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F—U— N TRANTHRA, #fEEE, TEEYEVNE, 0, Phytophthora taxon Sisuluriver, F84E777.

T ANT HATHKHERO TEHEER] THY, *
¥, RULYULLEBIZAYY—3 AL LTR
BLEEON TS (RKHIR TR AR OK PE 36 I OV &
WA IS 2 F RS )) . Lo LilTFHAL
D72 OIEPMERS D, MAFZITLE BN
BUWEENREAET LS GEIEREE) 72 & ORI
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TEREFRVRFE & 3 F AW FHIRHEIZ K - TRE O
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Sisuluriver & Ll L7= (Kodama et al., 2015) . AHH
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T RN HRERDFEEREDHER

AU BT DEIRE OIS N A D+
Yetb R E 0SB 59 5 v et 2 AL L7z, Rk 25, 26
A IRFER & S 57 BGICB W AT RROT
ARZ I ARG X, HFXBXOEOWT
HHNTT R TERILZ. BRI B3 2 EELL
PIZ, ZXOJEBEERS, HTEAR, WIURIS KO 2o
WO ORER%A £ V', DNeasy Plant Mini
KitiZ X > CTDNA i L7z 2zl s LT, 7
Wit L7z Phytophthora J&Fs 07 7 A ~ —Z Hlu»
TPCR Z2{To7 (&1, FH5, 2015) . PCRICH
W RRERIIRR R T T =~ — DIy, AmplitTaqGold
DNA polymerase with GeneAmp 10 X PCR Buffer

(Applied Biosystems fL#) |, GenAmp dNTP MIX

(Applied Biosystems #1:84) 3 X OVFIME T /L7 2
i L, Zuo % AmplitTaqGold DNA polymerase
D7 b a—LEBECLTRS Lz, PCR &MFIX
95CT 10 43ffi%& 1 -4 7 1, 95°C T 1 47fd, 55CT

53], 72°CC 2 43M% 35 YA 7L, 72°CT 7 43
1A 7 VICEGE LTz, PCRAZIZ 2%7 H e — A5

VEKIKE) Z ATV, HWEE A 2B L.
Phythophthora sp. (7 AT HAKR) OFERDSHh
Hi L7z DNA Z 87 & L CIRIERIC PCR & BEAIKEN 21T
vy, THAERZBEIZ L TRIEMRH OA 824 L7z

A DORER, 18 [ TEREX L 72BR S5 1E, 39 M5
OBBREMETH o7 & 2,3) . Bt (Bt
Eie) DERIRS T BST IR O —1TBUIX N IZBR
BTz (K 2) . ZoZ End, BHEENIZE
T DIEIREE D53 AT N FBLRF L CIRER) T d % rIRENEN
R STz, Phytophthora J&BE I AERERIITIE FR
TEERE VR Z . 2O X 9 R —RITE AN

=1 Phytophthora EEHFEH TS 4 v—DIEE
7oA

K2 FRNSHREBETEED S DEFEBLEHZE"
#ZR (MEE)

2
Ho7IL 'U"/;_Z;)H;E B
No. /%88 R ) z
H25%

1 7R NT + +

2 7 NT + +

3 9A — + +

4 108 NT - —

H26 4

5 5.23 NT + NT

6 5.23 NT - NT

7 6.16 NT + +

8 6.19 NT + -

9 6.23 NT + NT
10 6.23 NT + -
11 7.02 NT - NT
12 8/8 NT + -
13 8/8 NT — NT
14 8/8 NT - -
15 8/8 NT - -
16 8/8 NT + -
17 8/8 NT - —
18 8/8 NT - -
19 8/8 - + -
20 8/8 NT + —
21 8/8 NT - —
22 8/8 NT + -
23 8/8 NT + NT
24 8/8 NT + +
25 8/8 NT NT -
26 8/8 NT NT -
27 8/8 — - -
28 8/8 NT - —
29 8/8 NT - -
30 8/8 NT - -
31 8/8 NT + -
32 8/8 NT + -
33 8/8 NT - -
34 9/19 NT NT -
35 9/19 NT NT —
36 9/19 NT - —
37 9/19 NT - —
38 9/19 NT — —
39 9/19 NT — —
40 9/19 NT - -
| 9/19 + NT +
42 9/19 + NT +
43 9/19 - NT +
44 9/19 + NT +
45 9/19 - NT -
46 9/19 NT + -
47 9/19 - NT -
48 9/19 + NT -
49 9/19 + + NT
50 9/19 NT NT -
51 9/19 NT NT -
52 9/29 - - -
53 9/29 - + +
54 9/29 — + +
55 9/29 + - -
56 9/29 NT NT -
57 9/29 NT NT -
58 9/29 NT NT -
59 9/29 NT NT -
60 9/29 NT NT -
61 9/29 NT NT -
62 9/29 - - NT
63 9/29 NT NT -
64 9/29 NT NT +
65 9/29 NT - NT
66 12/2 — - -

T7543—% EERS

PhytF CGAAAGTCTCTGCTTTTAACTAG
PhytoLR ATAGACTACAATTCGCCGCG
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R3 MARFRNGHIEHNSDEHFEBRLFEFEE
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Hh it AEESY SRS  EEESH

B 3 0 3
Rk 2 0 2
RE 52 18 34

&t 57 18 39
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E}&ﬁEmﬁﬂmjif?—imutmmﬁt;orﬁﬁ

E? EFE GREF)REAEICL~TEELLE-T=
F RINTHRADRREN -5 3 f(H25, 264F)
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=iz, fSHBROME, Zihbo—#iE7y AN
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2015) . WFIIEANEINT A/XT T ATSLARE & BE
BREEZTEHE L THLNTWD. 51T, &R
ER A TatErs -7 34 BEOY > FAnbhh
HIL72 DNA & %4 & LT ARISA I (B 12X -» T
SKIRER AT LIZE 25, 2DV T b
NooEEilbhs e—rBmiisnkz. Zhoo
ZEND, RRTIEMHEEG S THAEL TS AT
REMEDN R < fAlbdLiz. T D DORFEIXT AT H A
EPECKREREEND D Z LD, 5% S LICHEE

TOBENRD D LB,
#HiEE

AR, B IR E B BABRPT IS K O B
CrEEHISRIRBLR 2 hy) & s, ) L CHEM S
7o, E122< O, BEBRMAEWRNCTT AT H A
HEEFZOWMN ZST-. L THEERT 5.
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First report of blight disease of asparagus caused by Phytophthora sp. in Clade 6
in Akita, Japan.

Hiromitsu Furuya', Naoya Fujii*, Hideki Fukuda®, Chiharu Nara', Mitsue Shinoda’,
Takeshi Todal, Akira Sayamaz, Shin-ich Fuj i], Takaaki Saito®

! Department of Biological Production, Faculty of Bioresource Sciences, Akita Prefectural University

2 Agricultural Experiment Station, Akita Prefecture

? Hiraka Regional Office of Development, Akita Prefecture

A previously unreported disease(s) affecting asparagus (Asparagus officinalis L.) has appeared in southern
Akita prefecture over the last decade. The disease caused severe damage, particularly in fields where
asparagus plants were re-planted after 10 - 25 years of asparagus cultivation. A species of Phytophthora was
detected using the automated ribosomal intergenic spacer analysis (ARISA) technique, and the pathogen’s
signal was found in roots, crowns and/or stems of asparagus plants collected in 2013. The ARISA technique
enables comprehensive detection of eukaryotic organisms, especially fungi, in environmental DNA samples.
Phytophthora isolates, belonging to Stramenopiles (Heterokonta) and not to a fungal kingdom, were
successfully obtained from the necrotic tissues of the field plants. Asparagus (var. Welcome) grown in soils
artificially infested with these isolates showed symptoms similar to those found in the commercial fields, and
the isolates were easily re-isolated from the diseased plants. Based on morphological and molecular
characteristics, these isolates were identified as Phytophthora sp., which had not previously been reported as
an asparagus pathogen. Asparagus plants showing restricted growth were collected from 57 commercial fields
in 2013 and 2014. Polymerase chain reaction (PCR) using a genus Phytophthora-specific primer set was
performed with DNA extracted from the necrotic tissues of the storage roots, feeder roots, crowns and stems
of these plants. The Phytophthora signal was detected in asparagus plants collected in 18 fields. Because the
pathogenic microorganism was detected only in a limited area of southern Akita prefecture, preventing the

spread of the pathogenic microorganism is necessary to avoid further infections and crop damage.

Keywords: asparagus, Phytophthora taxon Sisuluriver. detection, distribution.
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