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TOM TAT

Nghién ciu nay khao sat khu hé vi khudn lam (VKL) va cac yéu té méi truweong chinh chi phéi
quan x& VKL ¢ ho Dau Tiéng. Két qua khdo sdr da thu thdp dwoc 29 loai VKL trong dé 3 chi c6
thanh phan [odi nhiéu nhdt [a Dolichospermum (7 loai), Microcystis (5 loai), va Oscillatoria (4
loai), véi nhém Microcystis thuong chiém wu thé. Két qua phdn tich twong quan chinh tdc cho thdy
khu hé VKL & ho Dau Tiéng chiu sw chi phdi chinh ciia mot s6 yéu t6 méi truong nhw dé duc, pH
va ham liwong cdc chat dinh dwéng.

Tir khéa: chit lugng nudce, hd Dau Tiéng, tuong quan chinh tic, vi khuén lam.

ABSTRACT
Environmental factors regulating cyanobacterial population in the Dau Tieng reservoir

Cyanobacterial assemblages and main environmental factors regulating the cyanobacterial
population were investigated in this study. In total, 29 species have been identified. They belong to
three main genus of cyanobacterium including Dolichospermum (7 species), Microcystis (5
species), and Oscillatoria (4 speceis) in which Microcystis was the most dominant. Canonical
correspondence analysis (CCA) showed that pH, turbidity and nutrients were mains environmental
variables driving the cyanobacterial population in the Dau Tieng Reservoir.

Keywords: cyanobacteria, canonical correspondence analysis, Dau Tieng Reservoir, water
quality.

1.  Ditvén dé

Vi khuan lam (VKL) 1a mot trong nhing sinh vat xuét hién dau tién trén Trai Dét
cach day hang ti nm va ton tai cho dén ngay nay. Tuy nhién, VKL chi yéu hién dién trong
cac thay vue nhu ao hd, sdng sudi co dong chay cham [1]. Cung véi Vi tao, VKL dong mot
vai trd quan trong trong sinh thai thay vuc nhu cung cip nguén ning luong so cip cho céc
chudi thire an trong thay vuc, dong thoi giai phong mot lugng oxy vao khdng khi thong
qua qué trinh quang hop [2]. Tuy nhién, bén canh nhirng dong gop tich cuc, hién tuong
tang truong bung phat hay con goi 1a né hoa caa VKL gy nhiéu h¢ luy Ién chat luong moi
trudng nudc, tai nguyén thiy san va can bang hé sinh thai. Trong d6, mot s6 loai VKL ¢6
kha ning san sinh doc t6. O nudc ta, hién twong VKL no hoa va doc td cua chling thuong
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xuyén hién dién trong céc thuy vuc nudc ngot [3-5]. Chlng cd kha nang san sinh ra céc
loai doc t6 nhu neurotoxin (doc t6 than kinh) va hepatotoxin (d6c t6 gan). Doc t6 VKL tac
dong nguy hiém tai sinh vat thuy sinh va sic khoe con ngudi. Sy ¢b lam chét 76 nguoi &
thanh phé Caruaru, Braxin do sir dung nguon nuéc udng cé chira doc t6 VKL [6]. T chirc
Y té thé gioi (WHO) quy dinh nong do giéi han trong nuéc udng la 1 pg/L [7].

Sy phét trién cua VKL phu thudc nhidu vao cac diéu Kién méi truong nhu pH, nhiét
d0, anh sang, cac chat vi luong va ham luong cac chat dinh dudng [8]. O cac ving 6n dai,
nhiét d6 va anh sang la hai yéu t6 chinh chi phéi su phat trién caa VKL. Tuy nhién, & viing
nhiét d&i noi ma anh sang thuong xuyén cao va nhiét do ludn thich hgp cho VKL thi cac
yéu t6 dinh dudng nhu nitrate, phosphote thuong dong vai tro chinh [9]. Nhiét d6 va ham
luong phosphate dong vai trd chii dao anh huong dén mat @6 VKL va ham luong doc t6
microcystins (MCs) ¢ hd Ndi Coc [3]. Tuy nhién, ham lugng doc t& MCs lai ¢6 tuong quan
thuan voi BODs, ham lugng nito tong va va ham lwong phospho & hd Tri An [5].

H6 Dau Tiéng la hd chira nudc nhan tao ¢ chirc nang: Ngan 1ii, cip nuéc sinh hoat,
tudi tiéu, rira man, cai thién chat luong nuéc va nudi trong thiry san. La ngudn cung cap
tryc tiép hodc gian tiép nudc sinh hoat va tudi tiéu cho hang triéu dan ¢ Tay Ninh, Binh
Duong va TP H6 Chi Minh. Mat vai nghién citu gan ddy cho thay thanh phan VKL & ho
Dau Tiéng kha da dang va thuong xuyén ng hoa kém theo doc t6 gay 6 nhiém méi truong
va nhiéu hé luy cho hé sinh théi [4]. Phan 16n cac nghién ctu & nuéc ta hién nay chi tap
trung vao danh gia sy da dang cua VKL tai cac thuy vire, dic diém hinh théi ciing nhu chi
nghién ctru doc tinh trén thyc vat hodc dong vat thuy sinh. Chua c6 nhiéu nghién ciu tap
trung phan tich cac yéu té méi trudng chinh chi phdi sy phét trién caa VKL va hién twong
no hoa cua VKL.

Bai viét nay nham cung cap va b6 sung thém cho doc gia va cac nha quan Ii mot sé
thong tin co ban vé cac yéu té moi truong chi phdi sy phat trién caa VKL ciing nhu hién
tuong nd hoa cia VKL & hd Dau Tiéng, lam co sé khoa hoc cho viéc dé& xuat nhitng giai
phép thuc tién, kha thi nham muc tiéu han ché va ngin ngira cac rui ro do VKL va doc to
VKL gay ra.

2. Phuwong phap nghién ciu
2.1. Dja diém nghién crru

Céc mau nghién ctu dugc thu 2 1an vao mua khd (thang 4/2016) va miia mua (théang
9/2016) nam 2016 tai 5 vi tri & hd Dau Tiéng (Hinh 1). Hai ¢iém DT3 va DTS5 dai dién cho
khu vuc thuong ngudn va noi c¢o nhiéu hoat dong nudi trong thay san, hai diém DT2 va
DT4 dai dién cho khu vuc giita hd, va diém DT1 dai dién cho chat luong nude trudc khi xa
xudng séng Sai Gon.
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Hinh 1. Ban d6 va vi tri thu mau ¢ ho Dau Tiéng
2.2. Phwong phdp thu mau va do dac

Cac théng s6 moi truong nhu pH, nhiét d§, DO, TDS, dia Secchi va d¢ duc dugc do
dac tai hién truong bang cac thiét bj va may do chuyén dung. Mau phan tich cac théng sé
dinh dudng nitrate, phosphate, tong nito (TN) va téng phospho (TP) duogc thu bang can
nhya 2-L ¢ tang mat va bao quan lanh cho dén khi phan tich.

Mau phan tich VKL duoc thu theo phuong phap ctia Chorus va Bartram (1999) [7].
Theo d6, mau dinh tinh VKL duoc thu bang luéi vét thuc vat phiéu sinh kiéu Juday hinh
nén vai kich thudc mat luéi 1a 25 pm. Méu dinh lugng duoc thu trong can nhya 1-L. Mau
duoc ¢b dinh ngay tai hién truong bang dung dich formaline, nong d6 formaline cudi cling
trong mau vao khoang 4%.

2.3. Phwong phap phan tich

Nitrate, phosphate, TN va TP dugc phan tich bang may quang phé ké (Hach
DR/2500) theo phuong phap chuan caa APHA (2005) [10].

Phuong phap dinh danh céc loai tao lam dua trén co s& hinh théi hoc st dung kinh
hién vi quang hoc Olympus BX51 ¢ d6 phong dai 100-400x theo khéa phan loai VKL cua
c4c tac gia trong va ngoai nuéc nhu Desikachary (1959) [11], Duwong Buc Tién (1996)
[12], Komarek va Anagnostidis (1989, 1999, 2005) [13-15], Cronberg va Annadotter
(2006) [16].

Mau dinh lugng (1-L) duoc dé lang trong dng dong 48h, sau d6 lam dong dac con lai
khoang 5 mL. Mat do té bao trong 1-5 mL mau duoc xac dinh biang budng dém Sedgewick
Rafter theo phuong phap cua Sournia (1978) [17]. Sinh khdi VKL dugc xac dinh theo
phuong phap md phong hinh hoc theo Hillebrand va cs. (1999) [18], Sun va Liu (2003)
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[19], Vadrucci va cs. (2007) [20]. Khéi lugng twoi cia TPVD dugc quy doi theo ti l¢
1mg/mm?3 dya vao phuong phap ciia Wetzel va Likens (2000) [21].
2.4. Phwong phdp xir i 56 ligu

Céc thong s6 dugc kiém tra phan phdi chuan bang phuong phap Levene's test. Trong
truong hop khong dat phan phdi chuan s6 liéu dugce chuyén hda nho ham log(X+1) dé dat
phan phdi chuan. Phuong phép phan tich phuong sai mot va hai yéu té (one- and two-way
ANOVA) va phan tich hau kiém (Tukey's HSD test) nhd phan mém SPSS (IBM Corp.,
Armonk, NY, M1) duoc sir dung dé kiém tra su khéc biét cia céc thong sé méi trudng giia
cac diém thu mau va giira hai mua kho va mua.

Phan tich twong quan chinh tic (CCA) duoc sir dung dé xem xét cac yéu to6 moi
trudng chinh chi phdi quan x& TPVD. Céc yéu to méi trudng it tac dong lén cau tric quan
x8 TVPD duoc loai bo nho phép phén tich hoan vi Monte Carlo. Chi nhirng loai c6 mat do
cao hon 10% trong mdi mau duoc ding trong phép phan tich nay. Phan tich twong quan
chinh tic duoc thuc hién nhd sy trg gilp cua phan mém CANOCO phién ban 4.5 cho
Windows [22].

3. Két qua va thao luan
3.1. Két qud céc chi tiéu hoa li

Két qua phan tich cac thdng s6 hoa li trong nudc mat & ho Dau Tiéng duoc trinh bay
& Hinh 2. pH dao dong tr 7,1-7,3 va mua khé va 7,0-7,5 vao mua mua; DO dao dong tur
6,1-6,7 mg/L vao mua khé va 6,5-6,9 mg/L vao mua mua; nhiét d6 dao dong tir 30—
31,2°C vao mua mua va 29,2-29,9°C vao mua kho; d6 duc dao dong tir 9,1-33,5 NTU vao
mua kho va 30,8-50,4 NTU vao mua mua; ham lwgng nitrate dao dong tir 0,14-0,64 mg/L
vao mua khé va 0,15-0,68 vao mua mua; ham luong phosphate dao dong tur 0,03-0,53
mg/L vao mua khd va 0,1-0,5 mg/L vao muia kho; ham lugng nito tong dao dong tir 2-12,2
mg/L vao mua khé va 2,5-4,8 mg/L vao mua mua; TP dao dong tir 0,05-0,85 mg/L vao
mua khd va 0,06-0,77 mg/L vao mua mua. Ham lugng cAc chat dinh dudng nito va
phospho khé cao & mot sb diém trong ho Dau Tiéng, dic biét 12 & khu vuc thuong nguon
DT3 va DTS5, noi c6 nhiéu hoat dong nudi trong thay san. Biéu ndy phan nao cho thiy hoat
dong nudi trong thay san trong long hd d& gay nhiéu anh huéng xau dén chat lugng nudc
hd. Nudc hdé Dau Tiéng & mirc pha dudng hda dua theo hé théng phan loai pha dudng cua
Ye va cs. (2009) [23] véi TP dao dong tir 25-100 pg/L va TN dao dong tir 600-1500 pg/L.

Két qua phan tich ANOVA cho thiy nhiét do va do duc khac biét gitra 2 mua (p
<0,05). Trong do, nhiét do vao mua kho cao hon mua mua, ngugc lai 6 duc vao mua mua
cao hon mua kho (p<0,05).
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Hinh 2. CAc thdng s6 hda Ii ¢ hoé Dau Tiéng
3.2.  Thanh phan loai vi khudn lam
Két qua khao st ghi nhan duoc 29 loai VKL thudc 5 bd géom Synechococcales (8
loai), Nostocales (8 loai), Chroococcales (6 loai), Oscillatoriales (6 loai), va Spirulinales (1
loai). S6 loai hién dién vao mua kho 1a 24 loai va mia mwa 1a 22 loai. Trong d6 3 nhém c6
thanh phan loai nhiéu nhit 1a Dolichospermum (7 loai), Microcystis (5 loai), va
Oscillatoria (4 loai) (Bang 1).
Bdng 1. Thanh phan loai vi khudn lam & hé Dau Tiéng
Mua Mua

Stt Tén khoa hoc N Ki hiéu
j kho mura
Chroococcales
1 Chroococcus limneticus Lemm. + Clim
2 Microcystis aeruginosa (Kutzing) Kutzing + + Maer
3 Microcystis botrys Teiling + + Mbot
4 Microcystis flos-aquae (Wittrock) Kirchner + + Mflo
5 Microcystis panniformis Komarek et al. + + Mpan
5 Microcystis ~ wesenbergii (Komérek) . Mwes
Komaérek +
Oscillatoriales
7 Geitlerinema splendidum Anagnostidis + Gspl
8 Lyngbya wollei + Lwol
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10
11
12

13

14
15

16

17

18
19
20

21

22
23
24
25
26

27

28
29

Oscillatoria kawamurae Negoro
Oscillatoria limosa Agardh ex Gomont
Oscillatoria princeps Vauch. Ex Gomont
Oscillatoria tenuis Agardh ex Gomont
Synechococcales
Aphanocapsa delicatissima (W. et G.S.
West)
Merismopedia glauca (Ehrenb.) Kitzing
Planktolyngbya limnetica (Lemm.) Kom.
Planktothrix agardhii Anagnostidis et
Komaérek
Pseudanabaena limnetica (Lemm.)
Komaérek
Pseudanabaena mucicola Schwabe
Snowella lacustris (Chodat) Kom. & Hin.
Woronichinia naegeliana (Unger) Elenk
Spirulinales
Spirulina princeps (W. et West) Smith
Nostocales
Dolichospermum affinis Lemm.
Dolichospermum bothai Welsh
Dolichospermum circinalis Rabenh
Dolichospermum flos-aquae Brebison
Dolichospermum mucosa Komarkova
Dolichospermum  smithii ~ (Komérek)
Watanabe
Dolichospermum viguieri Denis et Fremy
Cylindrospermopsis raciborskii Seenayya
Téng 50

+ + + +

+ o+ + o+ o+

+

+

24

22

Okwa
Olim

Opri

Oten

Adel

Mgla
Plim
Paga

Psli

Pmuc
Slac
Whnae

Spri

Daff
Dbot
Dcir
Dflo
Dmuc
Dsmi

Dvig
Crac

3.3. Mgt dj té bao va sinh khai vi khudn lam

Mat d6 té bao va sinh khéi cia VKL ¢ hd Dau Tiéng duoc trinh bay ¢ Hinh 3A. Mat
d6 té bao dao dong tir 431-9583 x 10° té bao/mL vao mia khd va 197-4768 x 10° té
bao/mL vao mua mua. Sinh khdi VKL dao dong tir 0,09-1.45 mg/L vao mia khd va
0,065-0,98 mg/L vao mua mua. Mét do té bao va sinh khdi VKL & DT3 va DT5 thuong
cao hon céac diém con lai. Biéu nay ciing cho thiy hoat dong nudi trong thiry san & hai khu
vuc nay da gop phan lam gia ting mat do té bao va sinh khéi VKL. Nguoc lai khu vuc
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DT1 va DT2 ¢6 ham lugng cac chit dinh dudng thap gilp han ché cac nhém VKL phat
trién.

Céc nhém VKL chinh ciu thanh nén mat d6 va sinh khéi VKL ¢ hd Dau Tiéng 1a
Dolichospermum (Anabaena), Microcystis va Oscillatoria. Ngoai ra mot s nhém khac
nhu Aphanizomenon, Arthrospira, Cylindrospermopsis, Pseudanabaena va Phormidium
ciing xuat hién vai mét do va sinh khéi thap. Miac du, bén canh su hién dién cua nhiéu nhoém
VKL khac nhau, nhém Microcystis ludn ludn chiém wu thé & tat ca cac thang tir thang 7 dén
thang 10, dic biét 1a loai M. aeruginosa. Pay 1a loai tao phat trién manh nhét va gay hién
tuong né hoa trong thang 7 va thang 8 & hd Dau Tiéng (Hinh 3B). Chling ciing xuét hién phd
bién va gay ra hién tugng nd hoa & nhiu qudc gia khac trén thé gigi. Nhiéu nghién ctau cho
thiy 75% truong hop né hoa cia tao lam c6 kha ning san sinh ra doc t6 [23].
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Hinh 3. Mdt d té bao va sinh khoi vi khudn lam (A). Vi khuan lam né hoa (B)
3.4. Twong quan giita diéu Kién méi trwong va vi khudn lam

Két qua phan tich tuong quan chinh tic CCA giita quan xa VKL (bao gom sinh khdi
va mat d6) va céc thong sé héa li trong mua kho va mua mua duoc trinh bay ¢ Hinh 4. Két
qua phan tich cho thay sinh khdi va mat 6 VKL chiu su chi phdi cia mot sé cac yéu th
mai trudng bao gom dé duc, dia secchi, DO, PO4*, TN va TP... Két qua tir biéu ¢6 CCA &
mua kho cho thay do duc, dia secchi, DO, PO4*, TN va TP chi phéi phan 16n sinh khéi va
mat d6 VKL (Hinh 4A). Trong d6 truc CCAl twong quan thuan POs* va TP chi phdi
38,5% d6 bién dong cua khu hé. Truc CCA1 chi phéi phan 16n sinh khéi va mat do VKL
bao gém cac loai Microcystis aeruginosa (Maer), M. wesenbergii (Mwes), M.panniformis
(Mpan), Dolichospermum circinalis (Dcir), D. affinis. Trong khi d6 truc CCA2 tuong quan
thuan voi d6 duc va dia secchi chi phéi 30.6% do bién dong. Truc CCA2 chi phbi mat do
cac loai nhu Microcystis botrys (M.bot), Dolichospermum viguieri (Dvig), D. mucosa
(Dmuc), D. bothai (Dbot), Spirulina princeps (Spri) (Hinh 4A).
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Trong mua mua sinh khéi va mat do6 VKL bi chi phdi nhiéu bai d6 duc, Secchi, pH,
NO3z va PO4>. Truc CCA1 twong quan thuan véi do duc, pH, PO+, twong quan nghich véi
Secchi va NO3™ Truc CCA1 chi phéi 39,5% d6 bién dong va chi phdi phan Ién sinh khi va
mat d6 VKL bao gém cac loai thude chi Microcysyis va Dolichospermum. Nguoc lai, truc
CCA2 tuong quan thuan véi POs*, TN, TP. Truc CCA2 chi phdi 30,1% do bién dong va
chi phéi sinh khéi va mat do cac loai Oscillatoria kawamurae (Okaw), O. limosa (Olim),
Dolichospermum mucicola (Dmuc), D. flosaquae (Dflos), D. affinis (Daff). D. viguieri

(Dvig) (Hinh 4B).
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Hinh 4. Sy chi phdi ciia cac thong sé hoa Ii va quan x& vi khuan lam trong moa khd
(A) va mua mua (B). Ki hiéu tén loai dwoc trinh bay ¢ Bang 1.

O mot s6 ao ho nhiét déi nhu hd Kranji & Singapore, mat d6 Microcystis thuong ti lé
thuan véi ham luong tong nito va tong phospho [24]. Trong d6, phospho déng vai trd
chinh chi phdi sy phét trién caa VKL. Ham luong PO4% ciing duoc béo céo co lién quan
mat thiét vai ham lugng doc t& MCs sinh ra trong noi bao [25]. Két qua nghién cau nay
ciing cho thay ngoai cac yéu t6 dinh dudng chinh nhu NOs  va POs%, sy phét trién cua
VKL ¢ hd Dau Tiéng con phu thude vao do duc. Két luan nay c6 nhiéu diém tuong dong
Vi ghi nhan caa Pham va cs. [26]; trong d6, phosphate 1a mot trong nhiing yéu t6 quan
trong nhét chi phdi sinh khéi vi khuan lam va ham lwong doc t6 MCs ¢ ho Dau Tiéng. Moi
truong nudc hd Dau Tiéng ngoai chiu sy tac dong cua cac hoat dong cong nghiép, nong
nghiép va nudi trong thay san trong khu vuc, con chiu su tac dong truc tiép boi cac hoat
dong khai thac cat va dac biét 1a hinh thirc nudi vit quang canh da gop phan khéng nho vao
viéc gia tang phu dudng trong long hd. Cac hoat dong nay cd truc tiép hay gian tiép gay ra
hién tugng bung phat VKL 1a cau hoi va trin tro can phai giai quyét ¢ nhitng nghién ctu
tiép theo.
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4. Kétluan

Quan x3 VKL ¢ hd Dau Tiéng dic trung cho hé sinh thai hd bi pha dudng véi sy uu
thé cua hai nhom VKL la Microcystis va Dolichospermum. Mat d¢ té bao va sinh khdi
VKL ¢ ho Dau Tiéng vao mua kho thuong cao hon & mia mua va bi chi phdi chinh boi
mot s6 cac yéu té moi truong nhu d6 duc, pH va ham lugng cac chét dinh dudng nito va
phospho. Chat luong nuéc ho Dau Tiéng c6 du hiéu bi phii dudng hoa bai cac hoat dong
céng, ndng nghiép va nudi trong thay san. Do do, can sém c6 nhiing giai phap quan Ii
nham bao vé ngudn nuéc hd Dau Tiéng.

% Tuyén bé vé quyeén loi: Tac gid xac nhéan hoan toan khéng c6 xung dét vé quyén loi.
< Loi cam on:
Nghién ciu nay duoc tai tro béi Quy Phat trién Khoa hoc va Cong nghé Quéc gia
(NAFOSTED), trong dé tai ma sé 106-NN.04-2015.72.
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