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REWENEERGTERERE  BERGEBREZENTHHER > BEENR
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ZEEREFEER  ReBREFECEFRF]

R - B5 - BEEH  BE
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iR 2018 FHE S BB R KRR (FAO) st 2REEZEEN 833 8
AWE - ROHEEN 37 BAE - BUEEEERINR 22 A - 2IREEFEZA]
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MIELREHE 108 FHsIEREAR MASENESRENSNS 2946 A
e HpB S 734 AR fFEE 1,967 AR RE S 245 RERIEABAN
THREEZHER  HESZEORRERER  XB - BA - R NARNE - R
SHENRRAESPEARE X6 « BH -« E2mE OKE 88 FER
MEM AR R B F &2 E OB AIBRBEIRRE A= ~ AR ~ RAREE:-
ZER; EOBBENFHEE 3R 4 TER - 108 FHBF BB BT ER R
NEEEEZHOBNR S5 AW TELAEMARIN TR CEE - EELRN
B S7T3 Bt ERHOMKE + BA ~ X K ~ IIEX ~ HEFER -

RITHREZSRBEREMTEN A » 108 FEEEHHAIEEIEA
489 NIE - BEER 8743 QM - BUMBEER 178 AE » TRAERHAEE
FRAY AT 9 BRARGEE TS - EAREREE - TR - AtSBRs ERE - B8
REZBNNRES  SFESFENRRAFEBERTRERGHE - i REN
A EERTAER 150 & -180 &t BUERRERI A ZES/ALE 300 BT -
ERBREECES

AT 30 FEEEFLEMEHESEZCAILIBRS (B—)  SEESRE
ETE1E 2002 FRIAERFE 400 AH - 2R 1E 2005-2007 F7+5 % 600 AEE @ &
AN B ML 500 AEMREEE - BREBEAmEZE 417 2005-2010 F£F
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VAR B R R A

EEEEHETHIEER4BUEIREAERZEEN NIAEE10A
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The Production of Healthy Strawberry
Seedlings

Yi-Wen Chien, Yen-Hsin Chiu, Chi-Luan Wen, Ting-Lin Chang
Taiwan Seed Improvement and Propagation Station, Council of Agriculture,
Executive Yuan, Taiwan, R. O. C.

*Corresponding author, Email: sally0122@tss.gov.tw

Abstract

Strawberry is an important economic crop in Taiwan as it has rich nutritional
value and functional ingredients as well as significance in the leisure and
tourism industry. In the previous five years the average strawberry cultivation
area in Taiwan was approximately 500 hectares with annual production value of
strawberry seedlings of more than TWD 250 million. Having access to healthy
and strong strawberry seedlings are the best guarantee to lower production
costs and increase revenue. With ongoing climate change and based on
market demand, the Taiwan Seed Improvement and Propagation Station has
developed tissue culture technology for different varieties of strawberries as
well as mass production capacity for market demand. In addition, production
updates and variety management are conducted on an annual basis for mother
plants as well as industrial applications. To ensure quality control, ISO 9001
certification and strawberry seedling disease certification for operations was
obtained and implemented. This continuous improvement in production to
provide high-quality, healthy strawberry seedlings will help improve Taiwan’ s
competitiveness in the strawberry industry.

Key words: strawberry, healthy seedling, certification
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AR AR RXARAMBEELHANREREREEEECEREFET
& LaELRERERZREERS XM - KEBCEENNERERE -
NAERRESERSCRER  TAHERMKEREFER  IRESER
Wi RIZTE 28-31C » BEABEREIPRRFEANEEERMCBAHER B
BUVESEEEREERREARERR  HESEHEXZANA - BEERER
106 F=EEEmnEEaRERACECEES 8 17 211 A 30 H EC 7
211 04-0.7 2] EHERAERAESENESEE FaFREAXSHS
BEERERRER  MENERGHED (EC) AFBL » AlemRERBEM
REZ - » pH ZFEREEERERYZ pH SEE 4.5-6.0 25581t -
MREESERERNSBEM —ERESKRERR - EXBMEHENEAT
BN BERBLIEKNS ERZAEG0-67 H » EZHLSEFRDE0LT
SENEEBMEERHUERL AE 17 R 54 1 HRAREK  2F&D -

g 25 5T IBIE e aE

5l &

B} (Fragaria x ananassa ) &5 fE 2R 22 F. chiloensis Duch. x F.
virginiana Duch. fNEY) - E2ERBERFE AAZE 1934 FHAXRSELEBER
SJbEMN ~ Tl ~ B ILUEH - 1985 AL HASE "EF , » Wt 1990 4 2 A
BRI ian 2 T KR 157, - 1993 4 3 HE&EHm#A "76-18 ) IETNHK -
ke PKERI25% ) - PR S04, 1998 F 12 A7 H X Hm&A " 77-18
IETUEEER Ao/ " RKEI 3 5L - PO TTTAL, o M & R LIRS Tk
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158, (2F) AX BEELAESENRERHFABRAE BRREEK » £
RRRE; FRE) RRXAYRRS  ZBHAYREHRE; BRARY  BE
BAHREN B RS - EEHEMRIE 25°C A RE B 497E 35-45 umol m? s
SARFI B A4k 600-800 1 mol m? s - BE FE® REKEBEAELELS
KRBT E302D5CTIBvHEEE  EEBCEEERKEESHLL 25/20°C
maxfE (m 1984) -

BEaREE R FERER RE5% (Phytophthora spp.) (Kao and Leu 1979) ~
H ¥ 5§ (Sphaerotheca aphanis) ( & & , 1990) « Z )& 5§ (Phytophthora spp.,
Fusarium spp., Pythium spp., Colletotrichum spp.) ( Z %, 2012) KX &R
(Botrytis sp.) & » LHEHWRETEEAE @ KEGEAEHAAHBZARK
BE - BEETREFHASE DR REEAERS  EEEXRBRBRET
N PI=#TEEE (Frankliniella intonsa Trybom) ~ — 2h#E4# (Tetranychus urticae
Koch) KR E ¥4 (Bemisia argentifolii Bellows and Perring) &/ Nl ZE &34 &
REBE  ZEBLAAEFERBENEEFE - REl 81 FEEHEER &5
BB EITEREE=AH @ BB PEREETERBREN I E  FERE
BEBRERERS  (FRASEEZEREBNME - NWABREaSHEKRRE
| R AT ENREEEE - BERER (R - 1998) - BIREE
EanRREHERBTER HENMGFAE BRRFREHHRERERE -
EEEERENMENZIER it ERESZENENAEXKEZREN
218 - EREENRR  RYBEXRBESRENABSEEREEN  ARE
BNEREEXENRSUEEFHBSENHBENE - fl1) > aRBREXNRS
HIRFFRiEE - IEERARI BA BB MERBREFIGIER - FEBERNRINE
RENEFEREERD  FIRKAE 100%  FIRIAF 7-8 X » AN 0.5mg L’
NAA ZIEES] 14-24 Rip RIRARE ; BA{EE HE—5 HEEBNOHER
RE( EEifx » 2012) -

mZE RSN AEERFYRENTRANc— BEZTaRHE—H
HEAVER  LHE—REENEARBECARAE - BREEZFRLUE AR
ERBFTRERARARE - MRS NBERERS - EEEE A EER
= N;Z[E (Bartzanas et al., 2004; Dieleman andKempkes 2006) ' 5BEhAEY)ZX
EEREIT BRI KD (& E ) 2 (Bournet and Ould Khaoua 2007) - %
TEMEEHREPNRSER T  AFMERRESMRHREREREERLEERSR
REE (RS > 2016) ' RVMREIRIRENESRERREK ~ KEFHEE - N
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BRERE  2ZRERMZERASEFREERGR 2EEESF50LE
BIFEe%  ZREEEEAEN -

FORIEL 534

1 BRNEEREAB K BENEE=1 » HAASZHMENK (FRE ) @1t
R 3IRBELUL (REEZKER ) BEHER 106 F8 HE106 £ 11 A
0H - EHREFERESEE  FHRESMESDAMEIFLET1 11
REIEHH SRR RS > TBm (B— ) 7L 1,000 ERERaEEdtia -
BLER(EAER 5.8-6.5  RANIREIRE (EC) :2HI7E 0.4-1.1 - BRIFMEFBDER
ReERECHE  DMErEmRE  BRErRaEEX -

2 KEFEE  E8EMR 2K MEGKE BRREEFREF
RE D RERR N TIEERE - AKBEF#ERBNEREENBERAR -
RAFSZEKERERNEDRASTRAK  EBREE  BAMRCEEN
3% o

3 NMBEREREE : RYER LA TEMREZERE  ERZNMERELE121T
BB 6 NFHHERE - ARFELENAOZBMRE SO RRERK
HNMEE—RE=BHEAERER 122 Z2EE( - 51T ERAH
EREATZEEBRERE  AJHERERSWERHEEE  BRRRILR
=2 ERIE R BEREIRBER ©

4 maElheEE  REMAEEEESEaMRELUEMIERENREMBIE
SRR + SR (SEE - B 100045 ) 87 REA—X - BE3 R -
REBEL 4-4 TUEBEZRERTE @ LUERIRERETHERFAERDZ
By - @FaEEE SRR EERRECSE  BERLAREN RIS
Kyad N Bt o WARKEYRETMRSETRHERS - WNEEREANS 50 F
FAARER 1 kEERAK (11x15 cm) » BRI KZERFIR EF 2R LR
REBE - BEROFREMERLENE  BEVRET =R EE
DIBEEREE - HEMEEERHE  SEMEMBACLIN I LT
SR R RREBRE

5\ BEERSKEE  FERFEERABEEMEIILEACREILNTE
mAURSR (AMV) ~ EE8ER#®mINES (SLRSV) s EREE=0CEBRS
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FEAFREER =R A EAIFIRRL - EEWRE CARMENER AR R
B RFREREZEER BN - BTE 10-20%1EE - hEARENREI D
aiE 2 Fris - EESREARBAISZE 41T > RMBRaASREEERE 2
IFRUXR BRI R RR MR 27-31C > AIREESRSR5HE 2 £
[(EHt - /R YBREFERNERER - EHERFENER EC M pH - [BEERE
N 106 F=EE&mEREEWRERRZ ECEMNE 3 Bx - #1318 A#)z ECiZ
1.1-1.7 > BEEN7E 8 B 17 B 0.8 LIT - 232 11 A 12 B EC Fiz1z 0.4-
0.7 2 EHERAERNESENESTERE  RaERERXSHLBEEE
BIRR - HENBEHGNED (EC) AFEE » A mRERBEMEREL
% pH ZEEEREEEKRERN pH 208 4 7R - EOMEEE 4.0-6.0 2
PN EREESERLERNIRN - —ERBERCERE - EEENESH
HINE 5 Frir - ERBUIBEKMIS ERZAE 60-67 /- E&HIEFTRIME
10 LT SENEEBMNEEMRBAERZAE TR 54 1k EXAEK  SF
R o

BESZEREBEER | 106 SRR M A Z RV RS R — R R
EEENBER—EEERSRER (B AREBEXNRBNND S RE
2018) -~ HIBEFERE R LUL  BREGFEXRET70% > BREREREEENS
R — R ENERPERIEAEREAL - FETHRER 3% - 106 F 11 BENERH
FEEEMBERERBN - ERRRIETEI 35% » 12 AfARIE i £ &
Y 100 BREEPREEN HE - FE3E 98% @ EMRIEREEE K » Wik 107 £ 1-3
BREER (Bt) @B BrEmLaEEENRRERAINRSRERNB/BEEE
R HEEREENS% LIL -

EHANERFEBECEERDNRE 2R EEBNRCRRGERE -
RABERZTRLBEFABZRR FEEZTEREANRRAERNER SR

EMHREEREE  WERBHBDREE MEERERIGTERERD &
HEMEREFEZLAT - WHERRASMITENERRKST » HZE T LAIH
EEEHI > AEAREZIMFENTELERNBICRE - RIBNERLES © 5
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EWREREERENRERNCBEREIHERE » £ 10-11 AEERHEZIR
BRSIEZR  FEXRAEZE % LLE  BERIRE R R NEMARTE -
ENEREREE  EXAEAET-9 A EXFTRERERE NER - BEWER

mTREH (RRER 18" C BR4E 3 LA ) BIRNETESF ML -
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Studies on Healthy Seedling Productive
Environment and Management Techniques
with Facility of Strawberry

Yuh-Jyuan Lee™, Ting-Lin Chang?, Jih-Zu Yu®, Chin-Chih Chen*
and Yih-Juh Shiau®
'Farm Management Division, Institude, Council of Agriculture,
Executive Yuan, Taiwan, R. O. C.
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Executive Yuan, Taiwan, R. O. C.
*Applied Zoology Division, TARI

*Plant Pathology Division, TARI

°Plant Germplasm Division, TARI

*Contact author, E-mail: YJLee@tari.gov.tw

Abstract

Facility experiments were conducted in the existing semi-enclosed
greenhouse of Taiwan Agricultural Research Institute, which is the basic
operation platform for the production of strawberry healthy seedlings. The
healthy seedlings without virus and pathogens of Taoyuan No.1, Fangyu and
aroma were based on the technology of greenhouse positive pressure air supply
and high-density isolation system, irrigation purification treatment and medium
sterilization treatment from August 17 to November 30 2017. When seedlings
production, the concentration of the nutrient solution was control that the EC is
maintained at 0.4-0.7 m S cm-1 and the pH is maintained at a weak acidity of
4.5-6.0. The leaf number per plant was the highest in aroma (67), followed by
Fangyu (62), the lowest is Taoyuan No.1 (28), the runner and seedling per plant
was the highest in Fangyu (17 and 54), the lowest is Taoyuan No.1 ( 6 and 39).

Key words: Strawberry; greenhouse; environment; virus; pests and diseases
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An Introduction of Directions for Strawberry
Seedling Disease Verification

Tseng Hsien-Hsien, and Chen Poa-Liang*
Bureau of Animal and Plant Health Inspection and Quarantine,
Council of Agriculture, Executive Yuan, Taiwan, R.O.C.
*Corresponding author, E-mail: paoliang@mail.baphig.gov.tw

Abstract

The pest inspection verification system of seedlings is an important
phytosanitary measures in advanced countries. With the promotion of the
verification system, it is possible to actively prevent all kinds of diseases and
insect pest spread by seeds and seedlings, increase the output and quality
of agricultural products, and enhance the competitiveness of the industry. In
order to reduce the anthracnose, blight, root rot nematode disease, and the
strawberry mild yellow edge virus (SMYEV) that are prone to occur during the
propagation period of strawberry seedlings, we have formulated the “Directions
for the Strawberry Seedling Diseases Verification.” The full text of the
operation instructions has nine points, which include verification purposes,
vocabulary definitions, relevant regulations for verification relevant authorities,
breeding nursery setting conditions and operation management, verification
inspection and verification methods, and verification criteria and deadlines.

Keyword: strawberry, seedlings, inspection and verification
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(Virus name) (Acronym) (Genus) R
Apple mosaic virus ApMV llarvirus ELISA, RT-PCR
Arabis mosaic virus ArMV Nepovirus ELISA, RT-PCR
Beet pseudo-yellows virus BPYV Crinivirus RT-PCR
Fragar|ach|I.oenS|s cryptic FCICV Unknown RT-PCR
virus
Fragariachiloensis latent .
. FCILV llarvirus ELISA, RT-PCR
virus
Raspberry ringspot virus RpRSV Nepovirus ELISA, RT-PCR
Strawberry chlorofic fleck SCFV Closterovirus RT-PCR
virus
Strawberry crini -3 SCrVv-3 Crinivirus RT-PCR
Strawberry crini -4 SCrv-4 Crinivirus RT-PCR
Strawberry crinkle virus SCvV Cytorhabdovirus RT-PCR
Strawberry latent virus StLV Cripavirus RT-PCR
Strawberry latent C virus SLCV Nucleorhabdovirus NA
StraWberryv:iﬁm ringspot SLRSV Sadwavirus ELISA, RT-PCR
Strawberry leaf curl virus StLCV Begomovirus PCR
Strawberry r\‘/"il'r'jsye"ow edge SMYEV Potexvirus ELISA, RT-PCR
Strawberry mottle virus SMoV Sadwavirus RT-PCR
Strawberry necrotic shock SNSV llarvirus ELISA, RT-PCR
virus
Strawberry pallidosis SPaV Crinivirus RT-PCR
associated
Strawberry pseudo mild SPMYEV Carlavirus ELISA
yellow edge
Strawberry.vem banding SVBV Caulimovirus PCR
virus
Tobacco necrosis virus D TNV-D Necrovirus ELISA, RT-PCR
Tobacco streak virus TSV llarvirus ELISA, RT-PCR
Tomato black ring virus TBRV Nepovirus ELISA, RT-PCR

' B8Rl 2| AAE :Martin&Tzanetakis 2006; Tzanetakis&Martin 2013.

’NA = not available ( JFE(EHRE

ﬁﬁh/\\\ /\A/\/El )
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Abstract

Econamic production of strawberry is a global industry with high value and
multiple uses. In 2019, the cultivated area of strawberries in Taiwan was 489
hectares, with an annual output of more than 1.35 billion N.T. dollors. The yield
and quality of strawberries were easily affected by the diseases and the pests
during growing seasons. More than 20 viruses have been recorded worldwide.
The effects of various viruses on strawberry plants are depended on the
species of virus.Symptomless virus-infected plants were commonly observed
on strawberries, but plants with severe symptoms caused by complex infection
with other viruses were also found and that lead to a great yield loss. The
symptomless infected strawberry plants were gradually weaken in growth vigour.
For ensuring the yield and quality of strawberry production, the appropriate
managements of original healthy seedlings are very important, including: the
annual replanting of the specific pathogen free seedlings, and combining with
the treatments to control the diseases and pests efficiently during the growth
stage. Strawberry mild yellow edge virus (SMYEV), the only virus infecting
strawberry in Taiwan, was currently reported, in which some SMYEV-infected

50



EERSRAEEESRFREREIRSRE

plants were symptomless. Therefore, the virus indexing on mother stocks
is prequisted to mass-propagation program of healthy strawberry seedlings
through tissue culture or replication of runner. The strawberry seedling health
verification system has been established in Taiwan, and SMYEV is regulated as
one of the specific pathogens for indexing. Based on this verification system,
the healthy quality of domestic strawberry seedlings can be maintained and to
keep the market competitiveness in the world.

Key words: Healthy seedlings of strawberry; Strawberry mild yellow edge virus
(SMYEV); Molecular detection
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