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Strawberry 1s a crop with high economic value. The main production areas are
concentrated in Miaoli County, accounting for about 90% of Taiwan's total
production areas. In the past, ‘Taoyuan No. 1° is the main cultivated
strawberry cultivar and gradually switched to 'Xiang-Shui'. Although the
strawberry anthracnose disease has slightly decreased, the emerging disease, the
strawberry leaf blight, begins to appear. The pathogen of leaf blight can infect
strawberry leaves, crowns, roots, fruits and other parts, and can cause more than
20-30% disease lost. Therefore, in order to expedite the development of disease-
resistant varieties of strawberries, ensuring domestic strawberry production and
promoting industry advancement, this project conducted rapid screening tests for
resistance to leaf blight disease among 44 strawberry germplasms preserved in
MDARES. As a result, 24 resistant varieties (strains) were identified. The
propagation of these disease-resistant germplasms was carried out, and during the
strawberry planting season, they were cultivated in the experimental fields for
horticultural trait assessment, aiming to select germplasms with superior
horticultural trait as breeding parents. Through natural selection, 20 germplasms
were retained and continuous assessing growth vigor, plant type, and 1nitial
flowering stage. Due to variations 1in the growth patterns of each variety
(strain), as of December 1st, the assessment of growth vigor and plant type for
all germplasms has been completed, along with the initial flowering stage
assessment for 5 germplasms. Subsequent investigations throughout the growing
season will focus on the 1nitial flowering period and fruit-related
characteristics of all germplasms. Previous studies have established 'Miaoli No.
1' as a variety characterized by strong vigor, upright plant type, large ﬁﬁui}s:
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and excellent fruit flavor. This experiment confirms 1ts resistance to leaf
blight disease, thus prioritizing i1ts selection as a breeding parent. Also, this
project uses the internal transcribed spacer (ITS), G-tubulin (TUB) and the
translation elongation factor 1-alpha (TEF-l1a) gene sequence as the target for
specific primer pairs design. Through NCBI sequence blasting and specificity test
against common strawberry pathogens, saprophytes and the strawberry genome. The 3
primer pairs (Pair 04, 05 and 10) were specific to Neopestalotiopsis genus. The
optimal amplification temperature is between 59-62°C, the expected sizes are 223,
359 and 263 bp respectively. The sensitivity of pairOl and pair04 1s 1-10 pg, and
the sensitivity of pair 05 1s 10-100 pg. Those primer pairs were the candidates
for field testing in the future. We expected that the primers could be applied to
detect leaf blight in strawberry and to diagnose the disease for farmers in the
field.

SHEEH
1. DR AT b SIS SRS 2 SURURIE » DL e R SRR B B
MR B THEOHREE -
2. SRR TS TR R R

EETEHEBRERT
(— ) PR DR fi e F A i S e
AR R R 2 BER R LR 1 B

;%Té{“ll (Neopestalotiopsis rosae ) fAFHEH25°'C» 1/4 EHEHEEEASEZEE (PDA) &S
BHIN0-14R2ZE% F > DLEH0.01% DSS (Dioctyl sulfosuccinate sodium)Z fEEKET
EU\JI[ﬁ?ﬂ‘%i%"%ﬂ‘Z?@?FT“ e B 1 x 100 spores/mL o AN ER A 5 o % Sl

3 4F FERREE - B EERBUNREEE T WINASE /KRR - &R /INESBAEANH o 36 DL

 SHEEGERINFEAG I - FREGERE 1 x 100 spores/mL&750.01% DSS 2 SulfE FiRimi

?ﬂd\ilﬁu: Bl — R /NES—XATE LR EAEMEE AT 20.01% DSS > fREEEER25Co
FeIR16 /B > FBHE 8 /J\EHZ$1§"% VY TRIBERSNEBEBRIHIE T - BEE R fAiEEC Rk
% > HEIA BﬁfZ%Eji (BUE > BRI HETTARET T -

2. EPURE R E MR
ZIE L S PUR ML > W EEIEEHMEDE TR EH > kT EESER
WETT 2 ) TP R > E R - sk se 2@ Xat & EE IR SEEE
BIE TG 2 /02208 0 38T - BIVEARDUIBZR 1 SHE R IR R - ERTMEARDFEE 108 R A -
SHEEH R " EeEnEEIRE ) Y2 ESRERE Y (MEIFREETL) ~ BEEE (NS
HEEHEEE) ~ BEAN - RERAR - REEE - BEH - FIEERE M - Nz E Bk E
& RE - REMEKGREEEEEBMER o MR EFRIRET A DUR M R E E MR
2R EREREEEHA - BEEMANE R 2 BT HS s LSRR

() BERE TR R il 5 [ -85 R bR st

HEF PR R | HHH] 2 ZER i A PDARS E AL A 25 CERIERZE10- 14K » FHDAPlant genomic DNA
purification kit#E{THZEEZEEY » SeLAITS1/1TSAS [ F%#E1T PCRIGHE » HFH6lE Y > PCREEY )%
EF 0 EEEFRAIEEAE By Neopestalotiopsis rosae s3EiERk - DIEREEMEGA v10 HEFIELNFF
B SRR OR ST E B H At Neopes talotiopsis sp. AR < FRNFPYI EEET5 74 » 2EHEPC

1121132


https://www.coa.gov.tw

ZomfERBFEME ~ AESEETRENI - HEVIN HBRER e G R Bk - Pk
FEPCRIGR(F K5 154 -

i~ SR
1. U DRER Rl A e S iE
R A A & i [ e S SRR B AV DU M - H RS S R R A A 44 R
T Z)BIES10RRDL L E ARG R SR PR M R EFiA i - BE S (&) HEMEH
BUR M RERE A G L 2 BB 7 =TT - P 2 BE i (F) Ho44(E - BEETR IR
ZEERERE K ~ Earliglo ~ Tufs ~ Y2 ~ BEFHAT ~ fa7RE ~ BOSZET(E i ( ) BIEEA By B
ERELISE(EE)  HEE15E(55F) ~ Spain ~ TS13 ~ Sequio ~ & ~ Solana ~ Freson ~ Tioga
Camarosa ~ Coral ~ 2258 ~ Bk ~ ZE ~ RAK39% ~ HEF ~ 50 ~ &1BH ~ (FEES ~ 33_1 ~ E05 »
TS26 ~ JIEEK ~ FBRE2MESE( &) I EMBEEADUME > Tristar ~ Crus ~ TS4 ~ KA1
EREE AL HE T4~ HE - 85 - Ul - (S EI3ESE(S) ZFEA/N I E K
RN i ) FOMREE 1 9% (PitE it ) 2 [ - SRt othimai g =2 -
ST 248 S ( £ ) BEME N A EEEAL0/ 1 1R G S 2Rt st ba i - 48 H REEK
T20ME L ( Z) TR - SinfE (R ERRER— > H212/110 > ERFrAmE(R) Z24ER
A BEMAE » H AT BAMGTERA F511/20 > TS13 ~ 275 ~ BOSEARKE 155 (B F ) F4(E mhfE
(R ZWBTEHA R 12/1 > L5 i ( £ SERRTEHAEAE » HikmiE (&) MR ZEESOBEMRFAE
(FFUIFE—) » FrA i (&) M AR AR EERIGH -
AT AR EAAIGI0TESEE T L — 8% hAERSM - AREMET - KE -5
GHE H R E EERE R 2 i - AR S AR Bt RERHE S B ETER
ARZ— o
2. HEENMFEEZ FYItbE s [ HREt
BN 2 R RE FyNeopestalotiopsis  rosae » % BN201 448 AT BEER B4 S TS
18 > fHPestalotiopsis/Es ForEEH 2 (Maharachchikumbura et al., 2014) > 4y EsPestaloti
opsis, NeopestalotiopsisEéiPseudopestalotiopsis @ iz —{HEIHEMEL,  CEFEREZEET
JEREERDUERERIET - FedE T T E BN A REHE R » ARG EREGT 25 TN, rosae
Zinternal transcribed spacer (ITS)~ B-tubulin (TUB)Eitranslation elongation
factor l-alpha (TEF)ZFF5IM0EHEE » JoEINCBIERHE & F EA N =(HBHE R 5 E T
$ o WibkiEA R 2 ST [ FEEET 0 RITS, TUBHETEFE o B o] DIERE2 32 B Ky
&35 > {HfENeopestalotiopsisfEEF » SEEZ HNFIIZREYN » HpRITSE S % 3FH
FZH S JETUBHTERE TR AR -
FH 7 K I 75 [ FAVREET » JLakat 1240 R % » B 4H5 7 P #S E BENCBT genome
database P HYFFETILE (L BIEEEREE R2WRE - BEFEEEEREFIE) -
AL S RBEPRE-value/ N TS [ F(RFBRE—MIRE) - SREEN1 1S [ FH(FRT) » Hif
o Ry IE S WAl B s B —M: > 5% Ry A H b — R — M -
3. SR a i A S
By TR S T 2 i S SRR (anneal ing  temperature)#i[E - DIS AL FNeopes talot
fopsis rosaegenomic DNAMUEPCRIEMG - 11405 [F-EHE TR SR ESE E > FTAPCR
EREENE G > (RFRE—ME > H 34 [F5(582 ~ 384) 2 FfEanneal ing/BES T
56-59°C » 34H(EES5 ~ 6BAT) /1 1259-62°C » S4H(EE1 ~ 8 ~ 9 ~ 10BH11)41462-65°C
4.5 E—MAEL
B TS TN EENE R EEAREE R B0 > BEsat B EE SN EE R
J&E (Colletotrichum spp., Fusarium sp., Botrytis sp., Phytophthora sp.) ~ JEBEE(Tr
ichoderma sp.) ~ ENDHEE ZAM{IE (Neopestalotiopsis spp., Pestalotiopsis spp.,) ®



https://www.coa.gov.tw

MR IR E (Xanthomonas fragariae)®i 5% (Fragaria x ananassa)Zgenomic DNAfHAPCREE
0 A EefEanneal ing’ B fE#ETTPCREFE » W LLITSHUBEEAYPCR - control 5 16SELRIMH A AN
AJPCR control » ACTINERMH AIEYIAIPCR control » ZEEIXIEH B LAN. rosaeffiiFypositive
control o POHENEEHRIRFEE AR 2GR EURG [F552 ~ 4 ~ 5~ 6 ~ 10821 1 4H iy R
REEIEF —MIE - PR R R R a2 45 R URG [T ~ 24~ 5~ 7~ 10821140
IRy R o (ARIEIEE—MELE « POHEERYRE 2 MBI (Pestalotiopsis  spp.) 2455
BURG T4~ 56~ 7~ OB 1AHMMRF R » EBEIFE—ELIE - BEEREIEN. rosaefdi(
Neopestalotiopsis — spp.)Z 45 FEUREMHT [FHE N E R - (ARHREEERIHFEN.
rosac¥iNeopestalotiopsisfgZ HREAHE M &8 it —MEL - 555548155 540 Bl
HAEWE B F108H A EFEE Pestalotiopsis sp. T —IREAIEHE MGIHTERGE » H
B — I B HA A H 5 [ Rl RIbRE 2 5 3 BURS HEE DUE 34 E 2 5 [ FH (5
4~ SER10)ZEELTHE -

5.5 FH Z U ((RTRmRRR ) JHTEL

Ry T EEET 2 5 [ T 2 AERRIR - RS 4 S  iE RS E BPCREEEVRE - IR EERREN
. rosae ML241121 ng & 10 fg genomic DNAEFsfBifie » 0% K3 SIETEER HET T HIARPE 2 0
B GESRAUR 4B 045 [F IR R M AISRIRAY £ 10 pg - 1 pg > H1 peZ lRiF&SESEN5E
55 0 AESEZE(E—-E =) @ 3545 [ F 2 EARRL 5100 pg - 10 pg» H10 pgZfFk
FRAERENTRRTS - NESEIZR - MigFEHETEINTP 2 BFE (2F% ) BIPCR cycle#(40 cycles) >
SERBUTATA0EIEER & - 4811040521 per fRirafaRls R o (& VU - & 71) » HEE54E5]
T210 peffRfralat g Ritod - H S A IR —MEE - 85 FEE(EN) °

7N ~ & ¢

Kt BHAGRTF 2 AME RS R e E24EH R EEM R E A U A (R) - TEEZE
FlJE > fE B N R EEGHRBE MR - B2 1251 HIEEsE s 20EfE R > 4 f3h 84 B8 M & S
(&l ol 2 AR ERAEAE - RERN EEE REFFEFERER L ( R) 2 0 CIAE S T B AR
R o BREEFIRERANENEEEME B F  FHEESEMFEE (N, rosae) ZITS ~ TUB-
TEF Ry H AR T [ Faat » I DUFSI e a1 1A E 2 5[5 #EiTREs [+ H 2 H—
MAEEE SN - WSS 5[4 AR B - 2R E s [+ ¥ Neopes t
alotiopsisid HiE S EAKMIE » HIFETEERAITS ~ TUB - TEFfENeopestalotiopsis/E & H&
FARSTFIER S 2 Bk E R R - tfCFNeopestalotiopsi s/ & T & EFELE E (b i By irir Bl
L1 HRTBIN R Z EAEHN. rosaeB—TERERE TS » bR THRRE - EE LN FEEHEK
EHEER] D ENeopes talotiopsisfEZ EE (JEN.  rosae) » YA EE A BAREM -
MELEIEN. rosaelVEETEERIVELBITRIK - TR ARG A ER 53 F5 ME A SR IE e BRI
MZN. rosae » R AR s HIE B AR 2 iRl - BRI EZE R ERE -

£~ 2O
SASEE - 2021 - BEEFEMEBE RS B - BB EEN BERTIES 114-117 -
Maharachchikumbura, S. S. N., K. D. Hyde, J. Z. Groenewald, J. Xu, and P. W.
Crous. 2014. Pestalotiopsis revisited. Studies 1n Mycology. 79:121-186.



https://www.coa.gov.tw

o FERBERLFERAEE D 121 5 %)
H(Y) LE% 3 A

6 v Lo sE

23 ¢ B3R

be £ 53 LR sk

10 # 36

22 ) R 5%

TS13 S R 122 1p
2 7 v LRk 127 1p
o ¢ B3k

33-1 5. Lok

= £ LRE sk

E05 S LRk 127 1 p
A 5. B

19 33 R 5k

Spain 4 LR Ak

Fe 1 55 M 3R 127 1p
%xl;&] ) R 5k

TS26 v LAk

Fe i v LR sk

9 3 Lok

3 £ = 11 7% 20 p



https://www.coa.gov.tw

Lo XEERRE G HTR
Table 2. The primers of Strawberry leaf blight in the study.

primer i expected .
. primer name ) primer sequence (5°-3)
pair size
Pair 01 01_Neo F_ITS 384 b CCTCGGCAGAAGTTATAGGTCT
01_Neo R_ITS P ATAGCACCTAACAAAAGCGAGA
: 02_Neo_F_ITS ATTTTATGTAATCTGAGCGTCT
Pair 02 266 bp
02_Neo R_ITS GCCGTTGTATTTCAGGAAC
: 03_Neo_F_ITS TCATCGAATCTTTGAACGCACA
Pair 03 - T - 141 bp
03_Neo R_ITS CGCCGTTGTATTTCAGGAAC
: 04_Neo F TEF AGTCATTTATTGATTCCCGTCA
Pair 04 223 bp
04_Neo R_TEF TAGCAATTGTTCAAAGTGGGTC
Pair 05 05_Neo F TEF 359 b AAATTATTTTCGCTCCTTCCAC
05_Neo R_TEF P TAGTCAAGTGTCTTATGGAGCAG
: 06_Neo F TEF CTTCAAGTACGCCTGGGTT
Pair 06 - 165 bp
06_Neo R_TEF TTAGTCAAGTGTCTTATGGAGCAG
: 07_Neo_F TEF TTCTTATCACAGCCCCACCT
Pair 07 - T T 274 bp
07_Neo_R_TEF TTAGTCAAGTGTCTTATGGAGCAG
Pair 08 08_Neo F TUB 233 b ACAGCGACAACAGATTCATCCG
08_Neo R_TUB P TACATACCAGAAGGCAGCACCA
Pair 09 09 _Neo F TUB 147 b ACAGCGACAACAGATTCATCCG
09 Neo R_TUB P GCATGTTACTTACGCACTGACC
. 10_Neo_F _TUB CACGGCCTCAATACGACGTT
Pair 10 - T~ 263 bp
10_Neo R _TUB GCCTCGTTGAAGTAGACGCTCA
. 11 Neo F_TUB CCCCGAACAGTGAATTAGGTC
Pair 11 - T~ 151 bp

11_Neo_R_TUB

TCAGCCTACAAGCTTAACAGGA

1000 m—

500

(bp)
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Bl- ~513F %+ (pair04) >+ 35cycles z_ i Bl *Lipl3& - & * Neopestalotiopsis rosae
z_ genomic DNA ¥ % PCR 4 - Lane 1, 1 ng. Lane 2, 100 pg. Lane 3, 10
pg. Lane 4, 1 pg. Lane 5 100 fg. Lane 6 10 fg. M, 100 bp marker.

— —
1000 w—

= =

| — | ~—
500 mmmmm | —

— | —

C—_ | —

| — | —
(bp) — —

Bl= ~313 ¥ (pair05) ** 35cycles z_ i p|4&*Lipl3# - 2 * Neopestalotiopsis rosae
2_ genomic DNA ¥ % PCR 4 - Lane 1, 1 ng. Lane 2, 100 pg. Lane 3, 10
pg. Lane 4, 1 pg. Lane 5 100 fg. Lane 6 10 fg. M, 100 bp marker.

1000 —

500 mmm

(bp)

Bl= ~51F % (pair 10) >+ 35cycles 2. i P& *Lipl:# - & * Neopestalotiopsis rosae
Z2_ genomic DNA i 2 PCR #-4% - Lane 1, 1 ng. Lane 2, 100 pg. Lane 3, 10
pg. Lane 4, 1 pg. Lane 5 100 fg. Lane 6 10 fg. M, 100 bp marker.
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1000

CO0 mmmm

(bp)

Ble 513 %+ (pair04) >+ 40cycles 2 i P& *Lipl:# - & * Neopestalotiopsis rosae
2_ genomic DNA ¥ % PCR 4 - Lane 1, 1 ng. Lane 2, 100 pg. Lane 3, 10
pg. Lane 4, 1 pg. Lane 5 100 fg. Lane 6 10 fg. M, 100 bp marker.

1000

5e0

(bp)

BT ~513F % (pair 10) >* 40cycles z_ i jpl4& *Lip]3& - i@ * Neopestalotiopsis rosae
Z2_ genomic DNA i 2 PCR #-4% - Lane 1, 1 ng. Lane 2, 100 pg. Lane 3, 10
pg. Lane 4, 1 pg. Lane 5 100 fg. Lane 6 10 fg. M, 100 bp marker.
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1000

500 m—

(bp)

Bl ~ 313 % (pair05) »* 40cycles 2 1 jp[4&*Lipl:& - @ * Neopestalotiopsis rosae
2_ genomic DNA ¥ % PCR 4 - Lane 1, 1 ng. Lane 2, 100 pg. Lane 3, 10
pg. Lane 4, 1 pg. Lane 5 100 fg. Lane 6 10 fg. M, 100 bp marker.
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