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Abstract

The effects of pesticides on the biomass and community productivity of periphyton were investigated for three years

(2001-2003)  in Hiroi stream. The biomass of periphyton was affected by the flow of the stream and precipitation.
Pesticides, however, showed no effect on the species composition or biomass of periphyton during the study period.
Thus, we measured the net community productivity (NCP) and community respiration {(CR) rate of periphyton in
June and August of 2003. The NCPs in June and August were 64 and 105 mgC-m™>-h! and the CR rates were 74 and 18
mgC-m?-h', respectively. In June, the main herbicide was detected simetryn, and the insecticide Trichlorfon (DEP)
and the fungicide Tricyclazole were detected in August. The lower NCP in June than in August might have been caused
by the high concentration of simetryn  (>5pg-/™") . However, the NCP was higher in August than in June because DEP
and Tricyclazole decreased the respiration rate of organisms such as insects and bacteria. Simetryn reduced NCP, and

DEP and Tricyclazole lowered CR level, resulting in an increased NCP. We suggest that measuring the NCP and CR
rate of periphyton in aquatic ecosystems is an effective method of assessing the effects of pesticides.
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Fig.1 Measuring device of community productivity.
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Table 1 Pesticides concentration in Hiroi stream.

Highest Lowest
Pesticides Year concentration Date concentration Date
(el ™ (gl ™
2001 0.8 529 0.4 5/22,6/19.717
Carbofuran® 2002 0.6 6/11 0.3 5/21, 5/28, 6/4,6/18
2003 34 5720 0.1 10721
2001 24 6/12 0.2 811
Simetryn 2002 27 6/11 0.5 64
2003 9.6 6/16 14:00 0.09 506, 7/22
2001 54 5122 0.2 5129
‘Thenylchtor 2002 Lt 514 1.0 5121
2003 0.9 527 0.06 6/3
2001 0.7 522 0.2 5129
Cafenstorole 2002 0.9 6/4 0.1 5/28
2003 0.6 6/16 9:00 0.1 6/16
Degradation product '.zlgg; 0.3 6/5,6/12 0.2 6/26
of Cafenstorole 2003 23 6/16 7:00 0.06 63
2001 59 6/30 0.2 o
Pyrazosuifuron-ethyl 2002 - - - -
2003 - - - -
2001 43 8/3 9:00 0.23 8/14 12:00
DEP® 2002 47 8/7 15:00 0.07 8/16 18:00
2003 11 8/6 11:00 0.07 8/4 13:00
2001 19 8/3 9:00 0.20 8/28 12:00
Tricyclazole 2002 6.6 8/12 23:00 0.92 8/18 3:00
2003 28 8/6 11:00 0.06 8719 12:00

(a), Degradation product of C;
(b), DEP was including DDVP that is a degradation product of DEP.
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Fig.2-1 Seasonal changes in simetryn concentration in Hiroi stream
from 2001 to 2003.
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Fig.2-2 Seasonal changes in DEP concentration in Hiroi stream
from 2001 to 2003. (a), 2001; (b), 2002; (c), 2002; (d),
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Fig.2-3 Seasonal changes in Tricyclazole concentration in Hiroi stream
from 2001 to 2003.  (a), 2001; (b), 2002; (c), 2002; (d), 2003.
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Table 2 Annual applications, loading and losses of pesticides from
Hiroi stream basin.

4 A L R
. H:ghest‘ Amountof  Loading of Loss of
Pesticides  Year concemraltnon application  pesticide pesticide
(ugl™) (®) (g-year) (%)
2001 24 4016 965 24
Simetryn 2002 2.7 6552 792 12
2003 9.6 5636 2069 37
2001 43 84900 1384 1.6
DEP 2002 4.7 75561 475 0.6
2003 11 75561 1253 1.7
2001 19 22640 1296 5.7
Tricyclazole 2002 6.6 20150 1263 6.3
2003 2.8 20150 274 1.4
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Fig.3 Seasonal changes in cell density of five dominant species of
Bacillariophyta in Hiroi stream from 2001 to 2003.
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Fig.4 Diel changes in pesticide concentrations during productivity
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Fig. 5 Changes in Chla, net community productivity (NCP),

community respitation rate (CR) and assimilation number
of periphyton community in Hiroi stream in 2003. Time
indicates the start time of a measurement,

(a), Chl.a amount; (b), light intensity; (¢), net community
productivity (NCP); (d) community respitation rate (CR);
(e), assimilation number.
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3.2.2 RENEDOEER

EENORE PR T REERUKE L RFICRE
LTz, ZORSE, BT HRFEEIL 6 A TIHX 31~620umol*
m?s!, 8 A TIX 44~760umol-m?:s TEB L7z, FHl
EREOEE N BEFHRBER Fig50) IR Lz, AR 6
BIZBOWTIX 18~22CTEEI L, 8§ A LAORERTIX
22~28°C, HHTIX 20~26CTEH Lz,

EENOWMERT oM EBREWHED Chla B%
Fig5Q@) KR L, FEREGHEOMERET (NCP) &
UREE & (CR) OHEREREE Figs5(), @IZRLE,
BREHOBARITOIATWE 6 AFED NCP it 27~
121mgC-m?-h!, CR i 14~140megC-m>-h TEB L7z,
B - ZBFOBABNITHA 8 A LA TIX NCP 28 66
~140mgC-m™?-h', CR A 5~ 37mgC-m?-h’!, T
NCP, CR B ZNFH 15~42, 5~25mgC-m>h' Tho
7z, FMLEEE L 6 A T 3~14 mg0, mgChla'-h' /R L,
8 A LAORMLEEIT 6~19mg0,  mgChla’-h'!, HET
4~16 mgO, mgChl.a'-h' TH o7z (Fig. 5(d)),

EEDHEROMEMEDBECE ST 6 AT,
Navicula minuscula, Synedra ulna, Nitzschia frustulum T®
9, 8 A LR T, Oscillatoria sp., Stigeocolonium sp.,
Synedra ulna, 8 TIL, Synedra ulna, Nitzschia palea,
Nitzschia frustulum T & > 7,

4, & =

4.1 [MEREVPBREICEZLIBRERE

4.1.1 NEZHEOEHN-REE

N. frustulum VX {58, N. palea (XBRI5EEDKE T
FRRONBETHD, EHITESE L TWEERER
VX N. frustulum, N. palea, N. minuscula, N. lanceolata,
N. gregaria TH D {FEICRNETH o7,

MAEREHZY OMRE (BEIAGE) KEErE52
HEERE, BRSCX3WIKkoREEL, HEBED
B, ELEDC I BRREIBALATND, T,
BRIC L AWMBEOHEMIBE ML T,

MEBREOHD TR LEFERENL h o I ERIEO MR
X 8 ALY BLIIAKRFLLEREASBREINSEE G
A~T ) BMERARR LN, EHNOXWTH Y,
BIEOHAL 0.lug [ RBOERI EFIZBWVWTH 8 A
B tBEEROETAR N, &biz, HE#HBEOE
Bic b BRER OBMARRICEARARS T IEORET
BoRRdoE,s, REMIMAZEREOCHERET
BHERICEBLYE L TOWRVWERRR SN,

41,2 MEBREVBREOEED

6H16H14: 30K U8A 130 6: 30, 14: 30D FEAM HFMK
AW EE4E D NCP 1250mg- m™- W IRIE Ch o To, FIRMZE
W OBEFRAERIIMNSEED Chla BELBEELTED,
FDOEICESTNCP BRKELEDLSH, Chla BLBRER
AREOBIIIZECHENRH YV, Chla ENKENE
NCP #3335, £, LE/NOAFEREMHEEZHV
FHERBFEEZE LR, NCPIX Chla izl
~EEERRL, REEREFLESFEERA LN LS
e HEINTHNSY, 8A13H6:30K V14 30D FERIC
FN Tk B BEEE O Chla BIZENFh, 10, Tmg:
miTHY, FOMDOERICERLZMAEREDBEED
Chla £ (20mg-m2LL k) L BB LKW Chla & TH - 72,

50—

Chla BEDISME NCP 52 28 & LT, KBRUSE
HREZL LD, KEBIZISCTHETERES NCPRAEL, K
B OHIMTAEN NCP BT 5 L HEShR TS, 6
B16H14:30%U8A13H6:30, 14: 300 NCP fIERED
WHKIRE, £HFN219 (21.7~22.0) °C, 20.0 (19.6
~20.7) C, 25.5 (25.0~25.7) Ch -7z, 8H6H13:00
78 NCP OHIE TH L /KIBNRE <27.6~283CTho i,
NCP ISREHM T C2E B ICE V130 mg-m? &R L,
FDRED, 616814 30 T8HA13H6: 30, 14: 30D
NCP DR PAKBICERTZ L& 2TV, 85138
6 : 300> NCP HIE & D FH) e & F 3% E 1L 107pmol - m™-
STTHY ,MORERL Y BENMETH -T2, LERD,
SH I3 6: 30N B AWREE D NCP DIETIZAWES
EMAEMBED Chla BRUOBTFRBEENEN - 2F
IEEL, 8HI13H14:300 NCP DETIXfHMAmEt
EDOChaBR B, THBEELZLND,

EFEINTIESH T 568 THE TREFIDE A
NERHEN, £EAOWERITETA MY Y, AR
TS5y, T2V AR RR— Lt FOSERGPRE SR

(Fig.4) . BREFITIEAMREE R R XX —GHEE,
HRAE L AEROBEEIC X VEDICERT S, 20015
H2003E B L BEBECHRE SN ERERIZCAMNY &
Tholr, VARV VBRI TV UVRBREFRTH VRN
72 Hill RIS EFEREZRTHEARASHTH DD, 68
16H 14 : 300 NCP i, NCP OHIEIZ AW EFHEY
HEDOChla B LAEFOXERBERRNBE CTH o726
A16H7:00, 885H6:30, 8H46H6: 00/ NCP & thik
LTHEBEWETH- T,

¥ (Pseudokirchneriella subcapitata) W= A b
Y UIREER (24 BR]) T, YA MY BEE luglt
THEREEN 2L br—b (25 mg0, " day’) &9
b 1.0 mg0,- " day b Lz, £, FFEREHHE
VAR UE 24 BREBEIEEERETCE 2 Pa—
DOEREFAER 8.4 (10.24) mgO, [ -dayl iz L, VA
kU 10pg ! T, BRRFAR 7.5(£024) mgO, I
day' i Uiz (F5 8 BB,

F7-, BEBRAFIINSEAK ULFAJIIKCITo i
¥ (Pseudokirchneriella subcapitata) DERMBETIX, &
ANV OBEBRRBERTHNSE Y,

68 16 A DM EBREDBRECEEAREBIKFICVA LY
Vs 9.6ug-l !t (14:00) RS h=E,D, 6 A 16 B
14:30 @ NCP OIETOREE LT A MY rOEER
EZzbhiz,

ERAEDHEDO CRIZ6HA 16 H 14:30 %K< 6 A
BE<, SATIEKLS AooT, 6 F 16 H 14: 30 D&V CR
ENCP RURHEEE LBV, KERFEREDIE T T
HBEEZOND, SENOMNEREYHED CRIZE
ZT 100mg0, m>-h"!, HEFET 100~300mg0, m?*-h"' %
AL, BEZ CRABLKZIORBHOATFENESRI
HAREL, WIKkE oEMERAREVEZDTHS ', L
ML, EHINTIE6 ARV A LAOMNEREDHED
Chla BIZFBETHoENL, LHCREROTST
BICERERLEZFCRREENMETTHIERHLMIZ
ot

Bl BREAIMTEREDTHED NCP KU CRIZE X
HEBLYHETIEDICERBREEREIT >z, HM
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EYBREFBEEGCENRER2EBR NI Y25 Y-
(50pg-!™") KBRFEIELEER, NCPHa v br—A X
VH 13 mgCom 2 h ML, CRERERRLNRD-
oo LB L, HEMEDHETCDEP RGN 75—
NEZNEN 3mg- I BEE SRR T, NCP AN
L, CR WA L, TOREAEL LT, HEHED T
NIFVTRFAEBYOREEPIH INLDTHD L&
Ezbhd (B £FEXR),

8 A48 RHMOFAEMIALY LW T DEP, bV
75—V OEHBITHLNTEY, NCP KT CR OHIE
BHCITIRBE CH DB JIAKS DB DEP R RY T2 5
SV RBHENT W, DEP R MY V7 5 — s
PR R E B CR DETAR b,
Beh - BEAORBEAARCTIIAKFRLLH 20 A
DEP: NI 75—t &h-EE2%EE L, DEP-
P I SV NDOEERBRUOENBREC L IERED
BREBEBLETH B,

4.2 FNMKPOBRERE

4.2.1 RABEOEWMEL

RILTE N IR OIS A FRA» OB S, 14
lZHFL, 108 ERICREN TS, BOLEEILED
BCHEA IR D EEIZEY, BEHICIVR)IIKRP»O/K
HENLBERBRER GA~6A) »OREH - ZhH
(8H) ~EFE LT, HOHIBR CLRBICEHICEL - T
FKFEPORBENABEOBEREDLIEN ML
TWnW3, flxiE, BEHFRATNICEWTIREA O
Yx—bF, VALYV, FXFPTI, FEUTL
TWSA~6A I BREEF LY, BEINCBVWTHSA~
CARBBETREROVA M) VRFARTATR
BHEN, BEAITA~SACRHEEND LBEENT
‘4\514)0

FEHECBWCTHAJIKFE PO REBERZV A MY v
DEEEIL2001 & 20024 TEVVIZ R S W72 o 72232003
£i39.6pg-l ! (6A16A14:00) LEBRETRESILE,
EEHEARETINCBOWTREEND A MY O
ABOREBEIXI~23pg Y, HEE)NTH23ug ! 1T
ol tBEENTRYY, EHULbBEBENRE YA
b U BEGug ]l M THEINABE LN L FE
EThol,

HEE KB LAEHEEORKICLY, BEOBES
BHELMTR ok, DEP KT LY 7 T — Vi 2285
B KHAEME TN EHICEEEERL, BE
BEBTHFTAVA I VOEAIT 4 Blcy—2%
RTEPHLNI o,

4.2.2 BEORHE

EEOHHIIBEOCABERENBLTHB, LL,
BEOBRHATECEHIL, BEOEAREIIHT HHH
BOHEESLHBEMECAKBEESERSF)ICodkm
BYUZYVOMHEREOEERITHOENERIIRSY,

MR, BRORERE, BERH, BK, HEH
EEBYZT3EIMONATNS D EEFRRT
FEREND A MY UBEBIA~RHTAEEE, EH
BED5~10%TH VY, BEWEKROKARETOT A
U U OWmHERIZI0~25%"Y, FEREBEMK TIZY A b
U DEHBIXI~51% Tho P e BEEATVS,
e, BBZAVEERTIIA MY UEAHRIC LK
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