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10 I 58, 20 3 /K AR BEBC e (29 5% ) |, ik f ot
ARAGPF )RS R, 205 PR 2 I T Sk, ik W
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1.1 BEHFERRF

L1.1 5 #35RKE(PDA) 5 200g; i %5 b
20g;B5iflE 15g; 2 i 85 %= 100mg; 7% 1# 7K 1L;pH =
6.0,

1.1.2 %X xiih(ZR) RN 3 B E —
PR 1o RBREE 0. 5g; L4 0. Sg; BREAR 4K 0. Ol g;
JEHE 30g; Bl 20g; 2518 /K 1000mL,

1.1.3 FEIGXAE  Qiagen 69504 ; PCR &7 : PCR

Amplification Reagents,

1.1.4 BEH  BUYRHNRIEZIEH BRE , =11k
B (i) A RRA R A=,
1.2 &%

BEHIAHE TAE S YI - 1300A ¥ fb354% 100 24 ;
MR FE 4 LRH - 250A (15 ~40) + 1. 0°C 5 ABI
3730XL M P4
1.3 R
L3.1 ARM#hmER AL RT3
Ab 43519 ML -1 M1 -2 M2 -1 M2 -2 M3 M4,

PEE TN THEZR(1975—) , 15,2003 AEARLEEY T Je e a2 e el 2 Lall 4 5%, 5205 1) SCAR 387 7, E - mail : 2681000782@

qq. com



100 SR S % R
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3) DNA -ITS JF85 41

WCHR TR AR, DTS A BE i Qiagen 69504
A &3 DNA, 54 ITS1 . TCCGTAGGTGAACCT-
GCGG ITS4: TCCTCCGCTTATTGATATGC, PCR J
IR R UL 1, PCR SO A6 LR 2

&1 PCR KR

Table 1 PCR reaction system (L)
2R T
DNA it 1.0
PCR "3 14511 12.5
5191 F(10uM) 0.5
314 R(10pM) 0.5
TREEEK 10.5
SRR 25.0
%2 PCR &M
Table 2 PCR reaction conditions
R E/C st ] TEHEL
95 HiAS P 2min
95 ARk 20s
55 I 4k 20s 30 AMGER
72 FEAif 30s
72 Ak FEAH 10min

i OITS 519 KR A 55°C, V4 KGR KR EE Ry 51°C

Kotk PCR W8 887 W) 5 T #k i H 5 i
W23 /Y, ARA 04 TTS J 31 EALZEATI , B A
25 B7E NCBI( http . //www. ncbi. nlm. nih. gov/) [ 1}
AT o AR FUEL, A BB SRR R
RIATIMTE
1.4.3 IPBC # &K% Bl AR A LT, 48
PR B AL 107 e B A9 A0 7B TPV, B 1L B B
% 9em HARMREFEML A, ] A 25 15mL B K 3#H 1) 5
Frbk, SRS, TR . SRS R T 20l
) 5% IPBC fY, BL4% 8mm 438 4% H U5 T 45 B B IR
SRR IE Hr o 27°C i E R 8 R AR P R R 14d,
bR R RO 40 T Bl A o g oy e K ) Al 3 4>
AT

2 AR5

2.1 B EEER

2007 ZA-sthk AR 1 — ELff ] IPBC By 25
L0l A ZAER AL, ARAG P R 22 0 Tt 245 M T
[ sf Bt 2 AA 18053 (8 A2 A, ARG 1 R R AR 235
Pt 25 B AR RS O Rl B 3 A= 10 6 0 T AN TR 1Y
BARINIT) o ARUAKE PERE b 73 B 31 8 2K %
W o FIRCE T % E T Y76 04T 1 b Y %
SE A3 1) BB T R 52 S8 ((Pezizaceae un-
classified) ;2) & KB ( Mucor Mucedo) ;3) L0 AR
2 ( Trichoderma viride ) 4) g% J] % ( Fusarium kerato-
plasticum) 5 ) ¥ 15 #1 5 ( Monacrosporium sp. ) ;6) 3%
K& OB 1A ( Fonsecaea pedrosoi) ;7) ¥ 4% %% ( Peni-
cillium citreo —virde) ;8 ) TEAF I Ef (Aspergillus niger) .
2.2 BEMAMGEERERBAEERPHISE

AN[EEROL B AR A A4 B BT B R R A —FE Y,
XF 13 ASFE B — HEAT I R TR Y 0 A o3 B 4G R UL
%3,
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Table 3  Different molds in different wooden samples in distribution

BEFHE MI-1 MI-2 M2-1 M2-2 M3 M4 M5 M6 M7 M8 MO MIO Mi1
oA v v v - v v v v v - v - -
S N A VA VA _
R - . - - v v - Vv - - - Vv Vv
K To A - - - - - - - VvV - VvV - - -
BT - 2 Y - - - - Vv - - - - -
Y.
W - - - vV - - - - - - - vV -
EiliE - - vV - - - - - - - - - -
M3 AIE e O RETE 13 DA B9 st hk S BRAd H TPBC ¥ B2 X ast ik AHE {4 i v
W R ) — MW, HYORRERR S 22000 8 R TN, 25 R Wk 4,
J1%5 5% TPBC e B2 X 5t ik AR PFRE b 23 311 8 26
2.3 IPBC 3t 36 B & AN Hl4E A B T A T R R I A 41 P R LR 1
F 4 IPBC X562 i py il /5 A
Table 4 Inhibitory effects of IPBC on the molds (mm)
5% 2707 Y i e 1A
L 7d 14d
LREART 4.1 3.8
)75 1.7 1.1
EAL T 5.2 4.8
G alEiUE 2.3 1.6
O 3.4 2.7
SRt 2.4 1.5
WOE R 3.5 3.4

AR LIk A Bk E ap RN )

HWPE HAHH v ) e FRBE

1 5%y IPBC XF 8 #RIKEG R AR 14d A0 iR
Fig.1 [Inhibition zone of 5% IPBC on 8 test molds on the 14th day



102 SRS B R

%30 &

5% 1) IPBC ¥ F& XoF 43 25 3 1) A #8125 T 4 £
RE FEERA R ) B R TS 3 G (B R
FRER ESTE & TR, 25
7R IPBC X SRt ARR | 25 A B BAT L B A9 i 5 1 4100 il
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FHE 22 R % gk ) A A 45559 o

33’

TR RN BHEN A T IR

B, B 128, BT BRI 1 Bl EE TARBIMERE o
1Btk T 2007 4 2012 4ER%S IPBC Ab BR i J& AR BERE
AT B RIS BIAE S AR ANER 50 R EE 2.1 (945
SRR ABEAS Y73 2 2 2 MR IR R 73 B E
1 R TR 2R Y A I3 A ) B SR A R A B T
AR —RR B X 8T B LR 5 R T Y
SR OAREE, ELUS A 4ER MR 5 4. HARFE R
(A A RE DL, B B 2 I PR
FRORGEATR o i o e S 2 (AR B A B B R S A0 AT o

&S5 IPBC ALBERTIE ABERER G E YRR Al

Table 5 The changes of species of erosion microbes in pre —and post — IPBC wooden material

A TLES 2007 4 2012 4F
T3 {055 Cephalosporium acremonium JBTFEF Penicillium patulun
o WAL Verticillium [RI9KF BF Penicillium cyclopium

EBRUEFOE (LR T ) Fusarium flocciferum -

Y T8 R E) Penicillium notatum Westling —

IPBC 2105 14 B 71, o A O, AR IR hl
FIB %R o I IPBC 3 70 B 21 ) B A7 B0 T 410
G A B, OGS 2R (B AR ML TR DT R , {H X
PIA B R AR BRI A TR o S X AR4S
SRR I PR AE P AN [ BB 8 7K 75 2R B 25 W 2, 24
BAREARr o 4% o R, 2590 AO0 I 2% 1k it P
I AR S SR AT TR 7 18]

4 4 %

AR TAERREA T 3 hE ARE b 52 F i i 8
RRNZE 3 Ry A7 B X 1 O 1 B 8 7] B A e i ki
FHIIRRZEE T R AW B e ail . H A, IR 40
BIEIX 8 FPEE B A 18 4R 7 B, A8 X e O e
AR A A 5 B TR 19 B B AR, R ) A1 i £ R
T, 45X IPBC (9 B, B 3825 % 18 By
Bl IPBC LLTE 3%, SR ROR BT 0, Fe A PE S
25, SEHIRIGIE AR HEAT A OG0 4 SR Bt
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Reinvestigation of fungal species and reevaluation of the antifungal effect
of the fungicide used for the Zhidanyuan Sluice Site of the Yuan Dynasty

DING Jia —rong' , ZHANG Lan', GUO Hong - ying”, ZHANG Xia — yun’, CHEN Chen’
(1. Shanghai History Museum, Shanghai 200003, China;
2. Microbiology Institute, Zhejiang Province, Hangzhou 310012, China)

Abstract: At the Zhidanyuan Sluice Site of the Yuan Dynasty, the wooden components in the humid environment
have been treated with 3 —iodo —2 — propynyl — butyl — carbamate (IPBC) , a fungicide, for eight years. According
to a survey in 2012, the total amount of bacteria and fungi were reduced by 89% and 56% in comparison with
those recorded in 2007. However, the efficacy period of IPBC has been found to be shortened in recent years.
Therefore, we reinvestigated fungal species on the wooden components and reevaluated antifungal effects of IPBC,
in order to effectively arrest fungal growth on the water — saturated wooden components of the sluice site. In this
study, eight high — abundance molds were isolated from the wooden components. The identification of the strains by
morphological characteristics, culture characteristics and DNA — ITS sequence analysis shows that the species are
significantly different from the previous ones. Widely distributed are an unclassified fungus and Trichoderma viride
which have not been found at the site previously. The antifungal effects of IPBC on these fungi were tested using the
method of filter paper fungistasis; the results show that the antifungal agents for wooden relics at the sluice site need
to be updated.

Key words: Site; Wooden relics; Fungi; Identification; Fungicide
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