#4258 Journal of Japan Society on Water Environment Vol.26, No.4, pp.223-229 (2003)
¥ —Original Paper>

RAPD ;%(2 &% Hydropsyche orientalis
(Hydropsychidae: Trichoptera) M iE{EHIZ 414 1C
B < A BRI F T
-BIRERE)IkREGELT-

*

MR = F i
5 & F ¥ A &

K

E=
i

%ﬂn

Evaluation of River Environment Based on the Genetic Diversity of
Hydropsyche orientalis (Hydropsychidae: Trichoptera) Using RAPD Analysis
-A Case Study of the Natori River in Miyagi Prefecture-

Takashi OGAWARA*, Kozo WATANABE®
Chihiro YOSHIMURA* and Tatsuo OMURA*

* Department of Civil Engineering, Graduate School of Engineering, Tohoku University, Aoba 06, Aoba-ku, Sendai 980-8579, Japan

Abstract

It has been reported that several floras and faunas in rivers are genetically impaired by artificial structures
such as dams and cities because of the fragmentation and the reduced heterogeneity of their habitats. How-
ever, the investigations on genetic diversities of Trichoptera in rivers have been few to date. In this study,
therefore, the genetic investigation of Hydropsyche orientalis was conducted at 13 stations in the Natori River
System in Miyagi Prefecture, Japan from Dec. 2000 to May 2001. The Okura and Kamafusa dams, and the
Sendai urban area are located upstream and downstream of the rivers. The DNA polymorphisms of Hydropsyche
orientalis collected at the 13 stations were analyzed with the appropriate primer, OPA-11, for calculating the
genetic diversity index. The result of statistical analysis of the index showed a significantly higher level of
genetic diversity of Hydropsyche orientalis in the natural area than in the areas around the dams. Moreover, the
effect of urbanization on its genetic diversity was indicated based on the estimation of its migration from the
results of the cluster analysis of the DNA polymorphisms.

Key words : genetic diversity, DNA polymorphism, Hydropsyche orientalis, cluster analysis, river environ-
ment
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Fig.1 The Natori River System and the sampling stations.
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Fig.2 DNA amplification fragment of Hydropsyche orientalis by 7
types of primers. The lane (A) shows molecular marker and
the lanes (B)-(H) show different distributions of DNA am-
plification fragments in the case that one individual is em-
ployed.
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Fig.4 Genetic diversiy index at all stations. Error bars indicate stan- BRI EEEATWD I EBDM 0T,
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Table 1 Physical and chemical characteristics of each sampling station. All values in this table are the means of monthly data
from April 1998 to March 1999.

Station 1 {2 | 3 4 5 1 6 7 | 8 1 9 Ji10] 11 12 | 13
Land use forest farmland] building land farmland forest | building land
%E?tt;aar?ll: gil\ffel vegetation | gravel |artificial bank] gravel vegetation gravel |artificial bank
DO (mg/1) 11.0 | 11.4 11.1 115 | 11.7 | 12.2 1 11.0 [11.0[11.0]10.9] 10.6 | 11.1 | 11.4
T-N' Y mg/) 0.35 | 0.20 0.24 0.40 | 043 | 049 | 053 [0.30}0.76 ] 0.56| 0.66 | 0.61 | 0.72
T-P' " "(meg/) ]0.023]0.016 0.015 0.037 10.021]0.024 | 0.019 ]0.011]0.022{0.019] 0.160 j 0.020 | 0.020
Discharge(m?/s) | 0.95 | 3.34 1.37 5.03 | 8.21 113.28| 2.26 N.M.* 22.83117.09

' : Dissolved Oxygen, ' ' : Total Nitrogen, ' ' ' : Total Phosphorus
*: Not Measured

Table 2 The numbers of Hydropsyche orientalis sampled for DNA polymorphism analysis at all stations.
Station 1 2 3 4 5 6 7 8 9 10 11 12 13
Number of samples 11 10 14 10 8 7 12 9 14 15 15 15 13
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Table 3 Correlation coefficients and t-test with Welch'’s correction
on genetic diversity difference.

5t.1 St.4 St.5 St.6
St.1 - n.s. ** **
St.4 0.02 - * ¥
St.5 0.17 0.35 - n.s.
5t.6 -0.21 -0.21 -0.21

**: significant difference at 1% level
* : significant difference at 5% level
n. s. : not significance

Vol.26 No.4(2003)

RENTNBD, AHosBIEL TWS EEZ 5N
2, AVN—T7R Y LOEEICEDC I —TFEEL
FERBBIC /> TWAnI SRS N5,

(70, BUN—TFECITN—TOENS, N %
7o & o I A TSHERR & Nz Hydropsyche orientalis?d &
9 % Hydropsychoidea (< FEA T LR &R -
4 5 (net spinnning caddisfly) &Fra i, BIEHtEOR
BEMBREEDELL TWEEDTHE ", £oT, &
UL EME R Lz EEICTRAMANRE N &I
LB EEZ 5N S, KIZ, Hydropsyche orientalis 13
R 272 E S 2R OAE 5T, RN ERRICH 2
HORM TR, Bz 20 NI B O T HIE RS EE D TR
IN, —MMIC Hvdropsyche orientalis D3 5 £ M
HORB#MELT, ILZOKHITEORHGEHE TS 2
HOBERH>TWBEEDNTEDW, FULBORK LBH)
L DRRMOREENE W, B U Trichoptera (45
H) @ Stenopsyche marmotrata (5 FHho bES
Z) THIATIGRES 20l - 72 ERITIC L AN MG S h
TWL200, Bz BRI TOIUEE DR HRIC & 538/
BT 205D <, AFFEIC & » T TORRIC
g Bz isalfe kA RENSEE A B,

ZZT, AT =7 L Th B8R EICBRL T
WBKEY LABIUEES ADLFEME FRME OEEE

St.2
g IR
! St.9 group A

5t.8
L s

—St.5 -
[ —TE

St.12 group B

s St.4 group C

0.09 003 0
1

1-5;
Fig.5 The result of cluster analysis by UPGMA. The index of 5,
stands for the between population similarity. See text about
UPGMA.

Fig.6 The result of cluster analysis drawn on the map of the river
system.
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Fig.7 Index of genetic diversity in three major groups. Error bars
mean standard deviation.
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