]
tell wf

%
T

3}

o149 3

S|

A

1

R

Eulo] 4%=E A=

o]

H| 8(%)

b

jan

3}

o A}

19.1

37.2

80
41

15.4

33
27

T
o
N

ol

Mr
il

12.6

s

jand

=
R
ol
Ho

8.8
32
3.7
100

sl 2005, -5 7)

19
215
31
5)

o

[e]

1—(/\1 £

[<]

o

15, AHALE STkl ozl

7] B

A
it

i

o

h=

o

h=3

=

o] ofel

Hel7lzol oy

3l s of

3|
S|

| Fe A ARl o]

&

!
ol
o
"
i

_26_

&

d

%
T

7] B




V. MEssuwel M

X 9]
1.1. &34 (biological control)

1.

W
T
Mo
3
)
o}

"
rd

EAAsE N\YEAR e

ofupi

o]
=

AkA A B Al o] A

3L

71 A A A (parasitoid),

1
R

3t

©

1

A Ee] 7]
o]

h

=
=

o]
A& Al

1

R

70

=
3

f

171 Bk

I3

©

&

Hoz ofd Wl el A

71t
i

s

©

Qo]
=

[e) ./E_H]

=1
) 2

A

f
i

I3

=
= 7

o
2] ZH(predator) X

1.2. 3% (natural enemy)

i

A

Aot 2y 2F 7

=
T

3}

A=A A7E o} H 7 At

1
R

_27_

AL Add 24 WiAYF R

=
3

El

)

A o]
Folth(1d 3).

1

R



F7hA JEAR =)

~ ~ .'/r
i /
,/:’
/ ¥
--------- foodcodo- L PoHET
o 52l slsislg e
I}O - J/’\‘
/- //\', ,r’/\
7 "/
// o i A Ay
PouE : e
2703
A2t
a9 3> AF AT 2E 49 B9 oF Az BPUEw Walg4
= AESHgAY] A4 FAGESE ©l, 2002)

2
o
o
I,

il
% O

oy nE
lo
=

H

oo
o
ofr
=
[e5

Ale] Arb= 1881 H=o| A ERel 2EarE Ay
A1ZHE =1 18831 HH?%L}H](Pieris rapae) WAE <
Cotesia glomoretas T4 o] H=th

Uobr o=lA] AR el A oF 1868l A wrE
A oMl 2o} Z- A H Bl (Icerya purchasiyS 4o Z 1888
o] &3 Akl 3_1"71:0“7‘1 H g ol - Hl(Rodolia cardinalis) s

Zo] AAL o]&3lt YEA A AHA

A4 9’]EH°HT-/] ?i*&ﬂi?ﬂ Aee

)

a2
ok

o
N

e oy

ol
o

o
e
i

2
=

Z]

|
R Y
Hel

O,
o>
,
:oé
i
N
32

2l ot @ 9 pu

L

off
o
2
%
>~
el
pd
o
fru
%
o
>
oX,
£
g

i

% X o
T
'&PN'
(o]
H-{m@ﬁ
C:olt;':‘
|2
EWOH
g T
NI
ofv o
=
LN
p
rJ_]01'
E_ai:m
o
L_;:—'~
PN'TN
Lﬂ—‘
;5%
ﬁJE
il
%l
o
Zimgd
ox
il
o ¥2
jeﬁﬂ
ﬂOLO‘r‘
£ X
B >
® 2
fo 4>

flo wo 4
e o

-
inss
rot

b
>

fu
-z
o
N
o
T
i
Hel
1
oX,
i
ol
o
& g
ins
ot
>
ins
o,
v
4 <
(L
=2
=
|
td
>
I z2 @ &

W e-dubnlu|(Hypera postica) Y3AIE $15te] 7AH S
o
=

FEE A 4B nAH AREAPA Zao

_O‘
)

o
o
ol
T
fu
X,

_28_



(Ostrinia nubiralis)®| T

T o)
=2
%0,

2
>
E
-
)
=N
td
>
ins
rlo
©
r?
Ho
o
N
of
i
o

AAA BESAEA AFJ O ZA 1 A Ze Fo wEE Hxo e
AT FrAdAAT 7 272 gelo] AYEATh A A ETA A ]
HAR= oF 1201l o]2a 9lom Z|FEo] = ofF 1,200719] A T At
Ao AeS Bl A& °F 107%, o= A% AAE Bl AL oF 4% &
ot w=ol A9, 1888-197297bA] A AEIHA WA A28 H H[ES
1993\ spe|7hA 2 23Rt g Z3sht 1953-1972G 744 A A4
Aol Aol s wid 39 efe] o]ols Hi il FAHEI glon

al

(Vail &, 2001) 20021 A w5 Akt 607] A@ANA 1007] o]
A4 AESAEA AFYS st o] o] woF AFE Mt Atk
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3 22, A EYololl A Az A A Lol o gk WAl A2 E 7H(1928-1979)

el = BERE Az A ()
Klamath weed & 6,650
Grapeleaf skeletonizer Aol & 330
Spotted alfalfa aphid o AL WAGA 7,416
Citrophilus mealybug 4 9,250
Olive parlatoria scale kA 1,175
Balck scale on citrus el & 6,936
Walnut aphid o] A HhbA|gAl 250
Total 98,707

sevtete] A%, slEel ABIAYAL FAGel e FAL A7 Az
Fa ol of4 ATSAYAE BT A LA ET} BA %

= BAZE Ak AAHBARSL (F)AACA 2005 AAF H AL o] &3

GHTh F 24E EntEo] tiE WA 7)< A8 89 AbA] v wEolth

F 23 AR A ETRl A9 whAnE vl AA A EZEAF 2005, 5 8)

A 1] -8-(2/ha/ZH7])

FANRT
A &S

EntE 7,000,000 6,000,000
= 7] 6,000,000 3,250,000

i F 7,000,000 4,875,000

b s 17,100,000 20,000,000
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24. EvtE 1 Z7] o wAH S H 2 E Y] )

=<

g = A WA & °F WA 27 AA A A
ZATFROIEH | BAav S s4tol
=gl axd | A7]F I
2 FOAREAAY | dF v S e L
2 o] g]-&of o= 71E} W] AY &= A A
A Q. ofo]2]-g-of of o] g
A A 2003 1 ha | 2003 1 ha 2003 1 ha
l 18] WAIA
~ 117,000 - 1,750,000/ 20,000 300,000 | 30,000 450,000
4t AHAH]
7| EHAN A B S| 4] 43] 153] 153] 203] 203]
ALAH] A A 470,000 = 7,000,000/ 300,000 4,500,000/ 600,000 9,000,000
1] - - 100,000 1,500,000/ 200,000 3,000,000

7AW £ whAH]& | 470,000 7,000,000 400,000 6,000,000 800,000 12,000,000

<1%1/1ha A3 Al L5 100,0009 >

AHL o A AolM 2 maxpel b 2 AAA ] AEHor By
of skom B2 AXedaTtles 84S RS A S/ wAR S A%
B35 Ad A& Aldsto] Gt ol & w7 B THANM IS4 sd o=z 1%
St Aol A Sl S Al o] Al s FARE R Y] AE A9 o] &ot) AR e
glsto] s dsilon, o] Aol A2 A= 2kl o] 3 o om SHEHA H
At

AREg=7Ee] A4S vlEdeh=9] Koppert Biological System= 3732
FWtte]l Applied Bio-nomics, #7]] 2] BioBest, ¥+-2] Cats Agrisystem©] %%
< Abdgteted AEeigla Sl MlAe] HEo =z A e A ste] A
SFATHEE 25). &Al AAIA<] 471932l Koppert Biological System- 40%
o GALE 7kl ZIgolANE AR 39Fo] o= HMAAEFS THIE AL

19901 o] F-olt} 1967 H o]F 1990w FA]7}FA] Koppert Biological System

ol

L
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A Aatske A B s7EA] AFeldn ey digd = ZEUL
1990-20001 1 7h4] &AM S 50~90%7H 4] 5T KA o2 Alds MYCPPE
T7PAH o R AS AEstal wdACte] FolE =EToaM e woF
o] digtez HAS 83 AEsHH ALY A
o

7]Hko] Wk E A7)

3 25 =7bE A s B
% 7 SEEL: Al shel =
[C]R= A==t Koppert Biological System 1967
7]l BioBest 1987
Aok Applied Bio-nomics 1978
g =2 Cats Agrisystem 1997
I ) A A 2002
Al AA A=) HAALAY s B, WA S AE v=e] 9574 E 7}
B FAdske dA S 5o o1edel Esta dnh dgde=9

Koppert Biological System-> 39&2] A&, W7]o]| 2 BioBesti= 2152 HAS
skl &F3akal QATHE 26, Cornell Univ. 2005, CAP 2005). 3+ 570¢] 3
AZE 15F 9] AAE Faskal lo]l AXEsd=ke] A s|ALe] vlstH FiEet

AAAAS Sstel FERA Rohs Ao EETHE 27).
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3 26. A9E WA A S (Cornell Univ. 2005, CAP™ 2005, A th5$] 2004)
A9 = 7} A B AL AT A T
5 7 Ho= 95 162
et 14 88
A 5 33 13
9 = o 28 61
Hga= 2 55
9] 2 12
Hl 7] o] BioBest 21
9 = Syngenta 21
x5z Agrobio 7
ST/ AloF o} s T 5 12
ofx]o} d & 5 15
g = - 14

* Consejeria De Agricultura Y Pesca
AEdstn FHAE e 20059 WD = E4H A

% 27. ) AA AL Fsho05d @A)

3] A} A 912 AARAAE AR E
A S =4 2002 16
A B BE 74 2000 4
() g=1PM A A% 1998 2
(ko] A 28l -4 A 2002 1
(F)F=rEITdTa A7) A4 2003 3

ti o] ulol s)Fate] A Fe FRE AE
= ojge #Hol Boh gt 7FEAxE 19861320053 7bA] yElebt) ghE A v
ANBP(2003)9] ¥ 45 1&3to] MAA| AAAHe A4 2 3
Al A=l whel & A3 1,435~2,8709) ) 0] w (A4 2005),

i
ru
P
12
1S
op
i
i
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Aol g Auw Aol F7He A& wel P W A FE

rlr
i)
%,

18,400 ha (31 %] ©]-8- T 4) x Euro 0.60~1.20/m*(m’d 3 2 8] &) x 10,000(m’/ha)
x 1,300 (3H&/+ 2 8}) = 1,435~2,870°1 1

AA ol &%= ol AAS|AF A AAFS 7HA A A S =] A 34}
of vlalsl] B Fdnt It E ] 74 o] Fn| €] Hydro-Gardensol| H| &l B ul 4] A}
APETEE 8 S o] Qo] vt | BE A A TPA R A Y S SEEkaL =
O % YETHGE 28). o AMEE 5 =] H A4 o] e o] A A T|Sdel &
3 o A EBAY S R S-S BTt

ML

3228 1l A 7o) 7HA 7 A E v (M)A 2005)

e e S
270 i§LH

(7H Z‘"—/,\—) 1 2 3 4 5
Rincon-Vitova" | Hydro-Gardens” | Buglogical” |Koppert("] F31)"| (5)414°
SATFOEH | 3,000 43,260 25,4939 40,1199 32,0009 20,000
FHvxIYE 500 29,8704 33,9399 30,8499 32,0009 20,000)
EdR= R ) 1,000 41,2009 44,2399 44,2399 63,000 30,000
A olg 5ol 2,000 39,1409 16,2749 41,1499 50,000 25,000)
Qololglgel | 50,000 41,2009 51,4499 35,9999 32,0009 30,000
=35y 250 75,190¢) 545399 120,000¢ 45,0009

(8% 1,03090/USD)
'Rincon-Vitova Insectaries : 2005 % w27t} & AL A(HH v ). E4; 2005 Catalog of Beneficials

*Hydro-Gardens : 2005 % v]=/7ue} @4 H-&7H2(
*Buglogical Control Systems : 2005\d% v /7] vc} &
4K0ppert("’]—srz—_-‘ Koppert A%< A4 (5%) A& 52 23, EA; vFF(Kopperte] 3 Agent)

EAA BE ) AR AEARER E3. A, (A

%5 v, EA; Hydro-Gardens Website
] 7

= =
HA(E45 WEF). E4; Buglogical Website
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dfof MlEa HAAYE B Aolrt. webr HHA]Ie] A7l 2
A= A3 1) AR 28, 2) ade] 43} 3) 8% xEE,
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329, =3 Fue] HAHATEIF vl
) H] £(%)

= U 9] =

A & 20.7 40

VR RS 5.9 21

7|55l ot A&t 8.1 17

FAMTH DA vA= AEA o 8.1 16

FAMTE DA mRA= FAEA a9l 8.9

3l 5] 3.0

A2 e A -

ey, Fd 2 EAAA=A Ve, AS7A 29.6 <10

FAMTI DA AFHA X 7.4

AA e 7= 8.1

H A g 5ol WX 3 -

Biological Control 1999-2003

Environmental Entomology 1994-2003
A B R 5854 1962-1987
582583 4] 1988-2004

Journal of Asian Pacific Entomology 1998-2004
S35 X 1971-2004

2. Jo| HHAASE

21. 9 2F2H =49 T A (Rothamsted Research)

Egafedyas ystE B v

=

] & ]
-

[}

ROTHAMSTED
RESEARCH

NeA3t 1 ] fAE AFaE

i
>
O,
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1)
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2
s
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>
R
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r o
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2 B FA| Y EATA(Plant Research International)

FLANT RESEARCH INTERNATIONAL AdAad A= Wageningenﬁﬁi}iﬂ A5
aaiad waeenee B 5l kR (Plant Sciences Group)oll A S84
&A% (Applied Plant Research)9t 7 ©@datal vl $HS F Bok= 1)
3, 2) A, 3) Benrdd, 49 AT, 5) EAEE, 6) v dEedt A

AR, 7) A& A28 8) JYeS, 9) IEAH AERD 2 10) S

A Ey}shylo] pEA A= 729 et 279 aF o2 yiroix
I shgE A=A ENEPS, Experimental Plant Sciences), T2 e AAHAY
B2} 2 B E(PE&RC, Production Ecology & Resource Conservation)®]th. EPS
e AEAZEE £33 3oty AL ES AESS tFH, PE&RCE
A= 25, Axb AN, Z15ek 7183 S kel 2242 G AE
A ets thETh

o] AFAL tFd<

E

Ao} wrebejo} v

O

3 A o] S 28 (multitrophic interactions) 2! A & 814

1ol A7 ATk EGEA ) AEE ATE B
MEes gon s Aued gog Basn A5H ARy
FanE s gk A¥AARE D S @A, 2) 24eE
o A%, celm 24 Aolsl 4, 434 2 #
e AEAee] Ansket 4 WA, 5) ARTE, 6) A9
WA, ) BES AN e AEDLE 5
& The s gu A Axsh ARAe ABAH WEwE L o) A

AEo] AsHA 9 7|FAEAETA So|r)

I
O

[e;

-

R

o,

r i)
e
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o,
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)
o/
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>

=

Z A 257}

O o2 o e 2L

w2 X ol

AN FRE LobE 1), 2), ), 4 2 DIl AL AT FRE
A e GHA e A8 JREere 2FATdA MY BAS B 9l
RO S} AP, S5k AL v slenl B
T715 0] o] okl JFEHAL vk WA Atolo] AR WIS HE, EF,
MEA 7]E1r el de EE‘:]X] Atdoltt, Arstehe wizE 1) Ak}
Aslel FEol A AE3dEE ] flod gk ¥ AT, 2) oxylipins, salicylate,

ethyleneﬂ- Ze Ausaio ey AsAY, 3) A=IAEHo] ge %2
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4) Institute for Plant Protection in Field Crops and Grassland

1) Information Centre for Phytomedicine and Library

2) Department for National and International Plant Health
5) Institute for Plant Protection in Forests

6) Institute for Plant Protection in Horticulture

7) Institute for Plant Protection in Fruit Crops

8) Institute for Plant Protection in Viticulture

3) Application Techniques Division
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9) Institute for Weed Research

10) Institute for Integrated Plant Protection

11) Institute for Technology Assessment in Plant Protection
12) Institute for Plant Virology, Microbiology and Biosafety
13) Institute for Nematology and Vertebrate Research

14) Institute for Biological Control

15) Institute for Stored Product Protection

16) Institute for Ecotoxicology and Ecochemistry in Plant Protection

2.4. Qv AESHH WA A TFA(Danish Centre for Biological Control)

oo e EgsiAdTaE ) wRE e eI
g PooAR okl 2) EREE, 3 48, 4 #2325 M)
3 S 4% RopiH v, =Rt gE 9RE A
% &gk A%, gol @ GAole] AELAYAL WEA @

IMPETUS TO BIOLOGICAL CONTROL

Biological control of pests, diseases and other noxious organisms in
agriculture and husbandry in Denmark will be strengthen in the years to
come due to the formation of Danish Centre for Biological Control.

Denmark is an international pioneer in the area of biological control ensuring

healthy crops and benefiting the environment.
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zATel FHL Fu Ak ARSAPAS AYE] AYAA T ol
o, S A4 olgunhs AT EuTO 2P 2FT Yk HE
AL WARGE A5 WYL AAANNSE olsks s Yok £F
woke] ATlo] 3008 o JOE FTE WA MW B AL ohAw
Q7 g2 evehuct B el ke BFRokl Be a7l
2 WS ek

= FTAELT Yol IPM group®] Ao, 7A=Y
=gte] A&t = 2F Aol AFA| 7]E A 74 (Entomological Research
and Insecticide Technology)”} A x| %o Qlth 18] F=WE=d)sh o] F&3

T34 2 otdgsiT AT At A Ho A7rEES AL Atk
2.7. "=
2.7.1. FLQATAE(ARS, Agriculture Research Service)?}s} | H A T4

ARSE W FFA As i T shubelth. wlE A (USDA)S]
A A5 5ol ARA(Agriculture Research Administration)
2 »FHo da, 195339 ARAZE ARSE AAEHATE ARSE
e w87 A AT F ] s A Al
2 FE] k. ARSEFE W=Hlef| 9low, A7 Flstel] 107] FAIE G 9
AL, mls ol 8 A Al 2 AePE R a9 63 2ol 270 WAl 1270 Froll At

[e)
e AL A

_55_



Morth Atlantic Area

Pacific
West
Area

Beltsville Area &
National Agricultural
Library

USDA & ARS HQ
Washington, DC

@ Area Offices 7
* Research Centers ®ay . i
B Human Nutrition Centers b D @s

O Research Locations s

- Research Worksites Hawall Puarto Rikco Virgin kslands

<13 6> A9 s e ARSEA T

of Ve FAATH ARHASS Bolol 1) FA FAFHE L F
2 A% AT, 2 VN FPYF FAE AP %
AT, 4) AAALR BARA AT D 5)

S BAPY A7F shu Uk ARS] A9

AN
7F ar, Z1oofefell A&t A (Plants Sciences Institute)”} 3L “1 QFol]
7}
H A EATae) ZE AFAelA "HEetal ok A=)

ok IEAlT, TSl s, ST

il A
nA= vz 9%, ZTAHE Solv, ATWAE TIuelH s AlEe N
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2.7.2. ARSFEZE5E=Y A TAURS Beneficial Insects Introduction Research Unif)

ARSFrE&TF =Y AT AT v detsolo] low, w74 ARS 5t

1) North Carolina State University (Dr. David B. Orr and James R. Baker)

2) Cornell University (Dr. Weeden, Dr. Shelton, and Dr. Hoffman)

3) University of California, Riverside (Dr. M. S. Hoddle, Dr. L. J. Pilkington)
4) University of California, Berkeley (Dr. M. A. Altieri)

5) University of California, Davis (Dr. L. E. Ehler)

6) Texas A&M University (Dr. K. Indira)

7) Ohio University (Dr. A. Stephen)

8) University of Maryland Baltimore Country (Dr. L. Kate)

9) University of Illinois at Urbana-Champaign (Dr. P. F. Reagel)
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CORNELL COMMUNITY

Conference on Biological Control
.'\.prll 11 =13, 1995

PURPOSE

This conference brought together members of the Cornell Community
(Cornell University, Boyce Thompson Institute and USDA/ARS) and
other parties involved with the development, implementation and
teaching of biological control. For this Conference, Biological control
was defined broadly to encompass natural enemies, engineered plants
and organisms, semiochemicals and other biorational tactics. Key
national and international speakers complemented those from the
Cornell Community to address issues critical to the future of
biological control.

SPONSORS and SUPPORTERS

National Biological Control Instute

National Biological Control Institute

Cornell Agricultural Experiment Station

New York State Integrated Pest Management Program
Cornell Institute for Food, Agriculture and Development
NYS Center for Advanced Technology (CAT) in Biotechnology
Sandoz, Agro., Inc.

Ciba-Geigy Crop Protection

Boyce Thompson Institute for Plant Research

Monsanto

DuPont

biosys

FMC

Merck Research Laboratories

<19 7> vFe] JESGAYAS A% AT 2Y

2.8. Hj= = HAETAA|ATAE (National Biological Cortrol Research Certer)

19700 A HER o FoF

_58_

} 2 oA
W s gorl, el el 4

3
I
=

3

1
of



<
B

3
el
4qr
N

©
oy
Ho
Nfo

(Institute of Environmental Development in Agriculture)
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o] ATAE 1980 AEWAAFAR A

Watel =
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o] 2002 7]
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el
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FAZ P4 et

2.10. Ao} HAOMEREATA (All-Russian Institute of Plant Protection)

5o}t
=
|

e Ao} 4 3}

dyE e

19293 <)

Y U](RAAS, Russian Academy of Agricultural Science)®] -3

A o}2) = B 5 A A(VIZR)

ol

1

.?.0

il

1o]H,

[
2
R

1) Lab. of Phytosanitary Diagnostics and Forecasts

2) Lab. of Agrobiocenology

3) Lab. of Mycology and Phytopathology

4) Lab. of Entomology and Plant Immunity to Pests

5) Lab. of Plant Immunity to Diseases

6) Lab. of Viral, Mycoplasmic and Nematode Diseases

7) Lab. of Biological Plant Protection

8) Lab. of Microbiological Plant Protection

9) Lab. of Regulators of Insect Growth, Development and Behavior
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10) Lab. of Herbology

11) Lab. of Hpytotoxicology

12) Lab. of Ecototoxicology

13) Lab. of Mathematical Modeling

14) Lab. of Mechanization

15) Lab. of Information

16) Center for Biological Regulation of Pesticides Use
17) VIZR Museum

o] T AEIALA 4= AEFHAERSATAY MAETAAERS
AFAA A destar . dfFol g A=A HA ATAHES F 3089 o
Tdol i, F8 A}t A EE ST AETALA AR G5
(Trichogramma sp.)9] A7 R 549, ZHAde o] AESFA YA, F+F
Hey|, A9 &S A7k =g gy o] 279 AuzAl 2 S el ¢
g w9l e FeH WstE A5 99 ZEa9E Jhdeta 9l

M22, Bacillus subtillis M102] 73E3}, 2) WAFS o83k AdiA 7 2 3)
Streptomyces loidensisS ©]-83F Melodens 7¥Wsle] AMFS WAsa Qlrh =
sk EnlE| QolH A st A =A|F

&
“
E, 2o], 74, 9% & Aol HAstE Ao s E ATE HEeaL

=
o] Qo= LZ=7| A Metarichium, Boeaaveria® B2 W tjsEZ2Ayp 2=
WAst SAqTE LE9 Verticillium lecaniis ©]| &3¢ WA W Metharichium,

Fusarium oxysporium, Nomureas rileyi 52| ¥, A=34, 454, =4
A4 FAEY, 247MFe] 2 XRE T AlEdAA T BAZA] AT
o7 3ta )

AF7HA HAlokE R T AT TEEke] gEster e Ald 2
Alirine B WP(Bacillus subtilis 10), Alirine ¢ WP(Streptomyces felleus 8), Gamair
WP(Bacillus subtilis M22), Verticililum M EC(Verticillium lecanii 21), Nemabcta
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(entomopathogen nematode), Chitozan, VIRIN-xs(neclar polyhedrosis virus), VIRIN-
GYAP(neclar polyhedrosis virus[Polyhedrosis group]) o™ thAHa|Zol ot
WARIIE TS SE Aow BHA 9

2.11. A 7]+

2111, SARESH YA 7] T
(IOBC, International Organization for Biological Control)

SAAE 919 g AT
T3 9 o] 7 FE wAgeR
Folul, 1 x4 %3 ok A

IOBC-WPRS
ouasror  A|E 6] Aeom o] 24E #7aFol FAeleta gon
(19 8), AAL EFH ATA dAld] B9 5o AF, o=k A4 o

FAe) AR Fol B AL s Ak

IOBC Global
General Assembly

[
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1.1. OECD(Organization of Economic Cooperation and Development)
- Guidance for regulation of IBCAs(Invertebrate Biological Control Agents) 2005

1) & 7}o] =2}Ql2 OECD = 7= ol A A& 3H4 kA 9 (Biological control agent)
o] o] &5 9% AR e A A Z &-&at7] AAs) WL H(FF9)

This document was developed to serve as guidance for information requirements for

the regulation of Invertebrates as Biological Agents (IBCAs) within OECD

countries.

2) THo] OECDH7FE 24 E FHl A sol] tiat AR F3she] 249
3) WE S A A3} 8 G FEREAA ] BAH Aho] T 1] 3
4) A B A ABCAS) S ek A2 R EA o] Hla) 715 5ol Aol
0. 5se] A7t Bl 91le] A, A 5k Aol 3 A% 2o
3 glol A0 o] §Hof F&
5) AE A A 29] o] & F31817] 918 IBCAs 2 2E7} 413 53t o] g5 o]
e

It incorporates information requirements from a number of OECD countries for the

regulation of IBCAs, including insects, mites and nematodes.

In developing this regulatory approach for IBCAs, the inherent differences between these

products and chemical plant protection products were taken into consideration. IBCAs are

usually more target pest specific than chemical plant protection products, and generally pose

lower risks to human health and the environment. IBCAs have been used successfully for

many years in many OECD countries without significant harm to plants or native arthropod

species.
To facilitate the use of biological control agents in some of these countries, documentation

on lists of IBCAs that have been used for many years (5 or more) without undesirable

side-effects have been prepared and updated by government agencies
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1.2. FAOS2] ISPM(International Standards for Phytosanitary Measures) 2005

This standard is intended to facilitate the safe export, shipment, import and release

of biological control agents and other beneficial organisms. Responsibilities relating

to this are held by contracting parties, National Plant Protection Organizations

(NPPOs) or other responsible authorities, and by importers and exporters.
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5) W24k

1.3. OECD2] DAC(Development Assistance Committee of OECD)

- Guidelines on Aid and Environment 1993

1) & 7tol=gkel 2 =7k A

[e=]

=
=] - S = o] ©
2] o}——t‘ﬂ 319 3} _/': 3}1\1:& ZFA ﬂ o

These Guidelines are designed to help policy-makers as well as practitioners in

donor agencies and developing countries devise strategies to address serious

national, regional and international environmental concerns.

2) NI Guidelines for Aid Policies on Pest and Pestcide Management, B. Strengthening

pesticide management policies and capabilities in recipient countries
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3) ICCDUP(International Code of Conduct on the Distribution and Use of Pesticides)©]
o) 7] Ak tel A e s oka g A7 A %5

4) A4 AE A of &2 Foks A v skehe V)=o) A&

The promotion of non-chemical alternatives to pesticides, such as biological

control.

1.4. EU(European Union)2] BCAs(Biological Control agents)

1) EU 2kl el A 9] BCAsoll th &t g ol v W1t = EA5HA] &

2) BCAs®] o] go] Quba o2 ehashrhiz Aol o] §4W 7 A7

7) w0l EU #4101 4] BCAs®] o] 83} mefol tjak Al ske] ¢l

As yet no specific rules on the use of invertebrates as BCAs (or on the use of other

BCAs) exist at EU level. Experience and research have shown that the use of BCAs

in generally safe, and therefore use of and trade in BCAs is unrestricted at EU level.

Member States may regulate freely on this matter.

1.5. EUS) BCAs o] &% 7}

)

de 33

1) Council Directive 79/117/BEEC 54 EAS X33 A ER A #F2] fr&a4
2) Common Agricultural Policy & & %t

=TTt 22 A8 9S4y
3) Cross-compliance & 7F7}F 24 A &

Aus Y HEZ B o

farming)
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1.6. EPPO(European and Mediterranean Plant Protection Orgarization) Standards

1) Safe Use of Biological Control 1999(%-5 11)
2) PM 6/1(1)3} PM 6/2(1) 7172} 7o g 18-S Fo]7] Yal AER T A

= A A 9] o8& A8t A

NPPOs of the EPPO region generally promote the use of biological control in plant

protection as, like other aspects of integrated pest management, it reduces risks for

human health and the environment.

3) PM6/3(2) List of biological control agents widely used in the EPPO region
4) BEIAA ATl o] AT 8 A2 98 il T Q) ol mekel st 7]

oA A Al AR 7 7 A B A EE AlASAL e

EPPO Standards PM 6/1 and PM 6/2 provide guidelines to national authorities in
the EPPO region on the introduction and release of exotic biological control agents,
so as to identify and avoid hazards for agricultural and natural ecosystems. These
standards are intended to be used in relation to future introductions but not

retrospectively for past introductions. There is extensive previous knowledge and

experience of the use of introduced biological control agents in a number of

countries in the EPPO region, sufficient to indicate the absence of significant risks,

or the availability of reliable risk management measures, for many individual

organisms.
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1.7. IOBC
- Guidelines for IP(Integrated Production) of Arable Crops In Europe 1997,
Technical guideline 111
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)3 ol =al e s atE o] £54 A

The purpose of these guidelines is to define the basic requirements of IP in arable

crops in such a generalized way that these rules can be applied in all geographic

regions covered by WPRS(West Palaearctic Regional Section).

2) II Requirement Crop Protection®l] 7]1%: 2H&H 3 7|2 & ool 9-X35to] A

shA, AR oL, 594 45 HF A ) o 8§ o 75

Biological, biotechnical, physical or agronomic plant protection methods must be

preferred to chemical methods if they provide satisfactory control.

3) Table. Specific crop guidelines for integrated production: 7} 2H& 3 = | vl 7] &=

AN B B F A 7] S BAE-= 12)

-ds R E: S HY Y o R G

-85 A sk A F Y AAA Y TS ek A Follv§ &

- AP Al T sl el whe A glehal Aa A 2 AT A AR A

- b A TA AMEEA] R AFAE o] &gt FEe A H O] WA=
&l ol w58

- S5 N (Seasmia nonarginoides)e] WA= I 8|G0l whel 7]
A T AETARAG AW Tr)E, e T8&AAEd A7t gl
FEAE AR
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2. MAl Z=2] 710|=212 H B

2.1. 359] Biological Control Act 1986

1) Preliminary 4 Biological control: TF2 & 2] 4tolol= A& 2] WAL 59 A&
A ko] o) EFBES BAT F A(F-5F 13)

For the purposes of this Act, an organism of a particular kind shall be taken to be

controllable by biological mean if, and only if, the organism can be controlled by

the release of a live organism of another kind.

2) Preliminary 5/6 34352 A4S Holsta W& At s A
3 ol A5 A e e 3

2.2. Y23 =9 VBBBFF

(Vrijstellingenlijst Biologishe Bestrijders En Bsetuivers Flora En Faunawet)

L

1) AEjAe] & aeste] 755 23 dA T Ed Y 2EE 25t
g

2) A o) Aaka} ol g WA A ko] gld

3) AR AL AASE ST el G
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2.3. "= F5F-A 2] PPA(Plant Protection Act) 2000

D FYEbE asks dsEdA AAe Relstel ARaEd feldx
g PASe ol gt RE WA, A4 2 AR AL PR
o] AREAFS] Aok hsk(F-F 14, 15)
2) A o] Vel A3 Bl o Frh Ao RTE
\=]

3) &4, ZIEE A 2F AAVE B 2 AP o] s wols o



4) &

The PPA separates biological control organisms, which were formerly grouped with

plant pests, and defines them as any enemy, antagonist, or competitor used to

control plant pests or noxious weeds. This recognizes that not all organisms in need

of permits are plant pests and that some are actually beneficial to U.S. agriculture

and the environment.

APHIS has proposed new regulations for the movement of plant pests and release of
biological control agents of weeds, which should be published in the Federal
Register in the near future. The PPA reaffirms APHIS authority to regulate
biological control to prevent the introduction or dissemination of plant pests or

noxious weeds and encourages the USDA, other Federal agencies, and the States to

facilitate biological control whenever feasible. The Act also provides APHIS with

guidance on how to regulate the movement of biological control organisms and

authorizes APHIS' participation in activities that enable the effective transfer of

biological control techniques.
- PPA in Factsheet

24, W Ze] 7 F YT

D FEHOR FAYES ol Fol wat AL FEA
2) WAl @ A QI EFAA Y o] -2 el

- Wisconsin=7-2] Agriculture, trade and consumer project 21
- North Carolina5=2] North Carolina Plant Pest Law

- New Mexico7=2] Pest Control Act

- New York==2] State Consolidated law Article 14

- Ilinois5~2] Insect Pest and Plant Disease Act
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F 35 AT R o mrbE A Al dEAl:

FOER N
Eadids ERH A
A PATA =2 autd
w = Plant Protection Act A =
3T EPBC Act* gl &
ol g3 Baw
EU SUBC** ST ° -
Aol Aol
FAO ISPM*** ‘3} g kg sk ok o1 0
BATT
Q¥ ey oA A
@ Aoy o o
*Environment Protection and Biodiversity Conservation Act(}-5 19)

**Safe use of Biological Control
***International Standards for Phytosanitary Measures
****Guidelines for Registration of Biological Pest Control Agents

AL A9 1995 AbAle]3 e}, R ol IR = AT A, TS,
ot 2El, ARste), Bl gl sttt Al ARl Sol A iy, "ol
oll, ExtE], FEEE 2ol S, A ¥ 2ATFFE T& AT
A A el Bige] UM IANHAEFE UL 1999), A S 5okt
Aelehs FFHAY wek 1) 233 671 o) FAAE AT, 2) dE

[¢)
oA 1%aiz 1%, 3) ol Ban e o

>



A Y H 701=21ele| HEA

#

=LHS|

=kl

7}o]

SRR

So) A7) e A

IOBC

ul
=

B OECD, FAO, EPPO

O T DRSERS Y

[e]
-+

o 4
FEONA AF R, o

3|
S|

o

o]
H

P
T

1)

=
=

& Al AL

o1 §-e] of

1
R

7to]

=i}
=N

A 7he] Wt

ol

B =5 EU V= S

ool

B
o)

Ta
Tr

alil
<
)
sl
s
B
hel
alil

<
o)

o

of 2<lo] HA e = A

3
=]

of w7

2 155te] b A

el

3134

b

 EEEEREES

Far e, A7 &

3

oM L olg& AH

=N
o

el

rnd

_82_






=13
=

olz A=A AN

=k
=

ERE

ol

1

R

3t

©

=

=

TA2RE T

=K

o

—_—

o

st o

S

Aol v

1

R

3t

©

A7k BT o]

17

%
L

nd

AR o] gow

1513
=
3|
b

157

o] 7K

2=
=

2 A 9
w7

9
yal

_84_

=

=

Al 7t

AldE =

tHAIZ17] €

- EZAIA EE A4

3

©

[
IR R

=
k<)

p

2Asge]

=
=
=

],
o

2]
1l

E‘ 37
3}
F

=N

A& 7HE Aol

°o]&

17

3
T

7) %
8) Aol gol 7}

aulte) AHEE A2



A7) sere diAste] ALgst

al
Aot Aol feld AHE AR

= ghelo] oflg) olsh waim 9
o] 7. Aol

= o W
s Is8AE o3
g b NAE P,
], 4 o v A
Az R s
A seve WAL A
A Tk A4 Fo|
ol o} 7} A 713 A%
o FopAkE HAE 519
= AHS Aol = 29
W Egel F A28 9

FUOR OBy LYEENY |
ARYSE e YR HEeYE

_85_



SRR RER!

1
R

go] )

o

B 2
@ ot

)A
22|

e

o,

el
JH

=N

o7

1

9
yal

WA e o3

=
3

El

S

9/]

=

=

RPN P

©

o o4

hm

=

L

al
ol
Ol
E|
g

3. 24

CERREE

=

=

A 25g]

o

[e)

=

7}l A

=
o
Njo

o
‘mwo
o
)
=

rnd

N

—_
o

Bo

Ho

2] (quality control)®]|

%

2]
1l

) 37

£

of &

R EEE R TR
_86_

=]

A

Qo]
A

-
1A

R

= ¥4

2]

],

S
<

1

2813} 740l 4 W o]

sz
o)z}



|

A= Hl3 = A

i

rot

o] oltt.

o]
2R

— —_ o = T L o1 = N
¥ 36. AW FHA=7Ee] theksl A4 Al2~¥)(Minnesota Univ., 2003)
Keyword Title

NAICC Role of the Private Crop Consultant in Implementation of IPM
An ecological approach to biological control of gramineous stemborers in

Nairobi Africa: the introduction and establishment of Cotesia flavipes Cameron
(Hymenoptera: Braconidae)

Ic\]r?)t]iozzlnsuftlfiilsqce of  independent Role of the Private Crop Consultant in Implementation of IPM

]Ij::)tgr);fﬁ bednet impregnation Control of Malaria Vectors in Africa and Asia

Natural control California Integrated Pest Management Program

Natural enemies California Integrated Pest Management Program

Natural enemies IPM:Opportunities and Challenges for the Private Sector

Natural enemies Th§ 'Desen Locust in Africa and Western Asia: Complexities of War,
Politics, Perilous Terrain, and Development

Natural enemies Strawberry Insect Pest Management

Natural enemies Development of Strategies to Pre\{ent Colorado Potato Beetle Resistance to
NewLeaf Potatoes: An Industry First

Natural enemies Cultural Control

Natural enemies Potential for Biological Control of Crop Pests in the Caribbean

Natural enemies Biological Control: Approaches and Applications

Natural enemies Prey Specialization in Insect Predators

Natural enemies Fungicides Impact Aphid Control

Natural enemies Sugarcane IPM

Natural enemies Melon IPM : Southwestern USA

Natural enemies Sunflower Insect Pest Management

Natural enemies Soybean Insect IPM

Natural enemies Biological Control: Approaches and Applications

Natural enemies Systematics and Biological Characteristics

Natural enemies Pecan Arthropod Management

Natural enemies Onion Arthropod Pest Management

Natural pesticides Public health risks associated with pesticides and natural toxins in foods

Natural resources institute Weed Management in Small Holder Rice Production in the Tropics

Natural toxins Public health risks associated with pesticides and natural toxins in foods
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Naturalytes

Novel Organic and Natural Product Insect Management Tools

NatureMark

Development of Strategies to Prevent Colorado Potato Beetle Resistance to
NewLeaf Potatoes: An Industry First

NatureMark potatoes

Development of Strategies to Prevent Colorado Potato Beetle Resistance to
NewLeaf Potatoes: An Industry First

Neck rot Onion Arthropod Pest Management

Neem An Introduction to Insecticides

Neem oil An Introduction to Insecticides

Nematode Sugarcane IPM

Nematodes Potential for Biological Control of Crop Pests in the Caribbean

Nemocestes incomptus

Strawberry Insect Pest Management

Neo-pynamin

An Introduction to Insecticides

Neotropic

An ecological approach to biological control of gramineous stemborers in
Africa: the introduction and establishment of Cotesia flavipes Cameron
(Hymenoptera: Braconidae)

Nephotettix virescens

Management of Rice Insect Pests

Nerve gas relatives

An Introduction to Insecticides

New York

Prey Specialization in Insect Predators

NewLeaf potatoes

Development of Strategies to Prevent Colorado Potato Beetle Resistance to
NewLeaf Potatoes: An Industry First

Nezara viridula

Soybean Insect IPM

An ecological approach to biological control of gramineous stemborers in

Ngi-Song Africa: the introduction and establishment of Cotesia flavipes Cameron
(Hymenoptera: Braconidae)

Nicotine Insecticides: Chemistries and Characteristics

Nicotine An Introduction to Insecticides

Nilaparvata lugens

Management of Rice Insect Pests

Noble fir Integrated Pest Management in Christmas Tree Production
An ecological approach to biological control of gramineous stemborers in

Noctuidae Africa: the introduction and establishment of Cotesia flavipes Cameron
(Hymenoptera: Braconidae)

Noctuidae Sugarcane IPM

Noctuidae Alfalfa IPM

Noctuidae Management of Rice Insect Pests

Noctuidae Strawberry Insect Pest Management

Noctuidae Onion Arthropod Pest Management

Nominal thresholds

Economic Thresholds and Economic Injury Levels

No-molt

An Introduction to Insecticides

Non-selective

Weed Management in Small Holder Rice Production in the Tropics
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Non-targeted organisms Prey Specialization in Insect Predators

North Carolina Biological Control: Approaches and Applications

North Carolina State University Biology and Management of the Southwestern Corn Borer

Integrated Management of PLRV and PVY in Seed Potato with Emphasis

North Dakota on the Red River Valley of Minnesota and North Dakota

North Dakota Sunflower Insect Pest Management
North Dakota State University Sunflower Insect Pest Management
Northern corn rootworm Cultural Control

Northern crop Science Lab Sunflower Insect Pest Management
Nuclear polyhedrosis virus Melon IPM : Southwestern USA
Nutrient management Cultural Control

Nymphalidae Sunflower Insect Pest Management
Nymphula depunctalis Management of Rice Insect Pests

NYS agricultural experiment station Onion Arthropod Pest Management
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Two-spotted spider mite
Printable version (PDE. 69 KB/ 2 pagas)

Description
Baretyvisible to the unaided eve, mature two-spotted spider mites bear the characteristic black spols
that are their namesake. Adults are straw yellow, nymphs are merely smallerversions of adults and
range from pale vellow to pale yellow-green. Two-spotted spider mites reproduce extremely fast and can
overwhelm plants by sheer numbers. Leaves of plants infested with spider mites show a distinct
spotted effect called stippling. Spider mites cause stippling because they feed on plant cells one ata
time. Like their name suggests, spider mites can spin webbing; heavily infested plants are typically
covered with the ine webbing they use to disperse from old plants to fresh ones.

M ldentification
Au it spider mites ( urticae) are straw yellow colored and can be identified
by thair characteristic two black spots. Plants infested with spider mites show a distinct spotled

M effect on leaves called stippling. Heavily Infested plants show severe stippling and will likety be
7| covered with fine webling. If unsure whether leaves have webbing or not, gently mist leaves and if
il webhing is present itwill show like dew sticks 1o spider webs,

Life Cycle

Splder mites are known for their ability to reproduce quickly. Adult two-spotted spider mite farmales can lay hundreds of
eggs in a lifetime. Eggs hatch in 2-4 days; mmphs develop in 2-4 days. Adults can lve up to 21 days and respond well 1o
hot, dry ervironments

Damage

Sp(uer?nwbes feed on plants one call atatime. Small nurmbers of spider mites cause lear stippling,
Left spider mite i build up quickly in warm lermperatures and can destroy plants
when infestations are not detected early enough, Thin-leafed plants are more suscaplible to spider mites than plants with
hick or way leaves.

— Control Strategies
Crop Management. Inspect recently purchased plants by checking leaves for stippling, adult spider mites, eggs,
andlor webbing. Dispose of infested plant material immediately. Remove weeds near venis and around
greenhouse that could harbor spider rmites. Avoid over fertilizing plants with nitrogen.

Monitor for pests. Using a magnifing glase, chack leaves for stippling, adults, egge, and webbing at least twice

aweek
Physical and Chemical Controls. Spramn plants for spider mite control may provide some t: relief, but is not ded as spider
mites can quicky. | ficidal soaps andfor h oils ¢an be helpful when not phytotoxic. Pesticides can provide shortterm

control, but spider mites can develop resistance so they are notrecommended as a long-term solution. When possible, keep temperatures
below 75 degrees Farenheit If pesticides are used, waiting atleast two weeks before releasing biological control agents is advised.

al Control. Ongoing releases of biological control agents can help prevent spider mite outbreaks and reduce use of and resistance o
pesticides. As a general rule, making several small releases over lime rather than one single release is racommended Tor best results

] Predators. There are several species of predator mites and insects available for spider mite control Some species are
Bl better adapted forwarmer, drier environments, other species survive best in cooler temperatures with higher humidity.
Contact a supplier of bilogical control i for mare i ion about how to choose the right biological control
agents for your needs

s persimiis. Known for guick control of spider mites, P persimiis raproduces faster than spider mites and
actively seeks oul Spider mite Aymphs and adults. Prefers 60-85 degrees F 55-65% RH.

Measeiulus californicus. Although not as quick-acting as P persimilis, N. caliornicus can survive longer without prey. Recurnmended far aII
kinds of indoor and greenhouse situations. Prefers various femperature and humidity levels. gt

Stethorus punctillum. These tiny beeties are gaining popularity as reliable spider mite predators. They thrive in & broad
range of temperature and humidity levels.

Orius insidiosus. Also known as minute pirate bugs, O, insidiosusis a tenatious general predator well adapted for dry and ,
warm weather, the kind ofweather spider mites thrive in, Prefers 60-80 degrees F/40-70% RH,

<a¥ 11> ANAA 7es 43e s e dl(Minnesota Univ. 2005)

(http://www.mda.state.mn.us/biocon/plantscape/twospottedspidermite.htm)
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FAOS] IPM Famer Field School(FFS, FAO 2004)
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2.1. Codex 7}o]=&}el

b
>

FAOS$} WHO(World Health Organization)= 1999\ 754 A 74
2 f5o #3 Codex 7Fol=2FQlS 243 =l, Section 4: AAk} Az

e

lo

Z(Rules of Production and Preparation)2] 4.191% “1.1(a)&oll A A A%

FABAWPEE g AE Estelol Brba AR FF apols
“FH2@ REAAmex D] 2AE FESolor T PASUKE 40,

2 23),

¥ 40. Codex 7}o]=2}F2l Section 49 45

SECTION 4: RULES OF PRODUCTION AND
PREPARATION

Organi w0ds require that for the production of products

referred to

a)  atleast the production requirements of Annex | should
b) in the case '\'l\."L‘II':l(‘\LJI not efTective, ‘*IT\[IILL\:I\.LIII Annex
2 bstances approved by lual countries that

used as plant

ia established in Section 5.1, n
tion products, fertilizers, soil conditioners, insofar as the
1 general agriculture in the country

use is not prohibited

42 ssing methods require that for the preparation of products

referred ph 1 1{b)

a)  at least the processing requirements of Annex | should satislied:

Sl B A o S = ] g= = = O 5 o Z~r}o T
A REA 19 6Roln HAFol Arl B 2L FUL UE E

= SgHoR AREsle] WAsoF  $HUl(Pests, diseases and weeds should be

controlled by any one, or a combination, of the following measures)”2}3. "8 A|3}aL 1
FeozH 12714 Wi AASa gom, TaA PoR w4 /4%

5 X3}l % H(natural enemies including release of predators and parasites)’< 3

oA AL JTHE 41). WA} BAH Codex 7ho]=eiele] i

=

429} 2},

l:k:l
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¥ 41. Codex 7}o]=g}Ql H-Z4 19 A4

6: Pests. diseases and weeds should

combination, of the following measures
choice of appropriate species and varieties
appropriate rotation programs

" favoural

zones whicl

diversilied ecos between geograpl

ons. For ex

ieract erosio

forestry, rotating crops. etc.

lame weedir

1l enemies inc

1se of predators and parasites;

biodynamic preparations from stone meal. wvard manure or plants;

nd mowing

barriers. light and sound,

steam sterilization when proper rotation of soil renewal cannot take

¥ 42. Codex 7}ol=g}Qlo] #&AT L FFxQof

=

o2t
=
oo

SR ERE

Rules of Production and Preparation

Section 4.

Li@AA TR AFS] §71 58080 e A F55elof st
4.1 Organic production methods require that for the production of

products referred to in paragraph 1.1(a)

Lla) 7b&skA] @& A& 9 A5 AAE

unprocessed plants and plant products...

a9 $EAL 2AL FHaoF AT

4.1a
) at least the production requirements of Annex 1 should be satisfied

i

WalFolu zk e 2e Fu
Aok gk,
- AR RS TS BH (12704 F 7Ale] AN 98

Pests, diseases and weeds should be controlled by any one, or a

tlo

w5

rie

Bggo R Agatel W

Annex 1. A.6.

combination, of the following measures

- natural enemies including release of predators and parasites

_97_



Agol AFstax A7 ol Hau gloy, o A6 ko] T
7F fl& mel ?'5&5 o] B-&M2el AR AFEE AHEE F vk

Annex 1.A.7. Only in cases of imminent or serious threat to the crop and where the measures
identified in 6. (above) are, or would not be effective, recourse may be had to

products referred to in Annex 2.

2. 4E BES EAS AA
SUBSTANCES FOR PLANT PEST AND DISEASE CONTROL
A A 78 Substance
[.AE3 5=
Plant and Animal
ABE REAA, 2 A, FebAol A, AeloplohA, § A,
A% BHES, ARt B, o, AE, A, HE WA FE,
AAAEAA, 224} FE, Folah(d T =2 S92 8)

. e ehs e a8 v e

¢

Annex 2.

Micro organisms used for biological pest controls
o) A A A2l 2] of, vho] €] 22, Fol)(Q1% )9 Ei 91917 3e] 9l

Q)

V. 7)€} Other
- SREYLTTS Sterilized insect males (%] 2 L)
V. Y Traps

- Y= Pheromone preparations (

22. ABAFLSAY
e ABABARIY L BEALY, BAABTAY Hol=

sull [e)
Codex 7lol=e}Qla} fAFeh sfstaia|e] st ALE 9 7FEwuieko] Eghx o
Qlom 1 FRE E 433 7}
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