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Contaminated fungi on botanical specimens by water hazard of flood
Nobuo HAMADA', Takashi BABA” and Daisuke SAKUMA'

Abstract: Water hazard occurred on many botanical specimens of Hitoyoshi Castle History Museum by flood
on Kuma River in Kumamoto Prefecture in July 2020. Characters of contaminated 14 predominant fungi were
examined on treatment for cleaning and drying damaged specimens. Most predominant fungi on specimens were
Trichoderma, following to Fusarium and Penicillium. All of those fungi are hydrophilic and found in soil with
poor nutrient commonly. Because xerophilic fungi were not detected, fungal contamination was thought to be
derived from flood water, and to have occurred as soon as flooding. Contaminated fungi were thought to disappear
within a few months by plenty of drying. Some of the first-aid procedures were proposed for water soaked
specimens.
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RIG YT A4 THBINT 52 L S VEEELLEIZ BT, WHIEED ¥ (Stachybotrys 72 &) D3EFHEIC
Rwzanzzsm26bdH 0 (KEE> BRI BT 2 AMENOBEWREDOTREMEDOH 2 7 E ORIk, B
X OV F B 12 BI 5 % {3 T https://www.tobunken.go.jp/japanese/rescue/201203 19.pdf 20204F 9 A 25 HAERD) , 1EEH
DLEEMRDOI=DIZHHEE 7 5.
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B TWL, B AE LT o & B, AR EHMR ETHE L 2 C oA E RIS 72912, 1,000
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Table 1. Identificatoin and growth of predominant fungi on plant specimens contaminated by flooded hazard.

F1. RRE TR LIEARICS AR L7270 E ORI & Rk

pigmenton  growth on fertility on

sample# origin soil date of collection species Identity
1/2PDA DG18 DG18
3383 Hitoyoshi much 20200721 Trichoderma asperellum 100% - + -
3874 Hitoyoshi much 20200721 Trichoderma atroviride 100% - + +
14237-1 Hitoyoshi much 20200723 Penicillium onobense 100% - + +
14237-2 Hitoyoshi much 20200723 Trichoderma asperellum 100% - + -
142330-1 Hitoyoshi few 20200815 Talaromyces veerkampii 100% wine red + +
142330-2 Hitoyoshi few 20200815 Trichoderma harzianum 100% yellow + -
9441-1 Hitoyoshi few 20200815 Mucor moelleri 100% - + -
9941-2  Hitoyoshi few 20200815 Westerdykella multispora 100% - + -
14239-1 Hitoyoshi few 20200815 Fusarium redolens 100% red + +
14239-2 Hitoyoshi few 20200815 Fusarium solani 99.6% yellow + +
25383-1 Hitoyoshi much 20201010 Trichoderma koningiopsis 100% - + -
25383-2 Hitoyoshi much 20201010 Trichoderma harzianum 99.8% yellow + +
25385  Hitoyoshi much 20201010 Trichoderma atroviride 100% - +
25386  Hitoyoshi much 20201010 Trichoderma atroviride 100% - + +

Sample# indicates the specimen number of botanical herbarium in Hitoyoshi Castle History Museum.
Soil indicates the quantity of soil attached on the specimens, including the mounting paper.

Pigment indicates color stained the medium; growth and fertility indicates detection of fungal hyphae, and of fungal spores
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BRgEMIIE, et BRI O 7)) &) © 2 18% N L 72 DGISKs b &, A% TRCIZR L 72t 7
CRH O 12PDA B & v 72 GIEHT - BTES, 2017). LAL, DGISESHICOZE I EDEFEN L L 20T
(Table 1 Z) , 7 EOWMERTHELRRDERIIE, KEL S v P LI, RS E 2B L3V 1/2PDA
R x Hv7z. BB, DGISK ML TIE, Trichoderma D& X H12, a0 =—(FTETY (growth:+), LT
AT AEE L Laws (fertility : +/-) BSRON720TH 5.

FRL72H > 7ViE, 707247 2 =3—)b (Sigma#) 50mg/L % /%N L 721/2PDA K5 Hi : Potato dextrose
agar (Difco#) 19.5¢/L; Bacto Agar (Difco) 7.5g/L ZRML 723 v — LICHAE L7z, 25CCT7 — 10H [
L7tk S$EL-au=—ofEz2{T- 7.

H OO FEEICEE L TIE, FIHEICL > TUBDOMEEL AT, EDF%, 1/2PDAFHAE #hT2:8 [ LA
HEERE L 7o, BT T 21T o 72, &) © DNeasy Blood & Tissue Kit (Qiagen) % Fj\>C DNA % i
L7z. ITS1 (5-TCC GTA GGT GAA CCT GCG G-3°) & ITS4 (5°-TCC TCC GCT TAT TGA TAT GC-3") &\
774~ —%MH\T (White etal,1990), PCRZ%EIZ L ) tDNADITS1, 5.8S, ITS2%H (#)550bp) % Mg L
7. PCRGMHZ, #&AI294C - 547, &KI294C - 30 £ 55T - 300 & 72C - 13 % 1A 7 vk L72R%E35Y
A7)V, wf%IZ72C - 795 L7z, %5172 PCREY % PCR Purification Kit (Qiagen) THE# L, ABI PRISM
3130 Genetic Analyzer (Applied Biosystems) % > CHiZEEE% % %€ L /2. National Center for Biotechnology
Information (NCBI) 7%5%&fit3" % BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi) % Fi\ > CHEILALH OAH [FE %
P72

FHERIZOWT, IS CHRS M COEBT R MRS 720, T % BT DGISK # | Z3HEfd L 7=
ZL T, 25CTHEL, 7-8HRORBMEDIEESLIF IR EBIE L, TOMFR%T Table 1 12RL72.

HBREEE
1) RESNEMEHEOHMEICOVT

BB ENT I CICOWTTEDRIEZIT) 72012, BRBBIEL L LI, BRI Z1To72 (Table 1). 144
RO BRI ARFMENL, F solani 72 & O 28k % B TW it 3 100% 72 - 72 BEEE A1 LIE LI Trichoderma
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Sh7: BEfmmELENLCan
Z—DEEREIRIC L 2 B F solani b8 Lz, T 72, Penicillium (74 71 YIE) DS Sz, 1fEIzEG
DILF % AE% P. onobensa T 1), b 9 1FHEHIL Penicillium & ITi% D Talaromyces veerkampii T, JE\IRE O
FrpW L7z, EOMIZ, Phoma (7 —~&) (BT x Fo 0 CiE, BEORT % 5O Westerdykella
multispora T& > 72. Mucor (7 h YIE) \ZEETHITICE Y, M meolleri & [F]5%E L 7-.

¥ 9, Trichoderma 7S REDRKIZIEKLZERTELZLLARONL0PHEZFI L. MBS hz4fED
Trichoderma D71 ElE, WEFN L BHREL TIBICROSNEZIAER) Y A ETHDL. T2, WHRIEFF
e EOGREDSE R ESW L, YA Y TR OB RERE TH 720, Bk E LY LR T
Ho7z I L. Fiz, Fusarium L FEFIZ, V0 — A5MENHLH & S HEER V. W22, ZREREE
WEFL, HERICHRLAMLTNLHED, HHKE EDITERIHE L TR L2 LEZTLIWES
.

—J7, INOOERIAE L EI, G X 285C, T20EMEZIR T, Trichoderma ® %1 ¥ ORIF11Z
IZI10DFEIRA THE XFR -7z, 7272, L VRISV E SO LM U, REA T TIE3 s HEET
T A (GEM, 2014). W22, 20 F FEIRECHRATIUL, 7 38 A DIWNIIERT 5 & Bbh
5.

Trichoderma (¥ U\E U IXTEE B OBEE W L, Fusarium \(IRERPBEBOBEEZ T L. Ky TLVOEE
b, BOEOBEIEROEGRKIZFED SNz ZOiHGS Cik, BiEROGROM L 1ZL VR D)3, F redolens
&k prElEbhb.
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MEEINAEE, Wiy BEPSDEESNAMEMEERE TH A, Fusarium = Penicillium D &FE1%, Al
ORGSR L MERO NS S 7SN TV D,

B, T asperellum X° T. atroviride 7% & O\ NOTED , IFHZME S CRIBREHCREDOIEFOREIES 2w
WRSFRD STz (Table 1), F 72, ¥F-ER2 BT % Wellderkelle \3W A DEF IV %, HTHdRONLR
o7z, —H, Penicillium = Fusarium I3V T H IR L7z, 7272, FAORERE L, 12PDAKMIZILL
TIHEITEP o7, BB ENT AL, ZLPHEEI ETERE T TOAEET 2R H L L vz L.
EHI, WITNOMBHNEELOFEEEN W LD, KEIZL > THNEENPORALIZIETH S
ElbNhD.
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BCTHEBEOHGT Ko7 (FAR, 2013). FEEOHFEIIRE (2012) bIEHFH L T2 5. Higashijima et
al. (2012) (ZFEBRMICHEAKIZ L 25 COIFIZHERL TV 5 . FEOEEYERTH oz (JCKH
32, 2015). F77, EIEBEEEA TSN TS % Penicillium 7385 b %70 - 72, Al RKDIEKIZ
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AT o 72, AKX BARKIE TR E L ) WIS EE R 2 EAVRIBENS.
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ST Y/ — VIEFE B T, 85T Ll DA L ) EIRTOX S Thise (FHIC L) 8%
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P2 LD IRHEE S & BE)R 7, oK 2R Rz ExbiEE LA S 0%, H AV IERP
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B2 b, RHEOBIUIIEHEDHEROMEN D - 72, G I ER R ACE R O — S 2 H W 7% T
BETHhY, HUHEOHETL —EWICIEDONE. 29 LERORE & @Y 2 sIc Ly, h eI R
INRIZEEDHENS.
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FICH ECDEBDH > TH, HFEAE, WRTHIEE2EETLLETLVWEAS).

DB XY KIBMWERO U S 72> T 1) R 74 Z250ENT F 7213 HEAOR % 2) ©HRICH -
TIEERE D b HER D RN O BAT L IR DM 2 BT 5 2 L 2IRE T 5.

A E
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T BERIERE KRBT RT VT4 TICLAEICNEEDO I TH L. SHROERFENEEIRTD
T—Y &RGHZ LR HNE L, EI/EEOGMICERIUI ZHIIn 7720w i 2 2 EOHREICH 72720
2T RCOFIEH L2, T2, —IRISPSEHIIE (JP19K21658) D% % TiThb i/,



34 HEHfER - W3 - EARIRH

51 A3k

FRIBIES 2012. ‘& TS WAL BT 2 U L A F 2 — OFIR & FRE—Regi s I b g w2 s 4
KO IZH < WAARKEK LS - SObER (ERLEE L RIS AR 5154 3C8H) © 10-
59.

HA 12013, WHAREIICBIT 205 CEORKY) - FINGE) (R4 KEL T - A 7 X) ESCFEE
BHEREE 7 — 1 A 7 XW9ER 9:3-42.

UEHITE R 2014. SO S & 7 & BREE FE 32: 27-36.

PEHE IS - B —HE 2017, B 2RI2 BT 5 4 EiHL0BUIR. H AR P #es 4k 45:345-351.

HEHE TR - FEARIKER 2018, H AR LA O WUE & R \2 BT 2% T . KBz B RS i
WFzes 72:161-166.

EHER - ILIF—322009. AKOHRERDS Y. EHEA 53:57-63.

Kubicek, C. P. and Harman, G. E. (eds.) 1998. Trichoderma and Gliocladium vol.1. Taylor and Francis Ltd. London.

FMGER - AT - I RER T - TLETHE - S IE - B E W] 2012, A AKRFERIZ X 2 EEPw SO
HISHAES 2 AIRE O E . M SHFEE 66: 999-1007.

Higashijima, K., Hori, B., Igarashi, K., Enomae, T. and Isogai, A. 2012. First aid for flood-damaged paper using
saltwater: The inhibiting effect of saltwater on mold growth. Studies in Conservation 57:164-171.

RER B - e WS T - LR ER - B RN 2013, BERT S T ZE AR IC BT 2 REE - B s AR OR -
ZEALVESE & AR . I 1:91-101.

AKHET - JWHET - @RS - R0 A - FEEsER] - EARIRE 2015, EEWI & 2 WS IREA O ©
Wt AL PRAFRLE 54:75-82.

I B JENIE - HAPEER - PR - BEIBIET - AR - AR T - SR 2012, 5 RSB
WHFEATIc B 5 UL L A 2 — 3] 1CBE§ 2 Risk. B )7 AP i 52 1k S AL it 5 iz
ZER AT s & CRALH 7 R = SO LI SR R 2 B 2 F R BOZ T Bk A
Bl 37 S B AR ) . 96-106.

Nishida, H., Yokoyama, J., Wagstaft, J. S. and Callomon, P. (eds.) 2017. Disaster and Biodiversity. Biology International
Special Issue 36. [UBS.

Spande, H. 2009. Conservation Legacies of the Florence Flood of 1966: Proceedings of the Symposium Commemorating
the 40th Anniversary. Archetype, 184pp.

WHBEAE - AEFF T4 - JREIED 2017, B SAVE RN BT 2 ATP + AMP R & L) BTG . R
56:113-130.

RS &0 UL 7S ALl o RATBAE HA O RS & BPTHEBI ORI T 5 70 Y = 7 P ETRES 2014
LRACILER © JOEBAE S S L RAFIB IR 3% 70 o = & b

White, T. J., Bruns, T., Lee, S. and Taylor, J. W. 1990. Amplification and direct sequencing of fungal ribosomal RNA
genes for phylogenetics. In: PCR protocols: A guide to methods and applications (Innis, M. A., Gelfand, D. H.,
Sninsky, J. I., White, T. J., eds), pp.315-322, Academic Press, California.



