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An Assessment of the Water Quality Based on Zoobenthos Including Seasonal
Variations of Upper Stream Parts of a Small Scale River Which Has

Broadleaf Forest or Coniferous Forest in the Hinterland (II)

Koichi SEKIYA, Jun IWAKIRI, Kimio NAKAMURA,Izumi AKAZAKI,
Masakazu NAKAMURA, Sachiko TOMIYAMA,
and Masahiro TAKAGI

Abstract

We have been investigating water qualities of the rivers in Miyazaki Prefecture since 1993
using the ASPT(Average Score Per Taxon) value and DI(Diversity Index)

For three years from 2005 to 2007, we investigated 3 points of the upper reaches of the small
scale river at the Tano forest science station of Miyazaki University.

The results of the investigation in the past 3 years were as follows.

1) The value of the pH,EC,Ca(Ca*),Mg(Mg*) of the river water of the sixth wood squad which
have coniferous forest in the hinterland were significantly lower than those of the tenth wood
squad which has broadleaf forest in the hinterlands and the twelfth wood squad which has
both broad-leaved trees and coniferous trees. The broadleaf forests were found to have the
function that raise pH of river water than coniferous forests.

2) As a results of evaluation by the ASPT value and the DI, the qualities of the water of all
these three forests group were evaluated as “clear water'.

3) In tenth wood squad more zoobenthoses were observed than in sixth wood squad and twelfth
wood squad.

4) We investigated some factors that affect the number of the inhabiting zoobenthos by
multivariate analysis. As a result, we found that DO and Mg level in the river water affected
that number in summer and that TN level and Fe level also affected that number in winter.
The levels of these ingredients in the river of tenth wood squad were higher than those of the
other two wood squads.

It was speculated that this phenomenon came from the numerousness of the fallen leaves

that were characteristic to broadleaf forest.

Key woods: ASPT, DI, zoobenthos, broadleaf forest, coniferous forest
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T 5 EIGRKFEFEHHE 7 0 — B (FEH)
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Comparison of the ASPT value and the DI
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Fig. 1 [ ZE# K O& o pH, EC, Ca*, Mg™,
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B IR 72 X 5T, B ERE Tz oW\ T,
FRARHE RS 2 BRI 230 T 9 D B, IREER CTI
pH 28 & U, #H3ER CTIX pH ME T 5722 &,
BHEIC X > T pH 2L B2 5 Z ERRE SN
TW5° . FET, RERD D OILEER S KE
TERHERE, FrICKEHREREZ AT 22 L2 L
HLH LTS 51T, B KSR
BN W TR AL pH4.8 CEHE) Th
DO x LIZFAKITIEFEAEN 70 LETH
0, BERSHERSLEZERT 5 & FEH
DFEFAKERDOZEHRESNTND.

AEld pH OFfERE=H D L, w52 MF L
Rz, B - AME b, REBMMKEZHETS10
WHE (pH7.7) KR OSHARZ KR ZHEST 5 1 2 #
Bt (pH7.6) DI 5 NEHIER M ZHET 5 6 RBE
(pH7.0) LFv bEmWEEZRLZ. Thbbe
HIEE S pHIZ T ETH Y, IREEBAITEIE
Bk E L CpH 2LV ERIETHDEZ L
DB S d, AR OWE &2 XFFT KR L 72
> 7.

EC, CaK U MgU Iz oW\ T b ifi gk 2 /ndE &
FERIC, EH - L8 &b, 6RBET 1 0ARBER
1 2MBEL Y b A A BENMEL, EC bIK

Table 2 Analytical results of water qualities at three points in the wood squads

Sampling points St.1 104K¥E St.2 6FKHE St.3 12#HE

Sampling date 07/7/24]08/2/271 07/7/241 08/2/27] 07/7/24] 08/2/27
Water temperature °C 22.6 10.1 22.0 5.0 225 5.0
Depth of water cm 18 3 7 6 12 6
pH 7.6 7.8 6.8 7.2 7.4 7.8
EC ('s/cm 9% 104 40 44 87 148
DO mg/L 7.8 10 7.8 12 7.8 12
SS mg/L 6 <1 <1 <1 <1 <1
N mg/L 0.13 0.15 0.09 <0.05 0.26 0.09
TP mg/L 0.012 0.008 0.006 0.004 | 0.010 0.007
TOC mg/L 1.6 1.6 0.7 1.0 1.3 1.8
S0~ mg/L 35 48 3.1 3.7 9.8 17
NO, mg/L 0.40 1.0 0.33 0.37 0.67 0.89
cr mg/L 5.4 5.0 3.3 35 47 4.0
NH," mg/L 021 | <0.008| 0.15 0.02 0.37 | <0.008
Na" mg/L 5.8 7.1 4.2 45 8.7 18
K" mg/L 0.78 0.58 0.65 0.4 0.96 0.76
Ca’* mg/L 7.0 10 1.2 2.3 5.3 10
Mg”* mg/L 2.8 3.6 1.1 15 1.9 3.1
Fe mg/L 0.14 0.008 | 0010 | <0.005| 0.012 | <0.005
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Table 3-1 The variety of zoobenthos species at three points in the wood squads (Summer)

Sampling points St.1 10#cBE St.2 6P St.3 12/
Sampling date 07/7/24 07/7/24 07/7/24
Family name Score Ngml?e_r of the | Occupation Ngmpe_r of the | Occupation Nu_mt?e_r of the | Occupation
individuals percentage individuals percentage individuals percentage
Heptageniidae ES4Ah45 0% 7 1 23 7 259 4 182
Baetidae A5 a8y 6 1 23 3 71.1 1 45
Leptophlebiidae  FEAOAS O™ 7 1 23 3 71.1
Calopterygidae HIRR 8 2 9.1
Gomphidae H5+ThR 7 3 7.0 2 74 1 45
Perlidae A5 7 1 23 1 37 3 13.6
Hydropsychidae S RREHS 6 2 4.7 3 13.6
Rhyacophilidae  FHLFESS 8 1 23 1 37
Phryganopsychidae 3 JLINRRE S 6 4 9.3
Lepidostomatidae _Hh)IREHS 9 3 7.0 4 4.8 2 9.1
Sericostomatidae “TREHS 7 9 209 1 37 3 13.6
Chironomidae(-) ARV (FEEEAL) 3 3 7.0 1 3.7
Dugesiidae K57 6 8 18.6
Gammaridae EEll 7 5 11.6 1 45
Potamidae HJ)H= 8 1 3.7 1 45
CoALFEFIRTHEENDEYTHS

Yo<R — 1 23 1 37

YIS SR _ 2 74

QU rETSRE) :

IER — 1 45
Number of the total individuals (DI H ) 43 700 27 700 22 7100
Diversity index(DI) 34 3.2 3.3
Number of the total families (ASPT{EZE H ) 13 10 10
Total scores (ASPTIEE H ) 86 69 72
ASPT value 6.6 6.9 7.2

Table 3-2 The variety of zoobenthos species at three points in the wood squads (Winter)

Sampling points St.1 10#3E St.2 6T St.3 121
Sampling date 08/2/27 08/2/27 08/2/27
Family name Score Ngmtfe.r of the | Occupation Ngml?e.r of the | Occupation NLfmt.)ell’ of the | Occupation
individuals percentage individuals percentage individuals percentage
Heptageniidae E35h45 A 7 6 105 13 24.1 7 250
Baetidae aA4 07 6 1 1.8 2 37 1 36
Ephemerellidae A ShyAany 7 2 35
Ephemeridae EhH O 7 3 53 4 7.4
Gomphidae HFIrR 7 1 1.8 3 56
Nemouridae T+ hIO55 8 4 74 1 3.6
Leuctridae NSOOAFIHITS 10 3 53 1 1.9
Perlodidae TFEANI55 9 1 7.9
Perlidae hI275 7 3 53 1 7.9
Corydalidae ANERUR 7 1 1.9
Philopotamidae AIRESS 8 1 1.8 1 1.9
Hydropsychidae ' IFEHS 6 2 35 6 214
Rhyacophilidae FTHLEESYS 8 2 37 2 71
Phryganopsychidae R JLINRRE S 6 3 56
Limnephilidae IJUYRESS 7 1 1.8 3 56 1 36
[ epidostomatidae F77VIREHS 9 15 26.3 2 37 1 3.6
Sericostomatidae ‘ThES 7 2 37 1 36
Psephenidae ESAROLY 6 1 1.9
Tipulidae VAR ADZIN 7 1 1.8 1 36
Chironomidae(-) 1.R')1 (BEEE7EL) 3 1 1.8 5 17.9
Pleuroceridae ho=—F 6 2 3.5
Gammaridae JaITkE 7 6 105
CoNOTRIRTIEENDENTHS

YoH = ! 26

TIIRRETSHE

(QIURESSE) _ 8 149 ! 130

Y/ YVYRETSEL — 3 5.6

ITEH — 1 1.8 1 3.6
Number of the total individuals (DIE H FH) 57 100 54 100 28 100
Diversity index(DI) 3.5 3.7 3.1
Number of the total families (ASPT{EE H ) 15 16 10
Total scores (ASPTIEEH H) 104 119 68
ASPT value 6.9 7.4 6.8
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Table 4 Assessment of the water qualites and the weather conditions etc.

in three wood squads

St.1 10431 St.2 6FKIE St.3 12FKHE
ZS(m) 150~200
B0 e BERUES MERVEEWNS WEEERUES

FNNDKR B AR

BEMIREHRE TS D/MRE
NI LR

BEMICEHEMNERET S/
AR UiER

BEMICHTLEXMERET D
INRRAT . LhiE R

BOEVEMAEICEOTLNSDT

MEYRITTLNSG. BEERT |E0EVEMAZE-TIENS

_ BT TIRLENA, BREEOTDS |DI<HD AEAFTLRDT, BLVEAD
ZRNISHATTOOD  \—nz SmizmEAsS<, FEhD LEHERHD. THILEA
oMot ot
50181 ki BiRk i Eps:ul
IKERER DK R b pige b pige b pig
——— EA(TFEYR, HBYB), SALK, NEX, BR(TFEYRE, HYR), |BAILEYE, HYRF), 5L
PRI DR, iR ZALK, INIDR K, INIDE, R
E B K B &4 B4 24
6Fl1EI;7FIZ3E§'C“
LT TEEE S e R el wrotil I Rz Rz Rz
EEiESEEE]
FRKERDE (m) 0.8 0.9 0.8 1.0 1.1 0.9
JKi%E (cm) 18 3.0 7.0 6.0 12 6.0
KRR GIESHZ &L KR EGRRETIC &
TR (cm/s) ZREREE(ERT |REFRE(ESRT BZE BZE BZE BZE
X, #ELEN) &, BUiiEh)
DI(ZEFM A X) 34 3.5 3.2 3.7 3.3 3.1
DIIZ & %7K & ST 35 3.5 32
(FRFH) GBI ) GBEKME) GEKME)
ASPTIE (ARG %) 6.6 6.9 6.9 74 7.2 6.8
ASPTIEIZ & %7K & SH 6.8 1.2 1.0
(FRF1) (XX K TE) GEKME) GEKME)
R EHEER ST, AT L, B8 - AW L L RE RS L O

T, B - AWE2BUTChESX 7 HBEL
BZshiZ Lo 1>TH 5.

ZOIED, AHCBNWCEIBLETHL L
ruavBeZ AR, B AL
2, ¥R TCHX=HUBFevELFEINE.
=T e vEx, REoe 2 hray
BXVBHEEOTHNE ZAITERL, AKIEE
IZHHRWZ ERMB TS,

2) 6 HRBE (St.2)
ASPTHERENHOBREIZES 10, £ 16
EAMDIEO M BMSNTZ. ASPTHEIX
21069, AH 7.4 (FFRIFEH 7.2) Th O REE
FELRERIC TN CHBrsh, DITH,
2 3.2, &AM 3.7 L7220 [EAKM) IZHES
ni-.
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Fig.3 Comparison of N/s at three points
in the wood squads
N: Number of the total individuals
s: Number of the total families
*xx:  F>F(0.01)
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Table 5-1 Correlation coefficient matrix (Summer) *:5%HE (>0.666); **:1%HZ (>0.798)
N Fl#Est ASPTIE DI N/'s KiE IKiE pH EC DO Ss N TP TOC Ca2+ Mg2+ Fe
N 1 0619  -0516  -0455  0.995%% —0.337 0.141 0.352 0.336 0.722% 0.164  -0.107 0.378  -0.496 0.578 0.694% 0.334
REAs| 0619 1 -0.473 0.142 0559  -0.331 0.480 0.327 0.301  -0.026 0.757* -0.403  -0.087  -0.555 0.418 0.428 0.339
ASPTIE [ -0516  -0.473 1 0412  -0534 -0250 -0.199  -0.311  -0.214  -0.290  -0.360 0.327 -0.013 0511  -0.334 -0.396  -0.503
DI -0.455 0.142 0.412 1 -0534  -0.182 0111  -0.212  -0.260 —-0.687% 0522 -0314  -0.279 0386  -0.326  -0.322 0.141
N/s 0.995%k 0559 -0534  -0.534 1 -0.288 0.128 0.363 0.346 0.771% 0.102  -0.062 0.406  -0.494 0.588 0.701% 0.312
Kig -0.337 -0.331  -0250 -0.182  -0.288 1 0259 -0011  -0.192  -0.179 0024 -0037 -0285 -0.068 -0220 -0.291 -0.195
KiE 0.141 0480  -0.199 0.111 0.128 0.259 1 0.440 0282  -0.016 0.644  -0.094 0.207 0.035 0.410 0.402 0.240
pH 0.352 0327 -0311  -0.212 0.363  -0.011 0.440 1 0.961%¢  0.338 0.392 0.605 0.635 0.019  0.946%x 0.841%x  0.459
EC 0.336 0.301  -0.214  -0.260 0.346  -0.192 0.282  0.961%%* 1 0.330 0.269 0.697% 0618  -0.024 0938k 0806%¢  0.350
DO 0.722% -0026 -0.290 -0.687%  0.771% -0.179  -0.016 0.338 0.330 1 -0.317 0.307 0.753%  -0.027 0.555 0.696% 0.255
Ss 0.164 0.757%  —0.360 0.522 0.102 0.024 0.644 0.392 0269  -0.317 1 -0.308  -0.095 -0.204 0.323 0.291 0.392
N -0.107  -0.403 0.327 -0.314 -0062 -0.037 -0.094 0.605 0.697% 0.307  -0.308 1 0.582 0.279 0.551 0.388  -0.154
TP 0.378 -0087 -0013  -0.279 0.406  -0.285 0.207 0.635 0.618 0.753*  —0.095 0.582 1 0.483 0.743%  0.830%k  0.504
TOC -0.496  -0.555 0511 0.386  -0.494  -0.068 0.035 0019  -0024 -0027 -0.204 0.279 0.483 1 -0.053 0.025 0.326
Ca2+ 0.578 0418  -0.334  -0.326 0588  -0.220 0410  0.946%x 0.938%*  0.555 0.323 0.551 0.743x  —0.053 1 0.954%¢  0.466
Mg2+ 0.694% 0428 -0.396 -0.322 0.701%  -0.291 0402  0.841%x 0.806%¢ 0.696% 0.291 0.388  0.830%¢ 0025  0.9544* 1 0.615
Fe 0.334 0.339  -0.503 0.141 0312  -0.195 0.240 0.459 0.350 0.255 0392  -0.154 0.504 0.326 0.466 0.615 1
Table 5-2 Correlation coefficient matrix (Winter) *:5% 85 (00.666); *x:1%HE=(>0.798)
N  HE&EH ASPTiE DI N/s Kid KR pH EC DO Ss N TP TOC Ca2+ Mg2+ Fe
N 1 0.823%x -0.427 0513  0.932%x  0.107 0474  -0081  -0072 -0470  -0.059  0.802%¢ -0.208  —0.081 -0.091 0.029 0.546
B#Est 0.823%k 1 -0.213  0.813%x  0.585 0.291 0089 -0.138 -0265 -0540 -0.350 0.575 0.143 0.183  -0.162  -0.035 0.093
ASPTiE | -0427 -0.213 1 0.102  -0480 -0.170 0.045 -0208  -0.258 0350 -0.298 -0439 -0.122 -0.408 -0.349  -0370  -0.100
DI 0513  0.813%x  0.102 1 0.244 0.365  -0.156 0012  -0253  -0.521 -0.592 0.240 0.103 0432  -0.158  -0.015  -0.225
N/s 0.932%¢ 0585  —0.480 0.244 1 0.061 0.638  -0.049 0.031  -0.395 0.155 0.787% -0339  -0.258  -0.015 0.094 0.735%
KB 0.107 0291  -0.170 0.365 0.061 1 -0.130 0.475 0.116 -0.865%* -0.315 0.342 0.638 0.453 0.471 0629  -0.105
K 0.474 0.089 0045  -0.156 0.638  -0.130 1 0.191 0.406 0.067  -0.079 0623 -0274  -0.662 0.238 0.243 0.714%
pH -0.081 -0.138  -0.208 0012  -0.049 0.475 0.191 1 0.897#x -0.365  -0.605 0.376 0.326 0410  0.939%x 0.937%% -0.202
EC -0.072 -0.265 -0258  -0.253 0.031 0.116 0.406  0.897** 1 -0.023  -0457 0.356 0.144 0.141 0.915% 0.839% —0.085
DO -0470  -0.540 0350 -0521  -0.395 -0.865%k 0067 -0.365 -0.023 1 0221 -0576  -0299  -0419  -0.297 -0484  -0.147
SS -0059  -0.350 -0.298  -0.592 0.155  -0315  -0.079  -0.605  -0.457 0.221 1 -0.226  -0.365 -0.354 -0468  -0.480 0.456
N 0.802%« 0575  -0.439 0.240 0.787% 0.342 0.623 0.376 0.356  -0.576  -0.226 1 0.069  -0.070 0.377 0.468 0.573
TP -0.208 0.143  -0.122 0.103  -0.339 0.638  -0.274 0.326 0.144  -0299  -0.365 0.069 1 0.467 0.455 0473  -0.507
TOC -0.081 0.183  -0.408 0432  -0.258 0.453  -0.662 0.410 0.141  -0.419  -0354  -0.070 0.467 1 0.325 0.373  -0.685%
Ca2+ -0.091 -0.162 -0.349  -0.158  -0.015 0.471 0.238  0.939%+ 0.915%% -0.297  -0.468 0.377 0.455 0.325 1 0.975%+ —0.192
Mg2+ 0029 -0035 -0370 -0015 0.094 0.629 0243  0.937%k 0.839%k -0.484  -0.480 0.468 0.473 0.373  0.975%* 1 -0.125
Fe 0.546 0.093 -0.100 -0.225 0.735%¢  —0.105 0.714«  -0202  -0.085  -0.147 0.456 0573  -0.507 -0.685% -0.192  -0.125 1
N: Number of the total individuals ; s: Number of the total families
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Fig.5 Principal component scores of water
quality at three points (Winter)
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