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[P5] A new plant pathogenic species of Phytophthora associated with crown rot of lettuce in Japan
Mohammad Ziaur Rahman®, Seiji Uematsu?, Takeshi Kanto®, Mikio Kusunoki*, Yasushi Ishiguro®,
Haruhisa Suga®, Koji Kageyama®
(* River Basin Res. Center, Gifu Univ., ? Chiba Pref. Agri. Forest. Res. Center, ® Hyogo Pref. Tech.
Center Agri. Forest. Fish.,* Kagawa Pref. Agri. Exp. Sta., ® Life Sci. Res. Center, Gifu Univ.)

Phytophthora sp. was isolated from a new disease of lettuce in Hyogo and Kagawa Prefectures. The
isolates were grouped with P. lactucae in molecular phylogenetic tree based on the sequences of rDNA ITS
region but not in the cox1 tree. They differed from P. lactucae by germination mode of sporangia. The
characteristics suggest that the isolates will be a new species, describing as P. pseudolactucae sp. nov.
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[P8] Effects of a three-year soil warming experiment on belowground carbon dynamics in a
cool-temperate deciduous broadleaf forest
NamJin Noh, Taku M Saitoh, Hiroyuki Muraoka (River Basin Research Center, Gifu University)

To understand responses of belowground carbon dynamics to future climate warming, we investigated 1)
the effects of experimental soil warming on soil carbon and nitrogen cycle components and 2) the seasonal
and inter-annual variations in soil, heterotrophic and autotrophic respirations in the control and warmed
plots in a cool-temperate deciduous broadleaf forest at Takayama. Soil warming altered belowground
carbon dynamics to different degrees and the positive responses of respiration rates to soil warming

declined over 3 years.
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[P11] Vermicomposting Technology for Treating Fresh Vegetable and Fruit Waste
oKui Huang, Fusheng Li

(River Basin Researcher Center, Gifu University)

A fate test of earthworms and a vermicomposting test were performed to explore the potential and
feasibility of vermicomposting for treatment of fresh fruit and vegetable wastes (FVW). The fate test
results showed that the mulching system by covering fresh FVW on bedding materials was an appropriate
approach for earthworm culturing and 0.6 kg fresh FVW/20 days was the optimal loading for earthworms’
growth. In addition, earthworms exhibited a higher growth rate and a greater cocoon production in
vermicomposting treatment of five different fresh F\VW types. The followed vermicomposting test revealed
lower content of total carbon and nitrogen, and a weaker microbial activity in vermicomposts. The
presence of earthworms was found to be able to promote the densities of bacteria, fungi, actinomycetes and
nitrifying-bacteria in vermicomposting products and, at the same time, to broaden bacterial community

diversity in vermicomposting systems.

[P12] Potato Waste Treatment by Microbial Fuel Cell
oHaixia Du ¥, Fusheng Li ?

(1) Graduate School of Engineering, 2) River Basin Research Center, Gifu University )

A large amount of potato waste is generated in the processes of harvesting, storage, transportation and
consumption. As a new technology, microbial fuel cell (MFC) can not only stabilize organic waste but also
generate electricity. Compared to wastewater, vegetable waste contains higher content of organic matter,
and is probably more suitable for treatment by MFC judging from the total efficiency. In this study, potato
waste was treated by MFC under mixed conditions with activated sludge from domestic wastewater
treatment plant, and the treatment efficiency and the effect of activated sludge were evaluated based on the
results on organic matter removal, electricity generation, volatile fatty acid conversion and microbial

structures on the anodic electrode and its solution.
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[P15] Effect of Aeration Strength on the Performance of Johkasou Treating Household Wastewater

D 2 Katsuhito Yasufuku®, Shinya Okumura?®,

Kun Yang ¥, Changjie Wei ¥, Koichi Sugishita
Takafumi Tamagawa®, Yongfen Wei?, Ishiguro Yasushi”, Toshiro Yamada®, oFusheng Li¥

(1) Graduate School of Engineering, 2) Department of Civil Engineering, 3) Water Restoration
Technology Research Center, 4) River Basin Research Center, Gifu University)

Johkasou is mainly installed in rural areas where the sewerage system is not connected. Of the total
Johkasou used in Japan, there are some Johkasou whose performance is not as good as expected due
probably to influent water quality and maintenance conditions. In Gifu Prefecture, about 10% of
Gappei-Johkasou that treat both night soil and grey water cannot meet the quality requirement for treated
water transparency above 30 cm. To investigate the effects of aeration strength, three Johkasou with treated
water transparency below 30 cm for past 2 years were targeted. The performance of two Johkasou was
improved by modification of the aeration strength. But for another Johkasou, changing aeration strength
did not bring about obvious improvement. Suspended particles were found in close connection with the
transparency of water inside Johkasou, with most of them being organic ones and about 95% of them being

in the size range of 0.5-1.0 micro meter.
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[P18] Classification of Subalpine Forest in Mt. Norikura by High Resolution Remote Sensing
WEILISI (Graduate School of Applied Biological Sciences), Yoshio Awaya (River Basin Research
Center, Gifu University)

Classifications of sub-alpine forest in Mt. Norikura were carried out by using high resolution remote
sensing data to get the structure information of the forest which was based on a structure index using tree
location data by species. The classification based on the spectra had poor accuracies. The structure index
could show the horizontal structure of lower layer of the forest, however, the remote sensing data only
observes upper layer. Therefore, the vertical structure of the forest should be also considered for the
classification.
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ATV, BREREEN & OFRBERIR %
BHG N LT,

%@f*% CO Bt Y, TR DI OB 8 T D Z EAVRENT-, - HEDIRK
IRFLZ tHH#m’J 3 EFRED COA3, KENHKREAHL TS Z ENRHLNIR T2, BT, =K
Rz Hj@ﬂﬂ:ﬁﬁ X, —HEIOIC COL RS D MENNT 2 BIG38 iz (X1 4), —J5, CWD FERIZHW T
R & DRy \wl%‘e% B B, KIHID D DERFERH & AR TR L7854, HR IFERHEE STy \Z)f
X UC 2 (5FREEIC /2 5 & RAED Bz (M5), ZHLHORERIE, (EROHEEETIE, HR 23KE < m/J‘aTrﬁﬁ
ENTNWDHZ EERRLTND, S%I%, SORDEEHIEICL Y PERGHEE - IR - 0L & OBIRZ 3
W BMNNZT D Z RO BID,
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5T, KR OBRTFHEEMDOM)DERE L | < 70— T A~ DEBE A SN T 572012, J]
PRI N TEOK L, DOM O T < OFSREAH - TR | n otk & L TEX L Tn5H 7
IUWE HS) REZEERR L7z, HS 130l RGK O HS FHET 3O BRI A~ TE <
< 7a—THR~DOHS AR E L COEEMI VB SN, RIT, v 7 v —7 WNOERRE 50 b K
F % B U, Z D HS REZRIE L=, EC DK FIZHA O HS IR K E SEM L., HS DA T
TR SIT= 2 & AWER S, MR DR X 0 ~ > 7 o — 7 RN B it D HS DSBS - 1%
FrSND Z LAVRIB SN, ZHHDFERIZE KRR SOM 7—/LD—K & LT, K& ApfRoAmER L i)l
VRS OB OTRAD 2 1035z bz,

2. RBENTFHERERIZEH TS TIEFROREMZEFENZES

Soail respiration (Rs) is a key component in the estimation of net ecosystem production (NEP) of old-growth forests,
which are generally thought to have ceased carbon (C) accumulation. In this study, ecological inventories on C
cycling were collected in a temperate beech-oak forest of more than 250 years of age. Subsequently, the objectives in
the present study were to characterize the spatial and temporal pattern of Rs, and to identify determinants of spatial
and temporal variability of Rs using general linear mixed models (GLMMs) in the old-growth forest. GLMMs
analyses identified monthly effect as a significant explanatory variable for temporal variation, and gap/canopy and
soil water content (SWC) as explanatory variables for spatial variation in Rs. The complexity of vertical structure in
this old-growth forest, particularly between gap and canopy areas, reflected the special pattern of Rs which was
higher in canopy areas than in gap areas during growing season except November (Table 2). This clearly spatial
pattern between gap and canopy areas was not affected by Ts. Moreover, variation in SWC did not reflect gap and
canopy areas, although SWC partially explained the spatial heterogeneity of Rs. C:N ratios of soil organic matter
(SOM) in canopy areas were significantly higher than that in gap areas. The fine root biomass which was 1.7 times
greater in canopy areas than in gap areas likely reflected higher Rs in canopy areas, and contribution of heterotrophic
respiration was overwhelmed by root respiration. The different pattern of fine root biomass between gap and canopy
areas mainly controls the spatial heterogeneity of Rs, thus it is worth to consider gap/canopy variability of Rs to
evaluate annual efflux in old-growth forests.

Table. 2 The average and SD of soil respiration (Rs), soil temperature (Ts), soil water content (SWC), soil properties (C and N
contents, C:N ratio ) and root biomass between gap and canopy in the Ohsirakawa old-growth forest.

All Gap Canopy Pvalue*
Average + 5D n CV (%) Average + 5D n Average + SD n

R:(gm™ day™ of C)
5-6 June 2012 1.6540.44 96 27 1.2540.26 17 1.740.43 79 =0.001
9-10 July 2012 1.8440.66 97 36 1.26+0.46 19 1.99+0.62 78 =0.001
7-8 August 2012 2424072 91 30 1.70+0.57 19 2614063 72 <0.001
30-31 August 2012 1.1040.59 94 54 0.67+0.24 18 1.20+0.60 76 <0.001
3-4 October 2012 0.97+0.40 89 41 0.63+0.24 16 1.0440.39 73 <0.001
5-6 Movember 2012 0624022 a7 35 0.51+0.20 19 0.64+0.21 78 D.082
T. (°C)
5-6 June 2012 10.5630.66 96 B 10.36+0.65 17 10.60+0.66 79 1.000
9-10 July 2012 17.29:0.79 a7 5 17.12+0.74 19 17.34+0.80 78 1.000
7-8 August 2012 19.460.79 91 4 19.28+0.74 19 19.50+0.80 72 1.000
30-31 August 2012 19.5240.92 94 5 19.30+0.81 18 19.58+0.94 76 1.000
3-4 October 2012 14.31+0.58 89 4 13.87+0.44 16 14.41+0.57 73 =001
5-6 Movember 2012 4.630.81 97 17 4.68+0.92 19 4.62+0.79 78 1.000
SWC (%)
August 2011 18.4826.89 100 kT 18.44+6.20 19 18.48+7.08 81 0.879
October 2011 19.58#8.15 100 42 17.95+7.63 19 19.97+8.26 81 0.315
Total C (%) 16.72¢9.36 100 56 11.55+4.98 19 17.93+9.74 81 <0.001
Total N (%) 096 £0.49 100 51 0.71£0.23 19 1.02+0.51 81 = 0.001
C:M ratio 17.1721.46 100 8 16.07+1.02 19 17.43£1.43 81 < 0.001
Fine toot biomass (g m™) - - - 367.5+165.3 45 618.3+247 4 45 <0.01

* - Pvalue in results of R; and T; are adjusted P value with Bonferroni correction.
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BRT—V : ZFITHIT 5 mRFEELEMMOYETREIR

Al B {EEE RN EERERSE BT

K 4 5 EFE

HEAMRE : KF B2 (REEREHREEL2—) - &F ThHE (FEbEE)

BAZt% A& - Vilanee Suchewaboripont - Tt - B BF (KFEBF4E) - EF £ - HE FE (Bird
&R)

A v Z — O LEBH TIERARI T2 5 IRFETEERITTEDMED BT E T2, ZFEDRFR « ERIEBRIT OV
TUHEIRE LTRSS N2, AEEITZAUIERE L TUL RO 2 U OV THEE T - 7,

1. ERMECERE - fHEEEORZRZER)

FIERBRIZISNT DR - EFRIBERNM DR ZE 2 D 1C, THIEMIC X D EHROERAL, - ki
FUIIEFICEE CH D, RO - LRI S £ S ERBREEIRARET 528, F—Momickir
DI L 580, FESE A2 S4B T 2B FEIIRA 7Bl 70, AT CIE, HsBILE
IR DI IRAEE LI A BT, LY a T R O CEREELEE (MR) B8 X OWLEE (NR)
ZHIE L, RPN DIHIE OB A I E 2 7= 22 EflT & AR « IERWIR O A1 772,

AT L= LIERBR IOV IR AR BEILERAR (TKY VA B) TiTo7z, ZOWmERHEICHE X7z ha ©
AT R T — ME 10m RfECREI 5T 100 OV 7 2 KT — MBS TERY . ZbiE 5 SOfHE

(TEES, B, A fhm, mEmEfhm, mEhEfhm) (ChIshd, AR 201345 A~11 A) &
FOFFAERHR (2013 4511 A ~2014 455 A) 128175 MR *NR %, A A L AZ#fiig 2 - BiHiRsRE (L
Ty arih) IS WTHIE Lz, 2 ENOE OO, BEEZHWIE g 05cm) OFIE
a7 OVERL « HER ATV, iKbb I a7 #mEi L-, AR O BEEOHEEREBEO L
IZEEN D IEHERESEFR A 2MKCI T L. BBV TS (QUAAtro 2-HR) CIREEZAIE L7z, HHEHIRH] R oM
HEneZE B L ONYIEREZE HE OB BTSN T, N EFHR MR & NR Z2EH L7,

FHD MR+ NR IIHTZ L > TRES BeoTEY . Wb RES CbEmn-7z (K1), LVIA
A — /L TIRATFITIE MR + NR ARA & RHESCAEETS TR 2 &3S SIVTW D23, [A—MNicEs
W HIHTEC K> T 5 HHEDIREE - KOGBRESEEL WD LB 2 bive, ARFIEICKITS MR -
NRITFFAEEIIM LV bEho7ons, oMM CIEHETOEMEREEF 7 —/L (FRIiHiEREEFR) 13RE <

__ 40 OB (S SR Litterfalll, l,RainfalI )
535t = ~ilH Uptake
L3 | w TR (LR [ Aolayer } ’
— SON =
40 Uptake |
535 | OEMALERE GEE RBM) l T i
Z30 f m LR (ERHIRD) Soil
| microb. i
N
L A layer (0-5 cm) Leaching
' Leaching A 4 Uptake
= Lower soil layer ;
g E g g g f‘l_ [ Outflow
1 s & BRI 2 AUN—=FAVMETIL (lha¥h A b)
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DL T, ZOZ Enb, I - I K 0 A& U7 iisie 2033 SITHEIARIZ K - TREsR & LT
- JHEENTWD EBZ b, — IFERBIFIZHIT D MR « NR IZAERHEOR) 34-37%% 5O TH D |
TEARIZ L DRI 70 < I OREB DN D 2 & THIRAYZE LTz HHEEIREE - /KOS D T T, ARk L
T BEREREZE RN ER S ND T E AL E o Tz, SRIIMOBIIZKT 2 =HZBEHLHALNTTDHLE LD
(2. FEZ JZ DWIROTEEL « AR DOKDOEEN L DT OW T H ERT 20 ENH D (M2),

2. UEA—DSHEEHIHEETDY 8 —HEICRITIRE

U & — G RIS OYENEER BV CIERICEHE TH D03, EHIEON D40 LTI EMIREN X
NS NEBZ BN TELZ b, LFOMETICRITDH Y =3OV TUIARAZR GRS, L
D LI CIEZEHCIIRES N COOMEA TR Y | ZAZBORI L D B EYIF BRI 5D HEIE
P CX 2N ENFR SN TS, F7o, U X —OFRREEN Y X — i MRERIET 5 L0 )
WEDRHDLN, HEE FTOY Z—DFRRA DN R0 E VA O AEMERIZ & D 1 5 IR 20
DONWTHAHTH LD, AR TIE, BBEIEONHAEMITIBNT, EEERIERFED U 2 —CHREA D
B DV B —ZEDIRE DRI U CRIE T O NNCT 5 2 L2 B E Lz,

2013 4F 11 Al LIsRBRHI OISR ASEIAIERTAR (TKY 1 B) OMIENBER L= AT (Quercus) .
TN (TN B dieoN Betula), Y (Sasa) DU ¥ —EHWT, ERENEM (Q,B,S). /A
ER T FRRS (Q+B). —FHRES (Q+B+S) OSFHED Y X — Ny ZEAER LTz, U X — Xy 7132 A
L CUWVRUWARIRIZER & L, RRRFOIZ[EIN U CEDEERBD A<, E2EUR LY #—2 ATl UiFE
BlE (PLFA) 38T ZATV, U Z 02480 O AR R D/ 3 A A~ A L FHEERIE 2 i~ T,

Hiffi S 7 Chlig 5 & U 2 — 0l Lo TRE <

7,500
$U72 o CUNz, 7 SRR Gl b~ IR C A . B oa
B 2 B A L= OISR LT, 99 Y & — I & U C :

[FIREEE D MBEE 2o LTz, IRIERIRER L olRE (CHRRES) T 5,000
IOPFREE I IA BRI R Do 7oy, U 2 —D=fdR
BT A SHET YO 2 — SRR DIR T A58 bivie

(F1). WA A~ ADISEETHS PLFA B, KIEFE g 25001
TITRHEHI DTN TR 2R LTl Y, Shic=
FRRAY Z— "y ZIZBW I AT T U X —L D v g
HE Y90 #—TEOEERLTOE [@3). —F, B £

HEEREEOFRIE TH % PLRA MIRRIIMITEIC L > TRE < S~ T
Wb OO, FREEPFHIC Lo TRE 2RI biian o
2o BLEDZ En, U 2 =53 fROZFREAACORMRAIC L 521 5,000
(I3, U Z =53RS MR D/ A A~ A DRSS L
TWDHZ EAVRENT,

2,500 1

=1 £)2—0DEEH. BEH. FRICEIT 57 FEETEH
BiE —HEA ZHES or L e —gmma
SXFS5 hUNE Y SRS hUNE SXFS AUNE Yy #7E RS SHERS
BEH 0.33 0.16 0.34 0.46 0.18 0.42 -0.18 0.19 E3 a) BEH QH) BLUD) &
& E 1 1.02 0.77 0.43 0.99 0.74 1.02 0.66 0.98 EE‘E\E (9 ﬁ) I_%\H_%)UQ_EP
=7 ~
F/M 0.56 0.34 0.33 0.56 0.34 0.54 0.15 0.32 4 PLFA EDH
=X
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BRT—7 : BEVICKHRBAM. EYVREFLHBERORAR

i B EEERARB HELEEERARST HB

K % :&|UEZ

HERRE : #8H B— (REXZFSAEDRER) - A BA (FEXZEGHFZRETR
XELUS—) - HER ERX (*ﬁﬁ%ﬂ%‘“ﬁfntz?-lﬁlnﬂﬁi&ﬁﬁ%ﬂ?)

MEHBHE: AR & (REBEEEHREEL V2 —) - Ziaur Mohamad Rahman (B EFEHRE
2% —) - Baten MD Abdul (EEBZFHRHE) - =€ #F (EEREHRHM) -
#* =F (CREYDHZEDR - #U X (CAEDHERRR) -8 X£ (EHA
SYHFHRRER) - EFH GCAEVRERRER) - Xit EKF (REBEHFEH
L D )

1. Loop-mediated isothermal amplification (LAMP);%kIZ &k %5 RRE & H B it DBF

W95 I O F 21, PCR 2 L7z
FENRBEREINTWD N, Zhufb sl 07

——P.irregulare (GF722 1ng)

(
£ LT LAMP i IDIERH ShTW 5, X
irregulare pg
LAM P ?ﬁ a: c]: }:D *ﬁ H:‘l /C‘ 6j: N PCR ?ﬁ O) H% O) C]: 05 P.irregulare (GF722 1pg)
- — . N 1y ~—P.irregulare (GF722 100fg)
9 fCE —H‘ —_¥ /V—H‘ /]) 7 7 _ & g el f: q:%%lj fCE /Iﬂj: B;@ 0.4 ~——P.irregulare (GF722 10fg)
(

BALELEF, —EOWRE TS THE Y
702 L, PCR THE LD EME DNA o2
ThRETCOLEPEDRZ L, BRETHD oA
T DR, Bl O 2 D R R R R A .
ELTHBEENTWS, 22T, EFHE
XM D RIERE OB R & L b R )

AT CERAICHEESL 725 LT D 1. LAMP 12 X % Pythium irregulare @ Hi &% &
Pythium irregulare (2> T LAMP EI12 & 5
fo HH EL i D B 36 22 3k 2 T

0 5 10 15 20 25 30 35 40 45 50 55 60

AN
o 1t @
rDNA ITS fEIk ) %5 L7 43 LD 7 7 ,,;JT}
Ay MEo T, HRIES & IR N //
ﬁiﬂﬁﬁturl b

: : \ - SULENSRIR
ik Uiz, RS Poirregulare 7/ 2 DNA o MEUEITY

100fg & FRIECho T (H1), _ . ®_

FEREEZR~L720, BRIEEEER, G

DENENS, —HOT I ~—F vy % / i’ J9EML. kS

B L7 AR . 75 B O & R 2T, ST S 1

KRB £ OMRD B OB C IR 1K ENE

ZIREAKIZWIR E 5 LT EiEZ LAMP X ‘. A
RIS LT & Z AR BTz \' e 1%?5 B

(4 2), BBIZOWTIETHIREM L LT= _

I i, LEiokEZ T2 0L
F”ﬁP%Tﬁ T DM AR L D 2. LAMP &I X% it
 BYEROS R BB T2, LAMPIEIZ KD
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MO R L UERDOEBIEICLAFETHENINDOT-E AR RIIELS — L, EAMrH A2 &
MW GNE 2o T,
2. BIKFERPICERT B PrthiumBE

HORIGIEIE 2k CTREE B B
e LTREE SN T, A%

K 1. HRIGIRD B oy HES 7 R R AL Pythium B o 3 4] O HER
20124

RO —oonEE UCHERE oy em o
EZt+~OFHANPEALTETTNS, ?ga—'-’.mhmanag
L2x L. K75 IS 0 TR 8A £ arhenomanes  F. myriotylum

98 F amhenomanes F. sylvaticum

Pythium J& 234 B L T 2 AT fE

108 P. myriotylum P. sylvaticum
PEASEAL STV 2 ARSI, Iop o amnenomanes
. . . " 128 P. myriotylum
B KIG IR T O Pythium J& B O #E I 20135

18 P. spinosum P. sylvaticum

MAERRAE, BORE., Ikt 2R -
TOWEMEEZ A L, EAKIGIRD 3A £ myriolylum

48 P. aphanidermaturn P. spinosum P. sylvaticumn

f‘é‘l‘i %%@[&f*ﬁ‘@‘ AT }: % H E](j }: L N 58 P dissotocum P. irregulare P. myriotylum

. 68 P dissotocum P. myriotylum F. spinosum
2 Zigiwﬁ%%@&)fb\éo TA F. penplocum P. spinasum
ARAEE b Bl E A TBIRZ ] 1 o
N 9A F. dissotocum

EERE L, HAE L, REE LB 108 . myriotylum

118 F. arrhenomanes F. dissatocum F. myriotyium F. sylvaticum

E2HMOMREET L DD LLUT
DZENRHALMNER-TE (F1),

128 P. myriotylum
20145
18 F. dissotocum

3 EMOFHES, MWIHRERE & 2A P dissotocum P. spinasum
38 -
L“C:%Li’(éli&%@ib%’) 4R P. myriotylum P. spinosum
Pythium J& L& L T, P Zg P myrtytm
aphanidermatum, P. arrhenomanes, 7R £. myriotylum
. L. 88 P. myriotylum
P. dissotocum . P. helicoides. P. 98 P. spinosum
. . 108 P. helicoides P. myriotylum
irregulare . P. myriotylum . P. 1A P dssotocum P myriotylum

128 P. myriotylum

periplocum . P. spinosum ., P.

. N 20155
sylvaticum, P. vexans @ 10 f& 734y 18 P. spinasurm
BEs =, Z@OW. P helicoides gg:

X, SHEEFTICHBESNT-FET

otz
INHI0FEDONEESNI-AER L FEAEDH TN RSEES N TEBY | MW

NBES NN o= AL 2012 FEMN 2 » A, 2013 4N 2 » A, SFEEN3 » A ThHoT=,

Flo, SFEELENTROFBEENSBES NS A, MEEES SEE S LT 7Z20nA D0

T, FHEHI, K[UEA BRI T,

3. PythiumBE DR EEIZEAT 2%

AMEE R L DK 6 43 B L 72 GUCC0007 HEfkds K OV 158 & 43 L 72 GUCCO0015 B ££ 73
Pythium BEOHFE CH L5 Z 2 LN LT,

GUCCO0007 FEfEIT, HABBE Lo O 2k L, 7 v 8 EOEIIgR., EIiE 235K
BRICHEFET D22 R3HD &, Bix —DOOEINRIC 2O T Z2IELT D Z L B3R TH
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o7 (K3), EBIT, TR CTIEZZ L— K B IZE L., o & 3z L BRI
S>TWie (K4), Loz &6 KREKKZ HiFE Pythium rishiriense Abdelzaher HM.A. &
Kageyama K. sp. nov. & L TH&k L 7=,

998

5 P rhizo-oryzae CBS 119169
e, 99.7

P catenulatum CBS 842.68
Lol P folliculosum CBS 220,94
P forulosum CBS 316.33
P angustatum CBS 522.74.

Pythium sp. GUCC0007 _
P tardicrescens Lev1534

P. periilum CBS 169.68
P. gmmtmca]a CBS 327.62
P inflarum CBS 16

yd kashmtrense CB$ 122908 Clade B1

P, afertileLev2066

Clade B

New species

P plurisporium CBS100530
P aristosporum CBS 263.38
P arr CBS 324.62

L P phragmiiis CBS117104
P volutum CBS 699.83
P vemterpoolii CBS 29537
P myriotylum CBS 254.70.
P zingiberis CBS 216.82
P, scleroteichum CBS 294.37
P camdmphmum CBS 223.88
L.P phorum CBS 471.50

L P tracheiphilum CBS 32365

63

| Clade B1/B2

P diclinum CBS 664.79
P oopapillum BR632

P pachycaule CBS 227.88 Clade B2
P, aguatile CBS 215.80
P, sukwiense CBS 110030

3. Pythium rishiriense ™ 7 #& 1Y R¢ {5 P.cap‘i.li_ammC-BSZZZ.gél

P ﬂevoense CBS 234.72

P. deliense CBS 314.33
P, aphanidermatum CBS 118.80

10

4 . Pythium rishiriense ® 4y ¥ R H AL &

GUCCO0015 wfkiZ, EKIEDOF D 5 gk L, &g L EkaatE#H L TRAICTER S LD
PN _ﬁ"F@@ GO T D LR EORER H -7 (K5), £, o+ RFEMT TIXY
L— R GIZEL, oL 3L LIEHERFELERoTWEIANDL (K6), KEKZ i
Pythium alternatum Abdelzaher H.M.A. & Kageyama K. sp. nov. & L CTH &k L 7=,
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ITS Clade G cox1

P violse HQE43957 P cederbergense JQ412793

P eanariense HQB843482 P iwayamat HQT08713

Clade 1
Puttiinm sp, JQ12770

P violae HQT08998
P cederbergense IQ412768
P canariense HQTORS28
P awepermai HQ643669

1 ape)

-Pythfem sp. JQ412795
P polare AB299390 | ctage s ium sp. JQA

P okanoganense HQT08757

e

76
tfiian sp. WIB-1 FI115946, 91%
73
Pyehium sp. 6 eu EUD33812 Clade 2 P iwayamai IX307974
= 55
Pythism sp. GUCCO015 P paidicin HQT08769
‘|:|i)". twayameai IX307988 P okanoganense HQT08758

P poddicum HQG613728

Clade 4 Pythium sp. WIB-1 IX397978, 96%

7

P okanoganense HO643713

—F akarganense HOQG643714

Pythium sp. GUCC0015

P nagaii HTOETA9

F nagaii HQB3T05 | Clade 5

S e

P wlifriom var, ulimum HOQS43865 ——————————F uftimunrvar, ultimum HQT08906

5. Pythium alternatum ORI @ ' ' ’ 1
6 . Pythium alternatum o 4y 7~ % % 0947 &

4. Simple Sequence Repeat (SSR) ¥—Hh—DEIH

A A 5l 1 S0 AR AR X AT 1 I 9 E R A DL AR R 2 "I HElIC 5, &7/ & DNA HiZ
Ml 7o T LN 0 K X 7= 5EIE (Simple Sequence Repeat; SSR 2 Wi~ A 7 o %7 7 A l\) 75)
B, BRI LENEEIZLY B2 5E81E~— 7‘J &L CEERE R & 2 ﬂlﬂﬁlﬁﬂ%Lﬁﬂﬁ

R CT& %, SSR~¥~— T —%FHT 5729 0 OR UaR 9 5 HiE &2 B L2z i iR
725720, SSR O IIZ PCR 77 A ’\7—%axa+ L., HIEED OV A XER[ET D LITLD %
EHROMED ZLEOBE VAR ZENTED, £22C, REHEERFEL LTHEASATND
Pythium aphanidermatum, Pythium myriotylum ¥ X T Phytopythium helicoides {Z-2\» T SSR v —
B —ZWET DT T A ~— D& E1T o 7=, Pythium aphanidermatum <Ti% 12 #1. Pythium
myriotylum TiZ 3 #1. Phytopythium helicoides TIZ 5D 7T A ~— %K TE 7=,

5. EYMREZH. EMREEY —EXBLVEKRDSE

JERERE M SARFE D B - 7= Pythium B 2 8 EARIC W CTHEZEALSICHE S FEFE 21T -
oo BENPOIKEO S -T2 HEDZKZ 6 F% T AfL, HIEEORE & BBRIIRIC O W TIR—E S
1T> 72, 3HFFEREBIIT L T Pythium J& 4 3 1 k& 205l L 7. g4 o 1 AR 2248 B 12 Phytophthora
JE T 4 WK yRE LTz, 3 HFZERSBI O MFZEE I Pythium B OTEREBIZLE, D TRIEEB LW
BRHIEICET 2 0HE 217 - 7=,
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BRT—V : FREBTVRHIVEFRRICEALSEER

i B EEERMELMN EEEEMRS T AR
K %: FH ¥

MEEEE A O/ INEKIFEAAGE (AERERHERAY NEKET) (XA —> 7 i S @il e £ 7= & 559 7km,
IEAYE) 200-500m OFEV VN EIZHEE LT EARRE CTH S, b Lt LIid 2 ROw sl & iEiiicim L7-%
TRHI D72 5 BIROWFREIRTE S 7203, ANDOMEDEE - THH T & LRI &z, 285545
HOKDOMNZ L DKEPFFE LT LI Z EMRR & 720 BB L7 AR OIRABIZ 72 > T,
HASIR AN TEUE & BB SkRE S T 5208, AV AN 1974 45 7 A 785BI IR (A L) DARRIIHEAL
BT R E STV, TORER, b & OMEFEIRZRER L QU ESRRIC I 0 B
BT L, MEAEDTEE LTRREIC /e > T,

JeHEE BRI O FEE B O & 212708 5 T B/ INE /K FAA R CHER ORI DS
THOD Z 21T, EMSAREORTETZT Tl <, BUGIKRAGT 2 HUOSETERTEIC bR T D, £,
1980 AR I I HFAEAER SB[ AN I D fiy BE R & 725 T2, 1990 470> B 3 4R 2 /T TR K
ANEFB IR, EORERITIEESNT 1992 422> b/ INEKIFAAERE Crid2Eir e & st Sz, bivbihd
WZE 7 N —7"ClZ, FEBREPE) B FAFCE OFAIZ AT 720 #7000, BRBEX R OREAEZ Lo
TUREBREE2 £, BUETHAFEA R L T D,

2001 AR\ 2/ INEKFAFEE O SRR Y 72 < 10 HO Y 28 o ) X A28 Lz, 723, 2003 4F
DO L BFINFEACE 7<), ZALFHT 9 HIX CORE L /o7, HREOVA XL 1X
am DEFIET, FERICAETT AT 2AH o)) OEEEEG & Fe A TR, B 3R % 4
OYEIUCHAE 1 KT OERT 5720, 442 1L EIOA o F—IVTRRAD. LER-T, EOFMELF
X b 44T L EREEEISHED LD Z LT D DT, FEFEEEIZD )0 BT DI SED R D B RED LT
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1. TENSEH SN SARYOIEIR &EERIC & SREREME

T SOHVE 7R £ DB KPR SN AAES D 7 I VEIISEINED R Y g X 2 2 ORIEIE Thh 5 L [F]
KRS, TAFUEC T A NV ADEHRE, 3R EOWEIZ X DRIMEICEEEY 5.2 5 EICT7 I UL 7VREE
MO SNDIRAAEI TH D, FHROEMO HECE INI T/ E LT, 7 I VEITRRERIC S
SEEHIL, ZKEAIRIC IS B TR SN S, L LARRD, IWHEND 7 2 VEOMERIT HEDE,
FERROD pH SRR OOSRIE « Mkt 72 & D L o> TR Y, @K i b A0 & 1 ST DIEMER S
IZRDBREE SRR D LBEZBNDDT, i LICFHIlKIROKEENREZ TG L 720, WRAYRTEM R &
BELZVT 5 ETHETHD. AR TIE, KRS FIRO R 2 R E R OB A G S d 7
LB OMER ETEEIRIC X DA BR B BT A A A 1SS Z L A RAE A E L, R 26 AR CIIRE) 13
D 1 ST D ANINOEAKIBIIE L 4370 L TONDIREEBAROZRMIS N S HEZ IR L, Zha iz
B OIRHRRERZ IR, thPE, Tl VD 350 pH S T TEIVEIUTY, I S A oMk
XU CTHMTT 2 LIRIRAS, TEIERWAE FEBRIC X D WAEBRENEOFLEZ T LTz

R1 Bioof- pH ZMUCTLEBMTENSBHSN-BHRYORE, KHVIRIELGE

. EC UVago DOC SUVA
VA pH &1 1 1.1
mS/m m mg/L L-m~-mg

Figett: 269 66.0 1853 356

HE 49 27.0 6.81 3.96

T UK UM 81.3 1934.0 278.22 6.95

RHSEBRI T L KOIRA . (R 1kg /7K 6L) 2 —@E & L, FIHRATIO pH % 20, 7.0 KT 11.0
D 3 DOFEMETTITo7o. BRI > TAFREAREMOREN EA U, BOREHIREIERER 1 O
ECT B UMD TRebE<, TAB UM B, PHEOIEE 7eo> D, EIEH SNI-AH D%
SNRIRINEET I, R 260nm (2351 HEINTIREE (UV260) & AT REATERSERE (DOC) Dbtk
% SUVA DIENNGHRSL &, TAT VIEOEEO T Thebm<, Bk PHEOEAE TIELIL THhD Z &R
B BN 72 o o TR ST AR OO = IR St « B AT ML E R LIRS W30 pH 84T, 220nm
AT & 320nm (HED 2 SOFRER RIS LT, #E 435nm fHI CHEo B —27 BNEL &, lje—27 O X
XTIV VOGO BIEL 2o TCD. DFED, MRBENSIEHSNIAGEIDOH D, HEE %
THWEE L OFEIIECINOD 2 E— 27T LTt DO TH Y, IEHOEAIL pH IZ L > TR > T
HTZ Dotz
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1 B oT-pHEMH TIAERMTIEN SIBHEN =B I D = RITHE- HAXRILIDOC=1.6 mg/L)

B2 ST pH SRS LT A D
TR ER 21T pH BSHEDSE,
FHE D55 A- BT D% — TR RO
HAKRVER O FAKF D7 I B A
D& LI RRERE Dy F- 854 & FEFIZ
LI L TR, [FHEE DI S B
TEICT7IVETHDLZ ENEAD. FHUC
LT, BRI OGN 2E </
SV FEBIORSY, 70 UIHERIOSET
VAR 3 < KR E W R DRy A3
FIEIEREEITHI, £ BUKMETH A
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YA AR E N T X IS
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&2 FEigof- pH FHTIEMSBRHSN-BHHDH 1000

EREERt O eSO Neutral
Parameters Acidic Neutral Basic 100t
[=14]
Ke (mglg)™ 506 955 522 2 b
DOC 1/n 0461 0257 025 10} R
R 0925 0911 0938 <% B DOC=3.10 mg/l
1 1-1/n A DOC=1.57 mg/L
Ke [m(g/L)] 623 3069 29.12 | . . . . . .
0.01 0.1 1 10 100 1000 10000
UV260 1/n 0542 0228 0225 C/Dac (mg/g)
R® 0953 0951 0.820 1000

[ Neutral

TN SIRHINAAE, K1 LXK 206000
% &5 1RO B DRSS DIRA K CTH S, Mk T 100F .

DIEVNT L0 sl ClEBEA 7234 L, DOC X UV260 :f *

72 EDOEFHREARIEC L OWEFRMIHRAIREAE = ol M . bocea et
DY & Blp o TR T 5. LIR- T, B DOC=3.10 mg/L
F70 o T IR CHRROD 57 2 H O 57 SR A DOC-157 gl
Moz e DA, IR OB PR L7=T 00l o1 110 100 1000 10000
— X OEEPVEN 70D, K31E, —fl& LT pH H C/Dac [mY(g/L)]

PEOZM TR SN AHDIR G A 3 BERSIATIN K3 pHAETLHIEADAHSh=HH#DDOC
L, ENENE R IRFONAREE & P & & DR ((EB), UV260 (FEDIZ X HIEF R

%% LL K @ Modified Freundlich Isotherm Model THE&HE L
TG SRR TR LTS,

q=K; (C/DAC )l/n

72120, q: VEE SR, C: WHRARE, Dac : TEMERINIMREL, Ke: MERAETEE, Un : MENGE R

3LV, DOC & UV260 DRFEIE L &, WSS TOHIRE e, —AROBERIINRES TN D
ZEWDIND. ZOE T —F BRI D Z LI ko THEE SN T8 & WS R O A 5% 2 1R T
KeDfEIZ DOC & UV260 OFFFFEE L $1Z2, pH TR SB35 Em <, ik, 7 UMk, ik
DNEE 72> THY, Hipo7z pH G THEO LA SN DA OWAETRENER D Z L H3VREZ. Fik
D1 ZHOWTIE, HPEE T A UEDEAITHARTIEOSE O S TEL 7o TND Z b, EEMES:
THED SV SN DAY OTENER & OBFIENHERTINZ LA HEI S NS, £, WEOHEITIZHD
HHED 1B DOZE, KO, ZWRothhi - e AT MLz bz HiBEk L, B72o72 pH S CIRH
SN ORI EOMIES & HITER LT

2. WMAEYPRHENIC K 5FKDOFEY L ERDRERE

AYREFEM A 2R L CHB 2 BRI VX — B DB Th 5. 1H/KNEEOSAITIL,
FH72 0 Tl BHREIO 1 FRTH A EZDOREDABREOREEZ XD ETEETHHDOT, EROR
EBFRHCFEBLTE 5 X 5 R ERE B OB BEISSEN B END. AETIE, 7/ — K&y —F
DR Z AT HHEYREEROFZRREEARIFA L, b Y — MRt ZEE L2 L ic kb7 ve=T
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140
% Nitrification - 120}
120\ and denitrification Denitrification I
- <100+
B o | g //K
—
< —A—NON = 8ol A ! A
S 8 0—NO_-N £ ! !
= —0—NO,-
@ 2 601 A
= 2 |
8 3 w0
0 . y,\w.\g_ 0 - L R L R L R
10 12 14 0 400 800 12200 1600
Current density (mA/n)
B4 hY—RICToE=THERE130 mg/LINZ 5 HY—RIZ7UEZT7HERE130 mg/LINZ
EEDERMEDEIL F=HEDMFCIZ&HENEEDEIL
a b Band  Accession no. Closest relative Similarity (%) Taxon
- 1 JQ724327 Uncultured Clostridium sp. 100 Firmicutes
5 _ 2 KF176996 Dysgonomonas sp. 99 Bacteroidetes
3 ) il 3 AY534872 Anaerosporobacter mobilis 99 Firmicutes
4 'j: 4 JX944537 Uncultured Bacteroides sp. 100 Bacteroidetes
5= 5 JF981767 Uncultured Firmicutes bacterium 99 Firmicutes
o= . 6 NR_029313 Anaerofilum pentosovorans 100 Firmicutes
T e a—> 7 7 AB847543 Uncultured Geobacter sp. 100 d-proteobacteria
: 8 8 HM755641 Rhodocyclaceae bacterium 100 [B-proteobacteria
e . Aeromonas/y-
13 . T— 9 AB479564 Uncultured bacterium 92 proteobacteria
11 - 10 NC_008570 Aeromonas hydrophila 96 y-proteobacteria
11 NC_012559 Laribacter hongkongensis 89 [3-proteobacteria
24— - 12 JF736651 Uncultured spirochete 100 Spirochaetes

6 £THD MFCAMEIZHTEHT /—FRIDFRH() RV EE LO)DBENBREEE (v EERDES)

PEEFROBAL L BRLOPEY T D RSl ZE RO T L D RZED FREM: S I W TR LT, K4 2K
5121%, —fFl& LTT =7 EEEFRE 130 mg/l &72d K512 Y — RN Z 755 R0 21l &
BHEEOBEZNTIURL TS, 7 =T HER, MAREERE N O ER OB E 1D, ik
EMEMNFERANZAR L CWD Z Enbhotz, Fiz, TUR=THEEENST VBT T AIERRIND X
ISk, FHEAMEZERNT /) — RIHER L2 279 5 LB 2 DD HIEETEIC X D MEISDOZEFRRE~
DG HFHUNT 272D OEROFER L A TELETHZ LITLY, Y — NMATE U aEEREITE
ICERILFHRT, ©FV, T E=THEROMRILOEN TH LA 4N T/ — Kb OE %5/
L CEEN AL TELSNZZ LD LDTHL Z LA B LTz

15RO 0 IR FRESE 270 K OB TSR AN\ B £ 121 3B A AR & L CT / — N
IR S U, BEMORRE, ER0ORE, BRI X—ORINORRFSEINATERIC/ 5 LB 2 Hihb.
SBIXZ DL D A THIIEEA T, K613 v A FOFER ARSI LTe MFC BRDE DT /) —
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5 EHRAIEEDMSRIDLLLES 6 FHRAIZEEDOEERIDLLER

4. Tk

KETHE, A v = HAEEF A ORATHT VT, HUBBISIRASE T B L CHl - B2 L7 Dot
WA OIS, HITE D HR—Y v VHELERHC £ - CEIIERAR SR, HAICED, A v o ies
N DM, K o7 M 0 HEETRAINEE & 572 B R DR S HUS A R . ke
FAOED HTORUHIONTIE, A vo 2t A RbERT BUENDD 0, AROBEIMZ T &
X RALTE L PN.

TR - BSREBAIIZERT K-NET, KiK-net BSOHAR TS LA LE L-. L GlE2 R LET.

SEH

1) IR SRR 23~24 FEREIR LR EIE N T T DR KRS A EAAE A, 2013.

2)  BHSERLERFERT, SREEE ;- http://Amw.kyoshin.bosai.go.jp/kyoshin/ (2015 456 H 19 H %)

3)  KITEK - AHMFE - BB | ERERE 2 BE LSO A K D MR O MRS AT B9 5 — 55,
FARZEETRSCEE No.493/T1-27,pp.49-58,1994.
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BRT— : FgRE - MERREICET SR

i B: REKBRR)—F—BRIOTSLHEEE 5%
K %: B k3T

HEWRE : & B - F IBE - &F TR (PEPRGEMEHKFE)
R AhE : B B (KFEEeFE)

Rk 26 FEEEITISVT 2 E/RMIFEEENILL T 0@ Th 5.

1. WREW/N\EAFEICE S HEFEMD 1 F T R & EDZERS RO

FHT TR OIR S, I UIRFEOWIN, KUEAEEDOFEFR KO, EHUREE OAEMZRIEO IR
CZmEEREE D, FAUSKTT HFHII IR O R R RR ORI T H T 57217 T, HUBEREED
HEFRF - R - HHEEZZ D ECTHEDOOTEHETH D, AWETHE, BT —2 LV E— VT
T —RTIHADNT, HEEIRE L\ FRNHRI 30T D mEEE IO A~ R & 2 OZE R A 2RI LTz

J\ESE A 2500 % 1 A — ML OEfEE H B, il | : :
ELLHROD HGH & FHEE OO S 2623~4939 A — R D
EZAINMELTHSD (®1). FHPESXIRIZ1ICTHY, F
Rk &I 270~600 X U A— hL & D72\ ETE
X, Kobresia pygmaea <> Stipa aliena meadow pasture,
Alpine kobresia humilis meadow, Salix oritrepha brushwoo, nE AT
Hemerocallis 72 & O HFEEA= 535540 L T D,

AWFFEUTLL T OFNAUZE > TAT DI,

(1) BIEHEIZ X531 A~ R EHEAFEBNDVIgs D
@ 2013 4F 7 AL, \EFHIRIZ T ImX 1m oY
TN ) T A5 68 TR E L7 (9 6 Alpine meadow
38 f&ifT, Alpine grassland 30 &) . &> 7 L=l 7T
X DEREE, BOL, PEERR AR LI-0b, #
#7 NDVI -z Green Seeker (2 X % NDVI % 3 [m]4
SHIE L7z, 310100 NDVIHAIERE R & LT 7 r
T U 7O NDVI (NDVlgs) & L7z, @ Hi EEOMEAZT T EY, 0087 EabrE LD B
B U CERSEICRE BIf -7z, W E L BT 65 CTH S -0 bEEZHIE L, # EH A1 4~
A& (aboveground biomass, AGB L F59) & L7z, —J, HIFHIZOWWTIL, RBPHEER SN D E
T 10cm fHI HEA IS 7o, Y H L7 22T~ CHEREICR BIR Y, fio LT TSP LR
TV 65 CTHR S, REE (belowground biomass, BGB & #797) Z3Keb7-. @) NDVlgs & i BT
A F= A AGB & OO 21T-7-.

(2) HEREIIE SO TEHIOIHI L O NDVIga DR EAT 72, £77, NDViiage & FHFHEIZ L -
THONZ NDVIgs & OFRIRSRZ H 0T L7=.

FERL LT, LRI L HIZ, Alpinegrassland XV, Alpine meadow 732 < D/NA A~ AEH L TW\HZ
EWloTz. FTe, WFA T e, # EIRICHAT, RS A~ ZA0EDE L &<, FET Alpine meadow
DAL, EOHITI 2L FICHEET D 2 L30T, Hi B SA A~ 2 AGB & NDVigs & ORFIIZIE, X2
D LD IR L 572 (AGB = 36.09eMPVies (K1), BND, NDVIgsDEMMIIHE, Hi EFR/SA A~ A
EHRBIIRE L 72D Z EDHABLMNTIR 5T, —J, NDViiaaa& NDVigs & ORIZIE, B3 1R HYERR
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DR ST (NDVIgs = 0.679INDV I gnasar + 0.056 (X 2)) 728, X1 X202 T—XI2 Lok

A A 2 BEOE I AGB = 36,092 10NVl 10178 (o 3y 2t i 7=, T — 2 s DoRdi= -
HN e AR FOEMEEZ IS LI-E 24, RAITRTEIICELS L TND I Epynot.

x1 FEANREDNAFTRE

Type Sampling Coverage AG% BGI_32 Total arr_120unt
sites (%) (g'm™) (g-m™®) (g-m™)
Alpine meadow 38 95.8 222 +£105 4557 + 2403 4780
Alpine grassland 30 96.2 211+97 1413+ 613 1624
Average 96 216.78 2985 3202

y=36 e 186X

y=0.679X+0.056
4

y=0.849X+79.23

R*=0.731 " 094 RE=0.719 5
RE=0.792

AGBgm™
NDVI_

Filmsh b e m®

NDVI, J:3 e m

2 AGB & NDVIg & OFEESREE R 3 NDVIgs & NDVI, e & DAEREERER 4 AGB ZERIE & FiRIfiE

X5 133 3 IZHEANVTRD T BHRO /A A~ A DZER AR
ZRLTWA. 2RE LT, MAIIIIRWICEZ /L TND Z ER
Dnote. £in, S A AOENT Y TIE RO AR E
FLTEBY, RS TII NS A~ AP 2 AN LT,
T AU G & 7 B X o C R S T -
Y, OISR ORISR T b, BRI coRd. M

[ w

PECBFRL TS Z & &b, 5 N\EAREISETS
o EER/ A A RDZERES

2. UV LDREDIFMLBEADERERT VL v ILOE

WHEMEES RT3 EBIT ORI LY, BHHAROEMSCEM ARG /G STz, Stk 4 5%
W DD, RIZIVTHN2BRYGTEN R0 > TR0,

B IRBT L B S AOBIUAR LIRERHIC L 5B 2T A0 20 Froindlich astsEt
FSHHRAERIRA L, BRI & BRI 50 2T |~ st D T R (K) & FEH (W)
Eﬂ?ﬁ%i%f\@ﬁ,ﬁ;ﬁﬂ@&Cﬁ?ﬁltﬁ%ﬁ)%‘f% N> <‘: 5 75)75‘_’% E) 75>¢:'§— Soil size Evergreen coniferous forest 1
B EHRIERIE L AETIEIUCSSD, Rl ik dom) [ [ g | R
1 28]~ N B3 [ - 75
(e e et e, s 2OH | 0% | 129 [ 0se
%; ?E'/i* (i %)T’?;;;;Fﬂﬁ ? K H fﬂf?«*\' %f/ j::E {%i B 1410 0.36 129 0.98
R, R & AR T M T 071 | 038 | 124 | 096
Ry LYy, MREIE, 3L O G 12 FEEE 18 fE o -5

. \ o B ) 07103 | 040 | 128 | 099
CANENE. 2100 1 OOEEEEEERO I
B 4 133 0 Freundlich WGBSR () LiR Wn) o 0001 | 041 ) 1221 0.9
FRERE e LR, KIZERE, Un i3t £ Ao mf;_ifz 124 | 0%
FE% F TR e LTI 2. King™ g™ 1", In:-




26 (13)

BART—~ : KEERBRICH T HMEMBEROBE LIBEICEST SR

i B REXEREKRE) —F—BR IO S5 LHEE B
K % : & ST
HFEIWAZEE : Chris Klausmeier (2 L H UMITKZE) - Jonathan Nathan(f XRS5 T)L RUTYFKE) -
Jonathan H Sharp (F359 T 7XK¥) - Sze-Bi Hsu (BZEEEKRS) - ¥ IFHE - T4 oF
(> FRLETISER) - Dwi Priyo Ariyanto * Zuhud Rozaki (KEFRREP4) - 248 A - E)I| &
X - BH E8 (I EERTRiEEE 2 —)

Rk 26 FEEED EERBIIEEINTILA T O LB TH 5.

1. EE<y MURICEY 5% LUV - FREEHEBETIL

fEARE, BHEOBIEIC B CZME RS AR Th 5. RS L ZE LI iEkOEET L (2
IS SE T LM BT L) T, RVEGETRECH S [ Rb b LHE2 b, 20 ECok
FESC PN AL D b TE 7=, L LEFETEOAEMITIY, EOBRETH S 13 2 Lo N ER LT
W HDOHE. B2, f7e EOIE TR SN IR Tl A ORmAFAUIBEbIL- 1)
DIRIED D, BEMAES UB%72T 5] OREVELS. AT, BRIOICEBSRZ R LTV
THEDENEZ KT HILET NV CTh D [T ENRETT /L] (Fixed Density Deformation Dynamics) % 5#772(Z
AT D, ZOETNVTL, BERTED HNZERNERCR T, AR IO GERR R T)
EEDRTEEITETHD LIET D, ZNHORMAND, BPCHIRICIE U TNERS JOSER 0 B8y
BHENEON, BEMENERCENN S, EFLEMT 5 BN LT, SRR & T
B LU SN OEE~ v MCRIT DA KD 5. FHRICE Y, SREREORIGN L SR, JERLO
{bDART A2k 0 B~y FBRE L, BIICHER SOV D 2 VRSN, RIS, LA
HEFIHPEEED b L— B 718D, SROBSENEE 7 U CIET 285~ v bR EN S 2 & 48
RENTZ. BHNIRERIL, FBRCAONDEE~ v MEEINCR LTV 5. SEEAPEREE T T
AT Cdo v, Bl 2RV FTHE T %

2. 70—HA b A—E (2L HFLIENERBROEN - BEAIFHE

FEAEICIN T, M K 2 AR 375K B O 53 - BREICEI U CEEREEIZ ISR O, £
OHIERHERSEICE LT, ZNE CHRANELN TR, BEEIEES & AR BB N RIET 5 Y AN ©
I, MIEREEITEIICET L T D & X b, ARRTFHILED O bIERICHIRR O IR Th 5. 2T
{EFEN COMEREEDZEEN 2 HNNCT D728, 7a—PA A —F—Z RO O EREREIORIEZ T 7.

TSI BIRNICREE S Qb 7 o7 U — U BY NG ORAURl CE AU 10 FEA w5 e L, FliARS - 15
D6 2 BOREGES » 2 B BIX S KHE ORI « WK « JEEK - (ZoRHED 4 mn 224 3 [a3 05k
BrOBKE T T2 SO NTREHIGCRBOTHAE 10um DA LT LT 4V —TARL, ZIVANLT
AT REMZEE Lz GREE 5%) . [EiE L7-sBHIgEREICHBIR Y, iR ZE3E % FHV C-50°C Clitis (R
L7z BEOBIEE, 7a—9A s A—%—CyflowCube 6 (Partec t) % FAVTiTo72. alBHIMEREIZHE
3% SYBR GREEN | TEZ#: (DNA :5 L UNRNA) % 20 34t L7z, JIEIZ LV G6NIeT —% DN, Kit-D
RE SO LMAFIEE (side scatter, SS) 8L, Wi OFEEA EICED AfkEaa0tE (FLL) @ 2 255K
Z AW CRIF DRSS 24T 7. T — % DFENTIZIZ FCS Express 5 (DeNovo #1) % v /=, SSCfE & FL1
B0 2 BHawhl LT, hifaz7 vy bbE, RirOahic 1 DEE 2 SO/ LA L. Zi
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HOWE, AT 50, FEnE 75— BXO =1 2] L LT, ZOFORi14, F#JSSC
SR, S FLLSRE (BAVEIVEY) OF —X 2187 1ml &7 Ok 80E, RIERHTH & e G0 ul/
) mHEtE L.

BOIMIERLENY, BRI 4 SORZ— RSN, —D B, B e —2 B DDHIFE
FTAHNRE—TC (K1), BRI CHT AT 7 LDIFEAENZUCYTUTE-T-. —2HIL, SSCEB L
O FLL fEDSE S 9 — ORI IDMELES D /32— T (X 1b), HFEFEICHSS 29 7 D—E T
bz, =oHIE, SSCH, FLL fEiAd L HITHEY NS WNLUA—2TFET S/ % —> (X 1c) T, &M
HkT D0 TN O—ETh LI, &Y, BIRILAGAELvwZ—2 (% 1d) T, 2656 baFsil
(ZHT D TN DO TR LI %@M@Ti RPRDSHET Iy, (1) K la D3FZ—r0abIX 1b
DIRZ— AT D86, (2) Kla D\FZ—r B 1c D2 — AR 6T 555, 3) X la D/ ¥ —
VB I DR — AT DI A DA LI, WTHOBAE Y, BEEEEICFE L7 — b 1 OFFEREE
? SSCAE L FLLEAD & HIZHXHEN TR LTz, (1) O%EIDE, HREEN TS — b 2 IS0 D475
MHIEMEIN L QB OND. ZONRE =13, BFKBREMED - 725Ul D TR LN,
BRI OABEREL &, Tt T LD BEhEA R S 7.

UEDE T v—tA b A—F—% B EMETEE ORI LV, 2 OBEFRIZIR - 7oAl EEHE
OB ERZ D Z ENTE T, BeEHE TR SV MIEREEES, 5 IV, HDWIEIREMEL
TWe b HEERSNLD. — 5T, WA ClIBanE & DRI B 70 D IR MR DN L, Z AU D
BB 5.2 TOD RTREMED RIE STz, A 1R1IE&Y 2 7LV CRDIVTZHIBEREED X 0 BEZ2 504 &,
AEEREE OVER & B OBIHRZ I BN T 2 MER D 5.

B 1 70—4A b A—F—THELN-HEREOREM/Z— . HEEAMEIEREL (SSC0),

ftEaAREHS FL1) £X%L, 70y FELOBEERIEN-ROEEERT F~EKIHLT
&=<%4%). 7ay b EIZFEZO0BHELRILAA LN, ThENE 75— 1] (/i) BEU TS
— 2] (FR) EMHLARIT S, (@) FSIEBHEEY > TIL, (1), (©), ) FAERRS > T
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BIRT—~ : KEEEMRREORE - EREEORSE

A B REBUKRRU—F—EBRInJSLH#HEE B
K 5: BR R
HFEWIRE : | == - X ERF (REERENRE2—) FE 3 - 5 BF ENRBEEX
HEUE) - K BE -l F2T-AR E5FE @RREMEHTIZRR - T4 XE-8e 3
(BRAXFXARRANER) - FE BA (EaRlrRamidztr5—)

1. FRBERCEEZ ALV LAMP EICX SR Pythium BEDOEEEDRFR

IR, LRTEE LTRSS OBLEN D THRIEEE] 2NER 2 SIVTW D, K BRI E 7 Sl
ARECH V. BARKER EORBEIA SN, FHEAEFEDR AT T K, BELDLIRA A—Y
IZEY, —REVRRADY L > Tnd, LinL, BIRHEEOREINIF R, milii Pythium JBEEIZ X 29WE S
BN C&E 7z, Pythium JBEITEE AR L, KE U CRllBI RS 2720, PABRORTRIETE
BRGNS CIIRRCHEE DR Z N,

AJFFEDOFEZ S T O TI TG SRR E 2 FFHIAE 2N L 5 BB A 1ED 2 &0, FREDORAY]
ML R A 6 Z 72\ YRR AR SV AT DB R GERARIREE) DLTFICMA 5 Z LA Th b,
WREOE=X U T HATH ZENEETH D,

UTHEBRA%E S 1172 LAMP (Loop-mediated isothermal amplification)iZ:1 X PCR 74 & Lt~ Cfi 5172 DNA O T
HWSFRETH D, £, B rTRE/ R EhE S 2 (Genie® 11 ; OptiGene )Tk S TR Y, Zo%EE %
FHZ LAMP £ TERDNATRE & 724U, JEEAPEBS CEE ATV VR T 2 U2 it As rlie & 72 0 |
NRAIRIRERRI D723 %,

ABFSE CIIEHRIEIEEE S 2 V- LAMP YA COE B A BFE L, Pythium B2 K D ARIEIHE ORIFEED
o L FEANO ~~ MivbEEEHEHS TOVSZ 0r v 7 O — VR OHER & T DRI Z DD T,

LAMP 7' J A =—TL Z 3 FE TITHE Z TV 5 P. aphanidermatum & P. helicoides OFERFE LAMP ~7° A
~—&Z MW, THO LAMP 77 A = —(3ih 0 iR LT % r DNA-ITS Sl Cikat ST Y . WikD
ENHEERFN BRI 2R B D Z ERB 2 DT, ROSFRFHHOEFZEZ <=, P. aphanidermatum &
P. helicoides Z#1Z41 5 FHET DO AHIL DNA % 1 ng/u L IZFREE L, LAMP fUSEAT-72& 25, KRty
FICAEITIE S A ETELS, LAMP ORI ERREZE 3700 Ll T & 72,

GO0
29

0000 — *
/ 285

4 ) = ’
. A000( g ’s
£ 30000 gERn
§ 30000 2T .0 »
=] @ "By
5 = E‘
(] M = =

20000 = = N Py

E y =-0.0535x +2.9246 *
10000 1 63 R? = 0.99]%*
a 26 &
0 180 360 540 720 900 1080 1260 1440 1620 1800
- 10000 255
0 2 4 i3 &

Amplification time (EY) 2
DNAREE (Logi0(fg/pL))

1 Pythium aphanidermatum i Hh#RFS L O DNA JREE & iR OBfR
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1ng~1fg (10 7RSI OFEAfE DNA 2 W CRUGZF T ) DNA SR LR oBIRE fi- & =
%, P aphanidermatum, P. helicoides #:1Z, DNA JREE & R ORI FERIFREL 0.97 LL ED@EV FEREA A &
AL, ERERR AR R S U CRIFT 5 2 L RECTh -7 (K1, M 2),

70000 285
G000
28 .
50000 g .
= 275 .,
. 40000 R .
8 23 97 ]
D £¥
E BT 265
= 20000 < y=-0.0481x +2.8354 "\
26 RI=(0.0884%* *
10000 “
255 -~

0

0 1RO 360 540 T20 900 1080 1260 1440 1620 18500
=100
Amplification time (£¥%) 0 2 ; . 4 6 §
DNAEEE (Log10(fg/plL))

2 Pythium helicoides AR H7FS 1O DNA R & fHIRHE O BEER

P. aphanidermatum (215 b~ FOMIENAFA LTS, S RN Oy BEE A V- S~ hoFkEs
fitizx & . P. helicoides |2 X 2/ N FARIEHROFIFED B 5, FHARNO T > 7 07— AT D /T 8]0 TERMERR
DYERS 7 DEARRAE A T L 7 4 VA —TREEER L, 7 /L2 —)5 DNA ZHiH L7z,

FilHH L 72 DNA % IV CERRIESOEERE 2R L2 LAMP 35 L 0ERIETH D Y 7V 4 A L PCRIEE DRE
A L7- & 2 A, P aphanidermatum, P. helicoides & 12 LAMP JEIC KA EEfEE U 7 /L4 A A PCR ik
(2 L DRl & OMICH BRSO (X3, X4),

PLEDZ &, SHEHEO SR (Genie®II ; Opti Gene #1) % V7= LAMP {412 X 5 iR Pythium
BEOEENRETH D Z ERH LN E ST,

4.0 4.5
y = 0.4728x + 1.2792 ¥ = 0.6182x + 1.0227
R=0.6652%* 4 R® = 0.7826** .
¢ 5
_]: 30 b 35 + % ‘
2 o 2 53 ° RO
S * t T ! o*
% * * #5 25 P28 4
=240 . B =
* H = *
* g\ 15 * T ee o
1.0 N 1
+ 05
0.0 0
0.0 1.0 2.0 3.0 4.0 -1 0 1 2 3 4 5
LAMPEE (25 8 il (Log10(fz/plL)) LAMPEEIZ LA E R (Logl0(fg/uL))
3 Pythium aphanidermatum \Z3\F % LAMP 4  Pythium helicoides |\ 23317 % LAMP 15 & U 7
L VT NE A L PCRIETOEREDORR VB A 2 PCRIETOREREDRHR
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(2) BADHRER - HEFE

K& : XE #2
FIIMX
1. Ohtsuka T, Shizu Y, Hirota M, Yashiro Y, Jia S, limura Y, Koizumi H (2014) Role of coarse woody

debris in the carbon cycle of Takayama forest, central Japan. Ecological Research 29; 91-101

Nagai S, Inoue T, Ohtsuka T, Kobayashi H, Kurumado K, Muraoka H, Nasahara K.N. (2014)
Relationship between spatio-temporal characteristics of leaf-fall phenology and seasonal variations in
near surface- and satellite-observed vegetation indices in a cool-temperate deciduous broad-leaved
forest in Japan. International Journal of Remote Sensing 35; 3520-3536

Suchewaboripont V, limura Y, Yoshitake S, Kato S, Komiyama A, Ohtsuka T (2015) Change in
biomass of an old-growth beech-oak forest on the eastern slope of Mt. Hakusan over a 17 —year period.
Japanese Journal of Forest Environment 57

Sakurai G, Yonemura S, Kishimoto AW, Murayama S, Ohtsuka T, Yokozawa M (2015) Inversely
estimating the vertical profile of the soil CO2 production rate in a deciduous broadleaf forest using a
particle filtering method. PLOS ONE DOI: 10.1371/ journal.pone. 0119001

FRER

1.

KRGz, 2RI R b EF7=—, SRR, HEFE 2014 TAlLED 7 I EA
MIZIS T D HEEFFR ORI - 22 E) ] A AMERRERIES R (M) 4H28H
EEY, EMEA, SRR, KEMBZ (2014) 1M T 2 B> I IR AR 22 L 3E R AR I
B2 HHEMUEMRIEOZER ] AARERSRER FES RS (M) 47281

IEEE R, WHER, RE#RZ, LB, BFEA, SRHEET (2014) THERPER SRR
K% RN T A TR S R BERI AR B 1 © T B IR RS FHRE DR ) H A ERR R B 2 &
K& (M) 5H1H

KE®B, KEWAL. SRR, BREGS, &3Ffnf2, V. Suchewaboripont (2015) [f7iH
B A DO~ > 7 v — 7RO L fi—kAPE] Fe2lml i ALY RE (BIRE) 3
H21H

EME, HEVEA, SRS, KIEM#EZ (2015) TR A HE IR SERIARIC 3017 5 28 58 MR Lot
BEDWFZEMIZRE) ) 62l B AR A RS (BRE) 3A21H

I THIRC « HTEF - RE#RZ (2016) TARAEIEILIERARIC IS N T Y Z —SRIEDNES
TOV =0k EBAEMREIC RAF TR 62l A AL R RS (BBIRE) 3H19A
Suchewaboripont V., Yoshitake S., limura Y., Ohtsuka T. (2015) “Scaling-up estimation of soil
respiration using an automatic open-close chamber system in an old-growth beech-oak forest, central
Japan” HEE2EAAXREREFRAR (BERSB) 3821H

ROEA, KRz, $REY, BEEMEZ, BfiE, S7Er NNRIE(2015) A~
v a =TT DRI EEN A D IR OBIRE ) 62l B AR AR (IR 3
H21H
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Suchewaboripont V, Yoshitake S, limura Y, Ohtsuka T. (2015) Scaling-up estimation of soil respiration
using an automatic open-close chamber system in an old-growth beech-oak forest, central Japan. 562
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FCEH - R - $aRREY- - BEFRMZ - FnlE - S8 - /N iE (2015) AV~
Y7 a =TI DN EENA L O TR OBRE. FEe2ln] A AL RS (BIRE)
BEENE - HREK - $REH 1 - EEF - /R (2015) it A EIFIC T S ilbE
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