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Application and prospect of pheromones in pest control of cultural relics
ZHANG Guo-Qing ( The Palace Museum Beijing 100009 China)

Abstract: Pest control of cultural relics has always been an essential work for cultural relics protection

which can cause irreversible damage to ancient buildings. With the introduction of Integrated Pest
Management (IPM ) in the museum the concept of “prevention first prevention combined with
control” has gained more attention. The discovery of pheromones provided a new method for pest
control. Pheromones could monitor and trap pests master the occurrence regularity of pests and control
the number of pests and had the advantages of less consumption no contact with cultural relics. This
paper summarized the development types and functions of pheromones summarized the problems and
solutions in the application of pheromones and looked forward to the future application.
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0 1980s
( Story 1985; Linnie 1987)
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N IPM

( Pinniger 2010; Brimblecombe

et al.  2013; Gilberg and Roach 2013; Pinniger
et al. 2014) .

1.1
1932 Lymantria dispar Linnaeus
“Vernachlssigte

Hormone ” ( Bethe 1932) , 1959

Butenandt

( Butenandt et al. 1959) .

Karlson  Luscher Nature
“Pheromone ” ( Karlson and Luscher
1959) . S .

1) ( sex pheromone)

2) ( aggregation pheromone)

2004; 2008) .
Rhynchophorus ferrugineus Olivier ( 2011)
Blattella germanica Linnaeus
( 2005)
3) ( alarm pheromone)

o

Apis cerana cerana Fabricius

( 2016)
( 2005) -
1.2
3 500
7 000 ( 2015) . N N .
o 1
o 1
( 2.
( Miller 2015;
Sciarretta and Calabrese 2019) 2¥,
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4 : 873

1
Fig. 1 Commercialize pheromones and lure core
DA ;B ;G + D ) +
, F + o Note: A Silica gel lure core; B Polyethylene tube lure core; C Particle +

polyethylene tube lure core; D Pheromone pasty; E  Pheromone pasty + polyethylene tube lure core; F Pheromone

pasty + silica gel stopper.

2
Fig. 2 Trap type
A ; B ; C v D E , F
o A.C D ; B E F Insects Limited o Note: A Triangle
trap; B Suspended trap; C Plastic bubble trap; D & E Trap suit of various pests; F Remote monitoring trap. A C

and D were taken in the laboratory. B E and F were from the official website of Insects Limited.

and Roach 2013) . Dermestes maculatus
2 ( AbdelKader and Barak 1979) . Anthrenus sarnicus
Mroczkowski ( Finnegan and Chambers 1993) |
2.1 A. punctatum ( White and Birch 1987) |
PM T.  bisselliella T. pellionella ( Brimblecombe
20 80 et al. 2013) o

o

L. serricorne ( Levinson and Buchelos 1988; Gilberg N o
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1 ) o
1997; Reddy and Guerrero 2001; 0
2004) .

( 1988) ( Brimblecombe et al. 2013)
( Brimblecombe and Brimblecombe 2.2.2

2015) .

2) °

1~2
6 ( Child and Pinniger 2013) .
1:1 ’
2006) .
3)
1960 Beroza ’
( Beroza 1960)
° 2.3
° 2.3.1
2.2 .
(
2018) .
o ~ ~ ~ (

2.2.1 1994) .

( Xu and Turlings 2018)

. 2018) .

( Gregg et al.



4 875
Cinnamomum o
longepaniculatum Ruta graveolens 1. 2.3.3
Togoderma
glabrum Herbst ( Nara et al. N N N 0
2002) . L. serricorne N N S
( Guarino et al. 2020) o
( Mahroof
and Phillips 2007) . ; N N
2.3.2 LED ; N
1879 Metchnikoff
Metarhizium anisopliae Sorokin o Takahisa UV-LED
( Zimmermann et al. 2010) . L. serricorne
( Takahisa et al. 2016) .
o Bacillus
thuringiensis - Beauveria  sp. - ( 2018) o NN
Metarhizium sp. o ( ) . ( ) 4
( 2018) .
° 1966 T. ( Cox and Pinniger 2007) ;
glabrum Burkholder L.
( Burkholder and Dicke 1966) serricorne S. paniceum
( Hironaka et al. 2017) .
Mattesia trogodrmae Canning o Trogoderma

Shapas
( Shapas et al.
1977); 4 6- - 3
Bacillus cereus Frankland et Frankland
L. serricorne ( 1997) ;
T. wvariabile
( 2006) .

90%
Oryzaephilus surinamensis Linnaeus

Beauveria bassiana ( Bals.) Vuill

( Searle and Doberski 1984) .

tarsale Mels. Anthrenus scrophularia

Linnaeus Attagenus plceus Olivier 3
( Wodsedalek
1913) .
2.3.4 “Push-Pull”
“Push-Pull ” “© o=
IPM o N
Push N
Pull
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Push : - N R
( 2015) . Pull
20 80 Pyke Dendroctonus ponderosae Hopkins
Helicoverpa armigera Hiibner ( Gillette et al. 2012) .
“Push-Pull”
“Push-Pull ” ( Pyke et al. N
1987) . 1990 Miller ~ Cowles “Push-Pull” ( 3-A) Push
— ( Stimulo-Deterrent Pull
Diversionary SDD) ( Miller and Cowles o
1990) . “Push-Pull” o Push
( Cook et al. 2007) . Pull
“Push-Pull ” “Push—-Pull” ( 3B)
o N Push o

Pull 0

3 “Push-Pull”
Fig.3  “Push-Pull” pest control model

A B o Note: A Basic model; B Control model of pests of culture relics.
3
Insects Limited Russell
IPM o
“ »
o N N ( 2001; 2018)
( 2018) .
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( 2015)

Insects

Limited

o “Push—
Pull”
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