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Greenhouse Structural Technology with Disease and
Pest Control Function

Guo-Shiang Hwang™*, Li-Duhng Huarng?, Chih-kai Yang®
Summary

Various materials were used to construct a greenhouse facility for crop cultivation
to improve the growth environment, increase production or improve quality. The
purpose of the facility is to prevent wind and rain, and to prevent disease and pests from
entering the greenhouse. Therefore, to build a sturdy greenhouse is very important. At
present, the facility construction level is different, some construction contractors built
greenhouses based on the rule of thumb to choose materials and practices, and in some
cases caused the collapse of the greenhouses or damage of plastic films and thus leads
to presence of pests and diseases. To improve the above-mentioned problem, we should
investigate the cause of the damage and design a wind resistant greenhouse structure.
The structural mechanics analysis and numerical simulations with the finite element
method can be applied to solve the construction strength problems and to design a better
greenhouse structure. During the year, our research team conducted a study on
greenhouse strength topics. We have completed the structural design and strength
simulation analysis of the greenhouses that can withstand the pressure generated by
force 10 gusty winds on Beaufort wind scale. The results can help farmers build strong

greenhouses and keep the function of reducing pests and diseases.

Key words: Greenhouse, Structure, Numerical simulation.

1. Assistant Researcher, Agricultural Engineering Division, TARI, Taichung, Taiwan,
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2. Researcher, Agricultural Engineering Division, TARI, Taichung, Taiwan, ROC.

3. Associate Researcher and Director of Agricultural Engineering Division, TARI,
Taichung, Taiwan, ROC.
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Application of Integrated Pests Management Program for
Safety Production of Vegetable under Facilities Cultivation

Feng-Chyi Lin*’, Yi-Ju Chen?, Yi-Chung Chiu®, Jin-Zu Yu*,
Jau-Yueh Wang®, Ching-Hua Kao®

Summary

Integrated Pest Management (IPM) is based on monitoring techniques and
economic threshold, combines various practices to suppress pest populations below the
economic injury level (EIL). The key pests on vegetable and fruit crops which are in
protected culture are too small to be controlled of their occurrence in time, such as
whiteflies and thrips. If we could apply the effective integrated management, for
instance, to release natural enemies or spread eco-friendly plant protection agents
depend on densities of pests; it’s helpful to produce safety and good quality agricultural
product. In the case of tomato in protected culture, silver whitefly (Bemisia argentifolii
Bellows & Perring = Bemisia tabaci type B) was major pest which transmitted virus
(genus Begonovirus) and caused serious injury on yield, quality, and product prices
under improper control. Therefore, 30 yellow sticky traps can be used to monitor the
whitefly diversity every week in crop facilities. It will be right time for pest control and
use high-effective insecticides when whiteflies reach 50 adutls per trap. Act with the
removal of diseased plants and mend of the insect screens simultaneously could keep
the incidence of Tomato yellow leaf curl virus (TYLCV) below 10%. Natural enemies
were released to substitute for chemical control when starting harvest two weeks ago.
Test results showed that density of whitefly could lower than the EIL for 16 weeks
without sooty mold by releasing parasitoid wasp, Orius flower bugs (Orius strigicollis
(Poppius), lace bug and more than 70% of the pesticide were saved than the traditional
practice. Another case results of sweet pepper showed that Orius flower bugs could well
control the populations of Thrips palmi Karny and Frankliniella intonsa (Trybom) at
0.3/flower by releasing 5-6 Orius bugs on each plant weekly. Besides, lime sulfur
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powder and plant oil mixed could control broad mites and aphids to achieve the purpose

of safe production without pesticides in the whole cultivation process.

Key words: Silver whitefly (Bemisia argentifolii Bellows & Perring), Tomato yellow
leaf curl virus (TYLCV), thrips, Biological control, Integrated pest
management.
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Disease Management of Crops Production under
Structure

Jin-Hsing Huang?
Summary

The so-called crop production under structure refers to the cultivation of crops in
the simple type structures, such as insect nets, advanced, such as greenhouses,
high-level, such as closed artificial light plant factory. The purposes of crop cultivation
under structure are not only to avoid the impact of adverse environment and climate but
also to reduce the pest damage, thus the production and quality of crop products may be
improved. During the cultivation process, most of the pathogens can be isolated outside
the structures or difficult to spread under the structures, but it is very difficult to
completely keep the pathogens out of the structures. Factually, a small number of
pathogens will access into the greenhouses and cause severe diseases. Occurrence of
plant diseases may be comparatively less in greenhouses than that in fields; however,
sometimes some diseases happen more severe in greenhouses. It is not as we imagine
that the plant diseases will disappear or diminish under structures. For disease
management, it is important to realize what kind of diseases will happen on the crops
cultivated under structures, and then to avoid the pathogens coming into structures
accordingly. Once the diseases break out inside the structures, it is also important to
survey the pathways of pathogen transmission. Therefore, the disease can be controlled
by changing the cultivation processes, adjusting greenhouse condition, spraying
chemicals and/or biocontrol agents and/or safety plant protectants to mitigate the yield
loss.

Key words: crops cultivation under structures, disease management.
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The Utilization of Non Synthetic Chemicals for
Crops IPM in Net House

Jih-zu Yu'*, Jih-Nong Tsai®, Pei-Chen Hsu®

Summary

For the pests control on crops, we can use friendly non synthetic chemicals,
combined farm management, field monitoring and other technologies to design a
workable integrated pests management (IPM) strategies. Achieve the purpose of
producing fruits and vegetables without synthetic pesticides. The first, by preventing the
pest invasion ways that are five: loopholes on net house, Resident pests, The foreign
medium, Carried by seedlings and Carried by human and farm tools. In addition, by
field monitoring, early detection of invasive pests is also the focus of work. According
to the species and abundance of pests, the appropriate control methods and intensity can
be adjusted to work in time. Hanging yellow sticky paper after planting can play
monitoring and assisted control. The powdery mildew and smaller body size pests as
aphids, spider mites, silver leaf white fly etc. will be slow down if spray "vegetable oil
mixture” or “emulsified sunflower oil" 400-500 folds of water dilution weekly.
However, all of above acts are intended to fulfill the spirit of prevention rather than
treatment, early detection and early treatment. The synthetic pesticides can be really
gotten rid of in many crop pests management.

Key words: Non Synthetic Chemicals, IPM, Net House.
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AR VR ) X 3

FlEm BT @AY 0 A7 1997 £ 3 2006 EH R 0 p L EEe il
T A00 reng PafE 0 Ve Bk p £ hf % 546 - OP (open pollination) &-f8% >
FEsE 5 iTanFEFEA G R B E RS TR 2R84 F RS
1) BETHEM B A ERS L 022 250 BAEBPCHER o S fPCc R ¢
FTHEEE (K% H o9 S F R )0 7 4% 4 bell ~ cayenne ~ cherry
squash ~ paprika ~ pimento ~ wax ° ¥: < fa R kR FikE 15 B @?]ﬁ(é’ 7 &
FEFHSBRFS T ;s FHER S FR v & BN KRB S8E)
FHH G 2 5 (OP Fasfh) - B E A w2 b BRHAE 273
AAF CFRESAEE (PR W) FFRR/REDRS FZET -

|

BREBELERPICp R h2EE
FI* 250 B &t o R > £ 2005-2009 & H B 0 £ (7 HiT (7 #-% P iF)
FFEM R AT p B GEPE36 B ERRE P A (P8R
b5 S8) ot 36 B A MEFEFIRILET 2 Z THEEI (K
i AR o~ Ftd S dE % )25 48 % 4 (bell ~ squash ~ paprika ~ pimento ~ wax)
E“—Eréi'li (GFRAET HRfcp Beri> 95 %) B 5 gtk UA B AR atd s % at
HREA 236 Bp 2 AEANOBREEE Rt LI FNEF AL
R IEESHBREFERESBU Y > HIRAF 250 2ose b 3L EE D 18 B
4 EFpcs (REMEES) o p R ke 18 BRI p X AR RN T
3G BELEFRZ A EFTREEE (Ko F A Y
* %) ~5 fa% A, (bell ~squash ~ paprika ~ pimento ~ wax) > + 3+ (AL H P
FitAt05 X)) F o

ZHEIFR/EDCBRIELEHERTR
F1% 18 Bs f 2k IE R AL A 0 20 2012-2017 & 4 B2 4 57 B e

X RF LR DA RA BB £ A4 R o SRR
ZX2BERIABHIE (¢ 2 2BLFHIF) cAFIELRAEL UZ é_?-i_%,%

Ml o fe s mAMEAD B 24 % A7 (Reddy & Kakani 2007) ¥ & =

S

ﬁ} [
P
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GRT R F TS AL ESRF AT (B 1 Bl 2) ¥ 2 Ak e
SEX B R AL kL ARG

B 1 2@t B4 cndiihie 5 ‘04417 % 17(2016/08/15) sk 7 it 4 Atk o

B2 fl*EFZF R TRUMERFRT 2K E 2% o
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EA FEEE 8B A (H R TieE R 80-100 & R) 2R ko
L4 R2AA AR (BIe- 7 28hFRERE 4B FRHhEHRAE S
880-1,300 = 5 » FIBE PR 10 %4k oo gt b UL SAE S HHR B S IFD

B TTR (F4) -

e s (7 AEEEA) %15{‘? SH Fhg B3R A
F 22 AAARFLEL AP f 2015 EARLRY A AT HA TRy IcTAS
Fepied o wiEkE (BPiF) 24376 HHABEEREAFEL RS L E
% oGk R AHG

o FF A& ik B EGERE R

SHH AT HEBRATN e F T 2 pAPERA TR (Kumpatla &
Mukhopadhyay 2005 ; Yi et al. 2006 ; Wang & Bosland 2006 ; Ince et al. 2010) > & =
500 #F SSR 31+ & » 35 pl3E ~ FE P17 323 SSR 31+ &> 7 &5 2 PCR A
PEIRARE BRI EFBBFLEE D 2 BHLE RS TR SR

B3 BAV WA T 4(A)B0; 3 AT 4! B4 3 FRBREDLERER X

(B) 20x80 ; (C) 80x04 ; (D) 60x80 ; (E) *10404’ %, 1 (2016/06) 7 FF
KMx80; 22 (F) 546 % ¢ % 4 % 100x31 ik B A o

% A o
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b2 BB F A A I GEET2L I8 BRERIA T E A
M SSR 31T e BEMLRIE LRI Y o TEHHIUHRET ‘E‘_Jﬁ‘h‘—;}% » deFk
kS SRR RS AT A R ST F R TR
ek iEfE2 2 g o (B 5~ W 6)

5 $#:18BA 2 % (*A%4-19-20-31-40-41-44+46~60~63~71~
80~ 9698~ 100 ~ 102 ~ 103 ~ 104) » A w|:it {7 (A)shrk s 2 5 FHE25 punl' A~
5 5(B) (C) = % ¢ A F]4%25 CCS_1500bp = CCS_240bp 4 45 ; (D)4 SNP-C
APS 15:5(CaSGR+FoKI) & (7 H{F % ¢ (240 ¢ )% & 2 & 34| 5 45 & B34 -

1 (A) 27 Punl'_ 1063bp % £ skek > punl-746 bp % ykerdk £ ;5 (B) o
CCS_1500bp ‘(C)CCS_240bp BB sk d f ;44 CCS_1500bp #
CCS_240bp % £< % % % (D) 7. SNP-CAPS 1 35(CaSGR+Fokl) 190 bp =ts

&‘c% ¢ LES w‘w » @ (CaSGR+FokI)_175 bp ik % ¢ ffs R /¥
B FRNFE L kb2
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B 6. %H# 20 B Fpie % (4x41 ~ 4x98 ~ 19%98 ~ 41x31 ~ 41x40 ~ 41x98 ~ 60x4 -

6031 ~ 60x40 ~ 60x98 ~ 63x4 ~ 63x31 ~ 63x40 ~ 98x31 ~ 100x4 ~ 10098 ~ 104x4
104x40~ £ P & ~ A 4R % ) 0 A wiE 7 (A)fheka: 2 & FlHE4 punlt 2 45 5 (B)
i % & L L5 CCS_240bp; (C) 12 SNP-C APS 1£:5(CaSGR+Fokl) it {7 &
ﬁjﬂ*%éﬂﬁ 2 F1A A 7 B

(A) 913 Punl'_ 1063 bp f- pun1'-746 bp £ 7% £ 3] £ 4 skex & punl'-746
bp % 3krkdt 2 ;5 (B):S 7 CCS_240bp & £ %4 _5 %#5 0 444 CCS_240bp *
B L% % 5 (C)E SNP-CAPS {£24(CaSGR+Fokl)_190 bp,175 bp £ % 4 & ]
2 W (CaSGR+Fokl)_ 175 bp» H &9 AU RPFESF €52 & ifuﬂ'.—‘% 5

%2 ek & A o
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ﬁ*%ﬂ¢%*¢+%wﬁﬁﬁﬁfmﬁ

4t B i ek ) s R BT R T A AT fhen
i %E"*i%ii ek R F] A4 5 £ F w4 FRek B F1A7 5 (Stewart et al. 2005
Rodriguez-Maza et al. 2012) - ‘5 & iF 2 = 2 % InDel marker (pun 1' £ MAP1)
BB A (FRZ 2 AT B2 tkplon &EY R AT Punl £ 3
Pikih o 22 pun TR AFERR BV R4 ML G ACAGRE B L BT RL

F’té’;gvjtl ) l«LLAfI '%"“Er_}:lp éﬂ’—lﬁ y 4‘3@{'\5}*&—13&%@7‘%—_‘% o

53¢ ATNRAR S D2 EH4

B EME AT 2 E AR nATIRGE - TH P ER %5mwﬁ~‘

#& (Popovsky & Paran 2000 : Efrati et al. 2005 ; Borovsky & Paran 2008) ° #41 % #x
(QmmmDéﬂ%ﬁmeﬁﬁ%y)éﬂ’c¢6%%5%’s@ﬁéﬂw
Bz % (capsanthin) 2 & = chBf 4 A F] Ccs (capsanthin-capsorubin synthase)

@4y 5 F Ces ATk 4 (deletion) » RIZRF % - F A FAN@AL v 2EHA
¥] (Thorup et al. 2000 ; Popovsky & Paran 2000) °

" SGR AFIBEE L 2GRN ESE iR A SREFHESEE[R o
Borovsky £ Paran (2008) # I 4 #& CaSGR 7 F1%# 2 ¥ d& A& (single nucleotide)
& & % % (missense mutation) - ¥ & % 114 B =A A d W (tryptophan)—R
(arginine) > SR F F HEFEF 7 "EfE (2 A FIA] 5 sgr, stay green) > & A5 cl
(chlorophyll retainer) A F1 L tpk £ 3 2 EBAF ccl@yY (EH5Y) AR
PFr pF %9 ARG P ERES T RB B YAFIFFFA RS ER
B S SRS A 2 HIEI BLATINL 2ROy ER
AR TR E SRS L E AT

4 2014 & 3 2016 & et A7 5 T 1% 5 B AR Fy %R HE & 200
RGP 5 £321000 B R BRtRE o FE 2T NN d (Y AT A ren
SCAR (sequence characterized amplified region) 3% - #* T SR B 438 ¥] Ces K3
T EFE T Ces_1490bp ~Ccs 240bp & B A+ 4Rk > 7 % GRS T o

T FE s E 522 M4 T CaSGR k7 * MBI E S E 2 "2 cl
7~ F14] 2. CaSGR_dCAPS (derived cleaved amplified polymorphic sequences) #%:& °
ERRE2 BF TR R EE L 200 0 £ A3 B R EBHRE CBEL
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FHRzhsgr_195bp > ¥ 2t T EAT S % F N Ahd & g o
MbEE R E R 2 23R LB ATE T A R

FoORFHTES 2o HENR T EPRES 2 UmERARE -

4

v

ﬂh\

T f e (Cooannuum) SfERT L auE R 0 S HF £ R F Ik e g o
u%ﬁﬁm:iﬁmgﬁgﬁé%ﬁ@@%aﬁ%%:ﬂﬁé%*&%(é$%
FRERHF ZE (RcHS) EEOERG oA P REIEEY R DR
BN SRR ’3% s X R fef BV RMLEY Brix) F i3k meEE

B (7R s mﬁ/ﬁaﬁi) A BRI B Tk HBHE R
i@ﬁ%ﬁﬁﬁﬁ&ﬁ’m%i@g\¢moﬂw%ﬁwpéﬁaw4ﬁ@%’
@%%M%%*ﬁﬁﬁéﬁﬁﬂjﬂ?%ﬁi@biéﬁ’#uiﬁ~%ﬂﬁﬁ
EPRFR BENRERMLLIIE > URETFLRERET LAY o ¥
ﬂ”ﬁéﬁ@ﬁ$ﬁ@ﬁﬁﬁﬁ’@?$€*%Eﬁﬁgﬁ*ﬁiﬁﬁﬁ$*
RoBRS L ERESY > B X2 T AL ES AR .

mu‘ —%i
AT ARF L ¢ RSB (103-105 £ B) 2 5% AF Bh s W K e
51 R Xk
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Acceleration of High Adaptability of Color Pepper
Breeding by Molecular Biotechnology

Jau-Yueh Wang'®, Yi-Wen Wang?, Da-Gin Lin®, Feng-Chyi Lin*
Summary

Peppers (Capsicum annuum) include all sweet pepper and some of chili
varieties. The classic fruit color of pepper is green or red (ripening fruit color); however,
the color peppers have become more and more popular in the markets based on their
nutrition and flavor. Due to without heat-tolerant of commercial varieties, the yield and
quality of year-round production in the facilities are poor in Taiwan. In this study, we
have obtained the hybrids with better growth vigor from diverse germplasms through
the techniques of purification and crossing. At the same time, the molecular markers
linked with fruit color or pungency were also developed for the early selection of
germplasms or hybrids. The techniques of pollen preservation and vitality investigation
were also established for improving the efficiency for the selection of highly adaption
hybrids.

Key words: Molecular biotechnology, High adaptability, Color pepper.
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e Wnim i ETETET

e Ak e i gt
LR S

EFpd a2 ZHeEFERIF  BA /BT £ R
Bherifprin o P a"»'lim-)?ﬁ’i B EERAY e sl i 'E‘-‘ﬁ),% FISE o
BB e R g ST R R AR T LU - o e i A R T
;Kﬁﬁ>a%-%ﬂ@*ﬁw’%ﬁﬁﬁﬁa%inhwﬁﬁwﬁﬁiﬁ%ﬁﬁﬁ
o 4 f g T (bioassay) R % B* 1T L i pd L ETE FR L BN 0 B F
% T+ B sl (electron microscopy) BLFRE miE A BN dump A ARG Bk
050 &£ AW P F R 411 * dua e T2 (serological methods) & {75 A
RERLLET > 24 %é@%%%ﬁ%imiiﬁﬁoi%%i%ﬁ@“é%

o B P HTIE (|mmunod|ffu3|on) %% % %% (immunoblotting) ~ 2 5 & 5 2 (tissue

%\mL g

printing) ~ & % & & ;2 (immunofluorescence) ~ f% 4% i % & & % (ELISA) ~ & & iF
A% (Western blotting) * & 3# % (immunostrip) * o %% 3 1% 1 (52 &
2 b o T E L FEFPEE TS (nucleic acids methods) INEIR s ¥ 40 S R E
(hybribization) ~ ¥ & f% % 4% * & (polymerase chain reaction , PCR) N A

% 4 F & (real time-PCR) ~ 2 # & % (biochip) £ = & &K #H 3 - &
(Ioop-mediated isothermal amplification, LAMP) % -
4t '),%%%w T PR E I o

WE

:}ﬁa% d e 72 3 P (deoxyribonucleic acid, DNA) # 1% #% % &
(ribonucleic acid, RNA) 2 F-d B etif o2 54 > AP F 2w p 1+ 4
4 é‘. =% J< ,LAE'_f‘TZ'}E @l‘%’?;g’ T £ G\'J}'jf"ﬁ &’J"’}i‘ﬁ}n s _ﬁ‘_ ‘_E_'_g = %jﬁ—,\}]—%i &Fx‘;}f_ » H

“Khﬁi€ﬁ$$%%ﬁhﬁﬁgwpzﬁ AR
7 Felin ig% Fi‘%?”r‘fﬂffﬂ}f%m WEATEFT TR o L S0P o
ol L g R R ERILFFREN AR o o B 00T
Aok 4 ¢ R #Féﬁﬁ”ﬁa PoRREFET R e o gé TR

W iFE > TR 1 yhcheng@tari.gov.tw 5 3 (04) 23317517 ©

o~
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Ay R S SR E IRAE o B RS SR S EF RS 0 P R
#X73 1000 A& o B E B FEF A EMIEFERTESE PR
R RETE 10 ~ £&p 4 (Rybicki 2015) > ¢~ ¥ Lehd v X B 4
(Tomato spotted wilt virus, TSWV) (Yeh et al. 1992; Zheng et al. 2010)~ 4 #v% * # &
:},%Jr (Tomato yellow leaf curl virus, TYLCV) (Jan et al. 2007; Tsai et al. 2011) ~ #* /*
4 ¥4 (Cucumber mosaic virus, CMV) (8% 2011) £ 5 # % Y -+ (Potato virus
Y, PVY) 88 F 5 & B¢ TYLCV {fr@f 4 5 saym + (Melon yellow spot virus,
MYSV) (£ TSWV I - 54 B) (Chen 2008) € 54k %3 7 € & 4
3o “,% 7 TYLCV 2 MYSV 2 #t > & A EEEF = (Squash leaf curl Philippine
virus, SLCPHV) (Liao et al. 2007; Tsai et al. 2007) % A #E4%%F i }?a* (Cucumber
chlorotic yellows virus, CCYV) (Tseng et al. 2009; Huang et al. 2010) » fiT#& k%
LSRR B h SHpEE HT -

;]}%_q_l,_,)\%iv}g*ﬂ\lg"_:g‘kfgé\i%%\‘ ,‘gu'r}}lé‘%’é"]{j‘:‘ﬁ’ﬁa%
FE3opd s L HALIRF wEP RPN S BECBE S
il S OB S BanT s 1R s A 0 BB ?FFE’F‘iﬁ”F’TEJf%fi—'“ JRTSE A T S

=
ERETIR CREAGH IR REF T AR B  REAERS o
L FREEPRARS ET A RN RRERIEE L o B ORRBEL W LT
gf’?ﬁ*'@i)ﬁ*@ s & o 'Effﬁ?*ﬂﬁbw%\m%ﬁx‘z?aﬂf& g R F TR

REWEFFERI R BAKERRIF -0 F- 53 473 F 55287 B 24
s 5”«‘1[334%{{43-417» R NS F?«Iﬁié“vfﬁ iz o e grd 7 k,}ﬁg*@%&];\ kH fa R
FIAER Beavking 2 » FI 2 35 NP RERNEL PR BT LAF
LRl BRI TR WRER oA F L e 2 (B 2002; Webster
etal. 2014) #§ /1 4T

4 M Er ik (Biological methods)

FI* WREAGRE S N Rpa R R rtEd o ¥ Lihprnfaid e B
%7 (Chenopodium amaranticolor) ~ £ % (C. quinoa) ~ *£ % (Nicotiana benthamiana)
FoSRIAPELRF ANOETIFfrAERE S 0 A THRITH LIRS
- WG FRR A E LA F TR R AT T I PR OR S
Yo it CMV ~ TSWV 2 MYSV & - 1% $efbidp n fe 40 i3 /L § 4odp om 4 o9
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BB ARIE) e s BEERER Y B BRI BRBE AT $i1
REIEH et S o

kR AE R 4 4o SLCPHV 2 CCYV # » RII® Gub & fdkdy 7 5 fd -
BB et 14 2] 5] o

4 4L Bri% (Biochemical mehtod)

ANLEZ R RMER RS BRI R  JLBIRFE  ES
dnre A g e 7 48 (inclusion body) c T E F AL 0 SR d BHARS (S
TE LR BREHABBRES L we N A2 N T P AR T TS ]
%4 (P 2001)

T FRAMSBEIRE % (Electron microscopy)

T MBI BRI LT A RS A T el B o
P Bt 2 LA TRBERZE > R T TRIORER - I T HRER
Bk i AV B ERBELETIRA AR LR ARFIRES ‘iF‘%“ A B
B x ¥ & L E & 42 (Direct negative staining) £ & B T B B % 2

(Immuno-specific electron microscopy, | SE M)
£ 75 ¥ % ik (Serological methods)

¥l iR WE R LA BHIGE (SDS-immunodiffusion test)“f¥Z @ % &
%% (ELISA) % ¢4 7% %42 (immunoblotting test) ~ & % &% (immunostrip) % %
# f e £ & R B E (Quartz-Crystal-Microbalance immunosensors, QCMI) % #
GE o FORRTS PRI AUG L FESL o F R A LS T
\QWm@}a§@4éﬂm%ﬁ}PW%ﬁ&’iﬁéﬁﬁﬂﬂﬂﬁﬁi%°

EWICGERARGRAET B > ed FRF IR NEE ~Bp > UEE BRI

??u%’ﬂ LHETT PR S R 2 B PR oo AR G SRR R AT 8 g )
~o 4 F B 0 FRAPHES 3 AREF BT R

LAFRZSH T REDE > HBRBE B FHR 7 PR
EATHE 2 G RE AR RGN R R 0 £ Y AR RS SRR R
ErBERATAR  FFREIATIBEF Ko

S (A ,1%
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LEIRAAT 1 S 2 Pl s S SN B R £ R AT Bt - 5
M o 3 wt,ﬁmﬁmp,& (SRR R RERRREAI SRR &
Hd R et 1 F RS e d mifal,%zifa%ﬁﬁ Lo Rk E
ARG TR RIS o LAAT &Y SRR AL R L ¢ AR 2
BEEIREFTTREFIAFE «f”é‘?ﬁiﬂ PP A - BRSO F R d T
TELHERERREEE e PR FREEME AN REHE R
Pt <~+a4w1§a* R ELISAATE R iE ~ 8% ERMEF -7 MR- L
AR AEREE AR B R E Sk ek T 2 EErR 2
4 < j¢ (Clark 1977) °
zmo; o H 7 Ji/,@;/P'JBgJ,%!IE'_'fE? ELISA #f iz » 11483 en T 3 5 R B~ % ELISA
B ¥ o J;TH'%(LM > I* FE § 4 (Mass-Loaded) &t 32 - fid 2 4 *’JM*’%] ShE
T * 245 & %z%ﬁ%%;*'mﬁzﬁ Rlenpd Rk R > R TSRARRIL 3 > #
er3F £ (Eun et al. 2002) -

\\\Xr

5-FZ Brix (Molecular mehtods)

b L ETE ¢ FEPipedR £ 5efeiz (DNA probe hybridization) £ % & fsid 4 &~
&% (polymerase chain reaction, PCR) = * #f - 12 &tk & /% B2 784 ELISA a¢R » v
AR A3 PHRE - PRESERZFT 2 ELRF 424
Fo AU Bopd P A h- B T ETRAG A 2 Rlp A& Ppk w4 e pe
(hybribization) & & » H F 2o 5 % 003 b e 2 b 4 de B 40 2 R Ak o Y
DNA % @ Rlen¥ %A 5 & % iF 42 (Southern blotting) » # = i# %= (Northern
blotting) "* RNA % i p[%f % » 2% iF 4 i (Dot blot hybridization) 7 58 & i 4 7 >
EREBRSPREEEAE S TS o MRl PRRIFEY  PRFESEE
DIG-Biotin ¥ 2 (s & ¢ 2 * o4 4 & 7 (Biochip) #-#+ d I #ic 1 g:(spot)-
Fe(probe) » B BA S S LG S L2 S o I TR S EEER
I pEs g BpIF sk o

FEP g F 1" Tag B Efsp DNA B3B3 — | FL @ o DNA & £ >
" RNA F R R ARG E i B 3 4 DNAS £ 11 A #5935 18 PCR £ 7 DNA
# B > # % reverse transcription-PCR (RT-PCR) < PCR ¥ § % &% #§: touchdown
PCR: = & Tk 8 & & 57T "% smultiplex PCR: %6 — B F J&@ & * % 2513 ;nested
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PCR: A% MR Mol JFH S B HB B icd L ¥ R 55
real-time PCR : Real-time PCR 2 # Quantitative PCR (Q-PCR) .- fé%g%’ PCR %
'F’r% 24 2 ¥ DNA or RNA (i£ {7 RT-PCR) k& 17 % o« BRIBLLPCR % FF 2 et
mETSd R LRI TRF R AP E(FRFT)DR A F BAET L né—fﬁ
Pl B & F i ks L BT AFMT AL 47 B o Real-time PCR & & 5 5L¥ +
RS TAEE 2 TESA] 2460 AF S AF BT 4 r £ 2 EER DNA
tmficy kb o pwE ¥ @ * i fluorescence DNA binding dye SYBR
Green > & PCR K Jgcnif42® > L F % DNA 7 £ 4 > &2 DNA B & b
SYBR Green 7= 3 4v » F EMELIRE2 W 4v o FFE A PRIL L J|* PCR A4 ehF&
FIKREF - LI RFS > T AFES A BB A ARy R
B o #% Reporter 2 Quencher > % #7 & 27535 P¥ » d ** Reporter 2 Quencher
LI EFR Ak 0§ DNA ARAF W o S IREBPE R KfEES 0 Reporter &2
Quencher ~ 3 > Quencher £ 2 H i > Jis ¥ % Reporter 4 5 @ 4 i BT o 4ok
FEGERDAS  FERD GRRETIFRLY 04 R § RN kT Y
GE EFREFaE -, 2 W u;ﬁ:} F ey kLR EfFE iR 0 HN R -
wARPER S PR (multiplex detection) °

B PCR 3 & 3 BEAFEHRN iR RE > £ 2R L FFiF
(Recombinase Polymerase Amplification, RPA) ¥ % & H ¢ » % g B & s tp il o
RPA & iF 3 A3 B WHFEF DI BEFTPEPIH L2 - > &

+# Loop-mediated isothermal amplification (LAMP) - Strand displacement

i)

amplification (SDA) - Helicase-dependent amplification (HDA) % Nicking Enzyme
Amplification Reaction (NEAR) 3 » izt Hjivdh &7 Psd iR 0 (208 iy 1 &
BOEFFRAARAE BRI G L F"*i@« R e

LU 1 R i railﬁﬁ o FEARFHRFFAFNE S ARE G { B
FH R EEERBR TR FIEL NG TR NFHRET D AT
iﬁiﬁﬁg%ﬁﬂﬁﬂ’%iB%%+a%ﬁﬁi;ﬁﬁg%ﬁiﬁﬁﬁ$°

2

RRBRETANRERE

~

—ng/q ;i;ﬁf« e {72 F £ F BLe32 gf;:ﬁ_&pp}%;kﬁﬁ;%@ IV
WET A G F PRy g2 hT 0 SIS NE HE FHA
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ek i 2 RS o 4LE ks i (Bemisia argentifolii Bellows & Perring) #4% 5 3 A%
he A EpEA+ (Squash leaf curl Philippines virus, SLCPHV) ~ A #4515+
(Cucumber chlorotic yellows virus, CCYV) %2 5 % ivft (T4 e § iv s E 5+
(Tomato leaf curl virus, TLCV) ~ % 3v5 i #% ¥ 5+ (Tomato yellow leaf curl Thailand
virus, TYLCTHV) : &[5 @ 3% Tospovirus e - 3k38 ¢ F 4o 3 A8 A
% Birfﬁai (Melon yellow spot virus, MYSV) % @ % ivf 0 TSWV ~ CaCV (Huang et
al. 2010) % Pepper chlorotic spot virus (PCSV)(Cheng et al. 2014) > /L1 = B X fk &
h3f 4 o 4Pt Tospovirus o+ 4k i %2 5 2 (Chenetal. 2010) > B3 2
FA P 2HF 24253 B SLCPHV ~ TLCV 2 TYLCTHV ™ rfits 252 5 4
(Chengetal. 2015) » &% L2 PCR &/ » ¥ 4| * H - PCR 247 & PCR:iE 74
Bl LA HRPIH R BF 0 CCYV iR 748 &£ RT-PCR > % ipl (1) -

(C)

Bl L ok lidc i Bihens ABERS (A) SRS Mps 2 mkk (B) 2 {1 47
& RT-PCR # #] (C) °

Fig. 1. Symptoms caused by Squash leaf curl Philippines virus ( SLCPHV)(A) or
Cucurbit chlorosis yellows virus (CCYV) which were transmitted by whitefly
efficiently. Detection of SLCPHV and CCYV on cucurbitaceae samples by
duplex RT-PCR (C), amplified fragments from SLCPHV (upper) and CCYV
(lower) were indicated by arrow.
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}?5:;}?53 A w2 e LR fg_;}ﬁ‘r,—.%.:)?;%" poan im0k BRI S  3E
PRAYioR s A BT FIOA & 2 E o 0T BRI (FART U FIB sk
Dr* ks T HEFIREAFF > BT o PRIt b L2 e
A BEE RSB LEIE (2 B IR BBIUR S LR BNk
TEE2 - o PR RTE S AR E OB SE o BB SRR R
BB R IR o (3) SILILEe D5 2 F I g B & (T4 K ehig
BRSO T RS A LD o R A B i RS o Sos g i H
Hd LA AT R AR o (4) v BHL SR S RTE B LR
AR g BRRR LA Fww?‘.i*v?—%ii °(5) #-AEHEL AT~
PEFXRPIET B ISEAEA 0 AT R IR R B o R
BRTERERREL FEFTH S %ﬁiﬁm kg BrPREEL (M 2017
Jones 2006) -

B AR AN 1 B IR A T B x%’xver’ﬂﬁp\"zﬂii%‘ﬁﬁl
ARKRE EERARE > RHSAPRE AT AL P FS o AP IR
%@,‘F\f?%;}'ﬁa%‘]‘ﬁjé}ﬁ%’ﬁﬁ—« B LS Pﬁ,wz~%é%5i A VRS e
12 65T AMMEE S RBRFTALELEAT > A E S AHIEA RS 20D

g;

HHE Pl SBE 374 B 2017 22X S ficp AT FEFIL2 & 22 AHE o
%%%ﬁ%ﬂ%%iﬁwpﬁﬁ%Pﬁgéms&%

PAR L~ §a B~ R R 22001 1% kFHMAE - T F HMES & FHIFLETE R
%@%+oﬁ#@ﬂ§gm13m&nm

BRI R AR L 220020 ES kA RS BRI P LR R KRR S
Y € (=)pp.35-52.

BT o201l = L E R CHANHEA FT AN FARRFR R TR T A AN ARTE
& s H 3 € & T pp.147-164 -

Chen, T. C., Y.-Y. Lu, Y.-H. Cheng, C.-A. Chang and S.-D. Yeh. 2008. Melon yellow spot virus
in watermelon: a first record from Taiwan. Plant Pathology 57:165.

?

A7 T E



tb s d o % 8T 2 61

ChenT.C. Y.Y.Lu,Y.H. Cheng, J.T.Li, Y.C. Yeh,Y.C. Kang, C. P. Chang, L. H. Huang, J.
C. Peng and S. D. Yeh. 2010. Serological relationship between Melon yellow spot virus
and Watermelon silver mottle virus and differential detection of the two viruses in
cucurbits. Archives of Virology, 155:1085-1095.

Cheng, Y. H., H. C. Lin, and F. C. Lin. 2015. Development of primers for survey of whiteflies
carrying leaf curl disease causing agents of muskmelon. J. Taiwan Agric. Res. 64:135-144.
(in Chinese with English abstract)

Cheng, Y. H., Zheng, Y. X., Tai, C. H., Yeh, J. H., Chen, Y. K. and Jan, F.J. 2014. Identification,
characterisation and detection of a new tospovirus on sweet pepper. Ann Appl Biol 164,
107-115.

Clarke, M. F. and A. N. Adams. Characteristics of the microplate method of enzyme-linked
immunosorbent assay for the detection of plant viruses. J. Gen. Virol. 1977: 34, 475-483.

Eun, A. J.-C., L. Huang, F.-T. Chew, S. F.-Y. Li and S.-M. Wong. 2002. Detection of two
orchid viruses using quartz crystal micro-balance (QCM) immunosensors. J. Virol.
Methods: 71-79.

Huang C.-H., Y.-X. Zheng, Y.-H. Cheng, W.-S. Lee and F.-J. Jan. 2010. First report of capsicum
chlorosis virus infecting tomato in Taiwan. Plant Disease 94:1263.

Huang, K. S., C. H. Tai, Y. H. Cheng, S. H. Lin, T. C. Chen and F. J. Jan. 2017. Complete
nucleotide sequences of M and L RNAs from a new pepper-infecting tospovirus, Pepper
chlorotic spot virus. Arch Virol 162: 2109-2113.

Huang, L. H., H. H. Tseng, J. T. Li and T. C. Chen. 2010. First Report of Cucurbit chlorotic
yellows virus Infecting Cucurbits in Taiwan. Plant Dis. 94, 1168.

Jan, F. J., S. K. Green, S. L. Shih, L. M. Lee, H. Ito, J. Kimbara, K. Hosoi, and. W. S. Tsai.
2007. First report of Tomato yellow leaf curl Thailand virus in Taiwan. Plant Dis. 91:1363.

Jones, R. A. C. 2006. Control of plant virus Diseases. Adv. In virus Research 67:205-224.

Liao, J. Y., C. C. Huy, T. K. Lin, C. A. Chang, and T. C. Deng. 2007. Identification of Squash leaf
curl Philippines virus on Benincasa hispida in Taiwan. Plant Pathol. Bull. 16:11-18.

Rybicki, R. T. 2015. A Top Ten list for economically important plant viruses. Arch Virol
160:17-20

Shih S. L., W. S. Tsai, L. M. Lee, J. T. Wang, S. K. Green and L. Kenyon. 2010. First report of
Tomato yellow leaf curl Thailand virus associated with pepper leaf curl disease in Taiwan.
Plant Disease 94: 637.

Tsai, W. S., S. L. Shih, S. K. Green, and F. J. Jan. 2007. Occurrence and molecular



62 2016 %% FER HATFRET 22 AP G

characterization of Squash leaf curl Phillipines begomovirus in Taiwan. Plant Dis. 91: 907.

Tsai, W. S., S. L. Shih, L. Kenyon, S. K. Green, and F. J. Jan. 2011. Temporal distribution and
pathogenicity of the predominant tomato-infecting begomoviruses in Taiwan. Plant Pathol.
60: 787-799.

Tseng, H. H., T. C. Chen and L. H. Huang. 2009. Diagnosis and identification of a new
emerging crinivirus on cucurbits. Plant Prot. Bull. 51: 132. (Abstract in Chinese)

Webster, C. G., S. J. Wylie and M. G. K. Jones. 2004. Diagnosis of plant viral pathogens.
Current Ssience 86: 1607-1607.

Yeh S.-D., Y.-C. Lin, Y.-H. Cheng, C.-L. Jih, M.-J. Chen and C.-C. Chen. 1992. Identification of
tomato spotted wilt like virus infecting watermelon in Taiwan. Plant Disease, 76: 835-840.

Zheng Y.-X., C.-H. Huang, Y.-H. Cheng, F.-Y. Kuo and F.-J. Jan. 2010. First report of Tomato
spotted wilt virus in sweet pepper in Taiwan. Plant Disease, 94: 920.



W g g s 2 63

Diagnostic Methods for Plant Virus Diseases
Ying-Huey Cheng™®, Chin-Chih Chen?, Chien-Ming Chou?, Ting-Chin Deng’
Abstract

Plant viruses cause major losses to several agricultural and horticultural crops
around the world. Unlike bacterium and fungus pathogens, there are no chemical
methods available to control viruses and, consequently, the current measures rely on
resistant breeding, healthy seedlings and control insect vectors to manage the viral
diseases. Diagnostic methods for detection and identification of viruses are not
reliable based only by symptomatology since many factors may affect the appearance of
visible symptoms so that it is necessary to apply some more sensitive techniques to
diagnosis or identify viral diseases. The first technology used to diagnose and identify
plant viruses is bioassay, followed by electron microscopy. In the late 50's, scientists
began to use serological methods for the identification and diagnosis of viral disease,
still were the major technology for virus detection. In addition to the diagnostic
methods performed by antibodies, nucleic acids methods have also been prevalent in
recent years. It is expected that more detection methods will be developed in the
future so that virus diagnosis and identification is no longer a complicated task. These
advances will help to ensure that plant quarantine, disease-resistant breeding and disease
management are implemented accurately and essential for sustainable agricultural
development.

Key words - Virus, Serological methods, Nucleic acids methods
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Fom)e %yp 2004 £4R L KL RS ALRFET LA YF > g
ri?aaiialmi;fé AR fF LI 161 F 2F o 7 687 7F g <]
FRFET88F6F T ARERFTENE; 3FOF AR A
BAERBGHFAELN 2 Y ROERFFFH 38 F TS 2EREYS
55%%. 5 > @ P Al A gag o P WF 608 2F 0 F 28 R 75% ) 7t A A
%5 2004 & 3R 4 ’,;r’-“‘!rtv’ Rt pAnbFlF T Eamdg 408+
BERS BRI EZ A6 2FEETFIT 45 6F 0 EnERFRR
o) i‘J“ﬁ;ﬁi%ﬂﬂ“ﬁf’ e prenb g4+ org 2 AH2HT7F 0 ZR2

FOF A< JI1F 9O+ E 82 1 8F2Elariy 15+ 2843 o
ARIFEFR N EF L1 F 2 RS Al FE eI i BH Y 54
2*E (Peet &Welles 2005) - £ A E 3 FE5 £ o > 2 2015 # i B - 947 § 3
+ 2 g (http://www.hortldalIy.com/artlcle/23258/GIobal-greenhouse-vegetabIe-area—
increased-14-procent-over-2015) » £ A X fHivH R o F T 5 R Bdg 0 L ER
BEHive HAcd 12-,72“5’5* SEAEd B X mSOF*ErIa' % @ H 4 3 250-600
MRom &G B F] S 2 thE 0 50 P ;umimﬁah 400 ¥ 0 BEom Ao e
Brbrd & X i SR 2 A 0 FIUM R F oo & & 3 4o (http://www.cropscience.bayer.
com./en) °

R
ok

AN

B F AR AE- B0 BE

BOFMEEF RS N RIEET 0 RS AL (Leeetal 2010) > 90
ERERIFTMN P AT vEH s P s p2h P 2 %4 EAPARES AR %
FRFEE 0 FRP AG 60%  5EMT Bl%HFIRE P AF SRRV ARE A H Y
HovEFEr RV B R B S BER (T5%) 7 (50%) P ~ (48%)~2 2 H (25%)-
¥ B (15%) ~ 1 d 7] (15%) ~ # "H (2-3%) > REDEE G R A 5 T FLT (4500
2E)~ 2R (2800 2tE) >~ & <A (1200 ) ~ F H R (170 2F) o (Yassia &
Hsussen 2015) » 34 L 4 st w @ * 43 » 4 3 REeFH L * > 5T 100%4RE 5 77
WOER Y RAReN(TR L faceicS > 53252+ 57§ (Michel et al. 2015) -

B g factlrEEfa e * 5§ eh i ‘Maxifort” (De Ruiter Seeds) ° Rttt
3 ‘Eldorado’ (Enza Zaden) ~ ‘Beaufort’ (De Ruiter Seeds) ~ ‘Big Power’ (lek Zwaan) ’
AR DE AR T 50-100% 0 T ¥ dR IR 42 (Peet & Welles
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2005) - H s g @ ¥ v ivilEE e 35 ‘He-Man’ ~ “‘Unifort’ ~ “Natalya’ ~ ‘Spirit’
F &4 # ¢ Solanum lycoperscium x S. hirsutum & @ 32 < ¢ 4% ‘Beaufort” &
‘He-Man’ -

Wds Ao Rb S $ i soehip Bhde™ o

#34AE

PAZE AR EFEKRITEML €L R L Higashide %3t p 23k §iv
f ok é;&rmgﬂy}_ﬂ’j‘:‘%?d 80 & e E & T3 o> 30 o 7 F) 2005 #
560 27 pARAEIF 30 STAEN > AR RFF AL P ALR ?‘%I“i
Vo aFTAMAGFEAE S f M (Higashideetal. 2012) 5 ¥ — B 5 1 * 43
L £ o p oA A FE S AR B4 ‘Momotaro York™ £ f i S48 Gourmet’ 47 B i rwﬁ%éﬁ
‘Maxifort’ €2 p » {3 £E*Spike 237 % % j7 i 134E Maxifort” tem B 4548 548 % % iR
% A £ (Higashide et al. 2014) -

B H gy AR K3 B A So ks ' Beaufort” &2 ‘Arnold’ = fE1REE 0
FRERAGET BRASF 2 RE AL ‘Beaufort ®Amold’ T 35E % > e £ 7
k¥ > ‘Beaufort’#e A 4t t 3 8 4 404 W3 4 & £ 36% ~ 25%%2 37% > A & B3
4v 50% ~ 11%% 20% - 3 A »c% P & (Turhan et al. 2011) °
. a‘%r’% ﬁff“'l“*

BHRSHFIcE RBIHREERE ¥ AZRY 23 "4  BRITHR
(EC) > i&m #ftrs b ek > Danlela’ 4 v &85 ) 0 EC2 BF > P 3 LHA 5 2 £ 4
48> EC6 P B 1 ¥ 6.3 ECOPF» 3% 1 80> w534 1 EC (ds/m) > & & i
> 10.5% (Cuartero & Ferndndez-Mufioz 1999) o #-# i+‘Big Dena’#5d% i 13sk 544
‘Maxifort” % v* fdREE 2 AR 7 B 2 %2 EC (ds/m)shA € > B 5% & higke
TOoOXEECHFAEMR PIREBRAGELTIFEC Y ARKRFAE 0 A AR
EC(ds/m)1.2 =& € &4 EC(ds/m)8.4 thA £ 4p % » BT iRE7 H 3 7 B |+
(Semiz & Suarez 2015) o & 317 ¢ 14 § e -8 ' Moneymaker’ & #4844 p 19
% AR FUFEUC8B2B’ > &2 /i B 42EPera’ ‘Radja’ » " 4c » 0~ 25 22 50 Mm 1%
LA G B % 50mM & 140 p AR AREUCS2B s E R A E K 2500
w0 @ odd B4R Pera’ & ‘Radja’ B 4~ %] %) 7 3500 #3200 2 A ® 0 AT R
FAF 0 dRdE P 19w £ Pera’ ¥ 8.3°Brix 0 @ 47%4%‘UC82B’ ¥ ‘Radja’ A X3 10°#
9.6°Brix > AE A M e A R ok P AR TSGR TER VN AP E AR
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A AR b 7 &L 2 (Flores et al. 2010) © & 8 § 3oi3pE™ 3% § A B2
IEIRFROCRELEDF BT IE TSR H (Estan etal. 2005) ¢

v A AetIRE RX-335" 445 ‘Tmknvf2” » b b 22 A 4ds % 25°C 22 35°C 4
£ 35 %% 4 25C &T;iﬁﬁ’ %&%:#%-Ei RichE£E AR > 2 a3BCHRET D, E
12.7 2500 B 2T ASRIE 5.5 2 o0 PTIARERE £ 1AL § B iR B A (Rivero et
al. 2003) -

LA XK e

L2005 F 10 1 p Ak 2 AR T e r o H o 1 Ry
% - AR U > bl4o@ 1L (Dazomet) £ 27% # (metham) W efp - v = &
daig* 1 =X m¥&FIFG A "T'l@?#m}ﬁ‘ﬁﬁﬂ:j\/ﬁ\‘ > 2 iﬁ},}% P R A E
LiE > PR HNLRRT > ¢ Fusarium B F5IAh% B (F. oxysporum
f.sp. lycopersici, FOL) # 32 ] /& 2 % 232 - f& 1 % /s (F. oxysporum f.sp.
radicis-lycopersici, FORL) » = %p}ﬁa (Rhizcotonia solani) > Verticillium E #3142 5
% s (Verticillium dahliae) * Jﬁ%mlﬁaflﬂrwﬁ S¥m T 15 % 2 30 = Fulide
Z 1% o B¢ g ‘Maxfort’ 215 % & 30 A by X A H 2L fE L & 2
34l By E 30 X w4 3 4t (Collaetal., 2012) ©

poAfI* RRESE R R E 0 P ABER L 2E R RS 1Y FURERE S R R
T{Leeetal 2010) > v L R L HAF I F L g~ /KT o - BLF
B FrHE2hwmplmET-Fop Y- REDFIHL DI FRBET -
Colletotrichum coccodes 5142 71248 f 5 (brown root rot) > 1 & & cilsk 5184t 2
Hop g duttde 2 2 (Yamakawa 1982) © P A AL R IUAFE EARE A T RS
TMV Fg t7 - 5% 0 7 i R 8 Rl dup £ 0% 0 g pivaRRfR e £ e i 3
(‘YYamakawa 1982) -

B2 R FieR P ERS B (TYLCV) 548 Castlerock’ & t s & 18
‘TH99806’ 4% 4% ‘S. chilense LA2779’ ~ ‘S. habrochaites LAL1777 ~ ‘S. pennellii
LA716” ~ *S. pimpinelifolium PI211804" % 4 fE i TYLCV 3£ g s 1375
‘Moneymaker’ » % % & % ¥R TYLCV F2 5k f),%#%»i%é’rvfﬁ‘Castlerock’:ﬁfaz;ij?;;&jz
BRERpOTUGESBEN AP A ELRE T RAGRMERS £ 254 B Ridiin
TYLCV 13zk4t@t TYLCV #48 548 TH99806° | £ 7= % (Mahnoud 2014) -

"\'
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L AR HAictUES A b 2 ET 216 % & 30 X it R
Table 1. Resistance levels of different tomato rootstock cultivars inoculated with different soil
born diseases in 15 and 30 days seedling.

F. oxysporum  F. oxysporum  F. oxysporum Rhizcotonia Veticillium
f. sp. f. sp. f. sp. solani dahlia
k&4 lycopersici lycopersici  radicis-lycopers ek * % i
(FOL) (FOL) ici (FORL)

48 f2 4211

15=%30=x 15=%= 30=x 15=x 30= 5= 30 15=x 30=

He-Man R R PR R R R R R R R
Maxfort R R R R R R PR R R R
Beaufort HS R PR R R R PR R R R
Unifort S R R R R R PR R R R
500267 S R R R R R PR R R R
500292 HS R R R R R R R R R
Natalya PR R R R R R S PR R R
Spirit HS R PR R R R PR R R R
— HS HS HS HS HS S S S S PR

P ARy

PR F R (R pdp e 0-10) 5 84 it (PR pdpdic 1 11-30) s B (S0 &
Jdadic 1 31-60) &2 % B (HS > & pdp ¥k ¢ 61-100) -

¢ B R HFo$ B E4E Cuore di bue’ -

2. P & H AR R T i
Table 2. Resistance levels of Japan tomato rootstock cultivars inoculated with different diseases.

Fhem 1mEE A Ffsji'fm FEp  FRARA T
A NEEEA Bacterial Brown Fusarium Wilt Verticillium Nematode ;34
Wilt RootRot  Wilt Wilt Root Knot TMV
(FORL)
BF OkitsulOl 0 X 0 X X X x
il LS 89 0 X 0 X X X x
% = PFN 0 X 0 X X 0
B pENT 0 X 0 x x 0
KNVF Taibyo X 0 0 0 0 0
panas Shinko No.1
258 KNVF Tm Signaal X 0 0 0 0 0 0
e KCFT X 0 0 0 x X 0
Kurogane X X 0 X 0 0 X

IO xR e
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%3 f PR RRAF T S pd g (TMV) 7 B 2GR 6 5
Table 3. Responses of different tomato grafting scion and rootstock inoculated with TMV.

1 =R
BaFTm 53 FTm-2 %53 F1Tm-2% %27
B 2 4 Tm 473 0 A? x 1
FTm-2 573 ¥ AY 0
FLTm-2" 24 © x 9 0

0 B 5 x: 2 B4R AT LA

DO UEE 2 TMV o 2 RA 4 Bf k sihigon

D mRAE L T a A

VEAE L TMV S 34 £ B g S RIRRE
D RN T a4

% KCFT, PFNT

% KNVF-Tm-Signaal

YR 3% Fn T AR Bh- 20 4 22 A 97 £ 5k

B ¥ % Fvahy %o (Verticillium dahliae) ~ % # s (Fusarium Wilt) £ 1345
Boops te o BP0 B0 e FARRBATERT ~ TRAF ME AFE R LR
o ¥ - BAF RPN & LN s TP %G WWESE RO -

a;?‘ﬁﬁﬁff%” hicm 2 o 9Eell PP aAE IR Eak 1 By & 27 100 ~

34050 v o fEE 40X P A (IO de Rk B ALY U mE 40 is 4 At
ol éwsr » e g §R Kfrs/n. 'heiE oK B 55’ PR RCE 2 F R R AL

s ¥R ET R HAv o R RE 2 TH R 100 ~ "&ff?ﬁ?ﬁ%i‘{
?!Fié%r%?i'g P HACEBIR > K L RLR TS I R
RMATR > kM R BT AL Fa PRSI e HEY > 2n PES
T ST i 138> ¥ R i PR AL -

Flpz I et R esd TRIFFERIfH - 7 B £LinE 2z
B ¥ Fid A inT R A 20-30% 0 BoE PEiE 50-60% (3 % 2006) ; &R A Fow Bic
F T EkE s 5 10-30% B pRiE 60% b (&% 2011) v Hi
— ~ PEe(Liet. al. 1988; 3tikik® 2000; % &3k % 2015) &3 # F %;ﬁﬁ%‘s‘ﬁ:}%
FTHICAT  AF AR Pfrd v ®o RS S F b a 10-40%F > L K B
F 80% - &> FHivi A 30% -50% 0 ¥ 3 & (37&%E 2009; &% iz 2015) o A Er
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BREIELFHp 8 7= F & 10%-100% @#+ 0-91% A 244
(Kishun 1987) - % B Goth *4r &35 i F e 8 @ & 4 4 Hivd 50% AL 4 o
EEFHERE Y FNAFFREHE S0+ 30-80% A E4F % (Opina & Miller
2005) © f s FARp e AR T - AT A HE A SFT F
PeitE R FlRREAd G @ TR A NV s IR0 RT S g
~ =+ (Hartman et. al. 1991) -

Lged g o B e i e F 0 iR ILT fepic T 2R EG203” ~ 4
ivfd 7 ‘Hawaii 7996° ~ ‘Hawaii 7998 ~ ‘BF-Okitsu101” ~ ‘CRA66’ £ g s #8./ ‘1390
S o Bk IS B REG208 ¥ e i B2t B B vk R (Lin et
al. 2008) > # FrdRdE AT 16 £ 301RE Hawaii 7996 24 EG203 » 14 A 4% 5 4
BoXIRIFAXGAF I Lk AN 70 15p 280 129 T
B G R RA G K E N o A KRS AR Hawaii7996 & 48 ] P {E < 38 %
AR A S A B G 3 3.3+-50.0% @ EG203 # Mgt iE -k 3 s 5 4 3 65-96.7%
(AVRDC 2001) = 14 47 H& % % 4¢ CL5915-206D £ & 7 +5% ¢ CHT501 & 4k - 4%
22 EG203 0 WP A UGPSR AP AR EFDLY > BEFLA KD AEF D
B2 % % BT R4 CEG203 5 7 S A 2T 90-100% 0 i T A kR4 D
CL5915-206D (75 i& 5 /1 ** 16-46%) £ CHT501 (7% 7% & 0%) £ = # P 44% EG203
gt -k (AVRDC 2002) °

LR R 1A 06 4 F R EG203T S R T B 0 1 4 B A f e
AR EG203 £ AR W RAD ARG E B I LR O BEHE AL ARG
AR A R A B H 40 40.8% 0 @ B X P RIURER AR A B 4 4 19.6% 0 K%
BB x5 T R A4 52.7% (AVRDC 2003) -

ik B0 CEG203" AR 2 A 4RdR ) Ao fE yoyo ik 0 A5 R R ERIR
B E A F A0 20-80%2 0 HRIR'EG203" % B I 43 2-50%2 [ 0 BT T AR 0
TRk B e b 2010 RS X 5 R f Ao TR EG2073 1
Gde hActUAR i 4 B B A% R R EG203’ 0% R 8 5 (Leeetal 2013) - &
B s B-RdEEG2037 & ‘Hawaii 7996° it A Tld% % 04 2000 # 1 2012 & 8 7 -
%8 # «7Lam Dong % = # it 4 ‘Hawaii 7996’ > & 2012 & ® i 6,500-7,000 =7 >
@ % F 4246 90% > @ % 3+ 1 Red River Delta BI4& 474%‘EG203" > i * 5 3] 2012
£ A% A H i DR R F ARt 2AF £ & FR L Aok (Genova

Hr-



VRIS RV e B R 71

2013) °
B o PR B @ ‘EG203° 5 1RAESAE 0 e B AR M é_i‘_ 9 &
Foadeedz @ st p e gLl 35 fupieiod 1kaT i

Bl 3 32 T AR FL

Bl srilies SR A S EE SRR S B R AE R AN U
Fu Rz % T A G L 3 bR 1UE e A S REF 0 R A
G 17.3%% 20.0% > ¢ Bdum (R) $5 0 5 Fup R r%;fgﬁ_‘Eezos’ﬁ = ﬁﬁ g
Fipdc: 29.3% (MR) £ 38.0% (MR)e & %> 12 % 2 P et L s G o en
P 68 B SEYH 63H I L AR AR B L1 p L2
B R L3 RCBD Z €480 5 ) % 10 B BT F R BHFET A F o
AR TR RAR B L SRR L 1 2 5LH A 29.2%
Y422% ; T3V RE AL 15 B 28kl 38405 5760

9: £ 82+ ; T & ¢ 3%%\%1& 8.0 27 ~88 28525

104 8% % A RYER T Uit BE i 2 fi0i B R
‘EG203’ ‘B L 2% & ‘B L35 CRD - €4 | B4R 20t B - R
Wk ‘B 3EL R EG203TA B4 17.3% 0 R R 0 BB FIR A A
AREPPE S RFAELER < o

104 # % % AB22RAF F B2 PR R TYLCV chff ¢ /] §45634° 5 1%
o REREG203 B L 3F R LA MAMIEEHE O RCBD - £4f 0 &
~ ] R %48 210-248 th 0 Fl- SRR ERFIEFE L 3 117 3P AET G E
W 43.5% @ ‘EG203~f L 3H 2 h L 4 50T 305G E 5 A b 5 96.8%°97.5%
¥7.99.1% > BT do+ $9REAE K AR BT o A SRR 4R ‘EG203” ~ dRdE ‘H L
3 B4Rk ‘R L 4s, THAE AR5 970 27 ~ 1003 2 7 ~ 1300 & T &
975 27 > ‘B L 35 K ‘EG203'# A 29.7% -

104 EH % AR £ %58 PHF R T > 240 Fivs B 1S B
'EG203" ~ *h b 3 58 ‘R 4 B RBERZ F T HEA 2 0497
R34 ir ‘Bl 3E fROCEG0¥EFREAL AR R 15B AF Y
G 3B 4B g ‘EG2037 4 B3 4 26.3%%7 20.2% -

Y
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104 # 47 26 P k=D > ERHAET U 2R ) FAvE BMA 1
A G 'EG203T N TR 3 H & CR L AR @Rk R S T RIS N
RT76NTTET2 LB AP 2K LB B L5 B AR L3
# ‘EG203'# A 9.8% > ‘B L 4 5L R EG203 K A 1.9% -

104 #R2 Ak ERT- ELBITIE FlpO R EERY B
B RS R B 0 A WA T AR R CEG203 ~ 5% R L 3 B1R
BhL4s oA 5 - %9100tk RCBD = £4F <11 % 18 p ¥ -
THEETAL T - LG FREBF L ARG 481%E % 7 tp 0 ‘EG203" -}
S BE L 45 A G 5.0% 2.9%E 29%E AT R 12 9P R A S
- EAFRBE A BT > AR EG203 - ‘R L 3F & (B AEY 0 B S
g w5 76.9% ~ 36.0%~ 3.9%2£7 35.0%° 10 $hT 30 E 0 K 4R - 4RI EG203”
AR L 3R R ‘B ABY AN G 470270674 27974 274874

‘hl 3 E 2 th L 48 4w ‘EG203° A 44.5%% 29.7% > A= iE
HRBAF P IRAF LT RRE R ROk §E

FEwRBREEES R 350 & EG203 H i E 0 A Y
PR R TREAG L g LARRIE - RIS A W E ARt
Box g wlo plE ‘p L350 ROCEG203 M A o' L 3EIP B e L RREET A
Tud o AREBRERELIARY o

¢

e

ﬂll\

B RS S BRI R B L > HEICHAE S SFTH S - AB
HBARE W AABEER - hiow 'L%‘#—lﬁi*lﬁi (TYLCV) ~ #mﬁi’{]‘,’\ ‘I}]’;‘i-st
I (TMV) ~ % Fusarium & # % B F< Verticillium E f%]’*f{/%}{is #m’}%&)@*}{iﬁ
AR ARG 0 38 A AR o B FF R eic T FREE AR Y & T
%%%’%mﬁﬁ%#@fmﬁ¢p,ﬁ%@%,@%,ga feop & @it ok e

FRT A IREERN IR B LAY FIERKR S TEE FEEE LT
IR A R e R R FILT lemg aE ki > 22 (i
‘EG2033r+ 1AL 0K A 20% 0 5 & L BIET AT w0 2017 £ 2 F
EY > FFEELETEAERY > ARV ROEAEL > BFRE -
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Production of Tomato with Grafting Seedlings under
Protected Cultivation

San-Tai Wang', Shiow-Huey Hseu*®

Summary

According to FAOSTAT in 2014, global tomato production area reach 4.76 million ha,
less than potato-19.2 million ha, but higher than pepper and chilli- 3.92 million ha and
eggplant- 1.87 million ha. Protected cultivation of tomato in temperate area under suitable
temperature could keep tomato plants vegetable growth and fruit setting with less diseases
of bacterial spot, bacterial wilt, late blight and leaf mold. Hydroponic production or soil
cultivation are used in tomato protected cultivation. In hydroponic production, grafting
tomato could increase yield and fruit size. For increasing brix and flavor, salt would add in
hydroponic solution, but reducing yield. Grafting with suitable tomato rootstock cultivar
under salting hydroponic system could increasing yield and salt tolerance comparing with
non-grafting tomato. Grafting with suitable tomato rootstock cultivar under soil cultivation
system could overcome diseases of verticillium wilt, fusarium wilt, nematode root knot and
southern blight. Scion and rootstock must have same resistance to tobacco mosaic virus
(TMV), otherwise serious necrosis would be a problem in Japan research results. Grafting
with different level of rootstock resistant to TYLCV would influence resistance of sensitive
to TYLCV scion tomato cultivar. Verticillium wilt and fusarium were less happening in
Taiwan, but bacterial wilt is still important limiting factor also in other sub-tropic or tropic
area. Tomato rootstock cultivar coming from Europe were not resistant to bacterial wilt,
Japan rootstock cultivars although have some degree resistant to bacterial wilt, but less than
eggplant rootstock cultivars. Eggplant rootstock cultivar *EG203’ could overcome bacterial
wilt and flooding in Taiwan. Eggplant rootstock cultivar ‘FTHES-3’ developing by
Fengshan Tropical Horticultural Experiment Branch, TARI could not only overcome
bacterial wilt and flooding, but also 20% higher yield than grafting tomato with ‘EG 203’.
Hybrid eggplant rootstock cultivar ‘FTHES-3’ had licensed to seedling nursery, and will be
produced and supplied seeds in 2017.

Key words: Tomato, Bacterial wilt, rootstock, Breeding.
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AR BChHERL BChr B 2FEEs AL T (£ 2000:; 37
1098)c 5 %7 AF T A RPN R AL SEL T ERPRAEF BT
PHF S BRUBF R AL R TH 0 2 MBI 65 4
B FF 0 CHFRE P HERNER Y I REF T L PP
Joo WRIEHRA EFEZED G > A GBI LR UG LR
ﬁszﬁﬁﬁg‘%JkiEﬂézﬁugﬁﬁﬁmﬁ;@K1%&°
PanBp @il S AR EFR TR 27 7 73 SHR&ERT R
BFPERB LRI UL RERES > M A EBERER
B ERFE AL P T (FF 2008) 0 o AR LN AL F i L
P BEERSLS M AFEEFHAL FEREERHARSG AL SRS
%W%ﬁ%’%%§$w*# PR B TRACER 6 ok ﬁ%%é&%ﬁé
CIER C BERE SRR P AT ERA A PO EFI R A AL L E
ATERNIE ARGLERE G o d R LAakpEI s F L ERRETIHE
BAFRALARFRBE I LLPEKRE PR RMER S EETLRES]

<4 e

=

L5
|34 A
L)

kd

FECR A AR TR g ROE e

FEMAPLTERRFOLETH WA R LG HARET 2
HENRRMAFEFE - 2o EARGREDTH - %5 Fikd &
FRE MR A PR L IEFEEE SR EY Ao F R
P R A 2 2 R e MR TR 4 R 2 S ETR FURILA S B
Flpt AR gLz & e 4755k (microbial fertilizer) (Ahemad & Kibret 2014) < 2 3£ ¢ 5
é%i%éﬁﬁﬁ’?uﬁﬁﬁ%i%‘%ﬁ@&ﬁ~ﬁﬁ3£%¢;gﬂﬁ@
4 & 2 3 $4p £ 7 2o (Nihorimbere et al. 2010, Ahemad & Kibret 2014 ) » 7]
s AR ML ALt “Vﬁﬁwrnm&*#’ﬁﬁi oA s A
WA TH iR RN EARAEF R L P o

MR ik

AA s £
B A 39 r 77 30mML mEkZ B B o RRIZIRT B R FRE
7448 - % 3£ PDA (Potato dextrose agar, Difco) =+ » 30°C# % 2d 15 #+ B~
H-FiEeitBefodRmk e AMRETS I 98- 28RS F2 48
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ARA TRE - AERHETERERAALY > NFHEZ I AL G RS
it o FB~ R F R & >t 5 mL LB (Luria-Bertaini broth, Difco) # & A& » < ¥ *t 30
T4 4 @2 120pm > a3 4% 16h & > HEREADE L 1x10" cfumL™ >
BRI ES BT R B R A TR R R PR R 2 e 2
LS
2FIAARZ2 2 2 E LB THA

IAA 2 % £ 3% %% Chenetal. (2010) # Z#i& 7 » 2~ 100 uL Fize (1 x 10°cfu
mL™) ** 5mL LB broth (# 200 ppm tryptophane) * 35 % ** 32°C ~150 rpm 35 % 90 h
"2.10,000 rpm &= 5min 2 i FR 5 P~ 500 UL b iRt e S RHRIEE P 0 4
» 500 uL = Salkowski A 34| (M 7 2% 0.5 M FeCl3 e 35%:% % i3 i%) » >+ 3 F
TR & 30minc At A ks R R 530 nm BB ek iE 1 JAA R R R
Ao # Y IAA KR (Chenetal. 2010) -

IAA Z_ M35 5+ 2 123t LA (Luria-Bertaini agar, Difco) 32 & A&7 > & LA
Bx AR E- BB (Nuclepore membrane, 90 mm, 0.2 um, Whatman) % -
Fl4 k< (8 mm, ADVANTEC, Japan) B 80 UL _ it fic? # Fikif & ks
W 30CH#A2-3dE > #3 BRI E NERA > ALABRE Y 4or 2mL e
Salkowski A z##| » # % & ¢ 12 » 1@ g kix 2 Salkowski A 28 > dpRRzEsr o &
BATTA RIE ey o SO B TR A L 3 R 23 1 B g R LA
Wi R I A
ﬁéﬁ?ﬁ%iif ¢$

HAtafa+ (& B B A ey o B R A2 Biukd &
EEE S A~ %/}z{'}]ml/Z MS (Murashige and Skoog Basal Medium, Sigma) 3% &
Ao~z 3 mL1U2MSHI5 emE BT 0 REFREEER G5 X 10 cfu

mL? ~ 1 x 1o7cfu mL™ & 1x10%cfumL™ o FEB T4+ 2 r ¢ @Y 4d hfE

4’ﬁﬁ@—wﬁ+,ﬁ4ﬁm«#%'*u-ﬂ?ﬂt4£¢%%%7dﬁﬁﬁ4
RER T RGGHEES - MRFNARERE 12MS B R4 > T iRARE GRY
fd+ o fAF Fw RIRTE - R SR R T RGE o

B R F| R

g m R AR 2 ABE L R E R AR R
(Colletotrichum gloeosporioides) ~ * f# s 7 (Botrytis cinerea) *# 7 A
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(Phytophthora capsici) = & B2 % #Ufs BFj2 %38 % " PDA L7 > @ § i
B T ]2 $HEEs P12 10% V8 T 5 (100 mL L™ V8 juice ~ 100 mg L™ CaCO; * #
F20gLY) 7 P80l § E ML FR (1x 107 cfumL™) *t 4 g i 5 5
ROE2 feduRE o 3 40 28°C 5d S kg o

BIFERFIZFERN S A1

#39% Hankin & Anagnostakis (1975) 3F % i& (72 % ~» f2f% % (cellulase) st
Rl BmER AL (PH5.0) M 75 # M4 (Yeast extract, Difco) 2.5 g L™ ~ i
A#37%500mlLY 5 %22% (Carboxymethylcellulose, SIGMA)5gL™ 2 £ 3% 20
gLt AcE ~#3 M 5 (NH4),S0,2 gLt~ KHPOs 4 g L™t ~ NaHPO, 6 g L™
FeSO4-7H,00.2gL™*~CaCl, 1g L™~ HsBO5 10 ug L™ ~ MnSO, 10 ug L™ ~ ZnSO, 70
ug L™~ CuSO,50ug L™ 2 MoO310ug L™ » # + & ¥ - Bk e fin " R4 i 0 %
Me2 P3p AR 2 RAL > 0 30T A 5d B F LRI 0 11 0.4%K) *
(congo red) RIETF {85k » T RIE S B -

AT F A jap% % (chitinase) ac 4 Rl FREA T TR A A7 KHPO, 0.79
L~ MgSO, + 7TH,00.5g L™ ~ FeSO, + 7H,0 0.01 g L™ ~ 0.1% ZnSO, 100 ug L™ ~ 4%
%= %% (Colloidae chitin) 125 mL L™ 2 £ 20 g L™ > e drss & 2 2 b 1+ it
#% “,/Tf R A (S PR B e
2 1 3 EME P E AR R CER R R RO R R 4

Table 1. Antagonistic ability of tested microorganism against Colletotrichum gloeosporioides,
Botrytis cinerea and Phytophthora capsici

Hp R AL AR i

Pt P fa4E FIHA L KB F] R ) 7 AR 7
Bacillus Spp. CB6 + + -
CB36 ++ ++ ++
GN10 ++ ++ *
LGA4 - - *
PS - ++ -
S22 ++ - ++
Ydj3 + + +
Streptomyces spp. XN10 ++ ++ +
Cu4 +++ ++ ++
Trichoderma spp. T23-1 ++ + +
T53 +++ + +++
A RAT LG LB TRE LR LR L IR T A e

Bl Mt L g R L 2 #LP#
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PR f2E% % (gelatinase) dw 4 BIFECTP AR R AT P YBE A7 NB
(Nutrient broth, Difco) 10 g L™ ~ p* 3% (gelatin, Sigma) 4 g L™ % 3 20g L™ » #ic 4 4
ﬁ%%ékrw’ﬁ$WEﬁﬁ¢umﬁw%#¢$ﬁﬁﬁiﬁ’imiﬁﬂ@°
v F o fEpE A (protease) i RN IV FRAAEF > R0 FRAAZES
#0155 gLt s 100 g LT 2 EF20gLY MAFRE BRI B
%m&ﬁ&@@%éﬂﬁ*wo

Pa A fAEE % (lipase) av 4 BIFEIT TR R AL (PHES) FEFOBAEAT R
% *f (Peptone, Difco) 10 g L™ ~ NaCI5g L™ ~ 7.5% CaCl,-2H,0 2.665 mg L™ % i %
20g L™ @ s 4e » 4mL Tween20 @ @B E 4 > et 33 &5 ik b bt B4R
22N 15 R B TR TR ¢

FERALfAEERR A A1

1295 Hankin & Anagnostakis (1975) 3% 4 & (74> » f2fi% % (amylase) i # i
Womp 4 (pH6.5) 7 NB10g L™~ ¥ i3 #4# (Soluble starch, Sigma) 2 g L™
aﬁ%zowf’%i%%%%%kiﬂ’ﬁ%ﬁﬁﬁﬁﬁul%ﬁﬁ§ﬁiﬁé
BIEF IR o

7 &% % (phosphatase) it # Bl > AT HF %A (pH 6.0) 7 39 "h 14 ¢
CEEA R S SgLT s HE AR 0LgLT 2 EER 20gLT A S E 2 E R
i AR g S 8]~ 28% NH,OH » I Feied 2 B -

Fek A fREHE (urease) it 4 RIEE U MURE R A A (PH6.0) M 7 v P14
gL EE* I 59l FER0LgLT 2 EER 20g L e RS 8mIL?!
50%/c% @ BH T oA FRAIERIE B e ol W RRA T A
LERM (0.1M BHEL S ek (pH 6.0) 10 mI L™~ 50% 4% 20 ml L™ ~ 0.5%% &
LEOMILT 2 EgI5gLY) #E 2 B RIEEES EE -

Ffhe 4 & EEFR

ERYRAF S 35 2N T4 K RGERE% 0 #2 £xE 2 27C
TORFAN 12 hEm 12 h 2 B3B8 Zlcd 2 EiER% > 7
- F R EBEr Y R RS 20 F 2 EIB30mML BT A 1%F BB
¥ 1% 554 > 30°C ~ 150 rpm 2532 % 4 d (SHEE 0 FR 4 ER 5 1 x 10°cfu
mL™ > Zo &R F5 HE ARETAS R I RBiSREE -
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R

M2 $ IAA e 47

:x % p Chenetal. (2010) #c2 #+ 2 2 » TR TR
P2 IAA A2 A FIRATE R B 5 A6 d ik BT EREKLEE
- R (B bk xR - AT EFRESEF T R IR BT AP R
BAFEET LA H2 IAAAY BF RS hL sl o
B35 TR LRk

LA E YRR A AP NENEIF T R FRITEREE A

s sk o hbai A/ (Streptomyces spp.) FjHR Xst4 &2 Xst8 = & 0 &
& #% (Bacillusspp.) #tk™ Ydj3 % i (B 2) > ~# #/% (Trichoderma spp.) #

= >
e (

JFls
S A%

Bl L A A4 IAA 22 T 8% (ik B) Y € 8 85k 2 " o
Fig. 1. IAA Precipitation on medium plate of tested microorganism.

B2 3 ZMAPHEHEFF TR L RGERS -
Fig. 2. Root growth promotion test performed by tested microorganism.
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PRt T23-1 5 i (FAAMT) e L Athenfi+ 4 7% - » #kA 1 1x10°
cfumL® 2 4 (B 2) -
i ST U]
d mi g A 2 AR RREME P SRR A 0 A Sl d S AR
- R ER AR RR > BT A AL REEEARAE S FEFTR N
48 B2 F)tk Cud & XN10- += 3 1% F /62 Ftk CB36~PS~Ydj3 & Ycal (# 2~
3): 2 AKFBL ARTIIE T23-1 B ixE £ 5 i o
i R F| 2 A
FI* Fp 2 HSF R R A 0 B R AR Y LA LR
* oo gl FB AR B 4 0 Cud B XN10 2 5 B E BB R B
it 4 11 CB36 B 0 Ydj3 k2 5 AEED AT HEFU 4 01 S4B Frdl e i R
o el 5 iE 85% 0 Al fF] S45 & TH3 Fril ¥k g B & 0 Fr Al 5 E 90%
A F) TO3 Fril Pt ACB R & o dr a5 aE 91% o
L 20 FBAUR R AL A RRER IR AT
Table 2. Different enzyme activities between antagonistic microorganisms.

» R R A

iR Cellulase Chitinase Gelatinase  Lipase PGA® PTM® Protease
CB6 ++ - ++ + - + +
CB36 + - +++ ++ + + ++
GN4 ++ - ++ ++ ++ ++ ++
GN10 ++ - +++ ++ ++ ++ ++
PS ++ - + + ++ ++ +
S22 ++ - +++ ++ + + ++
Ycal ++ + ++ - + t +
Ydj3 ++ - ++ + - - +
Cu4 ++ + + + + + -
XN10 ++ + ++ ++ - - +
Xst4 - + + ++ + * -
Xst8 - + + + + * -
T23-1 ND* ND ND +++ ND ND +
T53 ND ND ND ++ ND ND +
dnri g Rav Elthrglﬁ';w;ﬂ'"f' #E\ LR X2 i (B kB R

92 0 E%?lg PUH BB TR D T P A2 3 1 B T ] o
® PGA : Polygalacturonase » % ab?r%ﬁbfﬁjff ﬁj‘; °
© PTM : Pectate transeliminase » % % #& % fix o
¢ ND : none detect -
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%3 FRASRERN A AT
Table 3. Different enzymatic activities between antagonistic microorganisms

Gl iy Rt =

e Amylase Phosphatase Urease
CB6 ++ + +
CB36 + - -
GN4 ++ - +
GN10 ++ - +
PS + - +
S22 ++ - ++
Ycal ++ + +
Ydj3 ++ + *
Cu4d ++ + +
XN10 ++ + +
Xst4 + + +
Xst8 + + +
T23-1 + ++ +
T53 ++ + +
NI R R AT LGB TAKE R AE 2 G B UK E g RT

Rz H Bl rakB ;"B L T AP R 0 B TR o

e EERE%

Bte 3 F F R4 CB36 FHAS T G ~ R E B L E il sk &
EAEEBARY o rEL - BFRET R iR LR T & A
E2 AR F R Cud FHRETRE - R E B R L itk &b (& 4>
Bl 3) -

FEIEG iR IAASEER A RN 4 MRS AT F YV RIEG 0 A ke
WG w TRk RE A B AR Cud -~ X HB AR CB36 & Ydj3 ~ Ak
ABAk T231 itk o d W RE BT EEBHEET o o pp ¥
FAAERLLFREY 8 APEBER SF L AR DT E T F R AP
FHELPEIE VRIS FREEIRFELET R o FREr A Rk FTH -

d Mishra & Dash (2014) ¢ # 5> i@ * fig2 T4 5 2420 2 ;R A T i
%ﬁﬁ%%%°4?Wﬂ%%iﬁﬁﬁﬁﬂ?ﬁ’%ﬁ“ﬁﬁwﬁ%ﬂ'7%%°W“’
l"i_m:_]fﬁi:\“iﬁ@ﬁi;] teiRRUMCA Foo0 AT RAINA K P R AR AT KR AT
FPRSHEERAP T LA REZE - XA L RAEFH £ A St E Hin
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BB %Pk (Glick 2012) « %A 5 fF— kP EHE Rog o 43 SR B2 A
PEER T 2 M B TH o ARGT RS0 B TR R L6 R R
BiEeflith o UPRFFSTIPLES FHAE -

4 L AR UEAT 2 £ GERER S *
Table 4. Growth Promotion Data treated by tested microorganisms

. o Highest Weight of root Weight of plant
Microbial isolate (cm) ) @
Bacillus spp.

CB3 14.43+0.25 b 1.31+0.08 b 4.99+0.92 bcd
CB36 17.47+1.72 2.32+0.77 a 8.09+1.55 a
GN10 10.35+0.32 0.73+0.10 e 4.33+0.11 cd
LGA4 10.80+0.15 ef 0.84+0.12 de 4.66+0.32 bcd
PS 12.93+0.86 cd 1.11+0.13 bcd 5.82+0.27 b
S22 11.53£0.29 def 0.87+0.18 de 5.03+0.36 bcd
Streptomyces spp.
Cu4 13.48+0.95 bc 1.20+0.14 bc 5.85+0.32 b
XN10 10.45+0.19 ef 0.48+0.10 e 4.02+0.23 d
Xst8 12.65+0.19 cd 1.14+0.14 bc 5.64+0.21 bcd
Trichoderma spp.
T23-1 147023 b 0.59+0.04 e 3.86+0.18 d
T53 1474039 b 0.62+0.07 de 4.08+0.18 d
Control (CK) 11.93+0.42 de 0.75+0.15 cde 4.59+0.35 bcd

B 3. 7 &pcd iR iihfEe 4 KA e

Fig. 3. Pepper seedling treated by tested microorganism.
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Glick, B. R. 2012. Plant Growth-Promoting Bacteria: Mechanisms and Applications. Hindawi
Publishing Corporation, Scientifica. 15 pp.
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production by fungi. Mycologia 67: 597-607.
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(¥ *,1990) ~ %/ Js (Phytophthora spp., Fusarium spp., Pythium spp., Colletotrichum
spp.) (¥ *,2012)% % f#p (Botrytissp.) * » £ H X Hpd =3 § > 5F g
SHHERATHERFAFL X EFTRIREHE B E o RBEE ERE 0 b
AR RERT 02 M S# RS (Frankliniella intonsa Trybom) ~ = 2L 4%
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B (£) 3 ¥EEs - - - RT-PCR, 350bp; 840bp; 271bp
FEYE 4 I E®EY - - - RT-PCR, 350bp; 840bp; 271bp
T 5 IEEY - - - RT-PCR, 350bp; 840bp; 271bp
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Studies on Seedling Productive Environment and
Management Techniques of Strawberry

Yuh-Jyuan Lee'®, Ting-Lin Chang?, Yih-Juh Shiau®, Jih-Zu Yu*,
Jyh-Nong Tsai’, Feng-Chyi Lin® and Chin-Chih Chen’

Summary

The seedling production environments are usually cultivated in the cold climate
and unsheltered field of strawberry in Taiwan, it is hard to overcome the problem of
plant diseases and insect pests induced by higher temperature, humidity and rainy days.
It is important to seek one protected facilities for seedling production of strawberry. To
cultivate strawberry with greenhouse has increased in Taiwan by global climate change
in recent years, and the application automation environment control and energy saving
photoelectric systems were build. This project is to stabilize the plastic semi-enclosed
greenhouse production system. We intend to integrate and develop technologies of
cultivating strawberry in plastic greenhouse by application vertical culture system and
hydroponic method about 28-31°C (peat moss medium). We are also to maintain
medium temperature, controlling air exchange, set up air clean filter and tougher
prevention of pests and diseases. This technology provides healthy strawberry seedling
cultivation and production of standard operating procedures, can produce 50 plant per
mother plant higher than farmer, healthy seedlings 25-28 Million plants per hectare, the
annual output value is about 375-420 Million dollars per hectare.

Key words: Strawberry, Greenhouse, Environment, Pest and Diseases.

Assistant Researcher, Farm Management Division, TARI, Taichung, Taiwan, ROC.
Researcher and Director of Farm Management Division, TARI, Taichung, Taiwan, ROC.
Associate Researcher, Plant Germplasm Division, TARI, Taichung, Taiwan, ROC.
Associate Researcher, Applied Zoology Division, TARI, Taichung, Taiwan, ROC.
Associate Researcher, Plant Pathology Division, TARI, Taichung, Taiwan, ROC.
Associate Researcher, Applied Zoology Division, TARI, Taichung, Taiwan, ROC.
Assistant Researcher, Plant Planoology Division, TARI, Taichung, Taiwan, ROC.
Corresponding author, e-mail: yjlee@tari.gov.tw; Tel: 886-4-23317751.

NGO~ wDE



08 2016 %5 g% A E FEX 24 AP

R IEH AT R E
X ogp 14 Fﬁﬁﬁ‘z iﬁli:é‘;f53
%

FE R ARERF GEE BE ARG Y TF B RLAHAT R
BOEEATA TS T RS AL A IR B TR EIE A B
HOEBRBGEFEF DS EEMAY AT RTINS T ,7\%,”\,},? iLon
B3 0 RIS T E R AATERA AR EF R T
BARFUR TR B v 2 AR DALY AN N REL LR 4
G Qi PRSP REE S E I RRTR G RS QBB EY 2 %;g
DEFARABFEIACTRARAE AR Bt T op A oA
TREXGSN FRERS  Zr 2B RER LS 2 £ e L l“?éﬁ,&i’»ﬂze‘.ﬁ,}’%
AFbis o E Fren fant ERD BB L ERT Y EERE T 2R
M Fav kAR pAT IR

YN

]

\\-ﬂ
;Y‘

H*

Fsa-

nu\

By R 104 a3 TA  Far2 &£ L 481065 2F 0 H Y £ K
Bho~ oz %mﬂﬁ*ﬁmmﬁﬁ&féﬁﬁ&mﬁﬁ’%i%G#HJoi
BEELEFE R LERAEARG G e AT KR - a2 s
R TR A TRy R S Ficd £ o BiTE AR 2R
AHLGZERZBHAF B OMNIZTERAULAZEL FEHS ’%%ii—g" h v
¥RF A RS pAT MRS TR TR RS AL A FER
oA ERAT r@”*né«“;{;;i;yg Bihh & o AP ESET AR E3 14
BaE S R N R R ’ﬁ#lﬁm&fm’?4i@ P NLRERE B IR ELL 0 R
FEAFEFic R o B FEFFRLT OF L RARREITFE P FRER

é.e m

A—t

1L Arcta P (2 B 643 R L L2 RFTE - o £37 o

2. AR RELR § 48 RRFCRIRBFLR o 2B £

3. AR EEL R 64 RRAERASFLR - 2 £ o

4. i3 ivE o TR yfwu@mail.tndais.gov.tw 5 T 3 ¢ (06)5912959 -



KELRFIEBAT IR 99

& o sh ok Tk BB A AL
7ﬂ%ﬁ%wi@ﬁ%iﬁﬁ,ﬂ DY AR b AP RS} ok &
— s j\:,
4

+ 4 AL 2 Jjg.ﬁl,,d,,io

=y

I3
3
)
q
=
q.*
,-\
=
o
1
3
\_
y
=
Ew

1.% i‘é)ﬁa 4
(1) 7+ s (Virus disease)
& A 0 fAr g X op A (Tomato mosaic virus, TOMV) ~ &% & 4 &5 &
(Cucumber mosaic virus, CMV) ~ % 0% 1 # £ 5+ (Tomato yellow leaf curl virus,
TYLCV) ~ §irmB-% % x4 (Tomato spotted wilt virus, TSWV) ~ 5 # &34 Y
(Potato virus Y, PVY) % -
gi%&E%i%i%ﬁiﬁéﬁ%’@%3ﬁﬁ‘ﬂﬁ LY LIS 3
Hpae™? gdpk » A 2o BAFERAMRIPE H b L R pacI R
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BF i, F ZAp o PR RNy R T AR
ﬁ#ﬂ%ﬁ’érﬁ%%$%*% PRI BB T AR
ﬁ;ﬁﬂ*—“%%+’lﬁﬁmf°ﬁm%*$sjhgﬁﬁ%ﬁﬁWaaﬂhlﬁi
AR AL BT EFEFLBRIHE -

(2) w ¥ %3 (Phytophthora blight)
TR A 7 - Phytophthora capsici
ABITNRBEIRBEETFEIHL c AR BT MG H RN RN 2T
Mo A4 F kARG T aEAhe 2 R ts BT A FE 0 PEAT Bk 54
+;ﬁ,g,%J\ ROR B oART AT g HRBELS A TRIE - e FER2 T o
(3) % & (Early blight)
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% B ] © Alternaria solani

AP AR E AR AES ERARS 22 kR g B 1 E R
«k’;\:_é.%‘rﬁg‘z,—;_ﬁr;]%j_ﬁ@ ]ﬁrfﬁﬁﬁ’%ﬁﬁt?ﬁ;iﬁﬁ’;ﬁ’z}ﬁaﬁ)ﬁ’,éﬁrﬁﬁl
e I?u%%ﬁ“”Feﬂ%i’}L}?p‘ﬁ -

AeTEE o EINALT Rad o Rl HE o
EIRT LT AGSEFT W
(4) % zps (Gray leaf spot)

% B ]+ Stemphylium sp. Weber

ABRTAIRETEY A RTEF o AWML
Bl SEET LY Fle - R BB RERT
%%ﬂﬂ%*@’%mﬂﬁﬁﬁﬁ%é%%5ﬁ&@’%k£¥wi?4’%é
#ad @ T
(5) 2 £ # s (Black leaf mold)

TR A 7 - Pseudocercospora fuligena

L E BLTESNEE T o A7 P P B TREEEOE SR A F gk
TR RPN & o B ERE A T 2R o EF R F LIV AL kP
R RELALEIEZ LRI B HRFAEARET L IES - e E
fete L2 FEABRATTRE SO Al LHEAAFHF 2L T E Y
o YO FRF A che T L8 F0 o 04331 Bha RB® - kA
1&#3‘@#&,0/913?4’%9% v Ed ERFIEr o 28CEREHELEZE A0 T
PUIR S RRREL G BB T L8R
(6) #f.&ffﬁa (Leaf mold)

J% B [F] * Passalora fulva = Fulvia fulva

ARRIEZE AV REIRELE cF RPN ET R TRAP L A
doloaghs RRRERAET  RENETALYRE AL Ad § o IEFRTER
PR WHEIRT KR o A BT R ERU] D g AR RS ¢
PR BT S iFARG gotek o BHEN IR o 2RI pEF AL
ML e R REA B0 T AT o Ap R AR 90-100% 0 E A 18-26
Criy & Bipg % -
(7) A #% (Gray mold)
Jii A FF] © Botrytis cinerea
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FREATERE CE TFEEF  EP T - BAFE IR LRIV AR
ﬁ’y%f’@ﬁgﬁﬁﬁﬂ’%éﬁ¥ﬁ?’%ﬁi@3ﬁ%#°%34%m
DEARY ~HF - SHAL A TR HAE > TRFR A REEFT R g
HHERRF G AR FPRELAZFFIALZLIRAEKL c HRFAES
Fodck s FoRE AR EF ARG -

(8) B (Anthracnose)
R 7 * Colletotrichum gloeosporioides Penz (Sacc.)
C. phomoides (sacc.) Chester

i%*i?ﬁﬁﬁi’@”%§$£3&§$%i@@f°ﬂ?iﬁiﬁﬂ
PEFFARLEY O - RARAEFACERRERE L c FREEREES
Bra sl deEgEfe o - KA FE AFBRAREEL > EERIF AL
A REK o S 2RI -‘Iﬁiﬁli Wk o R F femi- AL AR
Ebrh L o B e T Wl AAF S R B R L BRE R ORG
RN SR T
(9) ¢ #J (Powdery mildew)

J% B ]+ Oidium ellipticum Sawada : Erysiphe orontii Cast.

ABRTARFANEARLBPEREERFRF - TEERLETIEYZ T

1

oA HAEE S AR 0 kB H B o RIS R E L -

%U‘}ﬂ? mﬂ#in‘}n}’%,ﬁg‘(’ LLZ)]%}EIF]7A\4}’§_}£A7\4}’§_}1}>{ Eg:‘g‘a,}t:é’

FELZa AT ERERNARS > EF 6 ERF RS ERER Z8Fp > £
i F

Bt~ HE -
(10) st 5 (Late blight)
J% % ] * Phytophthora infestans

B L&A YR~ B RGIRE ﬂvfﬁa},\%z AT ETER ~Ew~E -
BZ2 %9 T Mi b @ %d ki hmu ) REET B 4
ok A2 ms g o SERFZFSEFAST R R
RiEAR B BB I LB EF R R AR A 2 AR PRRE T T
B RPN ER Y  RARF c ART AR T RAFEIHEIIE > A HBRX
W - LA PR W R o Ft A MR RPN BRI R 0 G
RERRE O R AFAFIAERRE LR N T R TH LRGN £F
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*BEREFT G e
(11) @ &5 (Southern blight)

R 7 - Athelia rolfsii (Sclerotium rolfsii)

ARTAERFANFZEIBORE  BREAFATE T L 0 0§ FAd ERE
BE2ER B N ]ﬁgfﬁ}WﬁﬂLlﬁdﬁaﬂg/%fi;}J— FRToEPEF Y E e IR R
AR A2 e RS F 2 AL RF I NI Z AP R FRALER
TERAT RS FFHEF BT E NG I FLS O EANF L AR 2 A e
GEEENCA S Eoh SR SRR S
(12) % % ¥p (Fusarium wilt)

TR A # - Fusarium oxysporum f.sp. lycopersici

}Fa/%'pﬂ\}%-%—”?—f’? BB TEERE»X ’F““'Sh;‘" ’é»raﬁﬂ}%}ﬁa

FREXF - > R FuEI1%% ﬂﬁ%@ vOLE RS2
Tt AL Td TEERLL P EBE R A ﬁﬁ&zaa‘,—? B IR HE PR -

Bl MBEFRGE R T LAE AP AT TEERT L ERies o
(13) 1344 (Root knot nematode)

R Melmdogyne incognita

R BRL L TE R X pass it SRk S
Ei’i*'Jf"i?Z LoR P EACEPERECNE CBECBEEF225F

(14) 7+ (Bacterial wilt)

Jii / k= 7] © Ralstonia solanacearum

Flpe 2 2B R2wrltpd > FE > PRREEEHF R L &4 P0R

BR #piPTeErfRLimT L 8 S E Vb L0 0 PR A
AR T 2 RE RS ERSES S H LA ;[iu%zo ¥ f‘arfﬁﬁ%g AR
RERABS > WL FBF S AR DERED R Fok? 0 T AL ’E_}?r,‘)%'m
Fld oz oindi BG4 2k VRS R HEDETT R 0 DR H R Sl
M BE AR DL FIp T R o GBS o R F L s LS
2V B pRmE - AT EIERAZ X HREEIRBREET > BFRAT
EWAHHIEY > @A eope RAAE S f pL v B ¥ R PR oA
(EG203  EG219 » EG190) 4™ F »<lF in F 1o ~ % ¥ Jp 2 1UB A °
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(15) ‘m F)ttsa 85 (Bacterial spot)

J% & ] © Xanthomonas euvesicatoria, X. vesicatoria , X. perforans

kg p R GHFE S VAT ER CERCEA TR AR
”%ﬂ&*ﬁ%%ﬂ%’4ﬁ§ﬁﬁ%*é7%ﬂmﬁﬁ’?5d%&ﬁé%%
o BURLFE P AT AR o R EN ERAINZTS  FA IR FA 2
A S LRI C R 3 3 =8 rw%@aaﬁﬁvéﬁﬁ’%ﬁ%*%’ﬁ
i & o a5 2Abd o BB o ¢ L wint FRAG RA R FT R
FARNRFTIREE v AL RIS S A R B RFDERE BT R
&’9@W§%@$@%’P_%Fzﬂﬁwfm%ﬁﬁ°
(16) ‘m F -85 & (Bacterial soft rot)

J% % Jm ] © Erwinia carotovora subsp. carotovora

ABREIFTELTEEEF AL AR RERHE o SRS < 0 B e
R EdRd 0 ERE LG NRARMK  HREEA A BRI ERE S &
IR ﬁrli-u,iaﬁ;% FriFA R ERT LA pRE ‘1%‘«%%:"‘ 2R e s i
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TEF ABAREANRE AR ARH T2 AT R P ARKR R
FREFER o HE PR BERIBLEE > A UEE A A A FLRE
TG R LR T R
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(1) #2E # & (Silver leaf whitefly)

& ¢ ! Bemisia argentifolii

HEFLLGH 4 ~d i ~ddxF > R EF2 > RAS B Fipgh R o

FHEHITEF AL FAF AR I AT RAESFRFF LG8
28 RAT HEFNESF > AL TFHEE LTS A B TR R Ll
BAHRMAL A 2B AHLERTIERIZIREAE R334 T7 B4
FUBERE > FAZFASRTRETAF LD REPFE PR L v 2
SR B e 1 3-5 0 2 911 1 L E A
(2) % #=7& & (Tomato fruitworm, Corn earworm)

—m

& % : Helicoverpa armigera
HAicRAx LML -3 FERL EFL SRR F[NUTR

FTIRS
ab
AN
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MHTE S E R SRR T S RERT > B S T ER SR AR
Lﬁ?:%ﬁd% %@ﬁ%%%§$%ﬂi%?%%’ﬁ%?@

i&EFwﬁﬁﬁﬁﬂémd._§°
(3) & ¥ i~ (Beet armyworm)

& % : Spodoptera exigua

AFRBEHFA EFL NN YA AFFT R T RLVEF AR
KIC R AP 7 FTRA PR RH Pk H P B FER Bt o A BRI TR B8
BE S TWE2 5T c XRPAFH WP AL FERFT o F M- F
EEARY FAicMATADIRED L AT FEY -
(4) # ¥ & (Tobacco cutworm, Cotton worm)

& ¢ : Spodoptera litura

LRGP HEFELH TR EFL B9 LR A [ EARRN > A [N
HIPERED PHANES ARG AT EREETHSER AT LA

2-3 4L ISR BA A o G E B R AT N3] 0 F BT E R B
A EE A A EEAS L ERB AP (4] 0 10-12 7 L H 4
B

(5) % svzaB4®s (Tomato leaf miner)

£ % : Liriomyza bryoniae

éﬁﬁ%@@ﬁ@@ﬁ\:ﬁﬁ’E%iZUﬁAi oA B A R E
AT EFRERY ] mmBL e LSS A
ﬂ%%ﬁw’@ﬂ1~1%1’ﬂﬁ$@éﬁﬁh7%$ S REMRTE
Bicte o ERHA A AP Nk P R F2 ERAF b o FavmBs A f vt}
BEAFEY > - L 25 V- 22582 d 2E T EE 2FE
- P ERE R
(6) ¥+&7 (Green peach aphid)

& ¢ ' Myzus persicae

Fear GALEA SRS EAIEH BT S EF GRS SRR
ROERGFARE BT RZLFIEN ATV LARTBETRLRE > T pEE R
ZHAEH o AFIFTRLEF > fic DT L FRARS o
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(7) = B 4% (mites)
& % : Tetranychus urticae

SEENRZAREARS > SRR B RS O RREE XA - B oo
EREGFDRAELAE > FERWEEZES > S B gt o
ErAe FmF Lo LB éé’é%ﬁﬁ%%ﬂ%ﬁ iéé‘%iio&éf%%]éai?

Bl BFERAERRE > PLIREF2FIEY R AR

(8) Hacsg s (F A0 A mis) (Tomato russetmlte>>
& % : Aculops lycopersici

Facshibb g s B2 nEE L 45 7 >0 B R 26-30C 0 AP ¥R A 53-75%FF
SHBF LA LIEE c AR FIER EN SR/ ER o FLADPd T
PERADIRAGK > EFAE AR SRS > ST RDEERE ERE
IV LA d kT R E R P acte 0 F R ARG BT 0 Tl BFE Y
TR0 Bk EEASD DRI

4853
M) A (%) Fp

SRR B F A FIEY o - HF FII BT S LR T e
Brrsea g o S AR F LAY BB R TEINNIRAT om0 R
EHF O EFREF R FFPIRL 2T > Te )W RRRA o 5 RF 2R
WE kB LW FREE o BRI ERRH LR S BERT
O 05%% (V47 » BIE2-3 T i 1 %

(2) k*hx (oedema)

Bk g R AN E e F4A AW L ark A B R mre R
B MR %S ke fiids > S B Y AFEF EREE > KA BSRA
pré BrEE R AR o AR E A S AR X ERIFL S FEFESF
FEC-BAZFBRASR 0 FEPBERLRIERR ’?’%{f}gi"?%ﬁﬁﬁ%
MR MR R ER (RFHELERICE 735 P ER) Faangg i £
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SREMR R FARRSE (Firiis - fF s~ AR )
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6REFNFH ) AR B (F e Is~ A5 WA - KREKA)

P 2 3pRAR LR R ES - AN DT JIOHE I ARG R
FoaAIL* RABRHBFT A - ARKEFRNEFFIFANITH T2
DAL FE R R AARER 0 AR AT AL & g
1. LB TR A

AR AR R RIRE BRI ERFNERRFI IR §
BRI H 2 2T o e B FAGPAPKIBR  BE R IORA BT L &
B e 2B NETRE > 0 ;»}?“f:ml’f/r‘v , "fi%%‘”? EH T E
AR AR D P Al LREER £ & F 1t 49 1000 B AR 0 o SE kIR
Ao R BB o
BEFBN - HFABEV NI B BEAURA

Bk R AR ERREY F AL > VU FREY CFARES R AER
Bie o B AR BL 3 BisoEk o
9.w FigFsd

RiFP R EFARRETSFECBFREAASL LRG> 0 B iFd L4
Mo BmRE HREG s RARTDZ RITPREL L RR AR
ARG LR RS > EREFFERBALER  E R TR R R
RYBF®E > 27 ZAWFwL -

10. 2R 1 i p

FREET JIRLRBARE > VRER Y R Kz dlEa T o £
FAtpATEREyr FESP P ¥t dirs ERHREFAR L - &2 2
HirFl G B ian b B RER LN FEIRERY LHFERG I TRk E
Flz % 2g e o d e B R LA R VEF LTS F et B pM L #F
i+ 7T 5% o (http://www.tndais.gov.tw/view.php?catid=382)

¥
FORARALE  HBARRER TR IR 2 AR B L S
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51 F Rk

EFP 02001 fEp T Y L BT o fE B E ¢ ) 10:147-154 ©

FFP BHET  FAE FFR P 020080 P EL SATHITORF S BT o &
fORALE (THon T LA ¢ B 7)1 137-153 ¢

s AR L E 2003 K HAick A ARE ] R facAMBFE G RA T
Pt b iR 26-32 ¢

Flirt ~FHI - BT % - F 4% 2016 | % Firk w2 ghinii-Lawmh
¥ 22 AP E 7] 105-3 (NO.164) -

cBEF RS E R 02002

http://agr.afa.gov.tw/afa/afa_frame.jsp i7scte B $ £ R ¢ R4S B3R 2 Fhi o

http://www.tactri.gov.tw/htdocs/ppmtable/{e = -3 £ p e ik o
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AN EE
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BASS Y X 2L B3R DRI RITIFRERTEREEY

o EFPrAAR B REPEF ApaiapE > Bxsmind i
BRI E AR BRI F G RERT O LN AN G
FoFE G RPERT L R ML 2PN REEZ Hg#\;wa’w 2,%—%&%’
ﬂ%%wﬁgég%@m%ﬂ@ﬁ?vm’@fwm%aﬁw?ﬁﬁ?*ﬁﬁ@
g‘u}% s A4-4 SV S RETRE Lr%j?—] (Colletotrichum gloeosporioides) #] 3% 2 & %
mA g Tz frd o iE 100% 5 7 ﬁrﬁkW1m0¢ﬁ¢ﬁﬁ%m¢4ei
%ﬁi‘?v‘ Fraldom i 1000% 5 541 F W T ks A ARG Bk o 1 R R £ A

BEFISARAEBABEARKR dALEEHT ’V?‘/)'i’z» Ol LA | ES NN 1
# i B F (Paracoccus marginatus) # 2 #c® ¥R E S 0 T A AR R &AL i)
ARAFBAEAF2200%k N FHRETEFE I AANILG 4 ABIRE Ak A EA
i%%’_k%@ﬁ’%5%ﬁ£m@£%&%‘”%%‘ﬁ*ﬁﬁﬁ‘%%$
EdgE s A B G R A A RZ 20k 0§ F AR F U IIRISIRE B A B G o A H
FA40p ~45Pp ~30P ~40 P ~42 p TR pEIREak o FEF R S AN ER LAY
AR 4 fERSERZ Ak A B A2 5 2 URS%k 0 d B R 0 R PrHER
JRIRCBRAFRIRCRBEFERE B ARANEPA AN E > A N5 84D ~08
P~O1p ~01p 2 Olpw RfEkescs  Flot» BB A ABE LG LR L
ok o KWANLT A AWML BRI RFRR - BEEERY CFF - E
FRERY LR EIPICTH (G P FER CAANRE S s FARHE
EHEFEFWHRZ) T aaFicHEAT A I FAESREEYE > FREFD
BE N2 AL >2TAR

MeEd A ApT c AARAT T2 A FSPBER
1. Frep iggiﬁﬁwﬁ#%ﬂiﬂ TEoom LY e

2. b d g P ERKTRY B RFLRA - r;;ﬁ BRI
3 R L § RERRTRT B ao BB oo 0@ 200
4. Frciek iﬁ?#éﬁWﬁ#%WFMWPzﬁowf;aﬁoo
5. it > § 30 : tsaijn@tari.gov.tw i T3 1 (04) 23317504
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B

MAFILEREEM T ERE

P FBTHEE AR RAT s FF e 6 %" DRRT § %p sk
o 4455 SR T U R F(Colletotrichum gloeosporioides) g 5k 2 & 2 4 2 32
T 2 gl 5 F 2100% (£ 1)5 7 A & HIL0008 o R BB FA 2 S H T
2 Frdl G om i2100% (£ 1)t 0 BALF A 3 225 % * — X T A FLA & #1200
55008 » $ AR 2 1 is ek U B A EA & H200% 5 s 8.3% 0 HE &
%0 g o R 66.7% (% 2) °

2144 VLR SR 2 B AR R & ¥ ARCR s F) (Colletotrichum gloeosporioides)
ﬁﬁi%iﬁ%%?iwﬂﬁ%

Conidiospore

Mycelial Growth Inhibition Inhibition

fw T2 (mm) (%) Gerr?(:/:)atlon %)
4-4 5B /%R 0 100 0 100
% % Ak 100X 33 49.23 0 100
7 A AR 200X 41 38.35 0 100
7 4wk 300X 53 18.46 0 100
% A wky 400X 51 21.54 0 100
7 A miky 500X 56 13.85 0 100
7 H ek 600X 58 10.77 0 100
% A Eik 700X 61 6.15 0 100
7 A Ak 800X 62 4.62 0 100
7 A mik 900X 65 0 0 100
% A mdy 1000X 64 1.54 0 100
¥ (CK) 65 0 99 0

229 BARNGH A RIRRZEARA EF D IsA N R (Colletotrichum
gloeosporioides) 2. »x %

f REpE R (%)
T A Ers & A 200X 8.3
T A ks & A 500X 55.6

#® (CK) 66.7
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R HRETEAE S ANILIE 4 AR Z £k /1 24 (Paracoccus marginatus)
2Rk d BERT I AR LR R SrER ] TR SR ROk REE
AHEIRZ 2% > § ¢ ARRF P ILIRISIRZ B A B A 0 A Y
£330 P ~42p TAEIEsTE o VIFFUF § ALK AR TR i 4 Rk
2 AR A A G e R d BRI 0 R APHR ) T bR BRSO ORIE
REFERE & ABANEPALARE  ~ 5584 p ~08p ~01p ~01p 201
P bl (2 3) wEPBAB%E ~u535p ~35p ~35p ~35p %
28 p mE IR sE o FIt > MR FH ARE 2 G IR URE - YIRIFE 4T
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