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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
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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
2005) - thAh o FIEE - FERES L AEEIEA LR (BRI > 2015) o ASURER
BFEYEEDURIE 2 (LY E LSRR B (bicarbonates ) & HITA A= {LAE (RELHIET 30
AN > G DA R SE A e 7 i B ER iR B I - T PR 1 o BARY 2251

SHtgile EA R A Y SR PUREE IRVThRL (220 2001) - fEEER EREEITETT -
ik ~ BT ARZERAEF (Fk5% > 2004) - BoBddrflaamile /KA LSS 10 1t
BT EERE R EL G S LIFERAC - B AR ARE K 1% > FEEIIA SE LA - B
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Ry RN REBERE KRR - HARIEE e /KA RAE R G E YR &= B ST B N R el B B
PO A %S ErlTE B AL - Ba% (Annetal, 2009) -~ FHji#LEH
EMR (555 0 2000) ~ FiAEREDH (2% 2008 5 2010) ~ &4 HinmH (2%
2010) ~ FIEZEKE (E5 > 2014) 5 > BN HEE SRR e LM B RS
BImAnAZSEOE - 25 EE - IRIR A - AR EELEREES (% > 2014 25
2014 ; £% > 2014 ; 855 > 2014 ; #55 2014) - EZFEYIEEEHAERY - MERTiiBE
B - BB - AR A TEIER - DA R 2 B sn i B 1E HH R BR e T Al A
SRR (F155 > 2010) ~ RYEAR (2% > 2010 5 2% - 2014) - Pestalotiopsis 5 [~ 5
[ (2% 2014) RAERREATIAGR (855 > 2014) 2R -

ERhRE I A IR RE S8 (NaHCOg; /NERFT ) ~ BREE G (KHCO,) ~ hiRfiE &
#% (NH,HCO,) %5 - jij it = a4 DA S S AR S S B W I B 1 T35 2R B8R
e (5 > 2005) - BAEHRAVHEVE & - REE S8 vl AT A E R -~ S ES
EELEME (8% > 2005) ~ BIE AR (F% > 2014) o L4 > BREE ESH RIS S0
TEE 5= POHEVA IR AR B W R B4R RV (250 2018) ;BB S BL 220
& AERE/ NN R - S ORISR T e R LR
SEFAEE (B > 2014) - EIREEEIDITIATEYIE I F T EIAZEER EAIEE K

T B - 35 DA BRI B /KA RO PRI B ~ BREEE] ~ fGinE - fHfE - R
IR IREHIHIRT R F RS (FRSF > 2004) - hikEE S PP ELBREE SEh YR AR
A& o PR TECMEEEYAINE - BT eEiAC - L H RTINS NEA 28 ah
fezhikBE SR (5% > 2013) -

Aint
HNIIEYI R ERHIA S - R EM VAR AR - SR
Zra ~ HEERIFYIAE BRI - DU TSR EEAKE - MEFYREERT
HFEYIR M fnAT > RACAER THIWEERT > B (—) BHBEEYIE YRR
(=) WERAEYI R Y LR © (=) FEEYE YR ERR BRI RS
() EfHEFEEEE  BRaEREEE - T Rea St EYRa SRS e -
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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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