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The Management and Supervision of
Organic Agricultural Production
In Taiwan

Wen-Deh Chen
Agriculture and Food Agency, Council of Agriculture, Executive Yuan
Abstract

The principles behind organic agriculture consist of the
sustainable use and recycling of natural resources without utilization
of artificial chemical substances. They also emphasize a management
system for the conservation of land and water resources as well as
ecological balance, so that the goal of producing natural and safe
agricultural products can be achieved. The primary objectives of
organic agriculture are therefore to ensure that the ecological habitat
on which soil, plants, animals and human beings interdepend is
maintained in a healthy state, and that harmony between production
and livelihood can also be sustained. Many nations of the world have
indeed selected organic agriculture as one of their most important
target development plans.

Organic agriculture is an integral part of the country's agricultural policy
and aims to make agricultural production safe for human consumption. The
Agriculture and Food Agency has adopted the Council of Agriculture’s policies
of “health, efficiency and sustainable development” as its guiding principles in
the promotion of organic farming practices and development in Taiwan. Under
the authority of the Agricultural Production and Certification Act, the agency has
promulgated the Organic Agricultural Products and Organic Agricultural
Processed Products Certification Management Regulations as well as the
Imported Organic Agricultural Products and Organic Agricultural Processed
Products Management Regulations to strengthen the certification process of
organic agricultural products. According to these regulations, the certification of
organic products is mandatory. Any agricultural product claiming to be organic

must pass the certification process before it is allowed to be labeled as “organic.”.
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The agency has also been actively supervising farmers in adopting or expanding
organic production practices, improving production techniques, extending sales
channels, and utilizing organic production control. With these measures in
place, consumers will be able to enjoy safe and high-quality produce.

As of the end of May, 2008, the Council of Agriculture has accredited four
organic certification agencies, the MOA International Foundation of Nature
Ecology, the Taiwan Organic Production Association, the Tse-Hsin Organic
Agricultural Foundation and the Taiwan Formosa Organic Association, which
undertake organic production certification processes in Taiwan. The number of
farms certified for organic production was 925, which represents a total certified
area of 2,135 hectares, including paddy fields for growing rice, vegetables, fruit
trees, tea bushes and other crops. This constitutes 0.28% of the 2006 figure of
751,000 hectares of total arable land in Taiwan.
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Techniques of Plant Disease Management for
Organic Farming

Jenn-Wen Huang and Yu-Hsiang Peng

Department of Plant Pathology
National Chung Hsing University, Taichung, Taiwan

Abstract

Organic farming practices should be considered not only to preserve
stabilization of agroecosystem, but also to ensure production of food safety.
However, due to change of cultural practice, several crop diseases such as
cruciferous vegetable anthracnose, Acremonium brown spot of lettuce, Fusarium
wilt of lettuce, Rhizoctonia leaf spot of amaranth, Rhizoctonia blight and
southern blight of vegetable have become more severe in Taiwanese organic
fields. In organic farming system, the integrated disease management strategy
(IDMS) is devised to counteract plant diseases with respect to ecological and
environmental niche. This process of consolidation has focused attention on more
practical needs of moving the ideas and the techniques to conduct IDMS in the
organic fields and maintaining the pest population density below economic injury
level. There are essentially some principles basis for the IDMS involved: first,
understanding detailed information including pathogen life cycles and crop
physiological requirement; second, developing diversified controls coordinated
to achieve an additive or synergistic effect; third, considering yield losses and
developing economic thresholds; and four, qualifying ecological and
environmental assessment to minimize a detrimental effect on non-target
organisms. Accordingly, the IDMS must aim at reducing the initial inoculum and
the rate of infection and spread of the pathogen. However, apart from the
prosecution of exclusion, the optional techniques available for IDMS of organic
farming include crop rotations, adjustment of planting dates and places, tillage
systems, the use of pathogen-free seeds or seedlings, disease resistant root stock,

microbial agent and organic soil amendments
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oA d o AL ARG R G /A (AP EE) 37 &
FAAES L F 0P B FAMNER L F G F OEE
(Acetylglucosamine ) 2« § — ¢ figd % pE’= (N-Acetylglucosamine ) % &
5 pE'= (Glucosamine) = fa o 3P A Ao o 3R § o3 2488 R
E4 0 B 505 B4 i ph (peptide) e CO~NH Rl4Ed 5 - A5
B AR EP AR TEY 2 fuplt i RSP AL G R
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Integrated Technique of Organic and
Functional Materials for Sustainable
Agriculture Management

Chain-ing Shih

Department of Entomology

National Chung-Hsing University, Taichung, Taiwan
Abstract

Productivity and quality of agriculture produces were secured with
applications of hormones, chemical pesticides and fertilizers in conventional
agriculture production system during past decades. These practices did not meet
the regulation and/or requirements of organic and sustainable agriculture,
although they were profitable. Functional organic materials and physical
pesticide —organic fertilizers, regulator analogues and cation fungicide, were
developed to practice a physiological manipulation of plant growths and diseases
control.  Developing hormonal precursors and/or hormonal analogues, I
integrated accordingly the functional organic materials to plant growth patterns,
soil fertilization, temporal and seasonal weather, and harvested/utilized portion of
the produces. The use of the materials needs also a well trained, educated and
experienced farmer with delicate minds to apply the exact amount of materials on
time. Physiological management of crops for organic production is therefore
introduced. In additional to plant growth pattern, I applied compatibly the
environmental friendly materials, like humic fulvic acid, Bacillus subtilis,
bioactive chitin, photogent ( photosynthetic enhancing agent) , phycolorant

( Color contrasting agent ) , cation and predatory mites to produce pesticide-free
organic produces with designed quality of the harvests —the modern organic and
sustainable agriculture production. I demonstrated the feasible ways of producing
the materials which were acceptable in organic production system. I also showed
the ways of integrating the materials and how they were implemented in
compatible ways, to enhance the productivity of crops and to prduce a higher
quality of organic produces. Consequently, I show how can the procurement of

organic agriculture practices be achieved by adopting the techniques of using
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functional organic materials that will lead us to the goal of sustainable

agriculture.
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Development and Utilization of "'On-Site™
Diagnosis of Soil Fertility in Organic
Cultural Fields
Chong-Ho Wang

National Pingtung University of Science and Technology
Department of Plant Industry

Abstract

The negative impacts of the overuse of chemical and organic fertilizers have
raised concerns in agricultural fields, so application of soil testing for fertilization
recommendation is acting more and more important. In Taiwan, there are
applying voluminous organic material in agricultural fields, especially in organic
cultural farms. So it is important to development and utilization of "on-site"
diagnosis of soil fertility in organic cultural fields, in order to recommend rational
fertilizer application. Soil fertility is the ability of a soil to deliver to roots the
nutrients needed for the optimum growth of a specified crop. Traditional soil
testing not only used a lot of times, labors, and chemical reagents, but also
produced lots of toxicant. It can not diagnosis soil fertility in organic cultural
fields. Although "soil test kit" method can diagnosis some soil properties in the
fields, it could not be a useful tool, owe to its’ low sensitivity. Used
electromagnetic induction detector to detect soil EC is a nondestroy, rapid, and
low cost method, its’ value had significantly positive relationship with traditional
EC meter value, but its’ values are significantly affected by soil moisture content
and metal materials. Testing soil EC value before planting server as a good guide
for fertilization recommendation. Application of liquid organic fertilizer had a
positive response to increase yield. The responses of plants grown in different
season to soil EC are different. Salt meter value had significantly positive relation
with soil EC value, can server as a guide of diagnosis of soil fertility for
fertilization recommendation. In practices, use the "on-site" and quick soil
diagnosis to regulate and recommend rational fertilization in organic cultivated
vegetable fields, need to consider some parameters; soil pH, balance between
nutrients, organic matter content, with or without protection structure, application

of liquid organic fertilizer or not, cultivation season etc.
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Technology for Organic Vegetable
Production in Plastic House

Chiu-Shyoung Lo

Taoyuan District Agricultural Research and Extension station

Council of Agriculture, Taoyuan,Taiwan, R.O.C.
Abstract

According to the principles of organic product management, the basic
definition of organic agriculture in Taiwan can be defined as a system which
follows the sustainable concepts of recycling natural resources, do not use
synthetic chemical substances, emphasizes the soil and water conservation and
the management system of eco-balance in order to achieve the goal of safe and
healthy crop production. Therefore, the materials used must originate in the farm
or wastes from local livestock, and the balances of natural ecosystems and soil
nutrient supply must be considered. Salt and heavy metal accumulations, nutrient
imbalance, excess nitrate pollution and more serious problems of pest and
disease were often found to decrease the production of organic vegetables in
plastic house. The ways to resolve the foregoing problems are to create a suitable
environment for organic production, and inspect the soil fertility and heavy metal
accumulation periodically, then to conduct soil incubation bases on this

information.

60



7 B A H61-82 (2008)

S B B e

BFE KT HFm mgE 3 7 = X% & P. Juroszek
142 M. Palada

# %

N

\

HHhEE2 55 RAGRSL

CRAEY YRS £ 2LAME S
EARTEEAREN A2 PRVGTE ORI IANFELETEL 2
EARBLENREDF OIS o BN L e AL AACFET B
ézﬁ§€ﬁﬁbﬁﬁ*i*¢ﬁﬂwW#7ﬁi%%’%?%;§%$%
B FIEAE AP TR R BN £ T R E R
ALl TR \s—*\iﬁa FRAERIT ¢ P REER G B
BERSSREI RFATET LT BRI PR LS AR
(S 2 0N M?fﬂﬁﬂﬁﬁﬁ— B3RS

g@&ﬁﬁ%@T:QEXéiuéé;ﬁ:%&%’ﬁﬁéiéii
REAL AW B AR A F SRR R fa T
B2 SRPREDFTA Lo WA BE L 96 BT LRTAE
MERALEAREBF EX i oG-S 3R{ 85 Rz SBFLE7
ALERL AN PR EELES 097 £F C HIFER S 8E
BEEALE 0 ARUAWAR AT PRI, 2 E B2 SRS o v
FILD G oo R IR 2 sk Flgfaa B R Fw e R g apiu am £ R

PHEF 9T EHFFRFFHPET B F A 00180 27 F R ¥ v
g\iﬂw’.ﬁi%%ﬁfﬂ?ﬁ"%‘“}* THIT AL o AWS B BRE R

\\\

peiea @@ mﬁ@ﬁaﬁﬁﬁ’ FEREAERAF A RRR
b :g ° Fedtic 2 4+ @A Trichoderma spp. & # P & "% 13 &% (Rhizoctonia
solani) 2 e 5 3 @ fic 4+ G Streptomyces spp. B 7§ ATRE i kB R 3
i’ﬁ¥¥ﬁﬂxﬁiﬁﬁﬁ¢$°

daamw FTROERLETAFR  F oMEFETER2LAET AL
BRI A EN G PR ISFHERZ PR F M REE ;05
FITZ 96 &# % ~ FiF2 3% g LA 2 = '
45% ~ 85% ~ 44% =+ o K F 1
T2 RE

=4



TR S FI Yy S

Fer TR IRRET LT RETR2FERT P AR SR L
wﬂ9”6UF03?%(&§6%M@EW%%%ﬁﬁﬁim§§$»@%
A RS TENREAOUET ¥ BAILZ 2k T i FIRR L B AT e
BEZF&G TR SPFLHA D545 2 A0 5 Rib 5 BF D
ERGEFMEE - FHLEERF I TR BRI T RF 2
P ECRER R ad d @ o ARBRFEHENLELETEIRERFD
PR AN ki B

w3

LfeiEEr B oL BF R0 F (13%) ~ AMERHR P (57%) -
B (158mg/100g) ~ 4% (78mg/100g) ~ &2 % B2 (0.17mg/100g) % £ %
it ~ 4 2 E 2 £/ 5 g & (Shanmugasundaram, 2004 ) - £ &
B SHEPIEEE T AP S 2P
o 5P EML Y OEREEORLE VR MCRRRE L B R %*“ﬁxi &
BEDREEERL - cPmL B RP RS H D BT 5L
A keb B4 g% R ead & (Chen, 1996) - B B ;% ﬁ_, #
E@fﬁéw/’ﬁﬁuz%ﬂﬁa(ﬁJ& B R, 2002) - T - fE
TR R pe TSR R AR I HE RRERE O R
BREGFRRERT M BEFS (ZRE @+ 2,2005) o %324 595
E 1P 1L P &L ARREBET 5LE 20-35%  HEFRE RER IR LT
P iE o

PR BT - 485 B84 24 fdpiend § (Masuda,1989) - gt g
FRE R b rRiDE 4 * 2 (Aromatic flavor vegetable soybean) - # % — & %

e
2
Ly

4«1«

EERD FA L E&HE LY T F - L 2 PTiL G ¢ 2-Acetyl-1-Pyrroline
(AP) it &% > @ APER §LF AT g 7 A st > & ZHPF AP o
EREDEF T 5D FeF kA 744 vk 03 & (Fushimi and Masuda, 2001 ) -
TEK RALANEF A RSB ET AR RS B0 P B PR ha & B8 2
AIEE SaE- 5 - Ry BRINE AR R o
EHL TR Y T LAY SR ERERE o7 K
LHT 80 £ 5 "F’ﬁ WL R B BRI TR A 153% F 8
BESBE o VHEIF R RARBA 4747 2 58% 0 ©
TR EE fré_ﬁiﬁ HiT%4 rg2lF7id J*‘@F—?m; B oo st
87 X B RFEFL 23 BB B L L AR 2ZES > LR

62



7 B A H61-82 (2008)

BEAF N FRWRETABEDRERALY  TEFT L2 BERZ
o 12 EEsk 0 Ol AT ML B TR A 12% 0 F 4 ARFET

ﬂ;w*n”s“f% AR oRIT AR RITL e PRABRFGEREMALAT
ﬁkf%,ﬁij.-ﬂff’u:ga%?]ffﬁifﬁffa ARATAARRE T BREERAR
PRERBERZEM SH2ARRIEIANGPBRZREL  ITRRRZ
RaF EEHERERERE ﬁ f%*ﬂu WRZ B 7R
VEEFAL e FE&]P\x A2 FIRT L ERT R ET BB
W SRR P R L ﬁbw B e £ R
AT IRLET R B PR e ERS “i‘“\iﬁ? 0.1% > = 3

3‘ \’1\

ﬁﬁﬁﬁwtﬁﬁiﬁkiﬁ“*%ﬂr%w%awi::"T -%ﬁ°%ﬂé
CHAFTH A2 RER PN PREAGE ARIRL D RFRED
T B AR R
T2 WAL E RPN UL Y e
BT o pmEdAAZ PO FFr - Lwplis mEF 2w
£H R Z R B2 o AT 2 LY RHTAEF B
RiZ Ry 4o ii 7 3w B HRFFPL 224
%"
%

E}

Pd

NI

'8

FTHLEF R AT FEAH AT L B0
;‘fﬂiﬁﬁ‘i%%ﬁ > ,ep].% MW AERES-RERL
ZAGKEE (P22~ SR, 1999) o sz T A PAT P RS
HooAlr A RS ARG AR AR o B h BB ST B
LS pRREIR e FTARATHE ¥R EZZ2 PR APIEL
208 REAFCFBET RS AR AP IS R B BE T

e ;;wﬂ Bk (M2 23853, 2001) « £ 82 A2
E CPER TR LB R BT g E - )
g pxiBak 3 f‘ﬁ. BT B EAIH S AR > iE o dpa e in 2 vk o

T HLET %i\i“f )ﬁ G j;!:ﬁ:r 9% Yeh.etal, (1991)F= 3 454 >
cELERREFY Lol & S Eﬂ}?ﬁ ( Peronospora manshurica) ~ 4%
i ( Phakopsora pachyrhizi) % = ’h_—’,‘-,:‘f} 7 (Rhizoctonia solani) 514z % 3
Zhp o RBIFFFLREE D RREFR G ERT P REFR
(Colletotrichum truncatum) * 3 %% (Xanthomonas campestris pv. glycines)
THAFANERPIRDFS o P oy AET N fd o Flt o By
BREAWR REAMRAR KL R AL o

iz s g FFup R g A g 0% - ERERS 222 F TS 1)
Fric A2 $ o KRR - Laﬁm%%-#wif TOT TR B CR o B ENAR LT

4
N

;ﬁ
o™
kg

e

63



T IER A BT & T

PR AT HE I RE B IRislde 2R mimf}% W S R
T ( Systemic acquired resistance, SAR) (M % % 1996) o T pw VL
(1992) » &4 g £i%-7 2 100 & @ga@ﬁ S E YRR
AL T R AETEY oA E TS S ﬁ@ﬁ?#%;iﬁm°54’
B Z =B gy fI* p ks (solarization) » " &% FH/*EP PE
SR SRS R WEPI Ty RS SN ) RN SR ]
2 t%:[]is % » 4 Rhizoctonia solani, Verticillium wilt, Fusarium wilt % %’3 /?;"}?3‘55’\
& (Katan, etal.,, 1976; & % &~ 34~ & T 1991 ; #%% 4 %,2005) - SR %
@ﬂ@’%Jﬁﬁ%ﬂ’%?ﬁ*%ﬁ,&ﬁﬁﬁiaz%,&ﬂ»?wm
n R o ix;;r ;Lz_«f | # b2 s kiR £ ,»ﬁﬁﬁ;;\;i,gﬁq;;}%g ?;51_;};;4{5

perho e BB RE A RERTELL  RAL TR DAY B

AEFWERDILPPHEELE TR - P PR EBAP 2 L
E%%w?iﬂ%%pmﬁgm’—;ﬁg:ﬁ%iﬁﬁ%%%?@@%m
& * &% (Bruulsema, 2003) ; )r‘»ﬁ BondEg gt S5 R F

.

-
P AL T AR E %# RS 1IES: 4207 L B L
ik 175 = (Lietal., 2004 )

E A ko EREL e B AN TS R 2 BB $ 55
2 ARGEFE RS o blde T ERBRE A
FRERER ALY ETRCE R

B ERFARFAR A PRBEARTRE BRI L ER AR T AL LS

EEEFIAFIT A A RER T ARER N A B ¥ WA B

LB RHBER A w%%ﬁﬁ’ﬁ@%ﬁ“‘%ﬁ“iﬁév’vﬁ
/\

‘ﬁi 1 gik?#&ig%yw&,,,ﬁiim},ﬁ&
S el 1Y SRR A 1] 5 2 i B
A2 E o AP TRESSEE L L B A2 LT M At j\ﬁ
RO LREC LB AP NG RER R T B R o

Bz o4

LB SRR ENL - A BB EN AT TR A A2 I (AoF)
— ) EIEREe L EY v TR R G AR PTG
EHRREE F A e ot 0507 ER N LY cREE R BE%Y it
T TF 2 385 .

E+4
Bk EEERE
At

64



7 B A H61-82 (2008)

ii\r%ﬁ wpsm| 2282 }%%% "

5 =i

| |

oF A B [SRAIGH | (SEATLLE
QS;EE‘F O;;f}?wi%# Wi BEM oF L EHL] PP E K
= o ‘u‘v\iii_‘gs frl
i [HERET] lasnias .
j“é * e #i BEFLLAE ORIFEATS W ioF B
R

Bl- ~ L2 B8Pz Faf il aiEtmy S 0o

7 ' r .;h:;zg £ g ré |

%

WAL 2 iR R PR B 097 ] 4
i"“i%i@"‘ o
ST Eea EIE L B R TR o LA e G R
B 2 R W L EARA TR
ZoRTER LSRRIV FLORTF AT EIRB - BRAR HH
a‘g’%;};«ja AR f}iai ° Kf “ B w F'&;};«jiff?«l s T RSE e FREEL L
WSk 0 TG e P /A A A (Trichoderma Rarzianum ) ~ 4= ¥ 1% 7 ( Bacillius
subtilis ) ~ BS (Bacillus subtilis) $fw # s % ~ & FR - HRp 2 RERZ B
EER S

By FoodEibcd o I 1B i%;‘%i-h
SRR W Lt By A A kAP g ok
e Brdlier - BHRE L3 2E£R
REPWFER B B L AT SRR, o L B 2
FATER M LR R EARE 100 & 0 50 3R T ke
DRSO B EREAEN B LR BT o ifi';‘i"v:“;ﬁ 827

\,

S L S
# }%:Em;?&; ;Fé%EG

B
fh
s
Pl
=N .\‘S‘J{ TFEF
ﬁ
T8
B
b
A
N
L g5

A 4

65



PR BB 4

(A1 10 2 ) Bapig * > up s e ot il Bl gk
HE100 B FENFETIEL 6 BN AT KR F T 2R
P R 4o S S WG6-14 2 FE A AT P (31 30
)RR A e o upic T~ E 2 B rap T R e B RARE 500 B
100 2 1000 G > F#FE»ZRTHEL O F B3 EEFRSL 2K
F 7A@ - o R 4=t o
e AT EE IR SREREZFEPIHE B e v PRI
BB T o I BB R J R S AR A R GRS S T B ] % EIE
ﬁﬁ%ﬁ\méi%ﬁ%§’$a¢m&a%’@%wﬁﬁ%%@%ﬂ%
RS AR R AP ISR D B FRERB LT IEF IR R R
DRA S SFHR S AMBEAP IR AN D R TR B LR
THOFL > WP ETAPICZF ERFY o Ve BFREGEFREE O RT BF
EERRHEZ AR PEOREFLLF AT NLE > PR BT FX
KIL?%%F\? RS HPR
AP AS W2 BARILE R FEORARAS 2T AT

TABET LRSS MREPPFTP 2P e2 oAt BREEF ISR
T g %£%4ﬁﬁ$ﬁﬁﬁfﬁ;é%ﬁﬂ@35%@%ﬁ§$%§%
METARRE MV RTHGEIFGZLE
EgI ?ﬁ’”ﬁSﬁﬁW‘%& ﬂﬁmw97ﬁiﬁéﬁﬁwéﬁi’
RRGEAFE L CFH ML ~ ERFRE 2 2% 5 (F1e2%) 27
T#ﬁ%&lﬁ@ﬂ°ﬂ“#ﬁ 40 x 60cm ~ -] R AL AW R H 2
ENFeRHERBRE CEREF F - F IS O T ORASE RS
Erx BT ATEZI AL o 9 ﬁﬁ@@i@*?%@.fé\%?”ﬁﬁ’?@’# 1-2
oo vE 96 £ ITAZ I A f NE F R T o fH A 1520 A pou At 1
REEEREL CFFREILGF S FRILHP s L 0xk 0 2
<

m

1 :

s BRI 39596 £ F A B PR EL  ER4 4
B AR - KBRS ﬁ/%@ﬁ"% EOBRFURARTA  VREE

ARM IR BLAREEELEY BEMR IS BT VR BAP
RN wmu@.‘»um ﬁHw-g;c EREFL LR S B RFAN S
e > fUr E£RrFF Ll FI D IREINEI A 16 T Bz
O R B Bagilh 2 €0 Tt ks 45k (NIRSYSTEM Model
6500 Spectrophotometer, Foss-NIRSystem, Inc.) ]2+ & % # 45 § & 400-2500
nme ¥4 RFMZEE LS AYT > B st kA TR (HPLC) fe é

66



7 B A H61-82 (2008)

RP-18 3 #1415 55 2 B By » ¥ Rk 52 R 2 -

BE R AR

- IR EREERELER
ﬂ”iiﬁ%ﬂiﬂﬁﬁéf@’ﬁﬁ@%ﬁff\ﬁ&”4%%k’

CRERRR/REEDFE oBFRIEL SR FRIBRL L BN

BAEZN GERERSREMB URCATHELZ LB IR R -

~
¥
e N~ ™ \‘g
¥
fe =

ARlie gl R R o TE 4 HE LSRRI EA
d o e AERM o EEITEE AN ApNDE F oo S FRE
54 ’ﬁ%—ﬁiﬁ’“@iﬁﬁ%»’nofzﬁ;ﬁg%<:* i
- H L 2 A7l G eh2-Acetyl-1-Pyrroline (AP) it & % > @ APk &
£ TARH AL EYPFAPHERE I AR 0 T S
SRS ARSI R X AL EHAEF SRR E T E K
3 BB AREE PR RSP RBEEIAEE D5 E
Booo- R Y EEME AR AHMLhH P A FET 4L
44 e
(Z) A LE -5 (B F):!

WO4ERL oS E AT PRELGIFER X AIETL X o HY R o
Bd o xR RHEIBARES AT ERE 39 N REFRT
TenTob e A EF 200 10,700 27 > 500 25 % 151 B 0 & F F
500%’ﬁk1’vﬁﬂii’:ﬂb+§¢‘fﬁﬂﬁ NF 8,652 2T 5500 2 R % #c 173 B 0 4
< 527% 0 91 EP P LS LB E R B E RIS LS B RIS
’Srs’z;éf;‘ LR ST (ERAR R R ) BT B
Wooa ARET (FRIBER S FREAR B AR) RELT G g0
A AT S8 HES B0 WA ARKIERT BB AR R A
: - 5L R ES

Eir
o4
T
4y
Iﬂi
=

ﬂ.‘-m_h}

5 TAHFBLNEEFFLREY 0N 02 £ RrH L B EIF
TR ER Lo SR I TP Bk (F62-72 % 5 FFT5-85 % 0
ﬁ’pwg’%/37# RSPl o ARG o R EEKR L (Tt
@%w)ifu 2F 5,570-11,150 2 7 > 500 2 % % #ic 133-180 B » %] ¢

47.0-68.7% » # (T T3 L e A B 20T 3319-8280 27 0 500 2 R H#k

67



4 B R g B

196215 B » #]§ % 55.6-574% -89 E 4 L 2 F 5 B %% » S if-
Bk E A vk o B R LERMARBRF ﬁ g%wmf’%%mg
]ﬂ:}%% v ﬁ:'ﬂ:)}% ) &}?}?54?&)%4 Mg zriE | 8%
15 FEA 13.7% 0 5 1% 13.5% » o B 2235 1 55 3% o ﬂﬂ

SEM AR 0 L RENERZEE SR E o fnd W H RS B g D
f%ﬁﬂ@ﬁé’ﬂ42ﬁ38aﬁ’*urﬁéﬁrﬁ

(e ) B 225 %{<x3>:

WOl Ep Lo EMA T HNS R A TP T3R5 HER T
B4 N KA g %1 I RBAE S PRBRRRBETR FFT LR
A E 5 8,125-8429 2 7 5 500 2 v & f x B 133-145 B 0 #]@ %
56.0-58.8% ° A iT 2 EH % AR 5 54616360 27 > 500 25 & E K
137~153 % » ]9 & 5 63.1-66.0% © 89 # ;4 k£ B e il T % 0 B i~

BAedtBET: s E oo dRER 2T 5P T AAR ekt )
éﬂ. e
(7) B4 B ($H):

WOS ER L RERHFTOTLETAE S 8,938-9,835 &7 » 500
XA B, h 150-156 % 5 ﬁMF>€¢%%é§%89W9$w\%’5%
4\;;;(,%;&%&142 156 % o b k2 8 225 kT RrRA 4L &8 A2 %)

-
\“:\.
)
&
>
(e
|y
!
&
Sy
/1._.
-

ACER S S FRIER S FREARORERER T SLE AL E o
H 32 fi,ﬁ*ﬂ'ﬁf‘ﬁiﬁg wﬁﬁﬂ A 2T B B LGE Mo B, SLAF
WF T HF 20-35%  HBEHE B FIORILTRE > P W SR
L g 4 e

AFF L3 95-97 & FE L 5 48 B I—xpr,%*-xfum» EIRER M
%22*%‘:3&5;%:%*‘%4’{%14% AT BER 22 AR
Aol E I A (T L BRHRIY r%@f.urfjéig&a@i
SRR LHB O RERAE N e E - Sihkg 0 HA G g gL
FRALE AW S ERA R I EFRBENFR A L T FE -5
ZARPREAFTALEAFSHDERE 95 E LT AR HM&“ ,
BXxipoe TG-S gd 8 25 @FLR272 5,060 #FF&%%
AETUAWEBENTERTAZUBEL H g I EF R ﬂ’*‘:%
TR RA AT AL AR BERTERBLE (- )% &
AITF)RR 22 5 > wBT 107 12 p#HA SwBHFH2L ;zgs,i

1
BRL G- HBEEF AL AWM BB ERAAERIS EFMNITLEE S o
- NS ELFIEMITI R EFIHL 28R AR NLBN

68



7 B A H61-82 (2008)

RE AL ERTAE
Ay

R ( 2w/ 2F) (2ep/2E)
95#&# 95& 96& 96 & 95 & 95& 96&F 96 &
% 3 F AT iq'c it Fi® iqe it FOT % it FOT
42244 125ab 97a 108a 73D 83a 59a 63a 45b
LSamirgi-o% 140a 104a 112a 87a 83a 52ab 45b 42D
B 11.8b 7.1b 85b 7.6b 7.6a 45b 46b 48D

-
M
|

!

B 4 5L 13.6 a 92a 103a 9.1a 7.6 a 52ab 52b 5.6a

M- WEREZARFF ALY 2 R AR S EHF L E (Tukey’s Test, P<0.05)

97 # % ~fiF4e r» S I B F AL E2 TR K- T2 2% 8T !
FRRETAENFTALEAREG LB ca T -G g24 5 Y
235 oe L ER= %irﬂ@lxk’%ﬂrﬁﬁ«%ﬁiﬂk@f’ﬂﬂ&##’%&’ g

ﬁ :E'_ 2, A

N - ek B2 2% AR LR
L% AT ERT AT
g ( 2w/ 2F) ( 2w/ 2F)
97 & % i 97 & F 1¥ 97 & % it 97 & FLiF

FHL 244V 123a 6.2 ¢ 8.0 a 2.1b
om s 5-V2 10.3 ab 9.0a 53a 38a
5@ E 1 BT 10.3 b 56d 6.4a 1.8b

® w4 5-V9 11.3 ab 6.9b 6.8 a 2.7 ab

ik - WEREZARFF ALY 2 AR S L F L E (Tukey’s Test, P<0.05)

- . 7; ﬁﬁ;ﬁgi\li—giwiﬁ%ﬂ
RpLgr? SHABLPEwE T EB A2 P o gy - &

TEREE LR LR LR R A <R1 B 2R A
B (R4 ) 2365 o FI5F 57 ¢ K 0 2 A fRer R a0 SRt B s i
S s RN 0% Fl o L 22§ #&Ef‘-% s
ERRRER o FE 05 EFIFL 06 £ AT L B 00T RHL T R
WL B2t g TP e T

(- ) BAF {9BF 2

ﬂ\

69



PR BB 4

SRR T E A P e -1 S AL B
BE L AR R 200 (40 A F I ERR P LA FIRP
@y—&abyﬁﬁiﬂU#HMWEﬁﬁfﬁﬁ R
(=) %5 g Im e
Buwasr Ap gt E N0F 6090 2T F B2 F B (9 575
B ) 33 HOE (S (Tek o IR G AR g N F \@15&)“%§% T
(6 1.5-2.5 oveg/20E ) 393 1526028 > £ 1% ¢ gl ﬁﬁv*ﬂi.
AEARL o F WL FET § A S BT ARG R A
TRERTHET O ORFFIPETEIF F 120 ST RAfpRENLEIEL K4
W B E L 2R F AR 4w B (TR el
BRAFPR 250 RF P2 28 0 AT A E R
FiTiE o

/\ Fj?/'\

AR ET T BER BT EE AN OSEREL 06 E L TS
T R AR T L Wk T F R o 1 REE Y
EELEEGF R N E L LR RE PN L B B4 F kY
F ool R L g A o
05 &4 (EL 84 THEFA hi BT SRS RBR 96 & % (F
%7ﬁﬁﬁiﬁﬁﬁﬂ’ﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁ%oﬁﬁ@ﬁ%i?#
ey hagd > AREFFEAFTAL BT BB 2HE D

- BAR T o L A REAF o B F Frf e A FHE Trichoderma spp.
24 P QAR oo MAVF R A o et - T B m T B
FTARE "L EZ ART AR FORE (L2 ) K1 - F2LRBER
FERERER (FRapmS i) 28630 45 OBRB2E B RIEDE T
Proat o3t 96 E AL iTe WL fEd SR PSS L B4 B2 B
VLR B B e AR FIA T Bmd 7 BRE o REIUE gL
L EZ RARUERZAE LT AFALAR -

70



7 B A H61-82 (2008)

22096 Y ikt & AT A F Db F 2 0kk

% RER BER BB RER
BRHA P (FRE) (%) ' (%) (%) (%)
Trichoderma spp. (3 %4%) 33¢" 99a 249a  445a
Trichoderma harzianum (2 ¥4 ) 8.0b 82a 28.1a 453 a
Bacillus subtilis ( = % %) 12.6a 89a 240a  429a
Streptomyces spp. ( #% * ) 152a 94a 272 a 46.0 a
¥ PR e 143 a 89a 247 a 48.1a

'Percentage of plants infected.
*Percentage of foliage area infected.
*Percentage of pod no. infected.

*Means within a column followed by the same letter are not significantly different by
Duncan’s test at P<0.05.

07 & 5 T3k » #3 FodEfulct 2 fn (GFasha) 64
WAL B A A R kel T 2 o F F RS
EATHRALUBERINEREZ REFRHE L % F 07 P KF R
(Rhizoctonia solani) 2 fes 3 5 @ g%« BT § »c SRR pohd 2 (%
) BT e A e Bt PR B REDRT SE LG P EOIL
ek > TRHEERBERE AP A F o

hu PP RPN PP S E L BT 2 0k

1R BT ke R
Fed (%) (%) (%) °
Trichoderma spp. 13 B *
choderma spp. 1 ] 8.69 b’ 17.76ab  65.6 ab
(FF5e16)
Trichoderma spp. 3 B * +
Streptomyces spp. ¥ & *f /E 8.30b 11.58 b 73.8 a
(FrflieFm= )
reptom :
Sireptomyces spp 19.29 a 10.56b  73.9a
(F%+)
Chinaberry extract
(‘}%‘é{fﬁi'}e’: ) 21.70 a 2291 a 64.5 ab
¥R e 23.14 a 18.49 ab 62.4Db

'Percentage of plant no. infected.

*Percentage of pod no. infected.

*Weight percentage within a sample size of 1 kg for each replication

*Means within a column followed by the same letter are not significantly different according to the
Duncan’s test at P<0.05.
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"on 100 g dry weight basis.
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Integrated Production Technologies for
Organic Vegetable Soybean

Ma C. H., F. C. Su, M.Y. Lin, C. H. Chen, T.C. Wang, H. H. Tsai,
P. Juroszek, R.Y. Yang, L.H. Chen and M.C. Palada

AVRDC-The World Vegetable Center

Abstract

The objective of this research is to develop integrated production technologies for
organic vegetable soybean ( OVSB ) to serve as production guidelines for organic
farmers in Taiwan. This research adopted a systematic approach; component techniques
included variety evaluation, balanced fertilization, disease, pest and weed managements
and quality evaluation implemented during 2006-2008.

Among five varieties evaluated, Tainan AV No. 2 ( V2 ) produced the highest total
pod yields, followed by Kaohsiung No.9 (V9 ) or aromatic flavor variety (V1). However,
there were no significant differences among yields of these three varieties but all
significantly higher than check variety Kaohsiung No.6. Highest graded pod yields were
produced by V1 variety, followed by V2 or V9, but the differences were small compared
to total pod yield. In 2008, graded pod yields of local new fragrant variety-Tainan
selection No. 1 (T1) were lower than yields of V1, but there were not significantly
different between two varieties. Growth duration was the longest for V2 and shortest for
V1. Both V1 and V9 have great potentials in OVSB production.

Balanced fertilization had established for OVSB production. Pod anthracnose was
the key disease, which affected mostly the graded pod yield. Application of bioagent Te
Ka De (Tricoderma spp. ) in the seeding ditches reduced the severity of Rhizoctonia
root rot significantly, while spraying BIO-DEFENDER  ( Streptomyces spp. ) inhibited
soybean anthracnose effectively. The healthy pods in treatments applied with bioagent

( Streptomyces spp.) was significantly higher than in other treatments. The limabean
pod borer was the major pod borer in all trials monitored. The IPM was validated
against an untreated Check in the field during 2007-2008. The graded pod yields were
higher and pod damages by lima-bean pod border were significantly lower in organic
IPM plots than in the check plots. Hence, the developed IPM package has reduced the
insect damages significantly and has increased the graded pod yield. Application of
vinegar (6% acetic acid ) plus one hand weeding on weeds emerged after spray of
vinegar in the vinegar-treated plot was necessary to obtain a higher level of weed
control and pod yields than the check plot. There were significant effects of seasons,

farming systems and varieties on the qualities of organic vegetable soybean.
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Table 1. Effect of rotation green manure and harvest date on the

agronomic characters of sweet potato (2006 fall crops )
RGMHD* FLW TRWP TRN TRWR  TRD

(g/plant) (g/plant) (no)  (g/root) (cm)

Soybean 409° 7445 5.7 130.87 4.56
Sesbania 385° 721 5.57 122.56 4.54

Hyacinth Bean  484° 768.8 5.87 130.44 4.58

Sunhemp 432% 7561  6.19 123.01 4.54
LSDO0.05 65 ns ns ns ns
120 DAP' 425 556.6° 5.53°  96.74°  4.06°
150 DAP 430 7442°  6.17*  120.16°  4.47°
180 DAP 426 942°%  5.79%® 16325* 5.11°
LSDO0.05 ns 1026  0.48 12.52 1.05
Rotation TRL WD  RCS RRR TRL

Green manure (cm) (%) (%) (%) (cm)
and harvest date

Soybean 12.54 30.89 6.3 13.92 4.437
Sesbania 11.84 29.96 7.24 14.12 3.941
Hyacinth Bean  12.57 30.31 17.84 16.69 2.328
Sunhemp 12.41 2991  6.87 14.93 4263
LSDO0.05 ns ns ns ns ns
120 DAP' 11.58¢  29.64° 1.56° 3.77°¢ 0°
150 DAP 122°  29.64° 12.06° 11.25° 3.82°
180 DAP 13.24*  31.46° 15.07* 29.72° 7.4°
LSDO0.05 0.56 0.74 784 798 4.25

“RGMHD:Rotation green manure and harvest date.
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Table 2. Effect of fertilizer composts and application rate on the agronomic
characters of sweet potato TNG 57 (2006 fall crops )

Composts FLW TRWP TRN TRWR TRD
and application rate ( g/plant) (g/plant) (no) (g/root) (cm)
Pig dungcompost 553 984.6 54 187.48 5.12
Chinken dung

504 942 5.7 172.78 4.96
compose
LSDO0.05 ns ns ns ns ns
Application Rate (kg/ha)
4000 527 892.1 5.8 15294 479"
2000 538 1000.7 5.6 179.88 5.01%°
1000 488 895.3 59 155.17 4.7°
Control 562 1065 4.9 232.49 5.65°
LSDO0.05 ns ns ns ns 0.6896
Composts and TRL WD RCS RRR
application rate (cm) (%) (%) (%)
Pig dungcompost ~ 13.32 6.37 26.41 6.07
Chinken dung
Compose 12.86 7.87 23.07 4.32
LSDO0.05 ns ns ns ns
Application Rate (kg/ha)
4000 11.94°¢ 6.87 18.63 4.0
2000 13° 8.97 28.97 3.73
1000 13.23% 341 14.68 4.01
Control 14.2° 9.23 36.68 9.04
LSDO0.05 1.0076 ns ns ns
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Table 3.Effect of cultivarand application method on the agronomic characters of

sweet potato (2006 fall crops )

Cultivarand FLW  TRWP TRN TRWR  TRD
application method (g/plant) (g/plant) (no) (g/root) (cm)
TNG57 521 1051.8% 4.8 222.8 5.52
TNG72 539 811.5° 4.5 178.28 4.97
LSDO0.05 ns 154.2 ns ns ns
All as a basal dose 527 955 5 194.12 5.32
2/3basal+1/3 top 490 913.7 4.6 198.51 5.07
dressing
Check (compost ) 573 926.4 43 208.99 5.34
LSDO0.05 ns ns ns ns ns
Cultivarand

o TRL WD RCS RRR
application (cm) (%) (%) (%)
method
TNG57 13.79 9.99 37.6 12.49
TNG72 14.81 6.6 22.15 5.09
LSDO0.05 ns ns ns ns
All as a basal dose 13.98 13.12 33.68 12.74
2/3basal+1/3 top 2.76 26.42 5.76

14.33

Dressing
Check(compost)) 14.78 9.02 29.52 7.86
LSDO0.05

ns ns ns ns
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Table 4. Effect of cultivar sweet potato on the agronomic characters (2006 fall

crops )

Cultivar FLW TRWP TRN TRWR TRD TRL WD RCS RRR
(g/plant) (g/plant) (no) (g/root) (ecm) (ecm) (%) (%) (%)

b

TNGS7 460" gss8 45 190.58 5.51° 1257 7.52° 3679 10.44
b

TNG66 452 12285 55 22352 498" 1653 22.82 2691 6.01

TNG72 946" 9408 48 196.64 528 13.87 0° 3456 6.83

LSD0.05 217 0.34

ns ns ns ns 9.18 ns ns

FLW: fresh leaves weight, TRWP: tuberous root weight of plant, TRN: Tuberous root
number, TRWR: tuberous root weight of root, TRD: tuberous root diameter, TRL:
tuberous root length, WD: Weevil damage, RCS: Ratio of the commercial specification,
RRR: Roasts root the ratio.

2T 2Rt B4 BT FREEM K2 P (96# F 17)
Table 5. Effect of organic fertilizer and application rate on the agronomic characters of
sweet potato TNG 57 (2007 spring crops )

Composts and FLW TRWP TRN TRWR TRD TRL WD RCS RRR
application rate (g/plant) (g/plant) (no) (g/root) (cm) (cm) (%) (%) (%)

Pig dung 423.0 77.7 3.6 25.6 23 85 91 24 06
Compost

Chinken dung  417.0 91.8 43 24.1 2 92 69 41 14
compose

LSD0.05 ns ns ns ns ns ns ns ns ns
Application rate (kg/ha )

4000 4583  132.8* 34" 40.5° 27% 94 281* 75 33°
2000 421.3 51° 3.6° 14° 1.6 87 2% 24° 0.6°
1000 386.8 50.1°  2.4° 28.1%* 22® 87 2° 13° ¢°
Control 413.7 105.1 6.5* 168° 2 87 0° 1.8° of
LSDO0.05 ns 35.9 1.1 145 05 ns 10 42 25

FLW: fresh leaves weight, TRWP: tuberous root weight of plant, TRN: Tuberous root
number, TRWR: tuberous root weight of root, TRD: tuberous root diameter
TRL: tuberous root length, WD: Weevil damage, RCS: Ratio of the commercial

specification, RRR: Roasts root the ratio
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Table 6. Effect of cultivar and application method on the agronomic characters of sweet

potato (2007 spring crops )

Cultivarand FLW TRWP TRN TRWR TRD
application method (g/plant) (g/plant) (no) (g/root) (cm)
TNG57 381.8° 1345 56 26.7" 22
TNG72 858.1° 278.5 4.0 69.7° 32
LSD0.05 295 138.1 ns 27.7 ns
All as a basal
603.7 2253 4.1 59.9 3.0
dose
2/3basal+1/3
702.9 187.2 5.2 38.8 2.4
top dressing
Check (compost) 553 5 207.1 5.3 458 27
LSDO0.05 ns ns ns ns ns
Cu1tivarand TRL WD RCS RRR
application method (cm) (%) (%) (%)
TNG57 9.5° 2.6 2.8 1.1
ING72 132° 195 6.8 2.2
LSD0.05 35 ns ns ns
Allasa
11.4 18.7 8.0 2.7
basal dose
2/3basal+1/3
11.7 4.0 1.6 0.9
Top dressing
Check(compost) 1 g 10.5 4.8 1.4
LSD0.05 ns ns ns ns
= FWERIRPRY FEZFAY
(’)“#T—"ri‘” Tﬁ‘l’_*ﬁﬁ?g’ﬁ WA a Ry gl s B EE R B
1P R+ 3 Fley %2 B
(1) ¥ #RJZgH#Li4 F 5 B *—; ﬁ%ﬁ@&:a icE 2 ﬁ‘fgfﬁ

ﬁmrﬂ»gw-ﬂm; i?? A R ST RRTRRES
FAES 20 % HRE plantsm ZEBP £ 1=x5 348 plants
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Fig 1. Effect of cultivation on weed density in sweet potato Tainung 57 growth
stage in fall crop. (Mean = S.E.,n=3)
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Fig 2. Effect of cultivation on weed density in sweet potato Tamung 72 growth
stage in fall crop. (Mean = S.E..n=3)
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Table 7. Effect of cultivation on weed density at before harvest in fall crop

Cultivation TNG57 TNG72
Weed density (plant m™)
Once 8.0+0.8b* 8.7+0.5b
Twice 7.3+0.1c 8.0+0.3¢
Three times 3.3+£0.1d 6.0+£0.1d
Control 15.6+1.0a 18.0+£2.0a

“All number within a column followed by the same letter are not
significantly different LSD test P < 0.05.
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Fig 3. Effect of cultivation on weed density in sweet potato Tainung 57 growth

stage in spring crop. (Mean + S.E.,n=3 )
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Fig 4. Effect of cultivation on weed density in sweet potato Tainung 72

growth stage in spring crop. (Mean = S.E., n=3)
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Table 8. Effect of cultivation on weed density at before harvest in spring crop

Cultivation TNGS57 TNG72
Weed density (plant m?)
Once 11.742.1b" 12.3+1.5b
Twice 5.7+1.5¢ 4.7+1.5¢
Three times 3.7+1.2d 2.34+0.6d
Control 17.7+2.5a 20.3+0.6a

“All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 9. Effect of cultivation on sweet potato Tainung 57 agronomic characters in

fall crop
Agronomic characters
o FLW* SL TRN TRD
Cultivation (g plant"1 ) (cm plant'1 ) | (no. plant'1 ) | (em plant'1 )
Once 283.3+69.4a" | 101.6+19.1a 6.8t1.1a 4.5+0.8a
Twice 322.0+£85.5a 107.1+41.9a 5.5+1.7a 4.8+0.7a
Three times 269.3+85.8a 108.9+35.1a 5.9+1.4a 4.7+0.7a
Control 356.0+58.9a | 115.2+29.2a 6.8t1.2a 4.440.8a
Agronomic characters Weevil
o TRL TRW damage
Cultivation (cmplant’) | (gplant™) (%)
Once 11.5+1.2a 773.2+179.6a 33b
Twice 12.6+0.4a 810.9+120.6a 33b
Three times 11.6+0.7a 773.8+105.2a 30b
Control 11.3£1a 673+193.2a 60a

*FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

PAIl number within a column followed by the same letter are not significantly
different LSD test P <0.05.
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Table 10. Effect of cultivation on sweet potato Tainung 72 agronomic characters

in fall crop

Agronomic characters
Cultivation FLWa SL RN 1D
(gplant’) | (cmplant™) (no. plant’) | (cm plant™)
Once 376+90.6a° | 139.6+17.1a 6.6+1.8a 3.9+0.5b
Twice 472+112.9a 146.4+18.1a 5.6+1.2a 4.6+0.5a
Three times 423.3+£80.8a | 149.6+11.8a 5.3fla 4.3+0.7ab
Control 390+86.3a 150+18.1a 5.0+1.1a 4.4+0.5a
Agronomic characters Weevil
o TRL TRW damage
Cultivation (cm plant™) (g plant") (%)
Once 13.6513a | 770.6+120.5a 47b
Twice 13.4+1.6a 812.1£123.2a 47b
Three times 13.0+1.2a | 706.8+118.8a 53a
Control 12.3+1.4a | 696.7+127.7a 60a

*FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

PAIl number within a column followed by the same letter are not significantly
different LSD test P <0.05.
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Table 11. Effect of cultivation on sweet potato Tainung 57 agronomic characters
in spring crop

Agronomic characters

o FLW* SL TRN TRD
Cultivation (gplant™) (ecmplant’) | (no.plant") | (cm plant™)
Once 712.8+160.5ab" | 145.8+26.4a 5042 52 4.5+1.3a
Twice 826.54221.2a | 161.8+28a 5.4+1.8a 5.1%1.1a
Three times | 665 71123.8b | 153.7426.2a 5.2+1.5a 4.9+1.52
Control 606.4+204.2b | 142+30.5a 5.141.8a | 4.5+1.3a

Agronomic characters Weevil

o TRL TRW damage
Cultivation (cm plant™) (gplant™) (%)
Once 8.8+1.8a | 571.3£195.2ab 94a
Twice 9.6+1.5a 779.6+408.3a 100a
Three times 9.1+2a 666.6:274.0ab 99a
Control 8.7+2.1a 533.0+241.0b 99a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

PAll number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 12. Effect of cultivation on sweet potato Tainung 72 agronomic characters in

spring crop

Agronomic characters
Cultivation FLW* SL TRN TRD
(gplant') | (cmplant’) | (no.plant') |(cm plant™)
Once 1110.7+285.9a | 208.9+28.5a 4.1£1.6b 4.0+1.1a
Twice 1183.3+4470.0a | 210.1+22.1a 4.7+1.8b 4.1+0.9a
Three times 1195.5£391.4a | 208.1£28.9a 6.0+1.8a 3.4+0.6a
Control 1061.1+£307.1a | 182.7+42.1b 5.2+1.6ab 3.5+0.9a
Agronomic characters Weevil
Cultivation TRL TRW damage
(cm plant™) (gplant™) (%)
Once 12.6+2.1b 392.1+194.2a 71ab
Twice 14.7+2.5a 492.3+261.5a 78ab
Three times 13.0£2.8ab | 449.9+174.9a 56b
Control 12.6£1.4b 375.3£144.3a 84a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

PAll number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Fig 5. Effect of mulch on weed density in sweet potato Tainung 57 growth stage in fall
crop. (Mean = S.E. ,n=3)
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Table 13. Effect of mulch on weed density at before harvest in fall crop

Mulch TNGS57 TNG72
Weed density (plant m™)
Rice straw 0.0+0.0d" 0.0+0.0d
Tea-seed dregs 4.7+0.0c 2.0+0.0c
Peanut hulls 12.7+£0.7b 3.3+0.2b
Control 35.3+0.1a 51.0£3.3a

*All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Fig 13. Effect of mulch on weed density in sweet potato Tainung 57 growth
stage in spring crop. (Mean + S.E., n=3)
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Fig 14. Effect of mulch on weed density in sweet potato Tainung 72 growth
stage in spring crop. (Mean + S.E., n=3)
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Table 14. Effect of mulch on weed density at before harvest in spring crop

Mulch TNG57 TNG72
Weed density ( plant m™)
Rice straw 1.0+0c” 1.3+0.6¢
Peanut hulls 7.0+£1.0b 6.7+1.2b
Rice husk 7.3£2.1b 8.7£1.5b
Control 40.7+4.2a 55.7+4.5a

*All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 15. Effect of mulch on sweet potato Tainung 57 agronomic characters in

fall crop
Agronomic characters
o FLW* SL TRN TRD
Cultivation (gplant™) (ecmplant’) | (no.plant’) | (cm plant™)
Rice straw 539.3+192.8a" | 140.2433.7a 6.2+1.8a 5.4+la
Tea-seed dregs | 494 0+187.6a | 120.4+19.4a 5.2+1.0a 5.0+0.6a
Peanut hulls 503.3+109a 130.8+38a 6.7+1.3a 4.9+0.8a
Control 475.3+199.2a | 121.7+21a 6.8+1.9a 5.0+0.8a
Agronomic characters Weevil
o TRL TRW damage
Cultivation (cm plant!) (gplant!) (9%)
Rice straw 9.9+1.4a  [1019.3£257.2a 13b
Tea-seed dregs | 11 911, 947.5£102.7a 20b
Peanut hulls 10.9+1.3a | 1031.4+141.9a 33a
Control 10.8+1a 816.7+160.1a 33a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

* All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 16. Effect of mulch on sweet potato Tainung 72 agronomic characters in

fall crop
Agronomic characters
o FLW* SL TRN TRD
Cultivation (gplant™) (cmplant”) | (no.plant’) | (cm plant™)
Ricestraw | 7033411630 | 176.5¢17.52 | 5.8+1.6a 4.5+0.6a
Tea-seed dregs | 756 61138.1a | 175.1£19.5a 5.0+1a 4.9+0.8a
Peanuthulls | 664 61174.6a | 167.0¢14.52 | 6.2%1.7a 4.2+0.7a
Control 538.6+162.1a | 171.4+13.4a 5.5+1.9a 4.2+0.8a
Agronomic characters Weevil
o TRL TRW damage
Cultivation (cmplant’) | (gplant!) (%)
Rice straw 13.0£1.7a | 965.0+182.3a 47a
Tea-seed dregs | 15 91142 | 1009.2146.6a 27b
Peanuthulls | 157142 | 869.04187.6a 47a
Control 12.3+0.9a | 761.5+183.6a 47a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

? All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 17. Effect of mulch on sweet potato Tainung 57 agronomic characters in

spring crop
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Agronomic characters

o FLW* SL TRN TRD
Cultivation (g plant™) (ecmplant’) | (no.plant’) | (cm plant™)
Rice straw | 596 7159 8ab® | 176.1+40.7a 5.1£2.5a 4.1%1.0a
Peanuthulls | 734 74924 50 | 165.1+41ab 4.4+2a 3.7+0.8a
Ricehusk | 659 34959, 1ab | 148+33.3bc 4.5%1.5a 3.5+£0.7a

Control 526+184b  |138.7+27.6¢ 4.12a 3.6+1.2a

Agronomic characters Weevil

o TRL TRW damage
Cultivation (cm plant™) (g plant") (%)
Rice straw 11.2+1.8a 587.5£373.5a 56a
Peanut hulls 11.241.7a | 522.6+285.5ab 54a
Rice husk 10.5+2ab | 463.8+287.3ab 49a
Control 0.6£2.1b | 342.1+254.4b 49a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.
? All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 18. Effect of mulch on sweet potato Tainung 72 agronomic characters in

spring crop

Agronomic characters
o FLW* SL TRN TRD
Cultivation (gplant™) (cmplant’) | (no.plant’) |(cm plant")
Rice straw 648.7+247.6a° | 189.6+29.9a 5.142.1a 4.0+1.2a
Peanut hulls 736.0+£337.9a 184.6+29ab 3.6+1.7b 3.6+0.7ab
Rice husk 731.3£255.1a | 166.3£27.6bc 4.3+1.7ab 3.6x1.1ab
Control 656.0+336.3a | 152.1£31.4c 3.6+1.8b 3.3+£0.7b
Agronomic characters Weevil
o TRL TRW damage
Cultivation (cm plant"l) (g plant’l ) (%)
Rice straw 12.242.3ab | 514.6+299.7a 77ab
Peanut hulls 12.842.5a 297.9+179.1b 82ab
Rice husk 12.4+1.7ab | 356.3+£195.2ab 86a
Control 11.0+£3b 239.2+173.3b 63b

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

? All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Fig 9. Effect of interseeding green manure crop on weed density in sweet potato
Tainung 57 growth stage in fall crop. (Mean + S.E., n=3 )
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Fig 10. Effect of interseeding green manure crop on weed density in sweet potato

Tainung 72 growth stage in fall crop. (Mean + S.E., n=3 )
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Table 19. Effect of 1nterseed1ng green manure crop on weed density at
before harvest in fall crop

Interseeding green TNGS57 TNGT72
manure crop Weed density (plant m™)
Sesbania 6.0+0.6¢" 8.7+0.2b
Crotalaria 3.0+0.2d 1.3+0.3d
Soybean Tainan 4 14.0+£3.5b 7.3+0.3¢
Control 43.3+£3.7a 38.7+0.3a

“All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.

(2) AR ST HEE T F0 FRIDPRZGGEZLER

HEHFeFRIBARA e > A RSTH R BREKS ,aﬂ FfE 1 30
Z o ¢Re3l0plantsm® % 5B o EFEEw L 2 5 143 plants m™ > 1k
-l o s fgf % 15.7 plants m™ » vk iE ¥ 45 % fr % 17.7 plants m?’ % ki T
B2 Z¥¥ % 163 plants m™  FBE 150 % {8 5adE P B0 T agR 2 S0
FRAERMEFANEHRBE HRBEDRYIPARAELF Y FA T AR ]
PEBRTF8F (B L- ) 2R 7252 L 2R B 54 FEE S 60
2 ofpRe s 223 plantsm” HF cwEE RS L 2 L 40plantsm” o viiE
Biee F 5 7.0 plants m™ » vk ¥ 4+ B = 53plantsm'zi kR R
ZEF L 73plantsm? > A 150 % 2 SEE RS9 (THAOL2 X A
PRI F MR HRETRT PR FHHEA T T4 TIRER
TR AR (RS )

40 -

+

—@— Seshania
—0— Crotalaria
30 1 —%— Soybean Tainan 4
—— Trifolium

t

*
2

Weed density (pla-nt m™)

—i— Control

t ot

+

NS, R, O S

Q 20 40 60 80 100 120 140 160
Days after planting

Bl - kB EEHESw Th S PR ELL ST HATHERT BA
> =
-V;aw—,g,a

Lot A S

Fig 21. Effect of interseeding green manure crop on weed density in sweet potato
Tainung 57 growth stage in spring crop. ( Mean + S.E., n=3)
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Table 20. Effect of interseeding green manure crop on weed density at before

harvest in spring crop

Interseeding green TNGS57 TNG72
manure crop Weed density (plant m™)
Soybean Tainan 4 11.7+1.5bc" 10.7+1.5bc
Sesbania 9.042.0bc 9.04+3bc
Crotalaria 8.7£1.2¢ 5.7£0.6¢
Trifolium 13.4+£0.9b 12.3+£3.2b
Control 46.0+4.6a 48.0+4.4a

*All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 21. Effect of interseeding green manure crop on sweet potato Tainung 57

agronomic characters in fall crop

Agronomic characters

Green manure FLW*“ SL TRN TRD

crop (gplant™) (cmplant”) | (no.plant™) (cm plant™)

Sesbania 260.6+149.52" | 98.4+30.3a 6.4+1.9a 4.1+la

Crotalaria 248+142.4a | 94.2+16.3a 4.8+1.5a 4.3+0.8a

Soybean 284.6t118.5a | 94.8+11.9a 5.8+1.5a 4.4+la

Tainan 4

Control 250.6+t141.5a | 94.2+10.3a 6.6t1.1a 42+1.1a
Agronomic characters Weevil

Green manure TRL TRW damage

crop (ecmplant') | (gplant™h) (%)

Sesbania 10.8£1.3a | 722.9+121.9a 33a

Crotalaria 8.9£1.7b | 658.4+183.7a 50b

Soybean 10.6£1.5a | 710.1+160.8a 40a

Tainan 4

Control 9.9+0.8ab | 590.4+136.5a 53a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

? All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 22. Effect of interseeding green manure crop on sweet potato Tainung 72

agronomic characters in fall crop

Agronomic characters

G FLW* SL TRN TRD
reen manure
(gplant™) (cmplant’) | (no.plant™) (cm plant™)

crop
Sesbania 491.3+138.2a" | 133.4+17.1a 5.5+1.8a 4.54+0.6a
Crotalaria 468.0+168.4a | 130.3+14.2a 5.0+1a 4.6+0.8a
Soybean Tainan4 | 522.6+149.3a | 148.2+11.1a 4.4+1a 4.6+0.9a
Control 418.6+131.7a | 145.2+13.7a 4.6t1a 4.4+0.7a
Green manure Agronomic characters Weevil
crop TRL TRW damage

(ecmplant') | (gplanth) (%)
Sesbania 13.2+1.8a 758.5+144a 25h
Crotalaria 13.1+1.6a 671.8+154.2a 20b
Soybean Tainan 4 14.9+1.6a 657.5+£170.4a 7c
Control 14.2+1.3a 653.9+117.5a 47a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:

tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

? All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 23. Effect of interseeding green manure crop on sweet potato Tainung 57

agronomic characters in spring crop

Agronomic characters

FLW* SL TRN TRD
Green manure (gplant') | (cmplant’) | (no.plant"') | (cm plant™)
crop
SoybeanTainan 4 | 754 7,956 3.8 | 184.3+39 54 5.3+2.5a 3.4+1.3a
Sesbania 656.0+194.3a | 167.7423.4a | 3.9+1.5b 3.4+1.3a
Crotalaria 725.3+276.6a | 171.6+50.4a | 4.3+0.9ab 3.4+1a
Trifolium 708.4+301.6a | 172.5+31.7a | 5.1x1.9ab 4.042.3a
Control 769.14279.6a | 175.1£38.1a | 4.3+1.3ab 3.4+0.8a

Agronomic characters Weevil

TRL TRW damage
Green manure (cm pl ant’! ) (g plant’l ) (%)
crop
SoybeanTainand |10 11945 | 553.3+308.3a 84a
Sesbania 9.4+2 8ab | 463.1=176.6b 64b
Crotalaria 8.1+1.5b | 467.7+238b 85a
Trifolium 8.4+1.7b | 520.1+232.2a 76ab
Control 10+2a 448.6+242.3b 71ab

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:
tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

’ All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Table 24. Effect of interseeding green manure crop on sweet potato Tainung 72

agronomic characters in spring crop

Green manure Agronomic characters
crop FLW* SL TRN TRD
(gplant™) (ecmplant’) | (no.plant’) |(cm plant™)
Soybean Tainan4 | 1107.2+488.1 197.3£32.9a 5.1£1.9a 4.2+1.8a
Sesbania 941.6+£353.6ab | 195.9+33.3a 5.5+1.6a 3.3+0.7b
Crotalaria 053.6+£324.6ab | 212.3+26.4a 4.9+1.9a 3.5+1.4ab
Trifolium 1055.6+425.6ab | 200.1+45.3a 5.7£2.5a 3.7¢1ab
Control 790.5+270.1b 193.9+£27.2a 5.1+1.9a 3.4+0.6ab
Green manure Agronomic characters Weevil
crop TRL TRW damage
(cm plant™) (g plant™) (%)

Soybean Tainan 4 11442 2ab 452.84246.5a 78b
Sesbania 9 8+1 9¢ 342.9+164.2ab 94a
Crotalaria 11.841.6a 332.1£159.1ab 94a
Control 10.3+2.1bc 315.3+£160.4b 94a

“FLW: fresh leaves weight, SL: stem length, TRN: tuberous root number, TRD:

tuberous root diameter, TRL: tuberous root length, TRW: tuberous root weight.

? All number within a column followed by the same letter are not significantly
different LSD test P < 0.05.
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Fig.16. Cylas formicarius adult density on sweet potato in integrated management

field in Chiayi Ichu area.

BT CEARG YT SRR L P A k2 kk
Table 25. Effect of integrated management on infestation of Cylas formicarius in Chiayi

Ichu area
Treatment No. weevil Damaged roots (%) /plant Root weight (g) /plant
larva+pupa/
plant roots
TNG 57 TNG 72 TNG 57 TNG72 TNG 57 TNG 72

IPM

Control

2.3+2.6b 1.2+1.4b  30.1£6.9b 62.1£13.6b 562.0+264.4a 446.7+99.9a

81.5£39a 38.3£18.3a 96.1+5.8a 96.9+6.5a 318.7+133.8b 242.3+77.8b

Variety: TNG 57 ~ 72. Planting date: 10 February. Data shown are means ( = standard deviation ) of
15 plant roots. Plot size: 52x9m. Use of pheromone-baited traps and sticker plates.
Harvested date:14 July. Means in each column or row followed by different letters shc
significantly different at 5% level by LSD test.
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Studies on the Organic Cultivation
of Sweet Potato

Chin-Jin Hou', Ruey-Shing Lee', Yung-Yang Wen' and Chi-Chung Huang®

1.National Chiayi University, Department of Agronomy

2.National Chiayi University, Department of Biological Resources

Abstract

This research take sweet potato TN57, TN66 and TN72 as the material, the
test result as follows:

The crop rotation leguminosae green manure and the different recovery time

demonstrated four kind of green manure to sweet potato yield character influence
consistent, after the planter the 180th day harvest yield is highest. Fat cultivates
the management to demonstrate to the sweet potato organic cultivation output
that, block of root output the sweet potato employment pig excrement compost
comparatively is higher than the employment chicken manure compost.
Field of weed controls the sweet potato organic cultivation to influence the
sweet potato agronomic characters and yield, As for the effect of cultivation
times, mulch materials ( the peanut shell and the rice straw and rice husk ) and
interseeding crops of green manure on the agronomic characters of sweet potato
for fall and spring, To the sweet potato field weed management, the agronomic
characters and the yield influence all surpass the control.

Plant disease of the sweet potato organic cultivation synthesizes the
management demonstration, uses sweet potato weevils, Cylas formicarius
elegantulus Summers. sex pheromone traps killing, three kind of colors mounts
the paper and employs Bacillus thuringiensis, all can effectively suppress the

sweet potato plant disease.
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pesticides) hB F & % > ¥ P A Ui MG 4 ua P AF HF P F %ﬁ'
AR EL o Gl4e 1930 £ 1970 E % 5 GRS AR AT $HEE T
® @R R T R (Anonymous, 1974) « i ff fedL R i & |k #h
Apg > - B aE W P 1980 & > RIERLEGSEE 0 A BT Ko AL RS
FIRE M Fre §F BARAISLENFEF 7 ¢ & 7= gk b (Kips, 1985) © &
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R A Aoy FER LS d 1970-1980 & it 4] (Chemism ) # %
Z %8 7] (Environmentalism ) ( Zadoks,1993) e pFis 4 5% % 1990 #3734
BEARFLAEDE -

WML - aempP ¥ d NRFEFRS > BEFS E]’i\j‘;'i’,‘iﬁﬁl i
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e g3 R A~ REFPEFLFERE > X RBEER 278 - 2 3P
TREFEFRERFFLAATRAAAHF BRI DRI RLS BT
(Wheeler, 2008 ) > 7 * 325 7 R FHBER FE - EAS L A [ 2032
L ]Vz‘_ﬁi*‘ﬁﬁa w8 (FAO, 2002; Méder, et al., 2002; Lotter, 2003;
Bengtsson, et al., 2001; O'Riordan and Cobb, 2001; Reganold, et al., 2001 ) » v »
FARGIBEEIREARFEYPRL > Fli A A R ITH A E R
M2 ANAHE > T E mg R e R P R4 (Trewavas, 2001 ) o
S 2 REERE G ITSF LB RO E R R RLEERT P
e o w’ﬁ WiEF 320 27 N dk - Th o RAGS G RISEF S R
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sldeiefop d chp RfER S - B¢ 2 35 8 B (Fungi)~ ' 7] (bacteria ) ~
Fi#+ &4 m4 (virus or viroid) o84 (nematodes) ¥ o 14 5 T eniB 3>
*4&&ﬂ% SR B o blded RS R F R R L
PRkl LAFLEEFRRIEFAT RS I TR ZTF CRE A
Foo A B Eik T B o gjﬂ%g# - }?5 ek LpF & i?ﬁ;?zﬁ:@‘: =
RAA2FHPIon@mRE 45 Pl HBHF NG NP e 2 o GG
%%%ﬁé’ﬁﬁ?ﬁ’%w%g#i#wmimﬁﬂ‘%@ B e iE 2
FUE R AL B AT o
- ~ BT - A&y (Pathogen-free seeds, bulbs or seedlings )

BT HRALAE S S BET L% B o4 T
ﬁ%fﬁif%;}‘%gﬁﬁr‘;?’f N @;}%ﬁj&»;}ﬁ‘g? MR ETABZIEERE o %\,é‘:
£ R F B Nz 4 LawEs ,g#&m}\,ﬁ,\ F5E E'z‘»ﬁ"i*}‘;&n\u;féa-’ii
(Agarwal and Sinclair, 1987a) » @ gt (74§ ¢~ § 5 fhp T Lgd B
B @ ?«‘, Lu e An Bgd o lﬂé@%zk’#/ﬁ\‘f}_{r&-?"f EERIP R o X
I }?3}%' 7] & F’E}?ﬁ;ﬁ_ﬂ- ¢ A2 3% (toxin) > Rig 4} FEa 'F'é:f}?ﬁ;é_ﬁ- Mo
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F o blaei-2 3 55 (Aspergillusflavus) A< T+ F A2 - B3 37 i
9+ % (aflatoxin) > 4e¥% 7 ~ 4 ~ X ~ L~ vGE e T X FLDET 0 LG
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G fepfhs BifmpT o f T R S An R b G Ll
BHEEASEN T OF L REFERGHF o AR e 2 R TS R
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TR FAE AR G RAET S AT R R R T A R
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EF 4o TAFME R B A E - B A3 FIR o B I 1976 £ A
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v g 2y FERET (Huang, 2003) © Fpdgipl A 7 i £G4 F Ffa+ i
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2% 1% 59% (Huang et al.,, 2002)c i&— At AW BFRG TR F 2 EF &
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PFAFED TEAFHIT X ASFAFLFRY EFHESFE ] FHFT
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Development and Application of
Non-chemical Methods for Management of
Crop Diseases

Hung-Chang Huang and Min-Tze Wu

Agricultural Research Institute

Council of Agriculture, Wufeng, Taichung, Taiwan, R.O.C
Abstract

Due to environmental concerns, the use of non-chemical methods for control
of crop diseases has become a norm for agricultural practice in the 21% century.
Organic farming is considered a viable alternative to conventional agriculture as it
restricts the use of chemical pesticides and chemical fertilizers for crop production.
Non-chemical methods for control of crop diseases such as pathogen-free seeds,
disease resistance, crop rotation and biological control are of great potential for
application in organic farming systems. However, bottle necks exist in the
development and application of these technologies. For example, crop rotation is a
good disease control strategy but there are no incentives to invest in this type of
long-term research by government institutes or private agencies. Although
research on biological control of plant diseases has been active over five decades,
there are still very few examples on commercialization and practical application of
these technologies. This review focused the discussion on prospect and potential
of these non-chemical control technologies for organic farming, with special
emphasis on problems associated with the development and application of these

technologies.
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S s ERRT g (Dastarcus longulus)
=M tssk X £ (Anoplophora macularia) = i #2322 § 304 15 Bl

/ [Eo
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BT MR X 2B (3K, 1966) -
Nkl F A

1995 & B ot p % = % 312 % 4 ¥ Encarsia haitiensis %2 E.
quadelopupae 7 ;> ¥% »2 4 & (Aleurodius disperses) » »t% H i o 3% 9177 % &
24 =27 3 (Erectocerus orientalis) F# 75 43% 4 & (Bemisia argentifolii )
(F£, 1997 )0 pretize kA AR HAFF L EE R0 A F o
1 ~ # -] #% (Tetrastichus brontispae )

1983 & & & p M 55l EH R -7 v w3 29 E A (Brontispa
longissima) » £ 7 B F P isrc%k (5%, 1985) -
R S A

FoFEE2 X grd & 5 A PP F 2 42 % Trichogramma chilonis - T. ostriniae
% Trichogrammatoidea sp. > # # 2 T.ostriniae % 2 »c% & ig> p o i & 5 %

% s 3 of g (88, 1997) -

L3RR ATRRIIT AT

- ~ A #3734 (Mallada basalis )

Kb H - B e it & 3 pen A0 © 3 90 B 1,400 48
91,200 fE2 3 (1§,1988) 0 s df & Fhi ~ 7 BAT b B dE ~ A BB
AREE O NE SR p 2 iﬁ JBp BB A8 B R PE o

TR AT A ﬂ 3 % T 3 & (Chrysopa boninensis Okimoto )
7 is % & & (Paurocephala psylloptera Crawford) (%, 1979) ~ '§ ¥ §+ &7
( Myzus persicae Sulzer )( %2, 1983 )~ x & & (F#, 1991 ); A #ci 35 (Mallada
basalis Walker) & = 2 2 /5¢ (F,2000) &4 (% 2 #2005) 477 F i
(Chang and Hsu, 2006) % J&* - 3§ 4ct io 4 #f E &% (Panonychus citri
(Mcgregar) ) (£,1992) 3 %4 &% (Tetranychus kanzawai Kishida) %
Z 2 4% (T urticae (koch)) (%2 F, 1995) BA A~ FEF AT BB

% (%,1997 ;20052 ; 2005b 5 2006 ; +h% %, 1998 ; % %, 1998) > 47 B & »% o
_a,_ﬁ/}mﬁﬂ‘g;u PR HPDTREN e F T FERELATOERLEARN
Hag » ¥ U pw Fé&%ﬁi%mn.)i B R ERIRET BT AP ST B
M- v b oA S T KRR A B2 H B 2R T
Pie lAF A FTHRIRSREIAACUATEF L PRE - FH
HoFE M s ot By C ERMECFEE oa pBiead
FWRL B S Ao E IR S e SRS EE S ARAN BRSO E

#2840 B R A R o
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4 B R g B

NGRSl kS

R R P PN AFARANFIRL L F e BER
BRI A E R A2 RAKM(F 2 F, 20025 F 5
1998)c 3P SAH B F A BT FL TG 2% FHGT R0 F & Fp
ﬁﬁﬁiiiﬁli?@ﬁﬁﬁéW%W1%$&MFO%a%ﬁ%iﬁ@
REERH s R HIRAL B RC XAT A FEHLENEFC 2 L0 4
FHELFL P ARTES L BP DA R R T RS

B a2 MR p RDEI R ED G RPBISA G R
ERR 8]

AT S LR 88 REAF -9 FRY LR P oY
fE BN PRGNS BEIF T E TR KRR LTI
ke FRE - TEAMBEAIRARIEZ 7 3 A
EETUYHRIEH NP EAB BB T 2 A gwd B A F
AZAR CERARA P WBATEAL G 2 BIAS -
= BEAH nf‘::Eﬁ\ﬁ} GEEARE AP AF S B Bt
FHT R G g A o
7~ FR PR g% (Hierodula patellifera)

R < qlenff s A e a4 5 B s dodaigy ~ b -
ﬁ\wﬁi’Bﬁﬂ%ﬁ%ﬁi%%@ﬁ\ﬂ%@&ﬁﬂ%%%ﬁm’ﬁﬂ
PR AT A AP AL TR AR Ay WA R B NG Y FE
P f A o P oAb e iiﬁt?ﬁ;i%% o
I~ F e Fjdfﬁ % ( Eocanthecona furcellata)

AESAEGFH AL LIS S AL T ER AT A
FE S0 B RT L EEY Y RSB F A LB B A58
EAETIBS D PP A % 2EHT R SO6L K o &P g g S N
FURE I E N B S L R RO ARRTE T LB
%ﬁﬁ?’Eﬁéﬁ%ﬂﬂ@**W&#ﬁ&ﬁ‘ﬁé%‘ﬁﬁﬁﬁ(i,
2002 ; ﬁ‘\ﬁ 4, 19755 F % #2001 ) -

Ao f A 1“—% % (Orlus sauteri )

(s
¥

-_\_. ~
3
>
W el
Ew
[t

3
kG

%gﬁhﬁj ¢ = fuf?}m;,rg @5 (Thripspalmi)» = &>+ §
?}Eji;{,{ﬁ:y ji e iFm Fé&%’iﬂ'bf$"\{ ’ Pﬁ/r’-’{%m li (__, 1994)°
=P EmRT R (Campylomma chinensis )

ag;ﬁzﬁfﬁ@ﬁ%« %%lﬂ?,w]‘?mra a5 hE & X o o2
ARG, Fo iFa F"*ﬁ*‘v: (32,1994) -
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WA gr AT R — W5 0l

HE R N Apen i fRiEa § oorie g FIREFESLLE 8RBT
- EATET A F LA F R A FIS S ol B bR BRI
ThAO;ET AN 2R %’%&%%ﬂﬁ¥ﬁ4h%ﬁ’%ﬁﬁm
-+ la_fqr | % X gefpip o &

TRE Y RS > F R T A
RS f@ﬁmﬁjﬂﬁﬂﬁﬁwqéhéji% R S L
W’%@ﬁ%¢E«@”’%%#{vﬁﬁaﬁ*ﬁ%#%‘%m%?‘ﬁ
i‘?ﬁ\r‘;ﬁ\ﬂ\iﬁfg)%a%fﬁ MAgcheF 2322 F2 855395 £ 2 2 = R
L i 4#Hm;mﬁ,aﬁﬁﬁ%%%#?ﬂ%ﬁpiﬁﬁﬁ
e jARE A#HD L RAFREAE K2 EET G G F S E RS
'ﬂt“-&\—"w BEEAXA R oz & 4048 Pﬁfﬁlﬂ’}‘*ﬁﬂ:ﬁﬁ”éi ¢ %
E R RS RUE S A I AR e LG R £ T =X
Wﬁsﬁ%ﬁ@*°ﬂ“%é?ﬂwﬂ%ﬁ+§?iﬁﬁipi£%%’”
oo BE R R pFEE A B ARE X R R ERETE 2R P
PR E AP ISP WG FRELEE o I TR AR A s iF
F o bRz Atz s ridade B E s BN
IR A = Y
W MBMERAT EC R A f T A AR S
ZHBRE X IPRAFIRDEESFLZ FLDLE T AL
FEPISER AR FERG L DY 1‘?é@ TephpFi
EFEE o SPEAREATFLESF T EF  REATHAFF AL
Finfrir & BicmB g o F A e Fuli i8] ff’ﬂl%‘?ﬂ?}/rmﬁrb A K e Y
FrrAgbEHEE TR FERSELTFY PR E T foy 2 8
FAIF AR AR PP F A F RNE LM LR %ﬁ%%
Frel @Rl A RFHFLAIBHE - FAPARFF LB LF
TEPG R i o R R R ww??@’%"i%‘:”fg#ﬁf»f»ﬁ%’ﬁ%i
BIEFF 8% 20T SR T RFARDFEFL cb 2P s &
ENER A NI = F O A Efp“%@#i’m_iﬂﬁm ol xR
PREEFGFIrEdd i o T FCERAREORF - iRk FARTETY o A
Persd gk o ff G2 F AP IAREFEFY AP S F ATy
WeoFAtd > Cpltyrpicanth {1t BREFPICETEE B
BAKSEPE A B AR TR R G o fRT AP P 0 o
FAMAFREORE AR T AL DY cREF 2 A
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FHREISEF AL SBPFET 0 LR Y4 et
FOSRTE S BREWME T ER SRETENAE, X - BT
e TR ERN SR LN ER T PR AR PR
spz,,\:}ﬁ“fa,%% MRREANE LR ERAFERS L o A P d

jﬁwﬁ,ggmﬁ' B et g o pow e FE N 4 btk 2 ;Iy‘ »z (8 P

FRo R RINRERE - 2 FOa I PRE LI A RFRE - £
ooy ehg 22 g o ¥ oo NS kL PR @%agﬂnﬁﬁ
AFREARFRFORELLE AP R P R A AT RL DT HRIE3
BRI BEABRFLELEZ PR il & Bk Aok
HAPROPE RO "é‘ﬁ?ﬁiﬁ# T o R IR R - B
UBAFL 7
PR R A R Cah i

bR APFpisEd SEREY AR SE
S RA e E A R F AR R B b RS
WP F AP IR BHE Aol a4 {/Eﬁ?b“ taz - bk
AT BRI HF A A B AP T R TS X i
FEE ~Pra ol s ehikdy o T 1% ﬁ—%i” R IF LN fed 2 RE e
BenZ 2 BB PETE - VAR FE LA B NIFR 2B
3BRET AL

AR E s B R P R kpis s AT ik
M‘+ﬁﬁ£aﬁ#ﬁm,%ﬁmvmmﬁ%—ﬁgéﬁow*’ﬂ B

S SIEREY g N AL AR (A R e SIS I Y <E Rl Sl

ECERE /L”'J”Q‘-”é_éﬁ Biumyg & Biis Ll ficige bk
R AR E G o AT AER > o> e £ Koppert o P % &2 7
P2 fiip? s Bis2 kT f o efl* 8% g Amblyseius
cucumeris 2 Orius [#i-@] % 5 f1* ¥ 2 2% jgc Encarsia formosa 7 i¢#>
fi5 3 9 R AU 8% (Phytoseilus persimilis) 75 E4% 5 1+ F 4
1+ % g Diglyphus isaea F# 7> £ /85 5 1 * F 4 14 % g Aphidius matricariea
Bised B 1% - fmes (Gall midge ) Aphidoletes aphidimyza 7 i #7 & o
M AZ GBFica bl fAEm AR ER RN E B REIAF
FBRE A FEFE i § a8 MR R TR §

—
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ol s 5 F 4 M % g Encarsia formosae ¢t ¢h o PR R F ¢ ARSI
LT T R
RS PR

1 & /i ¥ j= ¥ Syngenta bioline 2 Koppert biological systems & 72 # [#
NP APl 2R AR HEARMADEAE S E VR TFEZD
3 hL‘—ﬁ]ﬁ—%'m/ﬂ—J_Ei%‘\J{ Fer- B fl* 20 %0 R P REFI R AR AR
B e EUNE RS NP LTS S Fie AP AR T ERR LT
%m%wigﬁ’ &Q%’ﬁ%ﬂggﬁﬁwgo

(- ) Syngenta bioline = &
Syngenta £~ B 23t A R F R RA L E 250 £ f o hid
RIEHEAD k> B S FLIATR Y > AR F4BANE S KL
BEBFRHES X L dho A F 90 % B K R 2006 & ‘k*’%;*;gg;re* 81 &
o0 ﬁfﬁuﬂ%*m 2006&)1} T8k ¥EFH10% - &2 5
D RRTEEHNT Lok R #‘ﬁ |37 A G B g o T LR A ELIE
"jf‘;é\'r_grr'?‘r’r‘ﬁ?‘m Foo X g Bt E e E TN T e 0 TP
S RFILFT Y SRR FREEHN oA R AT R E IR 52
<A TEE BRS¢ L (Integrated farm management IFM) FL it

# 7 (Integrated crop management, ICM) % & 5 % 2 4 ¥ 12 (Integrated

@

pest management, IPM ) % Syngenta bioline =% # [#5 % 3vi & § 48 3
A AR iR s BERERESRRE AR EFHFE TSR
(ICM) » Syngenta bioline ¥_24 $~ [ jpeng ¥ & T"‘ e EgE NSRS IT
FREMKRERFFREE TS AT RGRRE > FRIT AT L DA i
SeRTAR ISR RSP F'”? & @ngﬁ T2 3P TR
= 1= 4] 8 (Frankliniella occidentalis) 2 * o %48 4| 5 # # %4 7 1=
2T ~Fios o R EESTIEAARE 1 82,0005~ 0 FAEEE
W BETANSHERE L oA g s KB ARAFE A e A
(Amyblyseius cucumerias) it § »<f ic &[5 0 4ok § R R AR E R &) 5
EHETPBA S AT 2 PERIAF IR SH S -

Syngenta bioline 2 = [# /> 2 bim g % }3‘&;}‘&5%’ R
b > BT A & % 1774 7 Haven Hoek van Holland 3 % » 3% = & & iﬁ-éﬂ’ﬂf%
P 70% & =4 > 30% 5 F# &30 o &4e Uffelen, R. Mooijman b.v.%
Scholtes = ruR F -8 B H 395 B E V4 2 BRGHE* p X F >
A A A A ,ﬁrsztmf;ﬁ PR ] %fsﬁmy» CE o R
EXitond A BRERAES EAEE M Eﬁf’lﬁuﬂﬁ 5'; VB 7

ﬂﬁ*
r
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¥
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Uffelen EH-E 2o fd 428 2BV I EAAH T o K¥%HEp & it
é{’f’ﬂf‘“ﬂ?" *ﬁ SRS B E SEOREES 2 F A
10 o LT RG] S R BFEWE > N{EFERETFTARA T

ﬁé F S o BT ’é_%é%a g d Syngenta bioline = 7 #& &I fe bk > *
WREF LG KR Ao HRITHTRES LT ¥ FLETT
A dh g ﬁk‘ﬁ‘ﬁ?'% Ffaea ?zoR.moouman B3R %6425 2%
7}@ L o F A 2 R RIS X AR L 0 B B
REFAR FRFTH - FRHEINT A A TR ETIFEERT 5 4o
e MEL T AIFEIcE BT o Scholtes BHE o f## 3 2 > ik
Mo T BT HE CEHBE T R F - S R

B S 2 YR S ke a8 0 kL 2 Amblyseius
swirsuil % Amblyselus cucumeris = faH ISR & sk h oo JIF X K

N

Ff/r:' F‘ 9.’5._‘1—%;"{7‘1‘55—‘

;—H\
=]
(ﬂd\

-
(=) Koppert biological systems = &
Koppert biological systems = & & R + 4 F 352 ok ohd & 47
Ha- o pRPAIE R B SR P ST AL SR T
PR ERAPPIERRARY EF A 2P CEEEF
ABT RETS GHREL A T SRRRREG O W EL A
fI* 2 gprice BET A RS ‘?@fﬂé%ﬁfrﬁ:éﬁt‘é#@ N Rl 1
Fas g oanfl* A EPieT A RS BE - (FGd PRI
Fefef 2 A P b I E R IR PR 2 P 3 B F A F
Frdds P F et & 0 S B2 A R pfedls B fL o B REEETATE B R
) f@;’f’;‘f\ﬁi/i—” % ’)?er;#'fr';ng‘.% F(’:‘ ANE f\' @,‘J'ff# Pl B2
A,\f\ﬂ,év\#n«**~\»b«f SER D KX «f\ FIT ~ 2R~ v £ %
%&5‘%’,\41?!/ NE S EIN iﬁLFﬁ‘@“‘ \g,,\__ggwopv‘wd,ug_;&’@?
31T A 42 o) 42 Berkel en ROdGl’lI‘ljS VR AR TR R P A
frizie A g2 A ~ @ ﬁaﬁ? BlFE oG5 ?’iim‘?@?ﬁ%»
(Integratedpestmanagement IPM) > A Fr s 5 A ERiC B ILITE
BFEEIE AR At B B ");Eﬁi"&ﬂ% R E L - J.f-i =4
Ao BTS2 I AR ARpIcT A O REBREIVES - 2T A
Fip>2® 90% &+ 25 His e
R REETARTAWMZ A PP
FREZRSP AT E A JE 34 o doff 205 - 36~ B -
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SARE - FAR T HREFIAFIEIFLE L TRYFERIY
12 (Integrated farm management, IFM ) ~ %5 & ¥4 ¥ 12 (Integrated crop
management, [CM) % &3 T 4 % -g (Integrated pest management,IPM )
B 1T 4 512 4~ Hp w’*% PP e X il A H AR
FHmE AT e NELRERS > T AT Lo AN - ?ﬁg‘%f*
ﬁm His 2P Ep i H a2 AWM B2 bl 25 A & &
Z X ngwﬁmjl A~ Rk ER A ”Tﬁ%mm_iﬁi%\% ﬁ;{wﬂﬂ%
f A5 258 RO P K EA F?';E;‘%Iwujfétx\;“ & AN Z fie > o At FFio e s
é»r‘ﬁfﬁ TR FEFRREITR T B R F o pLeh s A%
RS s G i R A AF SRR T
T e 4 TR LA SBEAT 2 ARAREI R BN 1 24

e R ;\ ’

E‘}i
&

# 4 & (Trialeurodes vaporariorum) % ' & # & (Bemisia tabaci)
mEfBRIErLL T L TEREY FARoH B I RP ISR
& o F 235 Encarsia formosa f<pF 5 F 4§ 24 i o o Eretmocerus
eremicus = 7 o8 £k & 2 L3 & o Eretmocerus mundus i o R R
fio M2 BARBLIEMS e K250 0 gt 2h o d Encarsia formosa fr
Eretmocerus eremicus e & * >t nB sk 2 L i % & - d Encarsia
formosa f- Eretmocerus mundus = & - Eretmocerus mundus {= Eretmocerus
eremicus £ & > * MBS R R A S "Eﬁf*ﬁl‘i ° 4 & 1215 % Dicyphus
hesperus * *t B 5B 3 A fc L ¥k & ’P - B S %
Macrolophus caliginosus » & 7 /08 E 8 & {r'z;—vr # s o 3 HE4% Amblyseius
swirskii * *t s 2 6 R b R o & g B A -
(=) Fis:
Eh% 5 1 - BEE LS (Tetranychusurticae) 5 2 & T ik o 2 & & | * ff
%2 3 & EN ih e A 8 B o S I L
( Phytoseiulus persimilis ) » 4c -+ 4 48 &% ( Amblyseius califormicus ) » = —‘F‘T a
R pies BREW RSO Pie s BRSSP R B RS
fasgodqf @ 12+ % Macrolophus caliginosus % 41 * KIZisZ BEE LG pt ¢k
« 1% s Feltiella acarisuga & 1775 & fAL55E -

B EPN BT BBy e (Myzus persicae) ~ 4 27 (Aphis
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TR LR ETE e ST

gossypii ) ~ B 4 % #7 ( Macrosiphum euphorbiae ) % § % 5 & & &
(Aulacorthum solani ) i & 1 * & 4 ¥ 2 330532 B o F 4 ¥ Aphidius
colemani * 1 frin e ~ fh 27 o F 4 3% Aphidiuservi * 3t prin B 4 %87 5
2R 27 o F 2 44 Aphelinus abdominalis f7 7 %t % % Aphidius ervio o 4
& s Aphidoletes aphidimyza # & & f&¢7 B fa4F - 3 9147 A Adalia
bipunctata # & & 827 & f84F - 4 & ¥34 (Chrysoperla carnea) # & & f&
27 P FE A o

(e ) &[5 :

& > -4 8 (Frankliniella occidentalis) = & 5 (Thrips tabaci) £_
AR AEE e L&A HHEIS H S R RO KRB Ie R[S o ¥
e i% Amblyseius cucumeris * X 7 ip & fha] B FARE o i fEi% Amblyseius
swirskii ¥ 4 & & fA g5 ~E 4 4 2 Lk o4 125% Hypoaspis aculeifer
& Hypoaspis miles * 7 5 g b cher 2 20 f o ff & 'Iifﬁ % % Orius 4 =)
2 Tiﬁ—, % #g > 3 Orius majusculus-~Orius laevigatus -Orius insidiosus & Orius

strigicollis & = f& > ¥ F#ip & fda] & o 2 7h 0w 1% A 2 MG Steinernema
feltiae * K I#is A5 % &
() BgEw:

B A e AT EacBEw (Liriomyza bryoniae ) ~ w5 & B s
( Liriomyza muidobrensis ) - Liriomyza trifolii ¥= Liriomyza strigata - 1 & §_
BaFad > FABIACAFTLBEBLA L A g o FA Y
Diglyphus isaea # # & féBE 4 - ¥ 4 ¢4 Dacnusa sibirica % 2 * ;% 2
¢ %7 ;% ¢ Diglyphus isaea °pt k> * % & 3 3859 90% Dacnusa sibirica

f= 10% Diglyphus isaea > 50% Dacnusa sibirica §= 50% Diglyphus isaea °

-

(=) ZR¥:

E F ¥ 8¢ (Sciaridae) {ri# /% ¥ shore fly (Ephydridae) #w 4 4 § ¢
FART R ARERA L AFREEL PRI RSGT 25
Frip 0 EA0% S d Flrs Sl 0 B 2 Ba T BB G o gt 0 T
Fir FrESfrrihf s rfer f - 25 pict 2 AZAA
Steinernema feltiae » * ™ f# ;5 ¥ 3% B o H 1£4% Hypoaspis aculeifer z
Hypoaspis miles * »t4f & ¥ dxeh®r ~ 24 B 2 4 o ff & 127 & Atheta coriaria

:}p“%}fiii B R M YR 2% B2 frdd o

(=) (R :

£
X ¥t 5 <B4 (Cryptolaemus montrouzieri) ¥ 3 & % fa# 4 & A eh
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LB o4 T F 44 Leptomastix dactylopii # 4 #5444 4 & A -

(~) rasksg e

A5 pie v f 4 A Steinernema carpocapsae 7 ip & s
g By oo » 7 % F 4 3% Trichogramma brassicae # 2 % fa s c9F o
LRSS - s A L

(- ) ¢ FEA 4 Hippodamia convergens :

AR RREE R R BN R ?{ o ﬂ“"’ip P o TR kRS o
AEFSUA BECKATAYAHS R AL - EES o FRES
5%§9ﬂ‘$ﬁ‘§%1ﬁﬂwﬁo
(= ) B~@ Adalia bipunctata :

£A 4 Adalia bipunctata S fF & 2 1% e v it ds © F 2 EE T {4
BRT o hF TV éi:fﬂﬁ\ﬁmé» Sfex BEn i 8 F figaer B o
YL wEREwHFAE £ H F 2L Aphidius BHEF KBS B o
) %5 A Cryptolaemus montrouzier s :

FAPAPRSRARA AR LR N VHRBITTFAEF 0N
Bl AL Ao A X TERPICT TEAL - ZREIRMAF ST
80# frd 3%t o F % ARGk A A X o £ 2 E_Pseudococcus
Sp.e PRALF N agwod WEEERA ARY NP AHBICE 8 XA
TH oMAWLER NP ILE MRS B AL
(= ) ¥ i@ 3734 Chrysoperla carneg :

AEPGE A AEA S bk s FIEE S BT G5 B A -

#H it Bea 13 o A FHPGHT Tk g o H i Xk fiF G
CRUR S S S FEVEIRES F AR Y R
(1 ) hE 2
GRAFARLIELA 22X ANF IR R ERe PR LAEETAR
ﬁ%iﬁ’ﬁfnﬁ,aﬁﬁﬁi%ﬁUﬁﬁﬂ¥*°ﬁ%%ﬂﬁﬁﬁ
ok G FI R R AT PR S Gt AR ERY
YRR S W P RER-8 Z2 PR
(=) 27-]#% Encarsiaformosa :

GEARIPICERR AR ISR Ffwﬂ v ISR R o F

BPobAFPRERIAAFORTIARR H X5 - 557 A
4 et @TM@& TR o0 % F A3 F fe & 335 Chrysoperla carnea fr ¥ -
fa4f 8 127 fA Dicyphus hesperus 7 /54 i o
() khF2ies

3
J

(

Ji

# Eretmocerus eremicus :
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En

PhFLIERF -f> e s - f4d Encarsiaformosa f- Eretmocerus
eremicus = & > ¥ - AR S wFF Ak o fpFRl B L B AR 0 i
%R (FIEIF 4% - Encarsiaformosa i & § F 4 34 ¥k k%A o

(~) % 4 3% Trichogramma brassicae :
RS E L 200800 F T Fence s e BT MY

B

T R LR s

RS L RN i R LR A RN alip S
e AFAR LI EFEERAIF LI R EP RS

Trichogramma R % >4 Ffrin o
(1) #7 & % 4 & Aphidiuservy :
wAF A% A & 5 pse? B Aulacorthum solani = Macrosiphum
euphorbiae » # =x % Myzus sp. - Sitobion sp. - Schizaphis sp. » Acyrthosiphum
SpEE @A EIRPHFMEPIS 0 FE TS 2 #0105 £ B o
BB T T RSB o
(L ) ;&9,&% 4 34 Aphidius coleman; :

EAA] & % 2 4 &7 Aphis gossypi,t+#7 Myzus persicae 2 Myzus
nicotlanaeo ﬂﬁrﬂ;&w AR > B gl 0 P QEEZRE 0 T
Mok QTR R 1B R it & ol 2 AR otk A .

(L- ) w4 ws
#7 5 F 4 8 ¢ 45 = 48 F 4 & 7 Aphelinus abdominalis,Aphidius
colemani = Aphidius ervi * »* ;2% 87 8 > # %2’%3 E R W -
PR Ftr ERY (G FEP I EREETI T EA 25 fAN
IR NIRRT RY AR S 2 ETY AL ER TR D
X ¥ o
- ) #EusF 442 Diglyphus isaea :
Diglyphus isaea F Mt FAE > FZAFABIEF A F R oW i’r;f;:-‘/gﬁ
a2 BB E B R RS B RpF R AR
G N ﬁ-i’; pIE AV iR L X e iy o
(4 =) AEwsF 4 i Dacnusua sibirica :
eI A TS b oS o ks 2 0 0.1-05 & 0 BF
phiew BREREESRAGF 108> 53] §F 29 o ook ,1 1
M B3RS E 2T @] s apE s B S o

P ik

(t2) 3 115 % Podisus maculiventris :

FEHRLETRET A M R lbo Ry P NEHFE

7
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PETAHANRE > FFFER 360 2 100 EF A A RARME £
Renx oo @ s &g b o a & AR sfr et e BT I
T Motk B U Bt b1 B 2 4o

(+2) 21 % Orius majusculs:

GRAARAE NP ed > a8 o B E oy A s
Amblyseius cucumeris fs f2c - H ¢ E3 A LA [frR ¥ F o T UF EA
RE AT 0 #2051 & X e FEfo FEAATEF A S-10C T #
F kB b o

() ]2 ?tfﬁ % Orius laevigatus :

Orius Z/HH > 4] 8 ~ ‘obmigk ~ 87 B fo ] AliRaE % B ox% & o Orius
laevigatus i & F# ;s d = =& 5 Frankliniella occidentalis - ¥ — 4] mb;;
Orius insidiosus % p # % » B 2337 hF o H # s & ”Lr‘“’#
-5 2 T‘F’) % Orius majusculus » E_* 3> isd > =g B o

(+=) I 2 % Orius insidosus :

Bichl L > B g Fad o b hd bty 2 K o A
TgckpAE s e GREAF N FR o RRMNE B RN HAeE R
Fer RFER e A B SH R AT S TES o A ¥ A% Amblyseius
cucumeris & » £ iz H o

(+~) 7 B3 a0 Aphidoletes aphidimyza :
3 Y R B bl BT Kﬁf%fri jﬁa'frﬁ Gy s B EILIS B G X ARF B o
23 % ¢&%¥Z‘I§/?J%imsb fé%ﬁv:%pi?%gfg\flélﬁﬁk%’%
B € T J el o Rk o s\g’c wEEH S
(L4 ) 7 &% 23 Aphelinus abdominalis :

3 & Ao 87 B % B 0 4o Macrosiphum euphorbiae 7= Aulacorthum
solani - # %] &_f# J~ 7 & Macrosiphum euphorbiae =12 # 2 3 &% 2 » 3 4|
F oo b FLE oM KA S TR T N AN HE
(=) hF28fop F 2080

hE A Diglyphus isaea o] % 4 ¥ Dacnusa sibirica 1 & 3 % 2 &
¥ ¥ Liriomyza sp. # 3 Liriomyza huidobriensis - & i~ & ¥ &
Chromatomiya syngenesiae - # # 90% Dacnusa > 10% % Diglphus - H # &
PR BESAEERR P F AR EAT I E et Ao pF A
SR F AP T o

= =) 7414 H£.4% Phytoseiulus persimilis :
S EEE LR o WA A AR BT MR R 2 TR

l
IR
=
b
B

157



FWIES SR 6 BT

BCo MBS AR AR B2 60% 2 i niE o Fu AP o kg L
His HFiisE i * o FIGIIG{rs FIRE-0 - G G{er o £ 1
AL AP FEF D RRABANI B KRS o

(z+t=z) 4c“l"$ﬁ'fg_.»%§ Amblyseius californicus :

A E A L X R AR ¢ X EUR S 3 B A LS o

R i P S %;E-)%f\—"ﬂ'}r b o fd R Rgg e B s 7?? ?FL’fE LA SR R
oS ¥ UZER A 0 3 ERIRR o VT AR S o

= -+ =) 4 1245 Amblyseius cucumeris :

HFAPHESFEF > ALBRG T o] G185 o EERNR SR
FREGERE PN TAERETA S FERTE ks fies d e
AP G g8 ek o TR é_ﬁ]‘,% B bk DILEF R T2 o
FHWT piod st > 5 s v ioa 8 ~ SRR -« VigE o

(= + 2 ) #15i% Amblyseius degenerans :

A AR s RAET S A S o ] TR RS A g2
P H o HOKP B AE Ffo 2 ) ] G A HOF & 4 2
EE o hdr B icE ReE 2 HRp stk 2 E e

(= -+ 1) #1i%s Amblyseius montdorensis :
RAR 2 RM A FRR A i SRS - BES B
#m {ﬁt% FONE IR B s o HEFES G %frrﬁ N A X e gF T
HfF aE 52 Amblyseius s & > AP 84 # b o EHEP IRIGR
P EBARRETRA B I HLE -
(= + =) # 1ei% Hypoaspis miles :

- fEHCl i e SIRER AN I A G L K AR AR
BEA S IS SHHFWL Aot s e M2 G5 o md L AR
@;‘;‘]:ijv’»  ERFATE AL e RLIE A Fin s F ; ﬁgzzﬁgﬁ
%ﬂ#ﬂ bend R 0 SR EW o 8 el B 2R -

= ) 4 &+ Atheta coriaria :

A X kS W E EH 8 §ix Sciaridfly,Bradysia paupera
Shorefly,Scatella spp.fr= % #ic& s ddr o v P Edfodf 8 0 £ 5 &t it
HOFE3 TREP HH SR FEE TERAATT o AF
Mg A ddpm B E 2 R o

&N’“‘.‘B

(z+~) Fai Macrolophus caliginosus :
A5 R F 5 ATiTH 4 T| Encarsia 7o Eretmocerus & &% 2 ¥ fr B X

158



FI* % b is B3 HopF 143-164 (2008)

Foo £ ik iR $u L Einfoicd o A X Fi ks & o0 Bemisia
sp.f= Trialeurodes sp.i’ﬁ W fosc B - H 2P abh o kS
ﬁ—%iﬂl‘[; R ,io & ;H:_p £ ﬂ}i N a#’ﬂ N 1f-ﬂr;}7zifj)r-)‘l—]§l;‘—§~ﬁl’» s g;]
&ﬂ%%ij%%% |8 S5 e
(=44 ) # & mis Feltiella acarisuga :
AR ES ARG BERfeA T ¢ E NS FAgy 250 &
ﬁoﬁﬁ%ﬁ%iﬁ’R&%§¢’1§u%ﬂﬁ%ﬁ%,4R* L B AE
NIPF 2 AR REFEFT o B {riEE R A 10-15C 0 Wi
ks & ¥ t+_ FI R pris 18- pER %%’xo
AR F A RN Y F o e
Fetr ~ % ARl &$W ‘ﬁﬁ%%ﬁ%%ﬁ?io%ﬁ%

¥
D

@t},_[_lﬂ ,}Li)’zé%i ‘_;:—, ’%ﬁﬁ-%fi'f K§ sﬁ?i,/
ﬂi$*@i4#ﬁm%@%w&iﬁ@ﬁ°&ﬁ%l*
PR R B R i <

¥
5
7
¥
-

Rg
| ik

%ﬁwi% @ﬁw#%* BRI - ERTEDT AT GHE RS
FaG L AL R EP L1 FREF R T R T ALY
B AR AP AR AREUFLE TSR T AP SIS LEL
HA 5 ﬁ4#*ﬁﬁhmw“’%@ﬁ%¢%%@?o

FHHA e RAZH FREARTLFRAFDILZEE AR
Pt A P AR AR AR L AR AR 6 P F
PR FIl e B F EARG EomE 2 AR TE KA AL
Lwde s X HZIREF W A bR R SHET A LT AMA) 4
g e Hpiod S s o

4*“@? gt g s Bfaf 2 g A H R A BEP S F T F
P Hpl Ay AR BT AL IR AT 24P TE L -
ﬁk%ﬁéﬁ*”ﬁ Bad s FIRBERARN o gep Foit 2
A% FHFR 4 g 3BT o

159



4 B R g B

% #

=
e

W R

-k

MAEPCTALNTIBE BII v P AWE TWRAR LA
Eﬁi%ﬁxx*"‘f’\? "»-E%%;;’P’ R F S EINERAEARE R X F
%wn\%ﬁ’afﬁ#%bmeMP@’é %E%I%ﬁ%@
B e BRI o PP BT ABA %*mﬂWW%
ﬁr'r‘;txﬂ;'l% B~ I‘E‘J}’f",g T IR N PERE N B ‘!’p:*:m“ﬁ”’-r%ﬁvo Fp oo §"39;%fg(£%
AR FFiE 3RO FT V> T AEHRLI TR - m
PR n WX AL PRI ARWE R 2 R05 L | ok

ind

w»

juj

AR E R B, T X R AR R R E e e {4
2
i

AP BisE W%ﬁé%ﬁé%ﬁ?’ﬁ%i@%ﬁ’ﬁﬁﬁ%m4§**
Frk o P AN AFONREFRSANEYER O ORERELIL AFE
3%@,5$gﬁ@¢fm,wﬁﬂéﬂwwwﬁﬁg%wm#ﬁ%ﬁ\ﬁ
FEFIFH REZALANB AR EIFEAPP TR P AP Hp R
%ﬁ@iﬁhﬁéﬁii:‘%E’%F%?D~i***ﬁﬁé*?“5"& <E
FPEVERcLERP TR LRI KA ERRORES 2 %> T U F
%4 ﬂﬁﬁ‘fhgﬁ§£@4’¢ﬁ@4ﬁﬁm FEBInHE S R

i
FreE bk CEFIHMALERRART > ZAHERBE D EX > A RE A
wﬁ;%ﬁﬂiﬁﬁiﬁd°¢§$*ﬁr%$%*"ﬁ%?P pazd
T HEHENTT - L2 AT RRE S22 B R B ﬁriﬂﬁ#—"f’ﬁ:
B FAEBAE @@#?ﬁfaiﬁﬁﬂkoiif PR
BERAALE R REAGRY FHF2EEd AR ;}'-‘5‘5}’\’){:&?{"*?
FiRRAAYJmgpe n FTgad R F-Be »FHAF 2D
ABRZFRHETIREZ IR T AT HEF EMRP LS
AELRBET R FEAL CRFETEHLA /?ﬁiw 2R E
i

5l % v}’?c

FHIT > Ak o 1975 5 e “5’»1%?\4 EYEEFEARAHEAF T REZFTY
-ﬁ%gmlﬂw99n4o

FHE99 SR AZREEF AP IR T2 4 52 EHS
fiod A HEAIAS 69 F o

P ik 0 1995 o A il G X e o p AT £ 7] 11 36-39 ¢

POREAS T % R4 01995 & B nE 2 X Foo p ARET E 1)

160



FI* % b is B3 HopF 143-164 (2008)

31-36 -
PR S R o 1998 Ak At EF AL R BELEFHE -
101-111 F -

BED ¥ e 1990 FEP ARI AL T Pipad- BB o 4 ol
# 7(1) 1 7-9

ERIRT 019660 & MR (FH T B2 4 b pise S REL (TR B 1122
Boe

ERIR T SRR S PR RZE  BEAG 1985 T r I N E[F A
B2 sl ficiisk o ¢ B EFT 341213222

BIA E 1983 o A H eI 2 H XA g T Hed EY ~fF a2 HERMAEST L
;,ﬂ’{odﬁi %5;{.1—/*—\7 64 F o

RE P o19660 prh X 4 4 wﬂfpé%w AR E AR B AR 5019

359 0 1966 - ML A o X BHES R (TR A 0 137-188 F o

AR 19910 % T X4 fi 2 u* A7 o A F Fre a8 £ 80:39-41 -

AT 1997 A REZATBEFTWEET AR oflr o G BEERHE
P EFIHE LT pp35-147 0 S ¢ B R E AHHE o

FAeFo20000 bt w2 FRHAF T 2P P FAH 20:73-870
FoF 20020 Foofeeids gt BORS BT o BIFF T ALTS s

g LR BT 3:175-181
F4eF 20052 FEELRTFPAT FEHAELER L - TERT S
BE 2 AP E 2 280-307 F o
Sef 02005be X Bt WEEEIE L 2R o TEFGHEEL AR
3t 0 315-326 | o
FheF 20060 7 TN T ?iﬂ’iiﬁﬁro WRESS ZHIFE CF &
e ExH 4057 F
TheF - F %A 219950 %&igﬁfz:ﬂ:wﬁ e FFESZF TR R
71| 37:4-58 o
FAoW o HER 2001 - woame i dHEE S S BRI A HA A
21:257-267 -
TheF ~ HEHE 2005 F &4 8 A K ¥ (Mallada basalis ( Walker ))
Eh2 A2 PR SHRFH 2501-12-
FhF X T RERIE 21998 E M R AT RS o T B
Afrins d P EAFEE 2 77-89 F o
FHAE AT o202 AP ERBEFZ B EFABE R o

iy

161



TR LR ETE e ST

-

b By A

Jr
gr

G

BAEFIBFATIERT] o E kg €457 o 121-129 | o

c§~$‘90w% A S FsFA B ERaH e J8%
T a3t ¢ 226-232 F o

BjriH o 1985 ¢ B EX U E L FE st 2 NEe- T o 4 b i
AR 1(1):2-7 -

WHEE 1988 AR FAENT T RH LN 22 R FF® DL xR 2
F7isi 3R 43) - 131-136 -

R & 019970 AP PIE ok H 2 JIF R B A RBEZ A HPILFE LT
v 33?&&%11 10:131-143 -

BF %1997 % 4%‘;7 FEREEG ok 2 Mo R BB FRIG
it g &) o P AT 10:91-118 -

Bird o 1997 G A grad Pl BEY c LA BB FpisE
¢ &) o ¥ Eh G 4] 10:57-65 o

Birs 019970 T RIS P ic2Z TR EFEFE T 39 85-109 -

Bips sMAYT 21995 A BRLITT A AP PiciTo P EZLEE fEFE T
37(4) + 357-380

Chang, C. P,, and L.R. Hsu. 2006. A new-type of water-feeding device for

i

massive rearing of the green lacewing, Mallada basalis (Walker). Plant
Proct. Bull. 48(3):253-258.

162



FI* % b is B3 HopF 143-164 (2008)

Utilization of Natural Enemy for the Control of
Insect Pest

Chia-Pao Chang

Miaoli District Agricultural Research and Extension Station

Council of Agriculture, Miaoli,Taiwan, R.O.C.
Abstract

Biocontrol of agricultural pests is an old but very sound practice. It was
practiced by the early Chinese. Conventional pesticides, used on a long term and
heavy dose to control pests, are meeting with increasing undesirable side-effects
and environmental problems, e. g., pesticidal residual, environmental
contamination and the damage to wildlife etc. The utilization of natural enemies
for the control insect pests will play an important role. Thus, modern insect pest
management aims at minimal use of insecticides and to achieve safer and more
effective control of insect pests through ecological knowledge of the pests,
preservation ,rearing and release of their natural enemies, as well as developing
various control measures which can be integrated into crop system to suppress
the pest populations below economic damage levels. Recently, owing to the
coming of the age of ecological conservation, biocontrol is found to possess their
properties of high ecological selectivity, and big compatibility with different
control agents. The utilization of natural enemy for the control of insect pests
became to be emphasized items. Therefore, the purposes of this paper is to report
the past and recent research and development of the application for the natural
enemies in Taiwan. Under the cooperation with foreign research institutes, we
will work on the exploitation and improvement of biocontrol, and will deeply
improve the techniques of field evaluation and mass release of natural enemy for
insect pest control. Finally, compare the farm system of foreign country which
has temperate climate with the farm system of Taiwan which has tropic and
subtropic climate, try to explore their properties and differences, and to find their
effects on the availability of natural enemy. The results may offer a few ideas to

improve biocontrol application in Taiwan.
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Yi-Fong Tsai
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Abstract

In order to make the most benefit on the application of compost, i.e. must
really find out about functionality and composition characteristic of the compost,
grasp the correct composting technology. The relevant research papers in recent
years that also discusses to this paper. The content of this paper is directed
primarily to (1) The development direction of the manufacturing technology of
compost, (2) Research of the manufacturing technology of compost and employ

the achievement.
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