Journal of Conservation Science

Jcs

=L A4

Research Article

EHol2] JHA| H =X AlES /8t Nile Blue A SAH H2H Tot

Applicability Evaluation of Nile Blue A Dye to Korean Termite
(Reticulitermes speratus kyushuensis)

LA, ol M
FPRAAATL FARAATY, B R A ot BT EIHY, "R SL B RES A QAE,
"dRAE Ry Bl A B Y Base )t

Si Hyun Kim', Ik Gyun Im*®, Yong Jae Chung*
ISafetfy and Disaster Prevention Division, National Research Institute of Cultural Heritage, Daejeon 34122, Korea

2Depam‘mem of Cultural Heritage Science, Chungbuk National University, Cheongju 28644, Korea

3Heritage Science Center, Chungbuk National University, Cheongju 28644, Korea

4Department of Heritage Conservation and Restoration, Graduate School of Cultural Heritage, Korea National University of
Cultural Heritage, Buyeo 33115, Korea

Received August 18, 2020
Revised September 21, 2020
Accepted September 24, 2020

*Corresponding author
E-mail: iamchung@nuch.ac kr
Phone: +82-41-830-7365

Journal of Conservation Science
2020;36(5):333-338

https://doi.org/10.12654/JCS.2020.
36.5.04

PISSN: 1225-5459, eISSN: 2287-9781

(© The Korean Society of
Conservation Science for Cultural
Heritage

This is an Open-Access article distributed
under the terms of the Creative
Commons Attribution Non-Commercial
License (http://creativecommons.org/
licenses/by-nc/3.0)  which  permits
unrestricted  non-commercial  use,
distribution, and reproduction in any
medium, provided the original work is
properly cited.

ZE o] dte AYolA NS Y Aeiet A A+E 93 AHE-Sh= Nile Blue A A <ko]
=W Aol MAS= R s bushuensisol] gt A AR D A 270& B Y8 =
0.05%, 0.10%, 0.25%(w/w) =2 XS A3 H 1, 3, 747t no-choice feeding testZ FAY
AR E A HANA FAZE GAAT F 45 B AEE, dNE 949 /A of 5 o
sttt 1 23t FASY HEES FAY 527t F25E, FAY A7) BerE =2 BF
< Bgon viE QNE 9 AYEs dAY Frvt il A9 AA7|Tte] A4E EA Yt
v ste FE B OFS w2 A47ITE 24 F 0.05%0A4] 39, 0.10% FEZollA 397t
FAEEE o w2 AEES GAE, AN FA7IZEE FAlOl TEAA At 2702 FRIE

o 2 A Z2de 35 Ay AF dA Y don] B ol AA A4 o F 2 ol 28

&g oz Aggn.
Ao 3l7fu], G, Nile Blue A, Reticulitermes speratus kyushuensis

ABSTRACT Dye markers are used in the study of subterranean termites to determine colony territories
and population sizes. Dyes not only allow the study of termite biology, but can also be used for control
purposes. Although Reticulitermes speratus kyushuensis causes damage to wooden historical properties
in Korea, the dye markers have not been applied. Therefore, we evaluated the applicability of Nile
Blue A dye for R. s. kyushuensis. Filter papers dyed with concentrations of 0.05%, 0.10%, and 0.25%
(w/w) were each fed to termite populations through a no-choice feeding test for 1, 3, or 7 days. After
4 weeks, the survival rate, dyeing rate, and maintenance of dyeing were recorded. The results showed
high survival rates with lower dye concentrations and shorter feeding periods. Among the combinations
of concentrations and days, high survival rates, dyeing rates, and dyeing maintenance periods were found
at concentrations of 0.05% and 0.10% for 3 days of feeding. These maximized the survivorship and
visibility. The results from the current study can be applied to investigate the ecology and control of
R. s. kyushuensis in both the laboratory and field.
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(Atkinson, 2000; Atkinson et al., 2004; Evans, 1997; Evans,
2000; Guilhermes et al., 2005; Loreto et al., 2009; Oi and
Su, 1994; Su et al., 1983a; Su et al., 1983b; Su et al., 1988;
Su et al., 1991). o|¥l Aol A= AT A & oY
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Table 1. Test conditions of termite dye experiment

Dye concentration Feeding period Numbers of test

(W/w) (day) insect
worker 100
0.05, 0.10, 0.25 1, 3,7 + soilder 2

Table 2. Survival rate of test insects
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Feeding Concent- Survival rate over time(%)

period ration (W/W)  after feeding 1 week later 2 weeks later 3 weeks later  4weeks later
0.05% 98.8 £ 1.2 93.0 £ 3.4 884 + 4.5 78.6 + 44 71.6 £ 4.5

I day 0.10% 972 £ 33 914 £ 29 85.8 + 54 79.8 £ 7.5 71.6 £ 8.5
0.25% 97.0 = 3.0 91.8 + 4.8 87.4 £ 3.0 80.8 + 4.4 722 + 3.9
control 99.7 £ 0.5 93.0 = 14 86.7 + 34 80.0 + 2.4 747 £ 2.1
0.05% 942 + 2.0 86.0 = 2.8 762 + 3.1 67.8 £ 2.0 61.6 = 1.9
0.10% 94.6 = 1.0 87.6 £ 3.0 814 + 3.1 69.8+2.4 634 + 2.7

3 days 0.25% 97.0 = 0.6 90.6 = 2.4 82.8 =43 61.8 = 4.2 532 £ 53
control 99.3 £ 0.5 97.7 £ 0.9 86.0 = 0.8 79.3 £ 2.6 72.0 £ 3.7
0.05% 64.8 = 0.0 46.2 + 0.1 0 0 0
0.10% 592 £ 0.1 424 + 0.1 0 0 0

7 days
0.25% 63.6 = 0.1 332 £ 0.1 0 0 0
control 99.0 + 0.8 91.0 = 24 82.7 £ 4.0 747 £ 4.1 68.0 = 24
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Table 3. Dyeing rate of test insects
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whvlo] 391 44 AlBe obA] 414 A5 AaE A
7k 90% ol 0. A9 thie] FAlFo] AaEglo
w, o) Alzto] Austol® QAT A7 T 4159
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A sk B3ok 7k Bk Seliglon GuErt
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Feeding Concent- Dyeing rate over time(%)

period ration (W/'W)  after feeding 1 week later 2 weeks later 3 weeks later  4weeks later
0.05% 514 + 12.7 38.6 £ 7.0 324 £ 89 21.3 £ 6.0 19.6 £ 6.6

1 day 0.10% 47. 9 £8.9 37.1 £ 6.3 33.8 £52 32.8 + 8.1 334 +£ 9.5
0.25% 47.1 £ 45 38.0 £ 6.3 33.8 £ 82 312 + 6.9 272 £ 45
0.05% 90.9 £ 5.2 924 £ 49 9.1 £ 2.7 914 + 34 93.8 + 2.1

3 days 0.10% 93.7 £33 958 £ 1.3 953 £ 1.1 96.8 + 1.0 933 £ 63
0.25% 957 £ 14 96.0 £ 1.2 97.1 £ 1.0 98.0 £ 0.8 94.7 + 1.1
0.05% 982 + 1.1 974 + 0.6 - - -

7 days 0.10% 953 + 2.1 96.7 £ 1.1 - - -
0.25% 96.1 £ 2.8 949 + 1.8 - - -

Figure 2. Termites workers after 1 day dyeing in 0.10% concentration (left), 3 days dyeing in 0.10% concentration (right).



Figure 3. Whole body of termite workers dyed at 0.25%
concentration after 7 days dyeing.
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Figure 4. Dyed termite soilder at 0.10% concentration
after 7 days dyeing.
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