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TOM TAT

Chét luong nudc hd Xuan Huong trén co s mot ) yéu td vat 1i, héa hoc va sinh hoc dugc
khao sat vao thang 4 (dai dién mua kho) va thang 7 (dai dién mua mua) ndm 2013. Bén canh do,
doc tinh sinh thai cua loai vi khuan lam Cylindrospermopsis raciborskii phan 1ap tir hd Xuan
Huong ciing duoc danh gia trén co s& phoi nhidm véi loai vi gidp xac Daphnia magna. Két qua
khao sat, nghién ctru d cho thay nuéc hd dang bj phii dudng hoa va suy giam nghiém trong. Su
uu thé va bung phat vi khuan lam 1a dau hiéu khong t6t cho cac thuy sinh vat trong hd. Loai vi
khuan lam C. raciborskii ¢6 anh huong rat xau 1én vi giap xac thong qua bleu hién suy giam strc
song ctia thé hé me va kim ham sy phat trién quan thé sinh vat con. Quan trac chat luong nuéc
hd, dic biét vi khuin lam va doc td cua cia chung, nén dugc tién hanh vi 1i do chat lwgng moi
truong, can bang hé sinh thai thiy vuc va stc khoe cong dong.

Tir khéa: pha dudng hoa, vi khuan lam, doc tinh sinh thai, Cylindrospermopsis raciborskii,
Daphnia magna.

1. GIOI THIEU

Chat lugng mdi trudng nudce 13 mot trong nhitng van d& quan tdm hang déu cua nhimg nha
quan 1i, thyc thi chinh sach va nguoi dan trén ca nudc. Trong khi nhitng ngudn nudc dung cp
cho sinh hoat va hoat dong cong nghi€p thudng c6 dién tich lon va duoc quan tam rat nhiéu, thi
cac thiy vuc ¢ chirc ning tao canh quan c6 dién tich khiém ton hon va it dwoc uvu tién hon
trong van dé bao vé. Viéc danh gia chét luong nude trong cac thuy vuc ty nhién ¢ nudc ta
thuong dugc thuc hién dua vao tiéu chuin héa li d3 duge nha nudc ban hanh [1]. Trong khoang
hai thap nién gan day, thily sinh vat bao gdm thuc vat phu du, dong vat phu du va dong vat day
dugc quan tdm va st dung nhu nhiing chi thi sinh hoc cho danh gi4 chét lwong nudc trong céc
chwong trinh quan tric.
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Thyc véat phi du 1d nhom sinh vét san xuat trong thity vue. Chung c6 vai trd quan trong
trong viéc san sinh ra ngudn niang luong so cip, tham gia vao cac chu trinh chuyén héa vt chat
trong tu nhién va cung cip sinh khdi so cip cho nhiitng sinh vat ké tiép trong chudi thtrc an trong
thity vuc [2]. Bén canh d6, vi khuan lam, mot nhoém trong thuc vat phu du, thuong phat trién quéa
mirc hay nd hoa khi giap diéu kién thuan loi s& gay nhiéu anh huéng xu 1én chat lugng moi
trudng nudce, tai nguyén thity san va cin bang hé sinh thai thuy vuc. Nghiém trong hon, mot s6
loai vi khuén lam c6 kha ning san sinh doc t6 dic biét khi ching nd hoa, giy nén nhimng tac
dong nguy hiém dbi véi thiy sinh vat, dong vat hoang di va con ngudi (tiép xtic hodc udng
nuée c¢6 nhidm chét doc) [3].

Cho dén nay, c6 hon 60 loai vi khuén lam c6 doc duoc xac dinh, trong do
Cylindrospermopsis raciborskii 13 mot trong nhimg loai phd bién trong thiy vuc nudc ngot va
dugc biét dén nhiéu boi kha ning san sinh ra nhém doc t6 té bao cylindrospermopsins va nhom
doc to than kinh saxitoxins nguy hiém cho con nguoi, dong vat hoang da va thiy sinh vat [4]. Vi
khuan lam C. racibosrkii 13 loai ¢6 ngudn gbc nhiét d6i va can nhiét d6i nhung hién nay da mo
rong pham vi phan b sang khu vuc 6n d6i. Loai vi khudn lam nay nho mot sé dic diém sinh
hoc nhu chira khi thé, thich ung voi do duc nudce cao, ty ¢b dinh nito trong khong khi, nén co
kha ning phat trién manh, wu thé hon nhiéu vi tao va vi khuin lam khéc trong tu nhién. Trong
diéu kién phti dudng héa cua thay vuc, C. raciborskii phat trién nhanh chdng va né hoa [5]. Cho
dén nay d3 c6 kha nhiéu cong bd vé doc tinh cia C. raciborskii 1én dong vat phu du trén thé gisi
[4].

O nuéc ta, vi khuén lam c6 doc va doc té ciia chung thudng xuyén hién dién trong céc thiy
vue nude ngot [6]. Trong thuy vuc, dong véat phu du voi dai dién tiéu biéu: vi giap xac, 1a nhom
sinh vat tiéu thu truc tlep vi tao va vi khuan lam. Do d6 vi gidp xac chiu anh huong truc tiép tur
vi khuan lam c6 doc, dan den nhiing xao trdn trong chu01 thirc an ¢ thiry vyc. Nhidu nghién ciru
trén thé gi61 dé chimg minh rang vi khuan lam va doc t6 vi khuan lam lam suy giam strc song, sy
phat trlen va sinh san cua vi giap xac [7]. Tuy vdy, cong b Ve anh huong x4u cua vi khuan lam
c6 ngudn gbc Viét Nam 1én dong vat phu du con rat khiém ton va chua hoan toan duoc hiéu rd
[7, 8], va doc tinh ctia C. raciborskii c¢6 ngudn gbc tir Viét Nam 1én vi gidp xac van chua dugc
biét dén.

Hd Xuan Huong 12 mot diém du lich ndi tiéng va cling 12 mot trong nhirng biéu twong cua
thanh phd Da Lat. Véi sy tiép nhan chat thai lién tuc tir nhidu nguén khac nhau, nuéc hd Xuan
Huong tré nén phu dudng hoa dan dén sy nod hoa cua vi khuan lam xay ra thuong xuyén hon,
v6i mirc d§ ngay cang néng né. Hau qua cua nd hoa vi khun lam 1am cho chét luong nuéc hd
cang tré nén toi té hon voi mui khoé chiu (hoi, thdi) va chét ca. Piéu d6 anh huong 16n dén hoat
dong du lich trén ho va moi trudng song cua nguoi dan dia phuong. Pong thoi nude hd Xuan
Huong 13 ngudn nudc cdp cho thac Cam Ly nén nd hoa vi khuan lam va doc t6 cua ching sé
theo dong nudc anh hudng truc tiép 1én thing canh du lich Cam Ly (mau, mui) va du khach
tham quan (tiép xtic truc tiép). V& phuong dién chit lwong nudc va hé sinh thai, doc t6 vi khuan
lam ¢6 anh huong rat 16n 1én can bang h¢ sinh théi thiy vuc, ddc biét khi ¢6 né hoa vi khuan
lam. Tuy nhién, viéc xac dinh vi khuan lam gay doc va danh gia mirc do doc cia vi khuén lam
trong hd Xuan Huong cho dén nay van chwa dugc hiéu biét.

Trong nghién ctru ndy, chat luong nuéc hd Xuan Huong trén co so mot sd chi tiéu hoa li
nudc va vi khuan lam duogc khao sat va danh gia. Dong thoi, doc tinh sinh thai cia mot loai vi
khuén lam, Cylindrospermopsis raciborskii, thudng bung phat & hd, 1én dong vat phu du, vi giap
xéac Daphnia magna, ciing dugc nghién ctru trong diéu kién phong thi nghiém
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2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién ctru

H) Xuan Huong, Pa Lat, 1a mot hd nudc c6 dong chay va nudc trong hd thudng xuyén
duoc cung cép, thay ddi. HO ¢6 chu vi 5,5 km, dién tich mat hd khoang 32 ha, dung tich 0,72
triéu m® va dong chay trung binh nam la 0,7m/s. Cac nhanh sudi db vao hd vao mua mua mang
theo mdt lugng 16n hop chat hitu co va dinh dudng tir thuong ngudn va tir cac hoat dong san
Xuat nong nghiép (trong rau xanh). Ngoai ra, hd con 14 noi tiép nhan ngudn nude thai sinh hoat
ctia cu dan song trong khu vuc, nudc tir hoat dong tudi ctia san golf, vueon hoa va 1o mé [9].

2.2. Thu miu hién truong

Viéc khao sat thu mau hién truong dugc tién hanh ¢ 3 diém: dau vao, dau ra va khu vuc
gitia hd, vao thang 4, dai di€n mua kho, va vao thang 7, dai dién mua mua, ndm 2013 tai hd
Xuan Huong (hinh 1). Mot s6 chi tiéu vat 1i duoc do nhanh tai hién trudng bao gém nhiét do
(nhiét k&), pH (Metrohm 744), d6 trong (dia secchi). Miu nuéc thu cho viéc phan tich ham
luong dinh dudng, nito va phospho ciing duoc tién hanh, giit lanh tir hién trudng cho dén khi
dugc phan tich trong phong thi nghiém. Mau dinh tinh va dinh lwong vi khuan lam duoc thu va
c¢b dinh ngay tai hién trudng bang dung dich Lugol theo huéng dan cia Sournia [10]. MAu tuoi
vi khuan khuén lam ciing dugc thu, dung cho phan lap miu trong phong thi nghiém.
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Hinh 1. HS Xuan Huong, Pa Lat, vdi cac diém thu mau (1 — 3).
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2.3. Phan tich miu trong phong thi nghiém

Cac chi tiéu hoa hoc nudc gdm N-NOs, N-NH,", tong nito, P-PO,> va tong phospho duoc
phan tich trong phong thi nghiém theo huéng dan ctia APHA (muc 4500N, 4500P) [11]. Viéc
dinh danh vi khuan lam dugc tién hanh trén kinh hién vi Olympus BX 51 duwa vao tai liéu phan
loai trong va ngoai nudc [12, 13, 14]. Viéc dinh luong vi khuén lam duoc thue hién bﬁng buéng
dém Sedgewick-Rafter [10]. Vi khuan lam dwoc phan 1ap bang phuong phap hut rira t& bao va
dugc nuoi trong moi truong Z8 6 nhiét do 25 °C, cuong do anh sang 3000 Lux, chu ki sang tbi 1a
12 gio : 12 gio [4].

2.4. Thi nghiém ddc hoc sinh thai ciia vi khuin lam Ién sinh vat

Trong thi nghi€ém nay, loai vi giap xac Daphnia magna (mua tir cong ty Microbio test, Bi)
va loai vi khuan lam Cylindrospermopsis raciborskii, &3 phan 1ap duoc tir hd Xuan Huong, dugc
dung 1am d6i twong nghién ctru (hinh 2). Thi nghiém duoc thiét ké véi 4 16 thi nghiém bao gém
1 16 d6i chimg (D. magna duoc cho an véi 100 % thirc dn 14 tao luc, Scendesmus) va 3 16 phoi
nhiém (D. magna dugc cho an véi (i) 90 % tao luc + 10 % C. raciborskii; (i) 50 % tao luc +
50 % C. raciborskii; va (iii) 100 % C. raciborskii). Trong mdi 16 thi nghiém, 10 ca thé D. magna
dudi 24h tudi, duge nudi riéng 1é trong 10 binh thuy tinh. M6i truong va thirc in cua D. magna
dugc thay méi 2 ngay/ 1 1an. Céac dic diém sinh hoc theo ddi bao gém sy séng chét va tong s6
con non dugc san sinh ra tir cac 16 thi nghiém. Thi nghiém duoc dat trong diéu kién nhiét do
khoang 22 + 1 °C, chu ki sang t6i 14 : 10 va cudng d6 anh sang khoang 1000 Lux [4] va kéo dai
trong 2 tudn.

b P TR,
SRR
a L Gzl o
F A A U
: ] i
{5 :
.k
tr:
&
;;‘_ 5
B
& =
-'\. ‘_ﬂ
i\j :;;(
1 g;‘\ 'J}.‘
1000 pm '}‘! 50 pm
4 &

Hinh 2. Sinh vit cho thi nghiém: vi giap xac Daphnia magna (trai) va vi khun lam
Cylindrospermopsis raciborskii (phai).

3. KET QUA - THAO LUAN

3.1. Yéu t6 hoa li nuwée

Két qua do nhanh hién truong cho thdy nhiét d6 nudc hd Xuan Huong bién thién tur 23 0C,—
24,5 °C kha dong nhat va on dinh trong 2 dot khao sat, hoan toan phu hop véi diéu kién thoi tiét
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cua thanh phé ba Lat vao mua mua. Tuy nhién pH cua nudc hd, ¢6 gia tri tr 6,6 — 8,2, thay doi
dang ké gitra cac diém thu mau va thoi diém thu mau, thang 7 pH ¢ gia tri cao hon thang 4.
DPong thoi d6 trong nude hd rat thip, khong qua 30 cm (bang 1). Su bién thién ctia pH va suy
giam dg trong nude hé c6 lién quan chat ché dén sy phat trién va mat do vi khuan lam s& dugc
dé cap & phan dudi cua bai viét nay. Do trong thap (< 30 cm) 1a mot trong nhiing bang ching vé
su suy giam chat lugng méi trudng nudc.

Nong d6 nitrate ciia nude hd bién thién tir 0.09 — 1,7 mg/l, cao nhit ¢ diém s6 1 vao thang
7, va thap nhét ¢ diém 2 vao thang 4/2013. Amonium trong nudc hd Xuan Huong dudi mirc phat
hién ctia may do vao dot khao sat thang 4, nhung ting vot vao thang 7/2013. Ham luong nitrate
va amonium trong nu6ce hd vao thang 7 ting 1én rat cao so voi thang 4 ¢ ca 3 diém thu mau dan
dén ham lugng tong nito trong nudc hd cua thang 7 cao gip nhiéu lan so véi thang 4 (bang 1).
Nguoc v6i su bién thién ham luong nito, ham lugng phosphate trong nuée hd Xuan Huong dudi
murc phat hién cia thiét bi vao thang 7 va c6 gia tri tir 0,02 — 0,04 vao thang 4. Tuy nhién, ham
luong tong phospho trong nudc vao thang 7 lai tuong duong (diém thu mau sb 2, 3) hoic cao
hon (diém thu mau 1) so véi thang 4/2013 (bang 1). Nong d6 nito va phospho trong nude hd cho
thidy méi truong nudc dang ¢ vao tinh trang phu dudng héa [2]. Dong thoi, ham lugng nito va
phospho trong nuéc hd Xuan Huong rat cao so voi nhu cau phét trién cta thyc vat phu du noi
chung va vi khuan lam néi riéng [4] va rat co thé day 1a mot trong nhiing nguyén nhén chinh
thuc day su bung phat vi khudn lam mot cach thudng xuyén trong ho.

Bdng 1. Két qua cac yéu td moi truong nudc ¢ hd Xuan Huong. KPH: khong phat hién;
Ngudng phat hién cua chi tiéu N-NH," 14 0,04 mg/l va P-PO,* 14 0,02 mg/I.

Chi tieu q Thén% 4/2013 7 q Théngq 7/2013 5
Diém 1 Diém 2 Diém 3 Diém 1 Diém 2 Diém 3
Nhiét do (°C) 23,5 24,5 24,5 23 23,5 24
b trong (cm) 30 20 30 20 30 30
pH 6,6 6,51 6,72 7,8 8,2 7,6
N-NO; ™ (mg/1) 0,31 0,09 0,37 1,7 1,56 1,3
N-NH," (mg/l) KPH KPH KPH 6,38 6,27 6,83
TN (mg/l) 6,61 5,15 2,24 23,1 12,3 27,8
P-PO,” (mg/l) 0,04 0,02 0,03 KPH KPH KPH
TP (mg/1) 0,27 0,22 0,17 1,52 0,16 0,18

3.2. Thanh phn loai va mét d§ vi khuén lam

Két qua phan tich da ghi nhan dugc 19 loai vi khuan lam vao dot khao sat thang 4 va 21
loai vao dot khao sat thang 7 (bang 2). Trong d6, bd Oscillatoriales chiém wu thé vé s loai, tir
48 — 52 %, va bd Nostocales c6 ti 18 s6 lugng loai thép nhét, tir 16 — 24 %, trong téng s6 loai vi
khuidn lam. Céac chi vi khuin lam phd bién trong hd 13 Microcystis, Anabaena,
Cylindrospermopsis, Planktothrix va Pseudanabaena. Hau hét nhiing chi nay bao gém cac loai
c¢6 chira khi thé nén s& d& dang diéu chinh vi tri ciia chung trong cot nuée [4], do d6 kha ning
canh tranh vé phat trién trong thily vuc s& cao hon so véi cac loai thyc vat phu du hay vi tao
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Bdng 2. Céu triic thanh phan loai vi khuan lam thudc cac bo khac nhau ¢ hd Xuan Huong.

Bo Thang 4/2013 Thang 7/2013
S6 loai Ti 18 (%) S6 loai Ti 1& (%)
Chroococcales 6 32 6 28
Nostocales 3 16 5 24
Oscillatoriales 11 52 11 48
Téng cong 19 100 21 100

Mat d6 vi khuan lam qua 2 dot khao sat co gia tri tir 160.200 — 2.246.200 ca thé/lit, thap
nhat vao dot thu mau thang 7 & diém thu miu sé 2 va cao nhat vao dot thu mau thang 4 & diém
thu mu sé 3 (hinh 3a). Mat d6 vi khuan lam ghi nhin duoc c6 gié trj tir cao dén rat cao so véi
diéu kién thuy vyc dang hd thong thudng. Diéu nay cho thay chat lugng nude hd di suy giam va
tinh trang mat 6n dinh trong hé sinh thai thay vuc. Ba chi vi khuan lam wu thé trong hd Xuan
Huong vao thoi diém khao sat 1a Microcystis, Anabaena va Cylindrospermopsis (hinh 3b), phan
anh su pht dudng hoa cua thuy vuce [2]. Cac chi vi khuan lam nay duogc biét dén rat nhiéu trén
thé gidi vi kha nang san sinh doc t6 gan va doc to than kinh (anatoxin-a, microcystins,
cylindrosperopsin) rit nguy hlem cho thuy sinh vat, con nguoi va dong vat hoang da [3]. Hai chi
vi khudn lam wu thé trong mau thu thang 4 1a Microcystis va Cylindrospermopsis, va trong mau
thu thang 7 1a Anabaena va Cylindrospermopsis (hinh 3b). Riéng chi Cylindrospermopsis, co
kha néng san sinh dgc t6 than kinh va doc td té bao, chiém ti 1& 1én dén 80 % téng mét do vi
khuan lam trong hé (hinh 3b). Poc t& microcystins da tung dugc phat hién trong hd Xuan Huong
[15]. Do d6, kha nang thuy sinh vét trong ho6 va nguoi dan dia phuong bi phoi nhiém man tinh
v6i doc t6 vi khuan lam rat co thé da va dang xdy ra ma diéu ny can co nhitng khao sat, nghién
ctru sau hon dé lam sang t6 van dé.
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Hinh 3. Mat d6 vi khun lam (a) va ti 1¢ mat d6 vi khuén lam (b) ¢ ho Xuan Huong qua 2 dot khao sat,
thang 4 va 7/2013. VKL: vi khuan lam.
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3.3. DPgc tinh sinh thai ctia Cylindrospermopsis raciborskii 1én Daphnia magna

Sau 2 tudn thi nghiém, tit ca sinh vat, D. magna, trong 16 d6i ching con séng. Tuy nhién,
sinh vat trong céc 16 phoi nhiém bi chét va ti 1¢ sinh vat séng sot suy giam theo thoi gian. Cu thé,
quéan thé sinh vat trong 16 thi nghiém 10 % CR chi con 50 % sau 2 tuan thi nghiém. Nghiém
trong hon, ti 1¢ séng sot cua D. magna trong 16 thi nghi€ém 50 % CR chi con 10 % sau 14 ngay
phoi nhiém va tt ca sinh vat trong 16 thi nghiém 100 % CR chét sau 8 ngay phoi nhiém (hinh 4).
Két qua nghién ciru tir 16 thi nghiém 100 % ctia chung toi twong tu nhu cong bd trude day cua
Nogueira va cs. [16]. Diém khac biét 1a di phoi nhidm (cho an) ¢ cic ti 1& vi khuan lam
C. raciborskii thip hon (10% va 50 %), D. magna van bi anh huéng rit manh ma cic cong bd
khoa hoc trudc day chua thyc hién. Nhu vay, trong diéu kién hd Xuén Huong, khi mat do
C. raciborskii ting cao va chiém wu thé trong thoi gian du dai, quém xd dong vat phu du trong hd
cling s€ bi suy giam va thay d6i dang ké trong thoi gian do. Diéu nay sé gian tiép dan dén sy x4o
tron trong chudi thirc dn va cac thay sinh vat trong hd nhu dong vat phu du va ca.
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Hinh 4. Ti 1& séng st cia Daphnia magna trong 2 tuan thi nghiém. 10 % CR: 16 thi nghiém cho sinh vat
an 90 % tao luc + 10 % C. raciborskii; 50 % CR: 16 thi nghiém cho sinh vat an 50% tao luc + 50 % C.
raciborskii; 100 % CR: 16 thi nghiém cho sinh vat an 100 % C. raciborskii.

Su anh huong cua C. raciborskii 1én sirc sinh san ctua D. magna thay doi tiy theo mat do
ctia vi khuan lam cho sinh vat n. Trong 16 ddi chimg, c6 tat ca 136 con non dugc cac D. magna
me sinh ra trong 2 tuan nudi. S6 lwong con non thu dugc tir 16 thi nghiém 10 % CR chi ¢6 10 ca
thé. O mat d6 C. raciborskii cao hon, toan bd D. magna chét, trong truong hop 100 % CR, hodc
khong thanh thuc, trong truong hop 50 % CR, do d6 khong c6 con non D. magna dugc sinh ra.

Nhu véy, loai vi khudn lam C. raciborskii khéng chi anh hudng 1én strc séng ctia D. magna
me ma con lam suy giam hodc tc ché su sinh san cua chung. Do do, trong diéu kién ty nhién &
ho Xuan Huong, kha nang suy giam mot quéan thé déng vat phi du nao d6 hoan toan c6 thé xay
ra néu vi khuén lam (nhu C. raciborskii) bung phat lién tuc trong thoi gian dai, ma diéu nay can
¢6 nhitng nghién ctru chi tiét hon.
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4. KET LUAN

Chét lugng nude hd Xuan Huong dang & vao tinh trang rat xdu, pha dudng hoa, xét trén

goc do cac chi tiéu héa li nhu d6 trong, dinh dudng hay sinh vat (vi khudn lam). Sy bung phat vi
khuén lam trong ho 12 mot dau hidu x4u cho thuy sinh vat khac trong ho. Doc tinh sinh thai cua
loai vi khuan lam C. raciborskii phan lap tu hd Xuan Huong 1én vi gidp xdc D. magna rat
nghiém trong bao gom sw suy giam sirc song va kim ham sinh san cta vi giap xac. Nhimg
nghién ctru sau hon vé doc t6 vi khuén lam va tac dong cua vi khuén lam c6 doc o hd Xuéan
Huong 1én quan x4 sinh vat trong hd can dwoc nghién ciru vi 1i do chit lwong méi trudng nude,
su can bang hé sinh thai thuy vuc va sirc khoe cong dong.

Loi cdim on. Nghién ctru nay duoc hd tro tir d& tai cip Pai hoc Qudc gia TP HCM, ma sb C2013-24-01.
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ABSTRACT

WATER QUALITY DEGRADATION AND ECOTOXICOLOGY OF CYANOBACTERIA
FROM XUAN HUONG LAKE, DA LAT

Dao Thanh Son" *, Bui Ba Trungz, Vo Thi My Chi’, Bui Thi Nhu Phuongz, Do Hong Lan Chi®,
Nguyen Thanh Son’, Bui Le Thanh Khiet*

"Hochiminh City University of Technology, 268 Ly Thuong Kiet St., Dist. 10, Hochiminh City
2[nstitutefor Environment and Resources, 142 To Hien Thanh St., Dist. 10, Hochiminh City
SVietnam National University — HCMC, Linh Trung Ward, Thu Duc Dist., Hochiminh City

"Email: dao son2000@yahoo.com

Water quality from Xuan Huong lake based on physical, chemical and biological
parameters was monitored in April (representative for dry season) and July, 2013 (representative
for rainy season). Besides, ecotoxicology of the cyanobacterium Cylindrospermopsis raciborskii
isolated from Xuan Huong lake was also investigated via the exposures to the micro-crustacean
Daphnia magna. The obtained results showed that water from the lake is eutrophic and seriously
decreasing its quality. The dominance and bloom of cyanobacteria are bad status for other
aquatic organisms in the lake. The cyanobacterium C. raciborskii adversely affected the micro-
crustacean including survival decrease of mother D. magna and population inhibition of its
offspring. Monitoring on water quality of the lake especially on cyanobacteria and their toxins
should be implemented because of environmental quality, ecosystem balance and community
health protection.

Keywords: Eutrophication, cyanobacteria, ecotoxicology, Cylindrospermopsis raciborskii,
Daphnia magna.
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