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Promote Organic New Agriculture

Huang Chun Chin
Director, Farm Chemical & Machinery Division, Agriculture & Food Agency

Abstract

Organic Agriculture is an industry of attach importance to manufacture and ecological
characteristics. It’s also the most friendly mode for the environment. In addition to produce
safety and high quality agricultural products for supply the market, and it also can decrease
the impact of agricultural production on the environment, promote biodiversity. It can make
sure that agricultural management is sustainable. For food safety and protect national health,
it have significant benefits. Only if facing changes in the domestic agricultural production
environment, consumers' stringent requirements for the quality of organic agricultural products,
and disagreement on International Organic Equivalent Product Trade Regulations. Organic
Agriculture Promotion Law announced on May 30th, in 2018. It will execute after one year.
This Law will promote the sustainable development of organic agriculture, increase the quality
of agricultural products. To maintain national health and to balance producers and consumers'
rights, and achieve the goal of environmental organic ecology, farmers' organic production and
consumers' organic life.Implementing the spirit of the Organic Agriculture Promotion Law to
"promote” the development of Organic Agriculture. Moving towards the goal of becoming an
organic country.
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Promotion Practices of Organic and Eco-Friendly Farming at
Ilan and Hualien County

Ta-Chi Yang

Researcher of Hualien District Agricultural Research and Extension Station, COA.

Abstract

Since 1986, it has evaluated the feasibility of promoting organic farming. In 1988, it began
field trials and began to demonstrate related organic farming technology since 1994. It has been
more than 30 years since then, and the area of domestic organic agriculture has been verified
to 7,916 hectares. It accounts for 1% of the 790,000 hectares of cultivated land in Taiwan. In
order to promote organic farming, it adopted the "Organic Agriculture Promotion Law" on the
Third Reading of the Legislative Yuan on May 8, 2018, and cooperated with the policies of
friendly farming. The development of domestic organic agriculture is just around the corner.
Organic agriculture is particularly prosperous in the eastern Taiwan region. In addition to no-
pollution production environment, it relies on the R&D and perfecting of the technology to
promote the system. In the early stage, the establishment of technology and counseling was the
main focus, in order to promote regional production and increase participation, in 2002. In the
year, the concept of “organic village” was promoted, and the promotion of production, life and
ecology was effectively integrated. Since 2008, the concept of “ecosystem services” has been
introduced into the organic production system, and the construction technology and ecology
of farmland ecological environment have been gradually established. Indicator species; in
2015, the concept of “Satoyama Initiative” was incorporated into production, and agricultural
production was viewed on a large scale. It is expected that producers and consumers will pay
attention to the relationship between production and their environment.

Key words: Organic farming, Eco-friendly, llan, Hualien
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Fig. 1. The part of the Binlang orchard phase.
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Fig. 2. The Management of organic orchard ground cover plants should adopt sub-regions and time-
cutting grasses, which can reduce the interference and impact on the ecological environment.
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Table 1. The number of various types of organisms observed in Binlang orchard during 2011-2017.
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Table 2. List of various types of organisms observed in Binlang orchard during 2011-2017.
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Table 3. The number of biological indicators in Binlang orchard during changing to organic
farming practices.
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Table 4. Changes in the number of Hippasa holmerae population in navel orange orchard during
changing to organic farming practices in Binlang orchard from 2013 to 2017.
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Fig. 3. The biological indicators of organic orchards was used as spider webs on the
ground cover (top left) and spider webs (top right) , nests (bottom
left) and hives (bottom right) on fruit trees.
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Fig. 4. Hippasa holmerae has a body length of about 0.9-1.0 cm (left) . The main
features are a white line on the edge of the head and back of the carapace.
There are two white symbols like “!” on the abdomen near the head (right).
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REETERRAR - IR Ra BRI - EWETE - SR & PLE - &
BEEFLE  NAMEHA ISR B R R A% - HE 2 FE s g 34
B (skeZ 0 2008) AR GIE 75 SR PR A 2 e M i eE R AN e I
EUUAEYIAR > MFPE DU - FEERE T > JrRkE - TEHEE - I8 - AL R
(4L ) FEFEEIERD | LB EAYIINERER 2 R e Rk (F
2009 ; F - 2008 ; EF 0 2012)  {HAEEAN - REWHEEEERE (RILLERN) -
HUIREETAREAR - AREME EMEZHE > AATREIERLAISE MY - &
BRI ER E RS ST IRAEIRAIEENAY) - alRERETIECREIELIR - Rk
BRIV B AE AR REER rh iy 2 A (R T P (T R /E s - DRI SR s AR

//[\O

RN EREET AR ARG R EE AR
Table 5. The occurrence of common diseases of navel orange after Binlang orchard changes to
organic farming practices.

w5 o . TR TR SR
2011 4 ESCHlis =SS
B BERE  mERE ” TERE  TEEE
& AR AN
Y14 4 =i T . . .

EEESLE EERERA
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TN~ EIREETERR AR T Raa 8 AR
Table 6. The occurrence of common pests in navel orange after Binlang orchard changes to
organic farming practices.

RefE]  res VBN ORE TFE &% B B RER EXT

2011 ££ +++ +++ +++

U e e e o o S S SR o o +++ ++
N[ + + +
20144+ ++ + + + + + +++ ++

sy +++ 4+ EREERESE . -+ R+ DR+ BEYHIHE

= RBIERSE

H TR A - S BRI R - LUBRS A0 - 2013 482 2011
tE (3ARAMEH) Eobr o BB AN E 15 5 ERMENNE 26 1% M
BUSH £ 3.1 © 2016 487 2011 fEEE: - SUBIHPELACHIR 2 (8 ERBAERNE 465
Tifsfses e A 2 4.7 5 (RERET) - BRI AR T A AT S &
FHKEFORS - EREERADINE » BHOPSER R 325 A BETRE
%414 AT GT% > 2015) 2 78.5% » BLSRE R BRI RIS R - (EFTEME
B R TR Y KRS (%)) ERRE LIRS R e ko
(B -

=t EYREETEREARIEREEREEEY
Table 7. The growth and development of navel orange plants after Binlang orchard changes to
organic farming practices.

i 2 R[] FRPEK (em) AR (em?) ftE A (m?)
2011 4 3 H 8.15+ 156 53.33+15.26 5.60 +1.43
12,51+ 152 138.40 £ 34.58 17.40 +3.01
2013 £ 3 A
(15) (2.6) (3.1)
16.39 £6.21 211.37 £47.73 26.08 £7.09
2016 £ 6
(2.0) (4.0) (4.7)

et - L oPIE R - 20 () NEBEREL 2011 FEEEI W RAE L -
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*/\ HUIREE AR ARIEERE L EHER

Table 8. The quality and yield of navel orange fruits after Binlang orchard changes to organic

farming practices.

N . N s L
FeREHNBL mofl [ ERRRE  EikEER O RH o o HE
(BITREE) & (Number) (kg) (9) (mm)  (°Brix) (%)
EIHRE Frost/
(AlgEE) 2013 85 325 382 41 105 0.73
BEMESTES 8 Frost/
(HEfFEE) 2013 100 414 414 30 8.3 0.77

it r BRSBTS (2015) A [FIREE o fE A 2 R 2 TR &R -

@l 71~ 2011 4% (|) ~ 2013 4F (1) Kz 2016 4 (1) FHEASREZERE R
EE AR E AT ELEL -

Fig. 5. Navel orange orchard plants and orchard phase of the Binlang orchard in

2011 (upper) , 2013 (middle) and 2016 (below) .
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[N - HEUREET ALY 4 1% 0 IERER (£) BinE C5) #
HBIEETRE -

Fig. 6. Approximately 4 years after the changing to organic farming practices in

Binlang orchard, navel orange yield (left) and quality (right) have

become normal and stable.

SR A R Pl o < LD )

REETAMEAR  HRERZFIEY L@ - REEEHELETRERE - 8
R R RRRIARY) > Z 1 ATEREL MY Z R A TR G BB
— ~ BT TR A EEFEA]

NI SR IE H e BV A RRER (R - SN R E A R S sa B0 G s ALE:
FEM > BRTREAR RSN IRAEE A RS T]
T REEEETTEREL fEE ) R

REEHE ERGER AR M B S AR B E - AR S E R BIEEL -
AR PR ERE BN - PR 1 nNBC D SR ERR S T R TS TRA R E
FEE MR EmE AT HAY ©
=~ BI5HEBR T AL AVEHFR]

BFERCDER I A R EEAE SRR D - C IRV EE T E (F
) - BRIEPERERI ERF F R EHE TR - ERERC ) SIS PHRET -

REPRA R AR IERCEATA B TR A B - AR B A RS
PRIER DA EE > PIATERE S IR ~ PRA R RAVRE S « BN & Y R e
fE5T ~Friay sl  EREHE - RaEVa R EIRE . F S 5 FREFEM S
AR © s RGBSR b WHE A SRR R G Y S
AL ZBEREUEL - A6 ARINZiE -

31



BRRRERIEHFR SIS REE

Proceedings of the symposium on organic and eco-friendly farming

Aine

HATE B & R AR R T HERURIES - A ANFEE  ZFAWE > 58
EAEERSE > IRAR R F AR AT RR AR =S - HIREER LGRS
Z5EHE ~ e Ay

UG PO R B T S TRE S A SR ST 5t - EP L —ERE R
A B E i B RS R ARSI (ES R A RO EE R IE (R - B SEER
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The Strategies and Cultivation Management Measures of
Changing a Conventional Orchard to Organic Farming
Practices — Taking Binlang Orchard, Taitung District
Agricultural Research and Extension Station as an Example

Yi-Chun Chen

Associate Researcher, Taitung District Agricultural Research and Extension Station

Abstract

The key to successful organic farming is how the growing environment is set up. The most
important thing is to recover and maintain ecological balance and stability. Basic strategies and
principles are as follows: 1) nurture ground cover, 2) use low-invasive techniques, 3) create
buffer zones, and 4) grow a diversity of fruit tree species/varieties. In this way, ecological
balance and biological diversity will be preserved, increased, and repaired, making the orchard
into a complete ecosystem. When transforming a conventional orchard into an organic orchard,
the recovery and increase of biodiversity is crucial to success. Main cultivation management
measures include: 1) management of ground cover, 2) cleansing of soil and recovery of soil
fertility, 3) stimulation and boost of immunity, 4) pest/disease control and plant protection
measures, and 5) application of integrated management techniques. Once the orchard has
completed transformation, the local ecology will gradually increase and diversify, allowing a
natural, complete ecosystem to form over time. With increased ecological balance and stability,
disease/pest damage will significantly decrease, trees will grow normally and will be robust,
and fruit yield and quality will gradually stabilize. Management principles after the successful
transformation of a conventional orchard into an organic orchard include: 1) minimal use of
materials and equipment, 2) precision management, and 3) labor-saving methods.

Key words: Organic fruit tree cultivation, Ecosystem, Biodiversity, Ground cover, Natural
enemy, Indicator species, Spider
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RS FFENE Y TURR
BT R EHE YRR R A RSB RIRC R
PEhEEENRY - BT E
" BT A R K R AT R R L

TP

VIR E B - A DR E R AL rY in'E 4 BRI AR RRAUAIRE - L - B3l
WFETEYDIR ~ SRR R R RAACHIE Y PR SR o (R R EYIR e B 4r e B By £
HRE - ERAREKERESINERNVEE - TFK > GBNEREERAEYIEE
o W HE VIR GIE  (—) LASRESE T L5 ~ FRE RS iR sk, " CH100
fEYfER (TE—H) | - WTERPNGIESESN - IBREW - ZOkW - o4k
A gr e m AR Rt 0 (=) DA - B - (IS RUERFEY RV
pk TIERE ) TEYICRERIE] - AIARIAEYIRIER - (=) FIRRERR ARG -
tEYIRAA LRI AY R o 0 T ZRAEER A0 T REUHFALE, - ATARIETEY Bk R
EAFRER 0 T BORKHRLE ) WIVDaE A R o thAh o FIFISERR - SRR - HOH R
Pseudomonas boreopolis 15 PBGG fi 7 » m[H XA/ H217F459% ( Rhizoctonia solani)
HIEEAE - TEMFYIIR 20y T SEAE S BRI EY) - &R RSBl EathtR - 25 B

e e

FEELAREE (Bacillus subtilis) ~ J&LES ZF M E (B. amyloliquefaciens) ~ &4 JJE (B.

thuringiensis) ~ EiRFAIMRE (B. mycoides) ~ HEZE§HEE ( Streptomyces padanus ) ~

FARM 1 (Trichoderma harzianum ) %5 2% 8RS TR U E VR IE Y Pre€ BORT (2F

VIREE YR - FEHREA g EmE o CE A TRV BCEEANFE YRS

i 5 (VDR o AEIEYIREE G 2 - Y OR R fnpll - RACHESR THIPUIEFEA] - A
E

REAREERIFY R EERIEA - B (—) EREYEZY) (pests) FYAIERIEE : () W

37



BRRRERIEHFR SIS REE

Proceedings of the symposium on organic and eco-friendly farming

sotEVIPRIEE Ay E IR . (=) FREVFEVNEREEARE - () =
GHREEEEHE > B EREEE -

BBty - EVIVE ~ RERN - (FYRaEEHE - EYRE - LY

Hi S

HEYIIRE TIEBERVEB N EEEY E AR - REBEEERTAIRIEE - &
R K R E BN R E R « SE R NS R FY B RE S T S R (e B B
fit > FEEMAI TR A BRI A E N e BB E M © Rt - EalitsEta
Viire B mliF BEYRaESG S EHN TR FE - 2R KERELEJIIEXRN
HEE - KEREAEYI REE L2 S EER 2 B AR ANEZE T - BTN
GEIEAHEEESRE (IFOAM Organic International ) £y " R EEEEIR(FISRT (Best
Practice Guideline) | AY#i#: (Sustainable Organic Agriculture Action Network, 2013) -
AR » BRI R BRI R A ) B 2 s DU (U LR S IR Rl a Rl
Yimaa ENFE 2S5 TR ZIIIMNED - A FEHEHNERRE G EBHEIEY
M~ AR BRIV AL =AY Re BRI o ST A BN BB = R B HEE)
EMATEEENRHAEEREE A S 'YL S -

H s R S

KRE P br o€ K B & 16 %) JR 2 %E (botanical pesticide =X plant derived
pesticides) - FEIHSUH] L HAIFEYIBG A S e VRS ARG > $H B RS YRR
BV L ZERER - & - EEFYEE - BEAREUTEY SHEYHVARERERY) -
prand=pols - BObERS - B8 - B - BRE - BERER C ER - BEAREER - fEEE
HAREZAYENE > rHIHA FSEEYH R E (Cowan, 1999 © 553 » 2013) -

ettt F el {F RAEY)IR R SETE FIRVEY I T E > Hh B 8ia YRR e E 2 i
500 Zfdrh s dErhadyy - MEMAYIRREE 2 RMHE S8 HEZ - [H e gl & A -F
HW o BRUREE - 20 - FhE - BRER - B - EER - NEmR SRR wET
SRS VRS N EI T A R (5 0 2013) < RANMEYIRERE A EYIRENIFE
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K BV Z B S BN A E Y% s EAUIR e - (e et LokeR » T RE&E 5
R - BRI A AW BF EEYIE A TURTENEE ST o S& 0BT RE A R
fit (Reynoutria sachalinensis ) ZZHU& °] LAA R ATEY) k95 RO KB - 2R 0L 2%
FEl A ROR A2 AR R IR L - m] SR EEERIEE R AR B L) 288 - i e
R ERYEZ:  (Daayf et al., 1995; Konstantinidou-Doltsinis and Schmitt,1998 ) - H Aij[E]
SNEAFIFI AL ZEE) - DA Milsana® pg S (£ T TE_EHRES © 55 B MR b A
HIEYE S E AR U o B IEREE A& (=% 0 2013) -
AR E TS T Z YA RBEIA T
(—) CH100 fE)fER (FHl—F) | @ ISR TALE - PO T8 &
R e R MIiEe R ERECHER kY Ee R eh T FEO
AR 55 SHRAVRCR - ATARVDEIESEER - BERER - FEHHE - WK
DALk BIE Wk 2 & 0 BN o R R e A e AR R AL (5= 0 19925
Huang and Chung - 2003 ; #£%¢ » 2004) -
(=) e B AT R BUR Z A Y S BUR EHEY R R EE R A N E R
(H%E > 2005) - ZPfCFrO#EE T M EHA G - B - ISR RIERES
HEYZERURERBCRER S JI8E ) tHEYIIRERE] - A ARIEEIRER (=%
2013) - WFERDT - REEFREE 1000 £ 5] DAMTATFAERRIER ~ CoSRRIER ©
(=) RAEYIHAA LR BB i > 40 T SR fmER | A0 T OREORAALE, o
200 {5 2 400 {5 HEY) - AIAEREEY OB E R (3% 0 2013 ;
Koetal,2003) - " Z&figs | MEIRIEM AR LG SRR RIL K —2
SERE > T PH PR R T S Bl 4R R (Ko et al., 2003) - [A]Hg A sk DAE )
KIGELR » B ZEa - (BEA BEHVRENGEM (5% 2013 ; M
2004) ; BR TR ZAb - slERsE R R A CAE Y B aa SR B 2 &y 3
FEER > B 2 BRACH A A e Ea ki e (B - 2015) -
(rd) A P Mk ZE KL A S A0 R BR SR G SR T 2 A R e AS
(glucosinolate ) - «EiERE 2R (F A IR B A R E (F RIS Y)E - #EREFEA
F - #88 p 8 Y —f Pseudomonas boreopolis 4B @ B A A i Fob A i 2 08
73 RISk REHERE P. boreopolis 7% » AIRERUH R EALY) ST IIMSMZE
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(Rhizoctonia solani AG-4) ~ 5457 Ed ( Sclerotium rolfsii ) ~Ef%% & ( Sclerotinia
sclerotiorum) ~ ¥EJKE (Pythium aphanidermatum) X ¥&J% E ( Phytophthora
capsici ) %5 B A #Z HVHIE D% (Chung et al., 2003) - F& 1% 8 [ 5 A K
SERFHE ~ EEBE 89 - H B Sz P. boreopolis #F #1 5 PBGG ( Pseudomonas Brassica
Glycerine Granule ) A=tz ki Al - it FH s T3 bR ml B2 s 88 h i 8 B e i
AVEEFEAN - 5 AT [E{E Rhizoctonia solani 5 [#E > B 317 A% Y284 (Chung et al.,
2005) -

T e DR A SRR
F RS2 G S0 IF B 2 MR ~ AW B AOR L5 B AL > AR AR

(Bacillus subtilis) ~ JRALIEAS ZF AR E (B. amyloliquefaciens) ~ ik ZF U (B.
mycoides ) ~ A5 (eg. Bacillus spp.) ~#&& JJE (B. thuringiensis) ~ K& ( Trichoderma
spp.) ~ #fEE (Streptomyces spp.) ¢ o AL T EHDIE R AIAREE (B. mycoides) -~ 74
ZEfEIE (Streptomyces padanus) ~ EEZEHBUE T~ DU E RS R P {Ef] -+
st AR VIR ) Or e B Bl 4% Bl e R RN -

EIRSFAIARE (B. mycoides) fEEE B B O A M mm E S50 REY) PR R -
EEBELAEANARESE FEENE LI REEEYIE " AREEN L LEM —
HYRE A EVEGEM M HEE—ER ) AVEREN - TN - 538 - {LFEE
V2 REEH - EIRFRREEREYIREZE LS EER B R EEY AR - EED
EE ~ DUGHEEYELDURMERER © 72888 F E RS AR ik o] AR HE Y
BEGVE L (indole-3-acetic acid; IAA) ZHHNYIE - A (e#EEH - &E - PEK
EHNEEY AR RAVDR (BREE - 2010 5 52 » 2018) - EREFAUREIRAIELTIAEYE -
B4z EiE (biosurfactin) Z MHRAR Y © T ALY E IR AR R R & RS
FNHTER AP - (Pythium aphanidermatum ) 28 4= fi 510 (R = 45 2E (Peng et
al., 201757 » 2018 ) - LAl » EHIRZF AORR G B RLLE Bacillus YA YIRS (2 £ B (PGPR)
HRAEEYE EDUMERIEET) (Choudhary and Johri, 2009) - AT EARYBZE tE DA
FeE A E RS 2 N R R R R 0 2 M 6 o] 3R B E R A B
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e E MR D A mAYEE & (T fils » 2017) -

T #EE (S. padanus) EHEEE - IAE HAVEE » 1EWT5T o S B 2= g
f#= PMS-702 w4 ST AV E HIH 2 YRR R - b 728 S s - R
i1 1797 2 97 i Rhizoctonia solani AG-4 BB FEHIRUR > LOBZEHY) 7y 8 - (L2454
SCEE T R EEE R T EENAYE KafeE &R (fungichromin)

(Shih et al., 2003) - SCEHEEF DI HEEE E A G OARELIESR  IETEE
IR PR B E MR (Wu et al, 2008) - [h4h - TN~ S8 R &%
HEHEYIREEREEA A ERRERRPIAE ) - B A B 3 2 W e BA ]
ROR > A1 EAEPERE (Acremonium lactucum) ~ FEAERNGR SEABEEE (Alternaria
brassicicola) ~ JKEEE (Botrytis cinerea) ~ feiEJKE ( Colletotrichum spp.) ~ $if{t
(Fusarium spp.) ~ t&fEJ%E (Phellinus noxius) ~ &%fE0E (Penicillium digitatum )
i S EE A (Mycosphaerella pinodes) ~ J& 9 ( Phytophthora spp.) % (Shih et al.,
2013) - HE—IC R H AR SR E TR SCR AV AE YL - 588 PMS-702 5 ZHIN;
JhlgeEE (Shihetal., 2013) - fR4ly PMS-702 52 Sl R TE Y Pre& B4 2 BRE AR (K i
& R EE - BV - BURREC  RREEIETE - SRERONEE - Aot - &
HeakBn ~ OmAEE By - HERE - DU EISE: » BN - R TR bR AEY)
IR AUETRRE L VRS - EANGE - i S BLEE T

MR EE (Alternaria spp.) ZHBZEAYHFAEARUE TEH » TR EY) EA]
FHEREYIHUR - THS B RIC SRS 75 Alternaria tenuissima APROL Fit 25 By A &5 (4 & i 1]
(M YR A4 R BRI B E AN - A TR FAERM IS E (R, solani) 5]
FHILMERCER © [BEF R0 BEFEOE N EABEEIHHEEE A RDIR > E
ARG R BN R » AR I EYR S 2 484 (3f » 2010 ; Hsieh et al., 2016) -
78 U E T O BRI R ENE Y S e R A O 2 ~ SHNEEYIRSERES -

REEHEHNEEERT 2R EMNEEYRIEE S $HE 6

(Lentinus edodes) 12T & EE (Clitocybe nuda) 2 £5% 2 i iR w1l 5 2% f= JE W B

(C. higginsianum) fi1-#=f ; = (Ganoderma lucidium) ~ F#E MR T HiEE 2 %E
TR AT S BB R (A, brassicicola) Zf7-382F ¢ %] &2 ~ ZEfEEE (Coprinus
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comatus) ~ F#E K 4H (Tremella aurantialba ) =5 VU EL 5 5% 8 e Al TRV 05
P. capsici HY)j#EfE 7% %F (Chen and Huang, 2010) - Jtb4h » Gl ot B~ [E Y
GRS B RN AT 2 AEAE Y R AR - T SR PR - (Acidovorax avenae
subsp. citrulli) ~ #JEJHE (Pectobacterium carotovorum subsp. carotovorum) ~ & fiif&
(Ralstonia solanacearum) ~ 7KfgH A% E (Xanthomonas oryzae pv. oryzae) -~ +
FAERIEERE (X, campestris pv. campestris ) MADFEHIEEPERNHFE (X, axonopodis
pv. vesicatoria) 2 (Chen and Huang, 2010) - B35 N [C T8 T B Rs a0 il E
JRE 2 AR R M - Sz YE BE0KME ~ (ER @R &R (Chen and Huang,
2009) - firffTHE—PEEE R T FEERSE IR PSR R IRy - R
5-methyl-6-methoxymethyl-p-benzoquinone ~ 6-hydroxy-2H-pyran-3-carbaldehyde k7 indole-
3-carbaldehyde % =f& (Chenetal., 2012) -

RS2 EVRE Y ReE BRI AT A B LU T 18 7 IS HE Y R B G B PR tE
VIR - B (1) EAEDTAYE (antibiotic production) - EEEANIGIEGH ZRIFE : (2)
Bt (competition for nutrients) - EFECEIBHGIOURFE R OGRZ 0 (3) BFE

(hyperparasitism) » FEHAEYZ LR RIEEIR T ERRCERIERE © (4) A4
Beorfgie R (cell wall degrading enzymes ) EL#257 i R B 2 AMAEEE © 8¢ (5) FHEHY)
EEABTME (induce systemic acquired resistance ) - BHEEECEEEHIIGHRIRE ©

EALAE PR S

AL PRELE I AE AL %% (biochemical pesticides) - E13E R &8 5 % A4
YItEZM OB LR RS B AR LR B HAF R — B EEE (5
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Development and Application of Eco-Friendly Products for Plant
Protection

Huang, Jenn-Wen"", Hsu, Ching Ching’ and Shen, Yuan-Min®
'Professor, Department of Plant Pathology, National Chung Hsing University
?Assistant Researcher, Taichung District Agricultural Research and Extension Station
“Innovation and Development Center of Sustainable
Agriculture (ORCID:0000-0003-0798-4332 )

Abstract

An integrated use of environmentally friendly products into plant pest management could
help us to meet the goal of sustainable agriculture. Development of botanical, microbial and
biochemical pesticides is one of the most promising strategies against plant diseases and pests.
Several plant-derived products have been developed and used to control plant diseases (1)
“CH100” product containing extracts of cabbage and tobacco and Hoagland's solution has been
shown to promote the growth of vegetable seedlings and effectively control rust of Chinese
chive, black spot of Japanese apricot, powdery mildew of plum, and mites on eggplants. (2)
“Huo-li-neng” is a natural plant protectant made of extracts of Chinese sumac, turmeric,
mesona, and white ginger, and could effectively control anthracnose of plants. (3) Emulsified
sunflower oil and soybean oil could control powdery mildew and downy mildew. Emulsified
moringa oil could control aphids on strawberry. (4) Granulate biofungicide PBGG containing
Pseudomonas boreopolis, Brassica seed meal, glycerin and sodium alginate could reduce
cabbage infection by Rhizoctonia solani AG-4. Until now, many microbes have been isolated
from rhizosphere and compost, analyzed, passed through safety evaluation, and developed into
biofertilizers and biopesticides with various formulations to control plant pests and diseases.
Those microbes include Bacillus subtilis, B. amyloliquefaciens, B. thuringiensis, B. mycoides,
Streptomyces padanus and Trichoderma harzianum. To better manage the pests and diseases,
the following guidelines for the use of plant protection products are suggested. Farmers have
to: (1) understand the lifecycle of the pests and diseases; (2) know the effect and mechanism
of the plant protection products; (3) know the transmission and infection pathways of the pests
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and diseases; and (4) use field health management approaches to decrease the densities of pests

and diseases. [This work is supported in part by the Ministry of Education, Taiwan, R.O.C.
under the Higher Education Sprout Project]

Key words: Biological control, Environmentally friendly agriculture, Pest and disease
management, Biopesticides, Biofertilizers
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Table 1. Nutrient characteristics of different agricultural residual materials

EEFeRE CIN ik (%) 2% (%) Bk (%) # (%)
43 13~17 35 1.8 0.5 1.7
56 8~15 42 3.0 3.0 0.5
o 6~9 18 33 1.7 2.4
ok b 18~22 55 2.4 0.4 1.8

KA 4~6 38 7.0 0.6 2.4
KfE 30~36 42 1.3 0.3 0.5
il 120~500 70 0.3 0.08 0.6
5 45~60 43 0.7 0.1 2.0
e 5 70~90 35 0.4 0.1 0.6
K22, 25~40 44 1.1 0.4 0.5

BRAR © EPERSERNTS 0 1995
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I 1.96 4648 2.23 5435 2043 1626 0.23 0.5 3.17 8.79 4.23 76.24 7.6 7.35 5.9
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59 5.59
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e H AT E T AT E R E R RS DI TIREE - SR B AR S
reEsg EREE > HREERHS  BEEENE  BRLGEHEBTHER
RUPERAEFERA - LN - AR BB SR Sy ~ BUE J1HE ZIRN FARERST -
i FE R AT SO IR S A T 228 - {58 A 7 AR LA [F A A R e R 5
BN R R AR - N EEM A BRI BE S F > MBI B AR
flr ~ BEACTT ~ A ERIARGREAE M AV BIRIE R 2 (8 I sElE S8R -

57



BRRRERIEHFR SIS REE

Proceedings of the symposium on organic and eco-friendly farming

THREMERAE V) BUR] R — AV YR > HAR RS S BHEM K EAH
Y > B HE S S EA FE HAVEAENES (B—) - AENVMEDEEASE
THERETHgELESHEARHEY ROILEY)  BEEVESHREEYERE
7~ fEME ~ W - ERKRHEDS > REMHOHRATEAERSE -
BIGE ~ BIHE -~ B B WA E AT ER L MATEEE
SRR E A E B Ry m] A A 2T R R FE o A5 i 85 Y 6
PRI - SEEER ~ BIEY  BER - WL IR R e E
EFEERGREM > SR ZHRICE T (=) -~ FHESREAFFERRE
R EREEYER « te7hE B E B NI EYI iR IR R AE DAY RREThRENE
DA EIR o HE B IR SR nl e Y E R IR R E B ESN - WAEEEY)
REALEGIE R - BWEEEE S EYERERS > WHREFYT
AT S e 2 2R Z RETT T3

¥ A LX) %
Pk Ay B ) Bio-pesticides
(Microbial agents) i% Reft
T Bio-fertilizers
A 4 ; AL ) y
= A\
%& gml;:% i atrei —> (Fermentation
'(scrlg(re?wirlf;;)s o system) MRl A WA
— Composting bio-
agents
ﬁ Ak w4 ) A

Recycle treats
¥z 35 447 £ # #sanitation

]

Trichoderma spp.

Bacillus spp. A REME S REY
Ffak- Likka & & M AH E fEfeed
Streptomyces spp. CHBE b B E PP,

& — ~ DOREMET A YRR ol 3 H AV RS8R Tl i

Fig 1.For the purpose the functional microbial agents can to develop into a variety of products
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Table 3, Functional microbial preparation reference formula

4%) 7 A fii77 B ficis C fic 77 Sl fic 77 C+SI
IS vl /AN 0 0 0 0
Wk 0 1A 1N 1A 1A
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Table 4: Results of the transfer of microbial strains and biologics technology in recent years TDARES
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Development of Agricultural Surplus Material Recycling
Products and Application Techniques in Friendly Farming

Chen, Chein-Wei" ~ Teng, Ya-Ching® and Tsai, Yi-Fong®
'Branch Chief, Taichung District Agricultural Research & Extension Station
’Assistant Professor, National Chin-Yi University of Technology

® Director, Hualien District Agricultural Research & Extension Station

Abstract

In Taiwan's agricultural production, about 4.6 to 5.2 million metric tons of agricultural
surplus materials are produced each year, of which 49% are livestock surplus materials and
42% are agricultural surplus materials. These agricultural surplus materials are rich in organic
carbon, nitrogen, phosphorus, calcium and trace minerals. If they can be recycled and used in
agriculture-related industries, they can be used for friendly farming, in addition to increasing
the value of the remaining materials. It can achieve the goal of sustainable circulation of
energy-saving and carbon-reducing resources. The Taichung District Agricultural Research &
Extension Station(TDARES) has developed relevant application technologies for agricultural
surplus materials for many years, and has produced and marketed a variety of products.
Each technology is 1. Rice and related seed pollution or residual substances are developed
into Trichoderma, Bacillus and Actinomycetes, and are used as crop seedling inoculants,
composting fermentation inoculants and biopesticide mass production preparations. 2. The
agricultural surplus material is developed into biological composting. Using the decomposition
ability of Trichoderma and Bacillus preparations, the remaining materials after bagasse,
rice, animal manure and mushroom cultivation are developed into solid organic compost
with fertilizer effect and soil texture improvement. 3. Development of functional microbial
preparations, using microorganisms to mix and ferment expired milk powder, seaweed powder,
sugar residue and molasses, etc., to produce liquids agents that promote plant growth, improve
yield and quality, and increase crop environmental resistance. 4. The development of natural
material plant protection preparations, the development of natural organic chitosan mixture
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with the fishery residual substance shrimp and crab shell powder combined with microbial
fermentation, with the effect of controlling crop powdery mildew and downy mildew disease.
5.) Develop the remaining materials of the mushroom into a new cultivation medium, inoculate
the remaining materials of the mushroom with the fungus preparation, and develop the residual
material of the mushroom into the disease-preventing medium and the root environment and
temperature control by simple process and rapid de-chemicalization. Materials to reduce the
impact of crop root disease hazards and environmental stress on crops. Since the above related
microbial preparations and products are effective for crops, and can reduce the impact of
pests and diseases and environmental stress on crops, the use of crops for friendly cultivation
management can reduce or replace chemical pesticides and fertilizers. In the process of
friendly cultivation and management of crops, combined with beneficial microbial strains,
biological composting, disease-inducing media and functional microbial preparations, it can
promote plant growth, help nutrient absorption and inhibit disease occurrence. It can induce
systemic resistance in plants. In addition to improving resistance to disease, it can also
resist stress in extreme climates. In addition to reducing crop losses, it can increase farmers'
cultivation confidence and improve friendly farming due to pests and diseases. Management
has the disadvantage of causing poor growth and poor quality. At present, the relevant
technical kits have been established to apply the cultivation technology Kits for the cultivation
and management of rice, organic vegetables, melon crops and guava, which can effectively
reduce the impact of pests, droughts, flooding and low temperature stress on crops. In addition
to increasing farmers' income, related technologies are a great tool for promoting friendly
cultivation in the future.

Key words: Agricultural surplus materials, Microbial preparations, Beneficial
microorganisms, Friendly farming
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The Certification System of Green Conservation Program

Rung-Tsung Chen, Ting-An Wen, Hui-Ting Chang, Peng Lee, Muh-Rong Su
Tse-Xin Organic Agriculture Foundation

Abstract

In Taiwan, 24% of the land is farmland. Therefore, the practices mode of farming will
directly affects the ecological environment, in addition to the food safety. How to provide
nutritious and sufficient food without damaging the environments for future generations is a
major issue. Promoting Eco-friendly or organic farming, promoting environmental protection
and agricultural economy in parallel, is equivalent to perpetuating Taiwan.

This content will explain the certification system of green conservation program by using
the Participatory Verification System (PGS) .1t is hoped that by inviting consumers and relevant
stakeholders to participate in the local exploration, the parties will promote the multi-party
through the shared vision, goals and benefit sharing process of relevant stakeholders. Multi-
party participation and integration will effectively improve the overall ecological environment
quality and implement sustainable green benefits such as rural economy and ecological
environment.

Keywords: Green Conservation Program, Organic Agriculture, Participatory Verification

System
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Alternative Farming System and Solidarity Economy: A Case
Study on PGS Project for the “Tribal E-Shop” in Taiwan

HueiWen CHIN*

'Executive, Association of Taiwanese Indigenous Peoples’ Development, Taiwan

Abstract

Since 1930s, modern agriculture does not simply change the globalized agri-food system
but affects the lifestyles of indigenous people who currently live in Taiwan. Indigenous
people’s economic activity is separated from the originally traditional economic model and
becomes the economic pattern mixed with semi-traditional tribal economy and integrated with
modern capitalism. It therefore results in the large migration of the youth and aging population
in indigenous tribes as well as the collapse and gradual declination of tribal society. Under
the influence of capitalism and neoliberalism, indigenous farmers who have accepted modern
agriculture, regard organic agriculture as the development core. It is generally regarded as the
best strategy to improve indigenous people’s economic situations.

Nevertheless, indigenous farmers, who generally have family farms or are peasants,
have to face many difficulties in entering organic agriculture, e.g. economic support in the
transformation period, hinder of organic accreditation regulations, and marketing dilemma
of small scale and little production. To assist indigenous farmers in solving the dilemma,
Association of Taiwanese Indigenous Peoples’ Development (ATIPD) established “Tribal
E-Shop — Cooperative Production and Marketing Platform of Indigenous Tribal Industry” in
2005 and applied the idea of “Participatory Guarantee Systems (PGS)” to develop the sharing
spirit of indigenous tribes with the model of “farmers’ association” and develop the solidarity
economy of indigenous people in 2012. The cross-tribe and cross-ethnic group platform, under
the premise of indigenous farmers facing the marketization of organic agriculture, applies
cooperative production and marketing model to struggle for against capitalism. “Farmers’
association” is based on farmer’s organization for learn democratic decision-making,
autonomous management, and consensus coherence as well as develop solidarity economy.
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The farmers regularly learn from each other in the monthly meeting, which becomes the
mechanism for farmers exchanging knowledge and constructing sharing relationship.

The PGS model of Tribal E-Shop starts from agriculture transformation (organic
agriculture) with cross-tribe and cross-ethnic group organization patterns and applies the
cultural habits in indigenous society to break through the boundary between individual tribes.
It allows the cooperative production and marketing model becoming local resistance strategy to
capitalism and neoliberalism, coping with different ethnic groups and cultural background for
detailed adjustment, and then establishing their own models and characteristics. The 5 farmers’
associations therefore achieve the cross-region integration and become the organizational
basis of pan-indigenous solidarity economy. Furthermore, the level of indigenous living
culture should be integrated into the production and marketing mechanism of modern organic
agriculture to tightly connect indigenous alternative agricultural systems, local diet culture
revival, and food sovereignty so as to develop the agronomy movement with indigenous
traditional knowledge and characteristics.

Keywords: indigenous peoples - alternative agricultural systems - solidarity economy -
PGS
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T2 - AAIREE G - WE B Z AR T g i S T
{EREMERARE &8 - BB R IR TR - MG R -
EIELIEESE e A T BT T /KR ~ 0K ~ B T84 - REFEY 2Bk -
PRI ETER - B S HEAVIEACE o RO R RO TR R 2%
T AR (£ > 2004) -

R EEFDRER A A - LR AERE et NS A E
Mz TERAWE S ERR (BRI - 2002) - RHEARY AT E ACHE AT 5
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HIEPEBRLENARE N EEE - B ENARER % > BRI
BoEEBFYAERTNE  WAVSHIRRE 2R - {RIH (2000 42 2009 4 )
48Tt A (R P B AR Bt i SE A PR BVt Ba &k - BURER TS
HIA B R AT 6 SIS I HIBARE S & » Hi% 3 FrE & E IR
fem tEAWRESE (FAF > 2010) - K] (1989 4 £ 2009 4 ) 4
FREERDR 2 AR & YA RE 2 B AT 10 FHIZE A0 - (H5Y 2000 4 LA
ISR /N (EEE > 2010) - DL EWifE R Bnss R #n LI vl 5E
HEEAWREW RS (£ 2018) - HIL - BT AR SR B i
BERLT - HLEHETAE 2 (5% > EREE -
= BB AR SR AR A R

R URIEAEYINIER £ R - SEAVETEAWMARE - 5% AR SE A Y &Rl

JEM B BEEERRNERAE - DIETRREESEMH BN ERE » A2 RaiE
R RN BENRIBREAR Y - TER R & B Y IR R e R AR -ty

EATTAEEAGM - HIL - WA EAAKEH AN ER I ETER - S5 EFEVTER

EIEEEY AL B AR EENARERREY - T EREAREENKEET

2 EREAER A AR ARERN - BRI A AR RS SRR AR AR R
(7 > 2005a ; 2005b) -

A= HEFE % (eco-agriculture, ecological agriculture ) [ 35 B £ 158 2257 W. Albreche 1£
1970 FFE SefR HItEE - MAE 1981 4 HIEEIREEZ M. Worthington B E 2 RAIEARE
AE B FHERT ~ BRIE A HEOR EAAan )] AR Ss B rl Rz i/ NRESE « T HACK
HERAK A R B RS AR, - BARADI RS B 0 - Wl 2 e T T
A REEE (ecological farming) - F5EF/VEREEERYE - DEHHEHRER T

Bl EIREAEEFE (£ 1998 #F - 1999) - A [EEFHERREENRIBRT AT -
AREEHIVRT A ¢ L AREMGGEARIEART - TFEE ARSI - HEiRMER
HIEERFEL R &) 5 2. s b IMInVESE - ARREMRIEWRIET] - FEEYARONENE
R RO 4Ry 5 3. AERREM B AT B T Ml R B R AR - AR E L
By JOKIIRRE > AR S - BEARERASENMLEYE ; 4. LREEHHRENE
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Y REBZEEAEN L FRREMERS  NHAFEAAEB(LEYE (Green Peace,
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SRR AE Y ALY B AR » MVHETTEEEAVER IR - dn{ERY
TEF Ry L R RIS 8 I E 2 A e TR R BRI A - AT 1384
Z RN - SHERREE A FEE 1Y) - AT AR AR E 24 (L - 2001) -
BN ~ e A R S R R S F e 2 F T EY T E R FER > BLEARL . (EY iR
{E - AR R HEERE R - @iF7=0A (L KHBLR iR 5 2 SRMEYBITEE
FHEYERIE 5 3. ZRIRME(EYELERR M E R 1F 5 4. FIESHEY SRR A RAI R R
5. R EYIRIIER - dmlFRYEEHRANESE (1 BEHEE 5 2. FFE&ENEs 3 MRAIEY
LB R EAVERTE 5 4. 58 DURARHHRY T ERIEAFF AR ) #HEJ7=0 (GEFIE > 2001
F > 2009) -

ffEEfEE—A RIS - fEE WA EY) » I BSOS TR E IR
S EVIEE SR EE R (R (Zhou et al., 2011) - (fifEfE 2 HAYLER 7670 Al -3 & -
B 1125 4 8 <2 JU P e ik R e BB 2E - I H R DUFIF RIEYICRE R EY) - & —TREESIATHE
TEHIE - MFEVER R - £ — T IFY) R B IR S — R HA TR S0k - (ERfE
TEVITE R HANER A R - 8 THEME) - KBRS P AR A ERERE—EY
ERIVEREE - SRRV L AT DUR LR — Lo (r3 (£5 > 2002 ) -

B (R RIS AL - REHIER AR HER - (EEFY4EE - R ESBIEE
Hhi AR GRIAYRI(E (Yang et al., 2017) - fEARBAFORMI(E - BAEIEE S TICAEY)
HAVEE - FARBCAEMERASEIORER BEREREERS @ RATBEZAWE - 8 -
HoEERs BRI AMRE 18 pH E - EWEEYEIEHELREE L -
FORBIFEAEE RSB I0 T AR E VIR A AR VB & TOH B 261 (Zuo et al.,
2000 ; Zuo and Zhang, 2008) - £ RKELKGE(FESMHIERNATLARRR Y EE (FER S
EIER) BiRmA g NESEF o IS EY A5 » Er LIRS EYI A E I TEE -
EREEYIEAEAE —iERy - ATLAER S A B mMHaFA (5F) MBREAE T ER (8
#) o BIEIEY) A& LUA RO IR SR PR - (eI e BV EE T
M (Wuetal, 2012) - B§eEEAIORMIE - LLEKRZRFEEAERAVMERT - 118
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SREMFOREE - AANERZBN ERIRERE - TANERZIVHE TLAZERITEY)
TanE o WHES BRI FORERR - S BT fIE5M (Wu et al,, 2012) - PHJK
BORKZEELTCAE ~ G ~ SHREEIRYBR 3 fEE 4 f 2 RTRIEE(RES » /AR S A ET 2K
EMEFEE 520 (Francoet al., 2015) -

AHRAERRRSE I St EF - RAEREE - R E KRR A R ] RIS 1 A
(EAEVZREAL - BESNEESZE - ZEOVEY) miEnE RS - @EREYH Al
TEEFEEMENMEYE RN B8 AH (> 2005a 5 2005b) - FE G NTEEE A K
R S SRERE I BB CAE Y - B2 HE TR B R - fllas - e - T
il - EUrEE - A E o HATATF MR iaT - RIRGERIEY) - FEEY) - BRICHEY)
LR - LLAE FEEREE A EIRVSUER BB AT - A — I REEEHE A E H M B fe77 (wild
flower strips, WFS) - BP{EAFE 6t 7 Riiay) » BRI ENIIEYIERE - BHEE RS
SENAL BN F s HAE A W DAENRF] > R T FeREr & (B 2017) - EF]
#7 (Asclepias curassavica Linn.) J—7# a5k 5 [BlEAYBRC DY) - HE RS E
1) FE AR T HE BRI (3 ZE R A S 38 A2 % 50 % DL I » JRATR D SRR 858 %K 39
% B HEEHPHEY v hKAEH Z AR AVAHE B & - AR G & a6 (PR -
2015) - FAIERSRERINPSEH 25T - BATEL RIS R EERE R - BRINE EARYTHK
W 4h » HACEE W ER S [FlEarYEZ A (Simonetal., 2010) ; fEfE H HEHRHE
HEAAT AR T - HEE S S A e IR a5 Y RER -

PRI 72 B~ 25 4 A2 AU MGt 4 B 7 DAAE A R BHE By KR8 P » AR R E R
KEESZE 200 A\ K& EHY R (Langer, 2001) - jfij Marino 1 Douglas (1996) fff
FERHA RN - PRME BRI FORHIEA - fEEFORAVR&E# (Pseudaletia
unipuncta) R EAVREELS o FREACHEE PRI EORHE A RE RFORIER £
KI=RY > SIS RE R R R R ES o IMAEE A EE S AafET B FH v A R0 5 [$08 R s A 2
B > GRS A ATAVACER RO RN B2 2 5 DL b - EEA R T B2 H AT HHEE
N e iR 2 (% - R SRR st A L B IER - SEs ks BT -
MR A H BRI a2 o ZKRGHIE K R ERdE L SR ARG » JRa B &S A0
AR - HAsfIH K REEE s (M5 > 2015) - Z9RIBATCHEY)NE rT g /KA
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FHEANEIREMIEYI 2R - I HREE I & & Rty A B Y 2 BE - DU MR
RERF A 2R miERe®E (PRlg > 2017) -

HERGEE ISR/ - BUAFR AR - (B RS &R R/ N TR
M2 ARAERES iR km - 08 B EN > TFEERERmEt
(landscape ) AyBEHE > HEfTERI AR - AEAHIARAREREE 2 - B
1B 2B ER R SR A 2 B Mg B R S A T Z TR BRVERTA IS — %
PrFrtEA AR - ATENARZ RSN - B2 EIOEEREN RIS T HAE REE
AR » AT SR (K> 2017 ) - AESTFE W T EIHMEUR - T EREKRNEY)
BEIR KT - [BETRE - BEggERy > NIEE A E K - ERVEELES 85
Bl g e BRI R - ARRESEFREENENTTE - HERSEE
A RETECRIR A HYAERRIRET - REBFTEMAVAEE - IENEE  EeERREE
% WHOMTINEE - NIEAR B — RS emt a5k AR BERENAE
Ay Tina s - SEESE R SRER F A ENLE )L - ERTTREATFIHA (B
fligk > 2017) -
= EHSEEM 2 Gema R EEE

FoWETRA PR FE a8 Man'E - DUFINEE anfT 38 R IER] > A4/ DAy AT SR
BB AR A R K T IAVEM DU R a8 E - PisaEmle - A —EEMEET
ARG > NS bR R A EE MR ENSE > MHEFEER— LR
KEELLT - BIR[ R a2 HiY - {EH 1988 FETAREMABESCA=T4
HEREERBN RIS ~ RE R ARIIHFERT - A5 - Eis R/ m e E mr A
HURTER RS - o3 IS PR R T PIAE ) 3 Z ol Bl Aokl (safls
2005) ~ fEPIRE ZIERREENT G (PRS- 2004) ~ TEY)&RE KV aMER (SR1%k - 2004
) o SHNEIER ~ Rt A MBI RITIRES S E - A DIVRO B E M B RS
BEAFIBLERY » HECRAEREEER S > AN » THSEM AT R AV as
AUHBEREIEA - MEE G VA BN FIE e e A A

[ER A RmMAEYIReEIEYER K AFYFEES - &F EEREREARE > A5k
PV R R - LR MEYARIUS SRR N IR ERN AR E > AEHSE
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g
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The Connotation and Production Techniques of Organic
Agriculture

Chong-Ho Wang
Professor and Chairperson, Department of Plant Industry, National Pingtung University of

Science and Technology

Abstract

The definition of organic agriculture varies from person to person, mainly in advocating
the recycling of materials in nature, maintaining ecology, saving energy, reducing pollution,
sustainable use of land, and producing safe and healthy agricultural products. Organic
agriculture, which is currently practiced internationally, limits the use of chemical substances
and genetically improved organisms and their products, and conducts agriculture, forestry,
aquatic products, livestock and other agriculture in accordance with the organic certification
standards for government agencies. The production technology of organic agriculture is the
first to cultivate healthy soil. In addition to making good use of various organic materials and
soil improvement, it also uses good farming techniques, reduces over ploughing, and rationally
fertilizes according to soil diagnosis. Secondly, the rotation and intercropping system with
biodiversity conservation is implemented, and to create a complex and balanced ecological
environment. It is also important to apply various non-chemical pesticide methods to control
pests and diseases in the initial stage of organic farming to ensure the yield and quality of
organic agricultural products. At home and abroad, there are many technologies and materials
available for organic agriculture, which can be used by farmers.

Key words: Organic agriculture, Connotation, Production techniques
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NIRRT AR GBS EBP - EEY) - ATEEN:  OFERE M

RRZfEE BRI E R F o -

(—)

(=)

F BEERZ IR ECBZHE

HIRAER C Rk AT R e AR ~ B ~ 230 ~ 406 ~ BN - T E R
K5 BAPELE ~ EIE RIEERE 75 PR R Al G e EC sk o A B ~ i
JERR - &P - TR~ BN TP - T B RO E o BAME Y A REI R
EEE 7 G5 {F4E (Esaki, 1926 ; Yang, 1962 ; Hsiao, 1977 ; Zhang, 1985) -
B RR DAAE B 1 B HH T R AT 2 (H 22 F T L & 7 25 A A BB BB el S W 92 N B
*1 - [RE 98 SEZ AT > HER R A E BN IHE - R EGEAR R
Hyewr ;s EF198 45 H 20 H - M &EREl RIGHERIGRE - IR A
SHIE B RFE 239 BB R R BT 2 BEIRE DAR R AE - IBEZ G

R BB R BRI Y B 2 AR A E B R E - W2 Bap g
L WRABEREMEE A HIIEREFIIERGCH - 985 H 26 k6 H
12 HFRIRTE S RBOCERIAER MR AW BN AR A R S T - 2R
LU 7o B =% 295 8 R JBLLLI T K B B e o'ty 2 R RS L3575 79, ROPE 52 Z IR
PERD AT E R T B G EEYI s R B R w0 o kR A
B SHETER T RISEE - SR - FrEE - jielE - BIEE - NEE KRBT
PSSR ph MORE GIRRT - ME L T e VR MR D) R S BE » 5 R IR S At
B BT o ARG R HE e (B Sm) - ZERINEE B
o ZRBFRIRER AL ~ Sl ~ B S B E R S B A A e S AT R
B NEEER G T AR - EIEVE - EEREI TS - S E SR G
RHEHT TR FRBEIERIMREER > aPEE - G R - 21008
W& - FHIG A G EERIRE - 1L ZMERE ~ AF - 78S - SRR
T EREETN BN -
- BEERZFEEY)

WRER Z FEEYIEZ - CRlgdtARE TR - ZF0 - S50 miE
FF~ EERL JoRE ~ KRR - BHEERL - F AR R - wEER - 2R
SERF~ ARE - RARE - AR BT ARER S 18 R 28 fE DL E - Horp 1832
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Ry EZFREFER - Rl S8 B - MAEE - 5 HpaEH
Z HERRRS b - A SRAE BB IR 50 SR AL fit B T RHHY & B SR8 (Koelreuteria
elegans) HEEEE -
(2) - BEERZEFES

IAER— A ATER P EREIN - ah R e S = P ES |
TEEEREES - IR = H A RIE R RE S i pl s (1 27 B Y 2 ik
FkERFIRAE » WEENTES > EUEHIE3 ~5 A - INHIFE4Y 12
K Fan % 60 2 80 K - plamdsan i€ 300 KPAE - HanAR RN E 2 BE
TRF LT Y Z W ~ 1088 - 2R B EEYI TR » 28 TR
FEM B B 0 — BT BRI YY) - AlitE s REIELL
FIEARATEA - R 5 AYIEN AT RRaREE S B kR - WP LAY RER TR SR
KDY » EHEEETR  BERTH 2 A Eat AR REINTR -
A i S8 FE A R e e UV HY » BRI MR RY - B2 BB RIR BE IR
o HAVERIREEIR R - PR RERA E R AR EFR o B TPHREAVH R ERTE 10
A EREEN e AR - SRR e N SRS D B RS BRI g
11 A MVAZEEF 1 ApA] » BFIMRRRURRE - fEs g mm - mi5 i
2 e S TP B Y EE R BB AR PR R I A EER > IR A BRI
AREHER - 77 2 AP 2P REREFOR BT » B ke FiGEE) - CRE%
2 MaaEEanRN4% T o (E MRS A G 11 2 e U A& o = AR vl - H AR 225
WfEpY A A R O R AT By

(M) ~ ZEERZEBREREY

AR BRI AEEE AR - &3 - (TEE - REEENERE
@ 0 s NGEPEG ARG - Hpa i sty & DU R O 88k &% £
VIR RSN B BLREAR AV MCE ~ SR TERERIL R AR > &
BURAC - BR - B R E  REBLEBY EREEESN  §g
R AR RESR - TOEFEW S - BE B 2 B EE R 22
5 BREIRAY E B B B ELEE - AN - AR SN E R 5 R M RERR Y ST
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(longan witch’ s broom) - HEW & K& ATE AV G A R 50 Ba e
( Peronophythora litchii) 2 A& (BRFIFT > 1992) - fRIBZIFIE (1998)
SUEL  HNHBIREIRE RIS NG 2 EE - B4R 20-30% 2 EE 0 B
HZFE A 70-80% » HERLRYYL -

DU T R BIAR T s o e MG e fe B A 2 PR ZE 8B 1R K » 1R1Z 104 £
BERETRZEREUR » ST s i B REIR AR mRE 47 5,278 A HH »
HAFE R 42,032 AN - FEE R G 14.7 (87T - B NERIGEE RS RET T
= 0 TEh RSk M S AR 54 8,406 A (20% ) HIEEIRA » BRE
F A2 33,625 AME  (80%) HYHELK - fEEMEE y AITEMEEF G A 614 2.9
(] 11.8 (BHVkE1E - et e R R K EEPEEE > AR -

FRAZ AW 72 BEIRAE R R L& T AR R 0 (S RFEIR ) &
GERARE - HEDEERI G E RSB THHERARE R - S e RS
e EE T 0 B 103 FHYE R RIEEE E Ry 1,679 ANH  (FEAREZE Fy 840
ONWE Ry Efaf A6 750 AHE) - EE 83 Bhe G 2 » HhHEIRE SR
ZEYEY > nEMRREREENEEET  EREFET A T
TEVIRY SACIA I E 7 M e R HVERRI » B2 RS R B RE YR &4 1C
BE BT ERER & DERVDERIE LS H B HEEE - T OSEEL
FEARHY RAFIE S —H. -

(R) ~ HEEREREEY AR ZE

GG 2 E B - et HAREN B AR K - BlEF TEY)
2R RRENIGINEEGH - B B R REIRNARENSE - BERE
KPS A (EE -

HERRAIRNE T = RENAF(LEY) > WK -2 SEIGREERER D H IR
MHER: (K -2- A8 ) (E 0 2001) - AR EEEAREMN S5 E
B e RS Rz - BRAIS [3 ARG AREY - FYREALIE ~ AP R BRI - &E
R RS K7 18 P15 ELEE AR BISUHY IR RN » EE 25138 e BRI ¢ 5 A EBHBIR
I - AlEs R - $SHE a0 ARRRE - ERiRA R - IRig S A G TRE
8 ARUES  BREEGIEEEALHZE -
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(7N) ~ BEERZEE2EEERE

HIAERINEEFEP - B 0.25-0.27 cm > DL 14 R ONERSI 20088 - W&
R R G EBOR - BT HEG eI e T > Wb 2R E - JERE A
SRR -

g TR o SRR AR AT R AR - LR HEES 3-4 ~ 4-5 -
5-6 Hiif] ; —HE EAe R4 0.5 cm - ERMGENY - MR LIS O RBEFLLE - (RIF
A R IKRE - EIRZEALE - pil IR R M - A RALE - BEEIRA
ZiRE CREREERTY  BOSRBLLE  SNEFIKES - T HEA
— & BREERA 2 fR4e40 = - UEE s AERRTY BRRT R/ NER SN B
EREFRLIN iR B AlCERRSIEF IR > HAREEE b (iRE -

pkEfERE P - Emiat 0 faRk4y24-28 cm (“FI9%Y 2.6 cm) o BEH 1.5-
L7cm (CPEEyL16cem) - ffERAGRIN RS  BEIR RARIRS—% > B E4LE
flErs 4 6> E2R@E0 0 ERRBATIALR T R AR RS SR em - BT ke e BT RE I B
Ry - REER R AL MERERCER P (ERR IR I RF R R - MERR TSR
FURE BTG I b o B — S8 T (ERE AR e B0y > TERRRE B0 56 JURE Bl A S iR
ik A EHegE (5 > 2008 5 SERIGR > 2009 5 GRAIER > 2014) -

R g e
RN R E ~ /R (Hymenoptera @ Eupelmidae) > Fy 2% B 5 %Ak
AR B @k 2 U 27 42 8% (parasitoid wasp ) (Camerini, 2009) - J& > 87T & A= T
(monoparasitism) - fy— B AV IERIA S E SR AEYIDT 6 2 EERE - FHE/NEZ
G3A T ATEEME R B E R F AT -
(—) ~ FHE/NEZ 51

SPRE/NEREZ AR RN Z HAS ~ s R R B~ IO R SR B M
TP ARE T R s B EFE R ~ JTPG ~ R - BE -~ EVY - R B

JTEF ~ bt~ #EdL - e - PO R EEIRIE (bk > 2003) -
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(Z) ~PE/NgEZFE
VRE/NE 2 FEESEE B2 0 S T H  (Lepidoptera) K f
1 H (Hemiptera) i K H -2 & F &£ & U (Kim et al., 2011 ; Marchiori,
2003 ; Narendran, 2009 ) - % 4% 50 8% fy V- B8 /NI 2 =7 F OV AR A B ZF L
F & (Dendrolimus kikuchii ochraeus) ~ & & 4 £ & (D. punctatus) ~ JH
ZX A ZE i (Lebeda nobilis sinina) ~ £% Z5 ik (Lymantria dispar) ~ K E i
( Hemerocampa lencostigma ) ~#EE (Antheraea pernyi) ~fiék A6 (Callambulyx
tatarinovi ) ~ #5154k ( Gastropacha populifolia) ~ #FHEFR}  (Hesperiidae ) -~
K@ (Malacosoma neustria) DU ##FESRAIZHES: (Menida formosa )
2 ([ > 1985 ; #] > 1990 ; #f » 2003 ; Narendran, 2009 ; Erniwati, 2011) -
(=) ~PE/NgZ A7EEE
SRR /NG R R 2 BN R (EMETER LR A REEE) - — AR DA
11HF 2 T 5 B Ryyd B sl i - MR C4R o9 eBmg i - A2 e LIRS |
EREERE L HEEO7 U T R T TReepkg Ty THss - YA RE
DINFELONEE 5 F-RE /N - FRF 2000 & P8/ NERE U BERR R E 2 RO E. - ¢
SRE UM B RS MEST SRR FEIR S L 5 ([EF A R I (0PEES 14
KON ) - BEEERUE R AR £y 150m - iigie4y 5-7 HE T - BIZA AR/
BEFR MR LA ONECE A e A A T - S5 REUR © SPRE/ NG (A JH B R AR A
5 AE 60m #[E o /DEYERE T 25 100m A4 5 SRR/ N R ER BT /NS DITE
B SRR TR M Z R R YRR - TREEAE B E NVE R A S EONARES » Wa s
FUFTRH N EY) (5% > 1974 5 Hi% > 2007) -
(M) -~ PR/ N EE T E R
Askew and Aldrer (2004 ) A P BE /N B Rl #R P RR B0 il A 13
g HAM2 -36iE=a ) WIRMAL PRI MM S hg/NE R B BAZI4
(reticulate ) &5ff - JRIMIFE1& T AT ¢ fEATHIATR  (prepectus) A1 g ]
F  (mesopleuron) #3573 Fs B0 2 SfE oy » il (forewing) 2B Aki% 7
H—E &7 (white transverse band) - [t FylifE sl 2 B 2B R0 T
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i < ATHAN Ry e BB - Wit —E dhry B Ry - DU T DI 5 & 7y
W~ RS o HERERAYASIR A IR ER - HFSHEED (abdomen ) SR A &L ZE UV
(ovipositor sheath ) 7 22845 -

(f) -~ PHE/NMEZ B FEEIE ]

DIEJiiE (Philosamia cynthia) UFEE & /N » (FEREDRE 26-28C 1 »
—(E AP 22-33 H (&5 1974) ; Hep - I 1-2 H - 4f@2 81 10-12
H - i 5-6 H o SEHE/INEFYRE 24-34°C 2B NI E - JnfEHE 3% 5 A
o R RE /NI > B AR UNE A AR SRS 50 ~ 70 K 90% HYIRIE T 65 > fHE R
& 90% ZEREE N » H 20 RINZIBTTHEE 67.9% » &E0m 85 BP e /N 3%
B2 MIeEE R - B B E AR/ N - FHURE 25-30°C FIAHSBIEE AT 70% f;
RamE (H5%1974) < 5590 BAIE (1998) RFFAE/N&RcERE 16 ~ 20
25~ 30 ~ 35°CHYRE TaaE - Hrr » DL 25 A1 30°C HY-~F-RE /N sl e i H EE O
Bhhie 0 PHEOR R AN T AR (BT - 1998) - A [EHEIE 2 AHE
TR HE N - HAR RIS EIRNA RN IE] - ik ~ P - EERAE R
DU{Eh & > SRR /N > BN R AR 2 SIS /N B v B E O 2 R E UV A
B R o B VO R B AR 3G TR R AR 72 51 S A HE /N B R R R Y
SEHEN T EANHARRNEI » FHFTEESRINMGA - R DU (ER (S
fl - RGO ERRAYIE - SPHE/ N Y Eavi R o VA E VIR - B
HE/NETERE Y RO S M= (20180 » 2010) -

(7))~ PRENEESEFE AT

AT AR A = £ (B - prey) ZPEEE (BT hR) -
HF oy pog B S AT IR R = IORE 7y - (B 2 iy - R R
FHEF AR 2 AR TRE - 2T EFTREE ZALEWE S|  HIORREE ~ BE - Ot
RrmEkat (Bf) ZFEEYEES  KeBEFER 2 HmF EERN
REJT 0 H—RELlErh ~ IR 2 RGN T » FAR 2 MSETgiRs -
S A pERE = F R T AR s 8 - B RS TRE BT L
EREMREFEUE  —RUFE (B8 NEEFEEYERZ B8R ~ &
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T ARG FTEEE 2 R R A T ATHR M AR B SR ARV 4R F R 2 > DR
PEEEAVIE=F]2F F  (Tumlinson et al., 1993) -

TEa7 AR e e plc sl EE A T AV AR - TRA FTERIVER ST &y BIEIB R AR
ERE > N3 EFTEEE BVIESRY) - FEZ BRI - FE A REFEER
o FEREBEE - B BENRESE - g BEARCRE R AR
TEIVRDBSIE > #EIt R S S EAReE (215 > 2003 5 Z2F15E > 2006) -

(B) ~ PHE/NEHF S

AT BRI A £ G DI A S BhET 1 o ORI A £ G S
FO R ~ RN REAEHESE  (ZIF01d > 2000 5 Kafle et al., 2006) - 2744
W S e P S Py LA R R RS2 9 2 A I AR ER A HL R A R U K
% o PRS2 20 BBk e - (B A B 2 IELAR R 7 2 DH B M el T
FyERAe 2 451 (Baaren et al., 2007) - JE55 (2007) 50 FHE/INEAT 25 12
B P R RN E R o MRS RN SIS R E T BTSRRI
Hrf B BB EEEEE ST o RN R A EAE RO LAY AR /N R 8 B
B G RINFIVERL ON S SE PR AT ZZ R - 6% 24 /NI AL SR FERE /N R ER A O
B0 AE T2 /N > AT DA R EAEERON 2 IR 2 - 2 96 /IR 1% SRR/ NS
SRR ER N BEEEEI > SR/ NMEE P T IR EER
LRAVECIR CENE R R E B MR e F e A% - v PHL& 96 /NEE
HEATEET Rt » DM SRR 6 E ma R A% -

ONEF AR T B R RN T T RS I M
Bz e GG T L2 NEYIE G e HieR 285 - Bl g hE 16y
WS RO IR o S RIS 2 00 0 A S AR I v R B A
ZEN - Sy ME =R L E R - EEa B FEONFETEIN (£
1990 ; Nishimura, 1993 ; Niogret, 2009) - fRIEZIFIE (2000) 25 » SFHE/IN
T HE F O IR A R ER R - IoRaEREUR © SRR/ NG E (Rl B fEk
TEFISEBR D 2 ONAR T4 » R HATZ AR (OfESY - BIF - WUTRSIE KR
) 20N - Rl lm s S -
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(N~ “PRE/NEZ FEDNT B
SRR/ NP a3 P = B L RO SR U0 - St DU N 2 R > RS
BEINL BRI EIVE R S ONEE - KT8/ O e 7 R e 52 O
A FEONFEETR - PRE/NEL TR S RER TN 28 TS E HE5E K
AESE 5 PMBRT PR/ Rl A R s i i SR N BE BB - PR = M
TR ONAREAE -

LAt dd— P FH R LB 2 WU 365 5
(=) ~ BRCHE/NE e RESR

HRER TR E I EIRFEE RIS 2 B E e - Hplaafis s+
AR B RS ACTE R T - HECRAT - B (EREEE . BEEEEH
SJELC (5% > 1997 ; Liu et al, 2000)  [MFEESE R & 4EH % 4F T2 IGpRERR
20-30% Yz B - B B & 22 A DAss 22 80-90% ke » HR &0 Lidink
& 2-4 (E NRBERYRIEEL (75 - 2001) - MfERT AL » @A H I LEEE
FAGHEI T RbE S » {BANERE T HIEEM R ES: -

FE (1997) EiIEREFEMECHHFSHEETEREYI EER LY
JEF - T-FRE /N TR rT A S HIRE AR R F B E S RES B E
NiEFE RS E R R EIRE S 2 e E - Jit - BEEAEERERE AR E
R AR/ NE AT AEYINT G - DUSFRZSRUE P ERE &Y 600~700 & - 3If 3
B RAVPHE/MERAEZT AR - S 80% DL | - AHE RIS 10% BT
HHHER = T A ROV S - W B RE SR REHE R N2 0.97 - Bl N —1X
I GG HVEE Ry E QY 0.97 fPAHHENIINERCER (8% > 1999) ; HAK#H
RV BRI AE 2 S RGO R aR ) 1992 41454 100 ff
T4 38.6 & - F 7 2008 [ £ 4 100 it 7.6 & - HHIBHIH 5 M E R IREFEL
AR RERVER S (5 - 2008) -

(=)~ FER PR/ NERTBIRTE REBRECR
£ K e 8R 75 R ZE % (Dictyoploca japonica Moore) F1F4 F & (D.

kE-

W
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latipennis) T 2 Fik 0 TEEEMEREMEYEEE RS - IREKE
ERONME LR 2 1-3 s G Bt /E - N 3W ZRABR T AT » &l
RN - HBRERMCERITEEE R 1201 » BSOS IR - 2 BAUEHEIE
EpE E o FREACENTER T - EMEERIDEHERRE T - HEE R IENE
R EE > W BB L RE RSP S R - I & EAthlia
TERVHEEER B EERE (5% > 2008) - A AEEF RGN
RERP GRS KRB - HE AR =2 88.7% » IR ERFSNEE (&
1985) 5 AT AR ARERERCPRE N AR TG R KBk - DAEfE 10 AR -
FE 4 6000 & » FF A4y 69.30% (555 > 2001) - 540+ Ky T HE R S HE /)N
et B ZEENREE LA RAE AR EIMMH P FE 2B - SURHRE KRB TR =N
BUEINR - &EON-R_E4Y 100-150 KON - AR ON-RARENY RAR T S MR RE
ki Ak (Populus alba x P. berolinensis) F1Z2f##& ( Prunus salicina Lindl) | -
R S [ R B I 1.8m JiE A R — 2 E B B DR [B] = N EEER
PR NEFAER - BFEREGEIME S 2E 23.1% - £ PP R e n) 2
33.5% > [N PG RIE R YNV HE /NS 7 <2 25 e DI 2 575 5 [ 48 = 51 25 ek DIV A 1T FEE DY
e (GRFIE > 2006) -

KRR Z S G AE BRI

AL I HERES T A A R 2 R B Ry 2 AT R 70-80% Z EE & o FulY#iZ & madt 5 B 1R
HO A RS > BIENREDN TAE - FHESERIE > TR ERIGHEERE R
Tt BERKEMMERF SRR BN EE RIS ESEA T ¢ (LSRRt AR )

1 SN RORES - RIBEEHVEE > M3 REREE 1 H T ARG
GEBNL A ACEDN > PR S KRBT NG T VIV G R Ar et > mTE
FEE PRI RE NS - ] DUREE RO -

2.t 2~5 FFEIZARE R AE N - e DA T RabRiet b OPsRssg - (BN IER 2 i
K pkas o JEBIINLES - BARERE - TR EIEE RORLL B - BIERARR MG
R FRIERGER S > (REE S 72 -
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3. BEMI_A THZ/\A > e LIERINE R KE S E s b R EEmRE R - B
WAL RIER BRI TR > B R EEE > BEREERE  NEEH
o NI IR A S B B R S F R R IR R — R B0 T - BEARERBLR
TEBNCEREERGOE - TTARR R EERES R R o R R g R &
U BUR S > fifF R R AT e FVE R GE A 5 0 REE BT e
PR BRI O RS E. -

4. HRERERBEER RS ZEN » "HEEEEI TR R - ERa RERE
T LIRS - BRI AE T e B AR B B B BHIB LS - AR PO G R SR
AN AR B AR IRIE O - SRR R R R S E - Mi(FE
IVAFEESIRERGEHRRERC -

5 HEREFFER AR ERPEE B — B3 - — B2 BB R B EE HmAYE &
P B - BT gEBEREIMSE LT -

6. WUEEE ~ Hift ~ FUR K SEMAL R D RERESE -

2530k

1 EFER - 1990 » FyAzieayMEEL sy ie - VG 6 © 173-178 -

2. G EHIERE - 1998 - FERAEYIIAE B PRE/ MERIITSE - BIEBER] - W
PORMEERMT AL - 664 F -

3. LW~ EHEEI - 2010 o FpiEVHE/ NS REREAY L E CLEL o R R NS

36 : 544-546 -
4. fAIEAE - SRIN - SREVT ~ 2= - 2001 - “PRE/NMEFHFERRCR - JILERSERE 4
21-23 -

5. SRR ~ EEYE ~ AEHERE - BIOGH - 1997 « TR N AT R TR
REPESS - TRHEILE ARSI 26 ¢ 441445 -

6. ZEE - FEHIHI - 2006 - HEA MR A VBT T A RO - ko
26 : 1261-1269 -

7. FREER - 2008 - EEREAHK P - TEOREES AE BERBH - 1379
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1386 -

PREERS - 1991 © ZHIERIIBARATERET « tEERw! 3 + 24-25 -

SRR ~ B THEE ~ BN ~ ALACSS ~ 2555 1E ~ AR - 2001 o ARG /N
AR R ERREHST o FLER KM 23 © 26-29 -

AT - 2006 © ZHRHESR o 5 39-42 H - HEYIIRGEREHE 251 16— 3K IriE - Bt
Vil ks 4w el - 21k - 156 H -

AT~ SRAEGR - 2009 o FHiES 2 2R E BTG o Yt e e
6o

SRR ~ RS - BREWES ~ m/NER - 2008 o SERE /NG 2 R R S B AR FESIE
F - FERERESENRELE H 29 © 47-50 -

ST 1985 o FIIFSERE/INENTGERTE KRB - JTIbRSERM 2+ 5-7 -

HEAH - 1996 o ERanfE N - BT LR R R E - 2 - 388 H -

TRALHH - 2008 - 755155 (Tessaratoma papillosa (Drury) ) 22 E 76 -
HEHES 98 FERES MR AR B E Y mR i GRS B & e 9 B -

TREEMR ~ BROCEE 4R - 2014 « HiERZPE o mETHBUNEERREIVIEE S
BH -

PREEMK - 1985 - SFHE/ME(ERGSE 5 0L BB aaItiGs SV O &2 - B 2R
28 1 266-270 -

PREIE ~ 31 6R0% © 1992 - BENR LR Y EE &t i sl - AE YD B B2 22 © 249-
249 -

PREEEL - 2008 - FEARZH AL A ARG - tREREERRL 2: 61-62

wHHE - BHE - RER - HERE - 1974 - ZA0E R UN S A b - B /NI
Anastatus sp. FY4P)E2 K HIERRUWTIE - ERHERR 17 : 362-374 -

gLl 0 2002 - FHRCMES ~ R ERAYES ARG o BEPEE R 15 ¢ 16-17 -
BB~ SR~ BEEGE - A - 2008 o $RAT KR AE BRI R PaET - B
4% A7 @ 154-154 -

SIFRTT ~ HFERE - 2000 © ZEEESRIETT RBIVISE - GaaseR 43 ¢ 152-158 -
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BITEST - 1990 - PPGEFIA TR RIE ST A iEaC T © PHILMRERREERH 5 © 52-54
BT8R ~ FRBN - 1998 © Zpi FEF & S HTE o FL@iARY 20 ¢ 73-80 -

etk ~ TTREME ~ 2 H4L - 2003 - FAMEEHE FFIBRETEETE - REag2
¥ 46 228-236 °

R~ RS - GE ~ BEJKER - 2004 - iRy B BRTERE R an R o E AR,
40 : 34-35 -

ARG ~ FESC ~ G~ HEKER o 2007 o SPHE/NERGEATT Ry SLEEEEAY WP R SE o
TTPHRESERE S HE 29 © 110-113 -

A - 1957 o R FHIELI RGO o ERERERE 7 ¢ 423-448 -

Haras ~ F0CHE - BREIE - G BRUSSE  MOTEL - SRAERE o 1999 o BB
FERGHIEIN RS/ NEDTE 78 - T EIAEYINIE 15 © 54-56 -
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Pest Management Strategy in Eco-friendly Farming System-
Application of Anastatus japonicas to Biological Control Litchi
Stink Bug

Tsui-Ying Chang and Wen-Hua Chen*
Department of Plant Medicine, National Pingtung University of Science and Technology,
Pingtung 91201, Taiwan

Abstract

The Eco-friendly farming system can actively protect human health and sustainable
use of resources in order to achieve crop production, maintain water and soil resources,
ecological environment and biodiversity. The application of natural enemies to control litchi
stink bug, Tessaratoma papillosa (Drury), is the best strategy for Eco-friendly environment
and sustainable agriculture. However, we necessary to understand the distribution, life history,
habits and behaviors of T. papillosa. In Taiwan, T. papillosa prefers litchi, longan and Taiwan
eucalyptus. Adults and nymphs to suck young shoots, spikes and young fruit. When the
population density is increase, its damage lead to the death of plants, affecting the production
of litchi and longan. When the T. papillosa is disturbed, it will eject a corrosive secretion fluid.
In addition to causing fruit burns and lowering the value of lychee and longan, if the secretion
fluid does touch the human skin, it may cause allergies or skin redness and ulceration. In
the Eco-friendly farming system, the use of capture by human, field management, physical
control and biological control is most suitable. At present, the biological control research team
of the Department of Plant Medicine of Pingtung University of Science and Technology has
developed a suitable natural enemy, Anastatus japonicas, and has established mass production
of techniques for breeding parasitoids in the laboratory, and has also achieved excellent results
in the application of natural enemies in the field.

Keywords: Eco-friendly farming system , Tessaratoma papillosa, Anastatus japonicas,
Biological traits, biological control, integrated pest management

* Corresponding author: whchen@mail.npust.edu.tw
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AR (32 A > 2011 ; Romero et al., 2007 ; Zeriouh et al., 2011) - Wiz tEYIA S
FEA PS40 PR-protein YEEE » DARGE S EVISHER T /KGI SoRFT B/ BE A SR -
TRk 24818 KPR (systemic acquired resistance, (SAR) [ JEBZEF|ZEE (jasmonic
acid) FEFEAVEEENEASHURSE - FELURDURIEERY AR (Lauraetal., 2013) -
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Table. 1. The list of biological agents materials be useable for organic and eco-friendly farming
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Fig. 1. Resulted of application of Bacillus amyloliquefaciens Tcba05 100 times fermentation broth to
control cabbage downy mildew disease, treatment ( Fig.1B) , Trichoderma sp. treatment ( Fig.
1C) and control (Fig. 1A) .
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Fig. 2. Resulted of application of Bacillus amyloliquefaciens Tcha05 200 times fermentation broth to
control broccoli downy mildew, treatment (Fig.2B) and control (Fig.2A) .

(=) HEEREHR a5

BTN B A A R T > S HE R AT R
3 PR E - B SR LI S fEARE Teba05 i HHAH ~ AR pm BaH R HRAH -
TR B IL 3 EHE - AFEEIE 150 #k - TEAETR DL 200 (5 HETTARES S BT K1
S 2 KA TSN - AR 7 K 1R R eRn R E RN
& BIEHEREHEREL -

PURAL Bt o fUFR T Teba05 2 3% 200 (&1 T HEE RIS antls - &
A 3 RIEHEAE A - R BRAH 2 FEE =y 10.0% - HIGEH 7 P E L2 40.0% - Al
= o BUREFIENE Tcha05 Eifr i) LUK H B RISy SEE -

b
&

147



ﬁ%&ﬁgiﬂ *#ﬂzﬁﬁ Dj = nﬂﬂjﬁﬂ

Proceedings of the symposium on organic and eco-friendly farming

i = ~ R AL o fIAR B TcbaO5 200 (538 BE R /A H EE RN 2 e i4H (& 3B) BG4
([E 3A) Z&55%

Fig. 3. Resulted of application of Bacillus amyloliquefaciens Tcha05 200 times fermentation broth to
control cabbage black rot disease, treatment (Fig.3B) and control (Fig.3A) .
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Fig. 4. Comparison of application of Tcbh43 strain-200 times fermentation broth (left) and control
(right) to control cucumber powdery mildew disease.
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Fig. 5. Comparison of application of Tcb43 strain-200 times fermentation broth (left) and control
group (right) to control melon powdery mildew disease.
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T RO ER A SEE E R A e & TR R A A
Table 2. Investigation on the disease severity of tomato leaf mold in summer organic field trial of
Wanfeng tribe in Renai Township, Nantou County.

Tomato leaf mold disease severity (%)

Field trial
Block 07/05 07/17 8/03 8/16

I 0.2% 8.20% 17.80% 64.2%

Control 1 1.8% 11.20% 25.40% 78.6%
i 2.8% 10.40% 26.00% 63.8%

average 1.6% 9.93% 23.07% 68.87%

I 0.4% 9.20% 16.80% 69.6%

Treatment I 0.8% 11.40% 19.80% 59.4%
i 0.6% 10.20% 28.60% 67.8%
average 0.6% 10.27% 21.73% 65.60%

H 07 H 30 Hfit T EESE » £ 9 KABLERER » ERETAEMRE RS
RFFERCEF AR E R A > s R ABRGHH » &% 08 H 27 H R PHAH 48 S HHIRAH 2
FT 490 N T (FR=) -

F= - ESGR BN E S E R AN R RS . EE A

Table 3. Investigation of Yield of summer organic tomato cultivation field trial in Wanfeng tribe in
Renai Township, Nantou County.

Harvest time Treatment yield Control yield
(kg) (kg)
07/30 78 o
08/02 51 "
08/06 87 23
08/10 120 -
08/12 132 90
08/16 210 150
08/19 402 270
08/24 278 168
08/27 186 210
Total yield (kg) 1,494 1,010

151



ﬁ%&ﬁgiﬂ *#ﬂzﬁﬁ Dj = nﬂﬂjﬁﬂ

Proceedings of the symposium on organic and eco-friendly farming

AR A CF AR E R E R B A AR T B 7B TMB-
688 - [FEFHIHAVEE » ARG EREZ AR - I Ot L 51
SHPFM RIS — e - ERUORIRE =g - RERERSATREE - R BRI RS
Pra BT GRS R - RSO R FRE I T EHEER 5 - R
TR R R A B R - B EEG E R AREIRGEE > WESF
o TRt E AREdE R S RoRE R -

q'-‘“-"‘.l\“;‘:..,.!r-r:.'“ T T

& F AR (5/7~5/21) AF P (5/22~6/22)  BAiL& R (6/23~8/20)

1. £ i TMB-688 % #: 4545 % 1. 3 784% i Tcba05-2004% 4R 36 i i 1. ¥ 784% 14 Tcb43-2004% 35 H *fi ik
2. ¥ 7847 i TebaOS-20045 4R 4F 3 2. 3 704 i Teb43-2004% % A 2. BABR S TG TR E &
(i 1k) R A (46 1630 P 45518 1) 3. B =R TR AR
38BN E — Rk e d iR 3.BABRA MG I E & 4. A AW FH DN E S
(2~2.52 R #17R) 4 MAAMPEAHBE DM ES 5. M TaER  RiFabE

SBHE R FABAR
&7\~ ERERE SIS R R A B 2 B

Fig. 6. The summer organic tomato cultivation mode of matched with Bacillus amyloliquefaciens and
organic control materials.
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Research on the Introduction of Bacillus Agent Preparation into
Organic and Eco-friendly Farming Disease Management

Kuo Chien-Chih*, Lin Yu-Heng’, Liao Chung-Ta' and Lo Pei-Hsin ?
! Associate Researcher, *Assistant Researcher, Taichung District Agricultural Research and

Extension Station

Abstract

Organic agriculture and eco-friendly farming are one of the important agricultural policies
promoted in Taiwan. The commonality between the two is that do not use chemical pesticides
and chemical fertilizers throughout the cultivation process. However, due to the geographical
location of Taiwan, crop pests and diseases are complicated, and the organic cultivation and
eco-friendly environmental farming would face many challenges and tests. Therefore, farmers
need to use the biological control materials of alternative chemical agents to management crop
pests and diseases. Application of the Bacillus spp. microbial agents include commodities
such as B. thuringiensis, B. subtilis, B. mycoides and B. amyloliquefaciens, which can be
reduced the occurrence and disease severity of pests and diseases. In this study, we used two
kinds of B. amyloliquefaciens included Tcba05 and Tch43 strains were screened already and
produce suspension concentrates, and evaluated the disease control test of vegetable downy
mildew, cabbage black rot disease and melon powdery mildew disease was carried out. It could
effectively reduce the occurrence of diseases severity. In addition, the application of these two
Bacillus sp. agents to the summer organic tomato cultivation system by root irrigation and
leaf spray combined with other organic pest and disease control materials, it can significantly
increase the tomato yield and construct a mode suitable for summer organic tomatoes
cultivation for farmers.

Keywords: eco-friendly farming, Bacillus sp. and disease management
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The Relationship Between Frogs and their Environment in
Taiwan

Yi-Ju Yang
National Dong Hwa University, Department of Natural Resources and Environmental Studies,

Taiwan, R.O.C., Associate Professor

Abstract

Frogs are ectothermic animals and rely on their moist skins to breathe, so their activities
are influenced significantly by temperature and humidity. The life cycle of a frog involves
water and land; they are supersensitive to changes in their environment and are important
indicators of the environment. There are 36 frog species in Taiwan, among which, 14 species
are endemic. Frogs in Taiwan are mostly distributed at the mountainous areas below 500 meters
in elevation, and the moister the environment is, the more frog species there are. Different
species have different needs for water. In Taiwan, frogs are divided into three categories:
aquatic, amphibian, and terrestrial. And based on the types of water areas, the breeding sites
of frogs are categorized as lotic, lentic, terrestrial, and arboreal. Frogs play an important role
in the ecosystem; but due to the development of industry and cities, their populations have
declined worldwide. Encouraging the public to care for and conserve the frogs around us is a
key way to carry on frog conservation.

Keywords: Frogs in Taiwan, Frogs and environment, Biodiversity conservation
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Fig. 1. Feather-degrading status in liquid medium with 3% feather, 0.5% rock phosphate and 0.5% plant
ash after inoculating Bacillus safensis TC3-1Pi and incubating at the sixth day (left) ; the clean
zone caused by the strain TC3-1Pi in the agar medium with calcium phosphate after incubating 3
days (right) .
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Fig. 2. The clean zone caused by the Streptomyces sp. TCCP1 in the CMC agar medium after incubating
6 days and then staining by Congo red (left) ; filter paper was degraded by strain TCCP1
incubated in liquid mineral medium with filter paper ( Whatman NO.1) at the sixth day (right).
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Fig. 3. Temperature change in the two composting piles.

T HEREEGRE R

Table 1. Nutrient characteristics of the two composting products

pH1:10 EC1:10| N P K Ca Mg C/N  Germination index
Treatment
dS/m % %
HP 6.7% 28 22¢ 071" 14° 27 07* 16.3° 121.0°
HP-M 6.7% 3.8 2.4* 088 1.6° 2.9° 0.7% 14.9° 136.9°

“Significant in comparison with control at P=0.05 (LSD test) .
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Table 2. Soil fertility before experiments

pH EC OM |Bray-1 Exch. Exch. Exch.
Cu Mn Zn Fe
1:1 1:5 % P K Ca Mg
dS/m mg/kg
76 013 3.1 42 73 2173 168 7 182 9 582

R= - B ZERAE Y AT

Table 3. Fertility of bacterial fermentation broths in the experiment

Bacterial

Isol H E NH,” Tot-N P K M

solates p C 4 ot Ca g umber
(dS/m) (mg/L) (%) (mg/L) (mg/L) (mg/L) (mg/L) CFUx10%mL

TC3-1Pi 5.1b* 32b 833b 0.12b 36.7a 629.5a 58.0a 112.7a 3.8

TCCP1  8.4a 55a 533.5a 0.55a 33.2a 610.5a 36.4a 68.0a 19
“Significant in comparison with control at P = 0.05 (LSD test).
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Table 4. Investigation of ear of corn in different treatments

Ear Ear Ear Grain TSS
Treatment length circumference weight weight

cm cm g g ° Brix
HP-M-TC3-1Pi 18.2a* 14.9a 198.0a 116.1a 14.6a
HP-M-TCCP1 17.4bc 15.0a 195.7a 117.7a 14.3ab
HP-M 18.1ab 13.8b 169.5¢ 81.0c 12.9¢
Cow-TC3-1Pi 17.9ab 14.7a 188.6ab 116.7a 14.5ab
Cow-TCCP1 17.0c 14.7a 177.8bc 102.2b 14.6a
Cow 16.1d 12.5¢ 122.2d 55.0d 12.7¢c
Rap-TC3-1Pi 16.9c 15.1a 187.7ab 111.7ab 14.1ab
Rap- TCCP1 17.6abc 14.9a 201.1a 124.6a 14.0b
Rap 17.1c 12.6¢ 127.9d 58.0d 11.6d

“Significant in comparison with control at P=0.05 (LSD test) .
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Research on Application of Feather-degrading Bacterium in
Fertilization Management Under Eco-friendly Farming system

Zeng You-Hong, Kuo Ya-Wen and Chen Hong-Tang

Assistant Researcher, Taichung District Agricultural Research and Extension Station

Abstract

Two bacteria one is Bacillus safensis TC3-1Pi with phosphate-solubilizing and feather-
degrading ability and another is Streptomyces sp. TCCP1 with cellulose-degrading ability
were used as inoculators in producing bio-inoculated feather compost (HP-M), however
followed the same composting process without further inoculation was HP compost. The
phosphorous, potassium and germination index were higher in the HP-M product than in the
HP product. Three organic fertilizers as HP-M compost, cow dung compost and rapeseed
meal were respectively applied as base fertilizer in the major plot for sweet corn production
and among these three plots, some treatments combined with additional drench of microbial
broths manufactured irrespectively by inoculating isolate TC3-1Pi and TCCP1. Experimental
results showed the highest fresh weight of corn ear was application of HP-M as base fertilizer
than application of the other two organic fertilizers. Additional application of both microbial
fermentation broths can increase corn production in HP-M treatment, application of the
fermentation broth of isolate TC3-1Pi and isolate TCCP1 can irrespectively increase corn
production in treatment applied cow dung compost and rapeseed meal.

Keywords: Bio-inoculated feather compost, Sweet corn, Bacillus, Streptomyces
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