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EFFECTS OF N'-(2,4-DIMETHYLPHENYL)-N-
METHYLFORMAMIDINE HYROCHLORIDE ON
COMMUNITY STRUCTURE IN POND MESOCOSMS

Huang Yuyac {Gao Yurong Cao Hong  Ren Shuzhi

(Insitaute of Zoolugy, The Chinese Academy vf Sciences. Berpng . Chana, 1000801

Abstract Effect of Monoformamidine insecticide. N '-(2, 4-dimethylphenyl }-N-methyHor-
mamidine hydrachloride (DMAH), on the aquatic community structure were experimentally
investigated through glass fibre tanks with a dimension of 3m ™~ Im < 1lm(V =3 m*) under out-
door conditions in Beijing, 1993. The nominal concentration of 0, 1.5, 3.0, 6. 0 and 12.0
mg * L7 were dosed to test tanks. respectively . once two weeks. The experiment ran for 2
months. The results indicate that the DMAH was toxic to agquatic community. Plankton com-
munity was most sensitive to DMAH. The species., density and diversity index of algae were

reduced in first several days of the exposures in all the treatment tanks. About one week later,
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it could recover gradually and the number developed even more than that of control. The com-
position of algae in the community was changed because sensitive species disappeared. Benthic
community was not sensitive to DMAH. The species. density and diversity index or biomass
were not significantly responsive to DMAH. Microorganisms were the most tolerating to
DMAH pollution. Heterotrophic aerobes in water column and sediment as well as anaerobes in
sediment appeared to increase in the treatment tanks. particularly in the high-level tanks. The
medaka (O yzias latipes) could survive and reproduce normally under 1.3 mg « L™ of DMAH
tank. The important influence factors of high levels of nitrogen and phosphorus were also dis-
cussed. Data based on community structure, fish monitoring and nutrients changing show that
<Z1.5 mg « L™! of DMAH might not seriously impact on aquatic ecosystem health under ex-

petimental conditions.

Key words: N’-(2,4-dimethylphenyl)-N-methylformamidine hydrochloride . communi-

ty structure., mesocosm, ecological effect.
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FERBEAKEARKEEWEKERE. KRR BR Hvdrilla verticdlara) B
HR T 3 ( Potamogeton pectinatus)« M 9h3% 8] 2% — o 35 B (Najas major), B HE R (N,
graminea) . & W (Vallisnerta spuralis VA K 857400 0 3 ( Nitellopsis obtusta) . i RER (Chara
brauni )5 . PINBRHFRREAE ., KEMDZF A FBENEE. 7E 50 25 me/L #%F
T KEHEYRAEERG., FANESTIAKED . RIRERIE 12 me/L KiFP RI%
MEXBIHAERE. EHREE THIAR, EFEF. MTRESEEMGE . 6.0 me/L
DT &REH, KEEYREEARACBE, RENEHN. L EWMEHTHEER

(F 2).
Tl SFxBWNPRHRER |2 FSXBNAEAYAHPNTHETLHE
HE RSB (1993 09 20 Table 2 Species and biomass of
Table 1 Chlorophyll content of macrophytes in test tanks
H. verriciliate in test tank (mg/g)
S H B B DMAH tmg/L}
Py B R F 2K 45 B B ik B DMAH (mg /L)
Items ¥ 1.5 3.0 6.0 12.0
Chloraphyll 0 1.5 in 6.0 12.10
EaiEtd 7 7 T 5 3
Chl a D.8$17 0. 5360 G, 328D N 7425 0. 3360 )
Species
7 ; 2
Chlb 0. 3073 ©, 3102 0.7977 0.3910 0.125C ok b L4 L7 - Lo o s
Chlc 0.1829 ©. 2550 0. 2664 0. 2157 0, 1233

Chlorophyll 1. 3819 1.2052 1. 3921 1. 3492 0, 6059

Biomass(kg/m? « WW?
thg/m?+« DWY 0. 11 0.16 0,14 0.10

FHEHES

0 AL R B R AR 2 I
. MR EFERFRERY
R 6. B ok R 24 PR B 9 T [ T AR R
T, S0 me/L KET. 2d ARR
WA, KREHREELEEFR
T, BEfEK FE.EHFEERR
S HM BT E BRI, FREE®
B, B2 iERE SR
R GI RIS . LR EES
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Table 3 Changes of algae species. density and diversity
Index n test tanks doring First 2 weeks exposure

m H bR 2 B 3 BF DMAH (mg /LY
Items  Exposure days g 1.3 3.0 60 120
k-3 0 38 41 39 42 38
(R 1 38 11 b} 3 4
Species 3 39 10 3 3 3
Igenus) 5 42 15 10 q ]
10 43 17 13 11 n
14 46 19 14 12 10
& B ] 45.0 29,2 5L.2 41.1 5§
1 105.4 25.¢0 — 11.0 L.2
Density 3 124.5 25.3 431 14.0 0.2
3 110.8 53.6 430.7 35.1 4.5
10 156.7 89.5 1121.¢ G55 102.3
14 163.2 181.0 1084.1 131.6 135.2
EHtE 0 2.48 3.1B  2.8% 3.17 2.82
et g 1 2,67 0.80 0.49 0,34 0,32
Ihversity 3 2.71 0.7z 0.52 0. 34 0. 25
indext¢d? 5 2.95 1.06 0.5 .63 Q.47
10 .94 1,17 Q.74 075  0.38
14 3.13 1.28 ©0.80 0.78 0.64

V& RiEA & 25.50 meg/L KR KE P 2 ANFHPRIDATREWETE-.
L, SHEREEZHFRNY. LEH 11 . PR EEE (Digphanosoma
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Teuchtenbergiornum ) , F5E (KH TR (Simoce phalus vetwdus) . I XA & (Chydorus sphaericus)
HBFNRBIK EF (Thermor vclops kawamurai Y IP S . WEKE . MABRFBRRKRHE. 1.5
M3 0omg/L MPWE —-HFHE: 6. 0mg/L {#HNBESAREMEMEY: 12. 0 meg/L BLJLFF
WHEEHDHE2I —CEEEAME . LEZEYRE. 2 REENB 5 EERIL, B8
T Bk 6) .

B4 FREPHEEDIEAENE BE. SHEEEHNHTESE-

Table 4 Means of species. density. diversity index of algae in test tanks containing different level of DMAH

1 H 2 Hik R DMAH tmg/L)

Itemns 0 1.5 3.0 6. 0 iz.0

¥ Species (genus) 0. 8+06.1 EC.0X0.8 15.04+£0.8 13.341.3 11.0+u. 8

B B Density (10 cell/L) 1045. 4 1319- 6 1443 61844 6 I058. 9644, 7 359, 3+ 365.2 4057, 2+ 3440, 1 .
FREPERE B Diversity index {d} 2531059 [.2240. 10 0. 8040, 14 0, 821004 0. 60+ 0 03

« IR R 15.30,45 FT 60 d FRE RS A FIE .

Data in table 4 were averaged from samples collected at 15.37.45 and 60th days of treatment. Diversity index(d) were
cakulated by Margalef's equation.

TS TRREEBLDSREN )"
Table 5 Algae specles compaosition in test tanks containing different Ievel of DMAH

11 -3 B BT o BF DMAH (mge/T)

Texa a 1.3 3.0 6.0 12,0
%M Chlorophyta (5%} 60,5610, 31  93. 394573 96.56=0.26 95464 0.63 9R. 8040, 84
FE M Bacillarophyta (%) 2. 4440, 85 L. 8ut8. 27 2184250 8.15%+1. 51 0. 50+0. 38
¥ Cyanophyta (34 1.38+1. 58 0. 6o 0. 47 0. 98=1. 06 I-3a+1.01 0. 3840.50
# ¥ Euglenophyta (%} 0.074+0. 09 0124011 0. 2740, 40 0.0540.08  0.03+0.05
8.2 Cryprophyta (%) 4. 66+ 7. 34 o 0 V] 0
4% Chrysophyta (% 0, 7et0.47 [ 1} 0 0
K Nanthophyta (%} 0.0840.13 0 o] o fi
'3 Pyrrophyta (%) 0,0840, 12 0.14+0, 20 0 ] 0

s HRMIE B 30,45 3 60 d P B TR A EYE.

Data 1n table 5 were averaged Irom samples caollected at 30,45 and 40th days of treatment.

®e HXRKATHBPEIDLSHBITL 4100 HEEBRRT R . TR

Takle & Density changes of adult Crustacea ﬁﬁ%ﬁ;ﬂg' ﬁ;ﬁ_ﬁﬂﬁ%g#ﬁﬁ
In test tanks (ind/ID L1} ﬁ(HJHﬁﬁ%ﬁ, ﬁ' %U %f 1. 50(?{\1_
it BH Y A DMAH (me/Ly mgy 1 41(]1.5 mg/L). 1. 45 (3. 0 mg/L).
Deysoftreatment. @ 1.5 30 80 129 ) 366 0 mg/L)E 0. 46(12. 0 mg/L).
D 110 15 145 165 35
7 ss5 385 a7 oas g0 IR 120 me/L BB H HEE R P
15 670 780 1180 985 613 0.001) . HA@Er B LR ESEER.
21 365 1150 1465 @I 403 HAERMEFSSOHEIHFTEHR
30 590 1590 1456 8IS  GBO . )
= |8 b ?ﬂﬂd
44 1220 1375 1750 725 2595 =R RHH E‘ I—] ﬁ*& (G aphma
33 750 3263 3001 201 74z Buadrangula) . K FE 75 BR 1 (Latonopsis

56 1455 8987 2600 6705 5230 gustralis), & T (&K & (D. leuchtenber-
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gmnum)%ﬁ}?ﬁﬂ:'ﬁ‘ﬂﬁW$ﬁ3}ﬁkﬁﬂilﬁ¥iﬁﬁﬁ?}(%¢» SR ﬁ%ﬁ%?}{ﬁ(h’ewﬁa;ﬁfﬂmus
schmackeri VU E N2, 2T o HESHEESR. TEEHTE (S vetedus T B & HE C.
sphuericas) EESHIE 1.5—6. 0 mg/L 1P, AR 12. 0 mg/l. L. SREIKE
VT kawamurad ) FBETE 517 6.0 F 12, 0 mg/L BN EE B R 7, NIiZHH
BrRIEE . AT MEE . RTE TR IR B S (g AT BT B BR e 2 T BE F JlUs ek,

£7 EBRHESPLHEIERZRPRDDNB BT

Table 7 MNumber distribution of some major Crustacea in test tanks vind 10 L)

I ERE B FE DMAH (mg /L) mEEY BT 3 BE DMAH ¢mg /L
Days of treatment ¢ 1.5 a0 Ac¢ tmo Daysof treatment I 1. A0 o0 1.0
HIEMELEC. guadrangulad MR (L. weoerali
0 401 U 3 < 0 a 0 n 0 N 15
T 113 I} 35 G 4] i in 230 0 [ ¥
1= 33 0 0 [ [\ 13 100 3 a0 0 0
21 1 {1 0 5 0 21 an by o] l 0
30 4] o ] n M 3n 3f 25 Y o) v]
T EEEF D, leuchtrnber guarum) EFEIE . canlus
{1 H 3 43 an . 1] f 0 0 ] 1m3 [
7 85 165 oMo 1an < 7 o Q 10 483 U
15 00 150 315 B0 0 13 v G 1o 4R5 Q
21 1680 (i} 235 G G 21 0 a 265 535 S]
30 303 183 Ao o C an 0 [ an 230 3
[ 15 Ly phuercan ) FYE N K E\T. haoarrera )
I 35 1u [i10] a 4n n 30 4l B 30 1]
7 0 413 o 13 20 K 53 n 13 147 an
13 hn ouh 285 105 EL 13 45 115 R 283 J8C
21 150 £14 235 135 3 21 20 380 10 gl 4100
kil 125 &3 1330 110 15 an 127 SlE n 455 R
2.4 EWID #E FEDWHL SERSHEEB1993 11 01
10 E JE %g’ﬁé*ﬁﬁlﬁ?}(lﬁ ;:E % J—E‘E{rﬁ Table 8 Species. density, diverslty of benthos in test taks
S ERRE. ENEF oy ik maz S B BE DMAH 1 mg/L)
B RS RB T 10 KR, Hep Smoe 0 13 30 80 120
&Eﬁﬂi\'(}ymu[ﬂs comverinenfus), — 8 ﬂﬁ%ﬁ Cyrusdus convecio:elus n 15 45 1005 30
. i ZHIE Cloeon sp. Q U 75 o 120
E(CJOFM sp. Y, fmk}%ﬁ‘jﬂfﬂde’.pﬂi ar- S IE XY Tendrpes uttennatus v 225 d30 2430 45
tenuatis ) ¥ B B2 1L B L Psectrocfadiug sor—  outg &10 5790 10245 1635 1335
diclis) 4 FUCRRE S AR $5] | Pt i
= ers 45 105 75 30 270
REFREDHNUBR S, wEEHS 4L BB AmE) Total number 885 6133 110705100 1800
Eﬁﬁﬁ]%ﬁ%%ﬁxd-ﬁ%(% 8. AL Species 3 [ ] 4 7

ANEENTRSESH Sz, _FRAERY FDiversuy Index 0.26 0,39 0,38 1.54 1. 34
EEL B R ER R R AR
. wREBREERAR . 7 12,0 mg/L R E LT RPKATIEHESN Tk BT H R
Wi AR R R AT E .
2.5 fAREM
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LM Omg/LERSRER]L T30mx3I0cmx40m HREME. Fi1n 2
(5% : 59 RAEHB L (Oryzias laripes), BHEBSIFN 2.8 g 71 2.5 g, MEHET 10 d B FE.
BREFESCBATSRER, Rt ERIEN, 192536 d 15 (IR 15 d #8251 K, #2
25350, 3.0 mg/L WA R R ER AN &8 B R EEFESE . 1. 5 me/L BT M & 55 5 )
S RS IR EERE SR, KNS REESEIE. BE RE2 03
d BB R B ROAE CH 1 17 5 B2 35 48 R4 36 4 T T — f B0 A T bR 1 2 . 4
KA MT 20 EREME, AREMA S, NILTAY. 1.5 mg/L Ll FEPMEE
BHERER LRELH. XA EETRBENTLEF 1. 2—1. 3 mg/L MR~

®H .
2.6 WEWY Fy TREPRELHER

1992 515%5&%%% Bﬁ . %E 25, Table 9 Microorganism density in water column of test tanks
50 mg/L MHEKRLMEE., BT #* 5 P RE DMAH (mg/L)
BEEHNES, KEVFASAE Texa o L5 w0 a0 129
Y ul B!, A LI AR HFERRE 2.3 1.1 1.1 1.5 4.5
e BEEREN, FARBER e 0 e e
FAESREERKGEEN MmN E -4 0 0 o o 0
s, AEREEESREE  Fusicel/mb

74 18 eell/mL > 0 0 i Iy 0

(£ 9. KRFEFBEDHRE
£, B FESAE R
R, HABKEMZAMERTHEGE 10,

#F 10 BiEAEARYPREHHEE

Table 10 Microoganism density in sediments of test tanks at the end of experiment

E: 2 BB DMAH (mg/L)

Texa 0 1.5 3.0 6. 0 12,1
FFEH Heterotrophic hactenia(cell/g) 7.2x 108 7.7 100 2,3% 108 76 <108 1.8 <107
M Anaerobe(cell/g? 7.2x 10 7.7~ 10° 7.4% 108 1.8 w10t 1.8 <10°
BEREh B Nitrace bacteriadcell/g) 1.5107 7. 7103 V.42 104 4. 2% 104 4,2 10%
TEER T BB Mitrace 2. BX10% 7. 7% 108 1. B 106 1.8 106 1. b 106
reduction bactena (cell/g)

FEFE F B Sulfate 7.5%1A 4,310 1. 6% 10° 7.5 7104 1. 6% 17

reduction hacteria (cell/g)

2.7 B

ROBEELTT EFH 5 ERRKA PSR EER. BRESAR. MAKSE
5. BEEGKE pH H. MIEH AR BRTE. RGNS, SEYHESERE. 7 K
E9 A2 AR 22 KWEE. BFHFMANTE 12, AP IMRLESBW ST E.
TS B AKERBELL @A L. EUmA . FHHE. BREPKRAEELII, ETHBHRET
o R p R B2 M Y RS R RS R R, IR MANE. &

o UL, BFTERRITOEE B (Orvous Laripes) P BHEBEHE R EMA G R BRR.
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PR RO, 1.5 mg/L 9. 3551 PR AHB S RTESMETHEAKT ., KR
HHI A 5 BTN E T BT . @ HEES EHER. #9012, 0 me/L 5
Beih & BTG R b, (it SO0RI R MR 3E, HE . R B AR
fghiE 2 BE LA R TRESEAT,

F11 ZEBRETH. BHESHESR-

Table 11 Average coatents of nitrogen and phosphorus in test tanks

B B I DMAH (mg/LY
Mutrienrs 0 1.5 3.0 5.0 120

&8 TNomg L) ¢, 1734 0. 058 0. 313+ 0. 087 0, 4764 0. OR3 0. 74240, 143 0. 621 4. 206

PiEgEE NOy-Nimgsly  w.Csd 0. 016 W 0521, 024 0. 0404 0. 013 0, 046 +0. 019 0. 083=0. 01y

B TP{mg L) 0.019+0. 007 w. 175405, w07 0. 37644 233 N 6140 273 1.075=1. 474

FiEEEL PO-Plmg L) 0. DRG0, {105 v, 142 40, 081 0.328+0, 206 0. 56940, 242 1. 01140, 480
TN/TP 921 1. 956 1. 27 .21 .58

+ FTREHES 2 AR o iR E A T

[hata in table 11 were averaged {from 22 analyses during two months experiment,

3 HEiE

TEHE 1.5 12. 0 mg/L By LR EREN . BEKRAW KESWEHE-ERER
FERI R . IR L EUR . AR R, AR EE. SRR TR,
WEGXTRaWE: #4hL HUE, BREREEHLE. Mot EEk. HEE Tkl
o #E ol WHEEA KT ERSHMRR AR, S A, BT HE
. AR RE. PEFILTFEHEE MR SRERTEER. 2EHREEEES
3k, FEWEFELILE, REFREA 12. 0 mg/L B2 PEIMEER LD, UiE &L
HEPHREZSHIN, BREBIXEE. QRTEKEWN. schmackeri) T RO (C.
quadrangula) K EEMN TR E (L. australis ) B FIE (D, lenchtenbergianum ) W EEH K.
FESHETRARRKERS,; EERHE S vetrdus) FWEPHFRE (L 5—6. 0 mg/L>
W BEEHEC. sphuericns VTIZ TR 2K BT, kowamura VWWE RS, HLBENE
i

R EW R KRB ARSI, HE. EHEEEEESEY %
UGG S

MAEYEWS: KEYYERFHYEMRAM M SRS MRYFGEFFE
RESELEREN RESEMEYHETETK.

BRI ARG EEEE. £3.0mg/L BRKRE P2, £1.5mg/T T
AR HRE I 5 B,

AHPBKAPETERFENER, FIERRESSRES., #AKESR MK GE
A LHERSE. EABRLMEH, TRHEKEEERE. Ed 1.5 mg/L 8E21 A
Gk BBl SR K E A KT

W T HEESHIEREL . EWERE 1.5 mg/L BITEIRE 156 d Mizh L1k, B2
PR AT K A R S BRE S H R A W] A N R R
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