33(3): 87-92

Tap chi SINH HOC

9-2011

CHAT LUONG NUGC VA QUAN XA THUC VAT NOI
HE THONG SONG PAY - NHUE

DUONG THI THUY, VU THI NGUYET, HO TU CUONG, PANG PINH KIM

Vién Cong nghé Moi truong
LE THI PHUONG QUYNH

Vién Hoéa hoc cdc Hop chdt thién nhién

Do thi héa nhanh chéng cung véi nén kinh
t€ phét trién manh & Viét Nam da va dang dan
t6i 6 nhiém moi trudng s6ng, anh hudng tGi sic
khoe cong dong. Nhiéu luu vuc song thuoc céc
khu vuc kinh t€ trong di€ém bi 6 nhiém nghiém
trong, trong d6 phai ké dén hé thong song Nhué
- bay [1, 2]. Véi téng dién tich khoang 7949
km?, luu vuc song Nhué - Pdy da va dang chiu
nhiéu tdc dong déng ké ctia con ngudi do viéc
xa thai vao moi truong khong dam bao tiéu
chuén va quy trinh din dén chat lugng nudc va
da dang sinh vat bi suy giam. Trong khi do,
nguon nudc tir hé thong song nay van dang duogc
st dung dé cung cip nguoc lai cho céc hoat
dong san xudt cong - nong nghiép, va dac biét 1a
dugc st dung nhu nguén nude sinh hoat & mot
s0 khu vuc (thi xa Pha Ly, Ha Nam) [3]. Do d6,
nghién ctru chat lugong nude song Nhué - DPay co
vai trd quan trong gidp cac nha quan ly danh gia
duoc tinh trang chat luong moi trudong ciing nhu
xdc dinh 16 su bién déi cau tric quan xa sinh vat
thuy sinh trong moi trudng nudc song, dé tir d6
dua ra céc giai phap cu thé va hiru hiéu nhim
giam thiéu va ngan chin 6 nhiém. Bai bdo nay
trinh bay chat luong nuée va bién dong céu tric
quan xa thuc vat phu du trong hé thong song
Nhué - Bdy. Maéi lién quan gitra chat luong nudc
song va quan xa vi tao dugc thao luan hudng téi
viéc st dung cau tric quan xa vi tao nhu mot chi
thi cho su bién déi chat lugng nudc.

1. PHUONG PHAP NGHIEN CUU

Dé ddnh gia chat lugng nudc song Nhué -
D4y, 6 diém nghién cttu trén song Nhué va Py
da dugc lua chon: trén song Ddy bao gom Dap
Phung, Mai Linh, T€& Tiéu, Cau Qué va Cau Do;
trén song Nhué: tai Khé Tang (diém sau khi hop
luu song To Lich - Nhu¢). Ciac mau trén duoc

lay tai 6 vi tri vao cac thang 4, 6, 8 va 11 trong
hai nam 2007 va 2008. Cac chi tiéu nhiét do
nude, pH, 0xy hoa tan (DO), do dan dién, do
duc, do mudi duge do tai hién trudng bang may
do da chi tieu (HYDROLAB). Cic mau nudc bé
mat dugc thu va loc qua gidy loc Whatman
GF/F trudc khi dugce phan tich tai Vién Héa hoc
cac Hop chat thién nhién, Vién Khoa hoc va
Cong nghé¢ Viét Nam. Ham luong cac chat dinh
dudng (NO,, NO,, NH,, PO,, P téng, Si) va Chl
a duoc xac dinh theo phuong phap cia APHA
[4] trén mdy so mau Drel 2080 (Hach, M¥).

MAu xé4c dinh thanh phén thuc vat néi dugc
thu bang lu6i vot phit du (kich thuée 16 40 um)
sau khi kéo nhiéu lan theo phuong nim ngang.
Maiu dinh luong duoc thu sau khi loc mot thé
tich nudc song nhat dinh qua lugi vot thuc vat
phu du. Mau thu dugc dung trong lo nhua va c6
dinh ngay béang formol (4%). Dinh loai loai theo
céc tai liéu phan loai da c6 [5, 6, 7].

Phép phan tich hop phan chinh (Principal
Component Analysis, PCA) duoc st dung dua
tréen phan mém SPAD (version 5.6, Decisia,
Paris, France). Phép phan tich nay duoc thuc
hién dua trén cac thong s6 thuy 1y, thay héa
nhiam xéc dinh m6i tuong quan va nhan t6 déng
vai trd0 quan trong trong su khdc biét vé chat
lugng nudc tai cdc diém nghién cifu trén song
Nhu¢ - Day.

II. KET QUA VA THAO LUAN

1. Cac thong s6 thuay ly, thuy hoa moi
truong nuéc song Nhué - Day
Két qua quan tric chat luong moi trudng
nudc song Nhué - Pdy trong hai nam 2007 -
2008 dugc trinh bay ¢ bang 1.
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Bdng 1

Gia tri trung binh (thap nhat - cao nhat) cua cac thong so thuy ly va thay héa
tai cac diém thu mau trén song Nhué - Pay giai doan 2007 - 2008

Thong s6 Pap phung Mai linh T€ tiéu Cau qué Cau do Khé tang
T (°C) 28,8 28,4 29.9 26,5 26,3 26,0
(23,8-32,0) (23,4-31,0) (23,8-35,3) (17,1-34,3) (16,4-33,8) (17,2-31,7)
H 7,8 7,2 7,1 7,5 7,5 7.8
P (7,0-8,4) (6,5-9,0) (6,7-7,9) (6,7-8,8) (6,6-9,1) (6,7-10,5)
DO (mg/l) 4.4 1,1 3,1 2,9 2,5 1,0
(2,2-7,2) (0,3-1,8) (2,5-44) (1,2-7,9) (0,8-5,8) (0,1-4,8)
D6 mudi (%o) 0,1 0,2 0,1 0,1 0,2 0,2
j (0,1-0,2) (0,1-0,3) (0,1-0,2) (0,1-0,2) (0,1-0,2) (0,1-0,4)
Do din dién 281,3 341,3 238,1 286,8 319,3 461,0
(US/em) (221,4-318,0) | (233,7-499,9) | (170,2-326,6) (179,4-392,8) | (204,8-414,1) | (225,9-747,1)
Do duc 21,7 19,6 453 239 254 103,8
(NTU) (10,4-49.,2) (10,1-29,3) (34,7-56,2) (10,3-39.,5) (13,3-49.,9) (25,1-745,0)
N-NO, (mg/l) 0,040 0,029 0,057 0,099 0,107 0,020
(0,005-0,140) | (0,001-0,140) | (0,001-0,094) (0,001-0,299) | (0,001-0,304) | (0,001-0,140)
N-NO, (mg/l) 0,308 0,208 0,562 1,033 0,967 0,196
; (0,027-0,710) | (0,001-0,610) | (0,032-1,601) (0,040-2,570) | (0,090-2,590) | (0,010-0,742)
N-NH,(mg/l) 0,307 1,327 0,524 0,505 0,973 4,419
(0,118-0,579) | (0,365-3,840) | (0,090-1,025) (0,133-2,987) | (0,114-2,920) | (0,764-11,40)
P-PO,* 0,047 0,089 0,054 0,038 0,056 0,854
(mg/1) (0,001-0,088) | (0,020-0,180) | (0,010-0,104) (0,001-0,098) | (0,001-0,206) | (0,001-3,149)
T-P (mg/l) 0,941 1,111 0,797 1,477 1,551 3,634
(0,041-4,450) | (0,132-4,450) | (0,040-3,650) (0,003-4,340) | (0,026-5,550) | (0,263-12,20)
Si (mg/l) 2,0 2,5 3,0 3,2 2,6 4,0
(0,8-2,8) (1,0-3,1) (2,0-4,9) (1,5-6,9) (1,7-5,0) (2,0-7,8)
Chl a (ug/L) 12,0 9,8 5,0 4,4 7,0 7,7
(3,2-18,2) (2,4-20,5) (2,8-10,5) (0,1-15,6) (0,0-16,0) (0,7-16,6)

Yéu t6 2 (58.0%)
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Céc két qua cho thay, tai cic diém quan trac
nhiét d0 nuéc dao dong tr 16,4 - 35,3°C, pH
trung tinh - kiém (trung binh dat 6,7). Ham
lugng 6xy hoa tan trung binh c6 gid tri cao nhat
tai Dap Phung (4,4 mg/L), thugng nguén song
Pay va gia tri trung binh thap nhat dugc ghi
nhan tai diém Mai Linh (1,1 mg/L). Doc theo
dong chay vé phia ha luu, gid tri DO giam dan
so v6i diém thuong ngudn dat 3,1 mg/L; 2,9
mg/L va 3,5 mg/L (tai T€ Tiéu, Cau Qué, Ciu
Do tuong tng). Do dan dién tai cidc diém quan
tric trén song Pay dao dong trong khoang rong
tr 170,2 puS/cm - 499,9 uS/cm, nhung van thap
hon nhiéu so vé6i diém Khé Tang (747,1 puS/cm).
Két qua phan tich cic mudi vo co cho thady,
trong ving thugng nguodn song Pay, trude khi
hop luu v6i song Nhué, ham lugng mu6i amoni
va photphat ¢6 xu huéng tang dan. Ham lugng
chlorophyll tai Dap Phung va Mai Linh (dat
12,0 pg/L va 9,8 pg/L tuong tng) cao hon cic
diém Cau Do, T¢ Tiéu va Ciu Qué (dat 6,9
mg/L, 5,0 mg/L va 4,6 mg/L, twong tng). Céc
thong s6 quan tric trén song Nhué tai diém Khé
Tang cao hon déng ké so véi cdc diém quan trac
trén song Pay (p < 0,05).

Thong qua phép phan tich hgp phan chinh
(Principal component analysis, PCA), phan bo
diém 1ay méu theo chat lugng nudc duoc trinh
bay ¢ hinh 1. Day la mot phuong phap thong ké
da bién s6. Phép phan tich nay cho biét nhan to
nao co vai trd quan trong trong viéc giai thich su
khac biét vé chat lugng nudc tai cdc diém
nghién ctu. PCA chia chat luong nudc tai 6
diém 14y mau thanh 3 nhém chinh. Nhém 1
(Pap Phung) dugc dac trung bdi nong do oxy
hoa tan cao, ham lugng cdc chat dinh dudng
thap; day la diém dau nguén nén chat luong
nudc twong doi sach, dat tieu chudn nudc mat.
Nhém 2 (Mai Linh, Khe Tang) v6i dac trung
ham lugng N-NH,, P-PO, d¢ dan, d duccao; tai
day nguon nudc bi 6 nhiém nang do tiép nhan
truc ti€p nguodn thai dé vao. Nhém 3 bao gém
céc diém T€ Tiéu, CAu Qué va Ciu Do do c6
ham lugng nitrit va nitrat khd tuong dong va chat
lugng nude viing nay duoc cai thién dan do qua
trinh tu lam sach cua dong chay. Qua cac s6 liéu
thu dugc, c6 thé nhan thay chat lugng nudc song
Nhué (diém Khe Tang) va song Pdy (diém Mai
Linh) bi 6 nhiém t6i mic bdo dong, dac biét 1a
cac muoi dinh dudng amoéni va phét phat vao
mua kho. Nong do 6xy hoa tan thap tai hai diém

Khe Tang va Té Tiéu c6 thé lién quan dén
viéc gia tang phan huy cac hop chat hitu co
trong nudc song. Tai hai diém nay, nudc song
c6 mau den, dong chay cham.

2. Thanh phan thuc vat pha du va bién
dong mat do thuc vat néi

Thanh phan khu hé vi tdo song Nhué - Day
rat phong phd. Qua qua trinh diéu tra khao sat
ching t6i da phat hién dugc 170 loai va dudi
loai thudc 5 nganh trong dé tao silic (67 loai),
tdo mat (43 loai), nganh tao luc (31 loai), vi
khuan lam (26 loai) va tdo gidp (3 loai). Pa s6
cac loai tdo quan sat dugc la nhitng loai c6 phan
b rong, dang don bao hoac tap doan, thich nghi
diéu kién nudc chay cham.

Thanh phan loai c6 su bién dong doc theo
dong chay tir thugng nguén dén ha luu. Tai Dap
Phuing, quéan xa thuc vat néi chl yéu Ia céc chi
Aulacoseira, Cyclotella, Fragilaria (tdo silic),
Pediastrum, Staurastrum (tao luc) nhiing chi tao
nay thuong thdy & nhitng noi ngheéo dinh dudng.
O nhitng noi bi 6 nhiém hitu co cao nhu Khé
Tang va Mai Linh, cac loai ua sach bi thay thé&
bdi cdc loai wa ban nhu cdc loai thuoc cic chi
Euglena, Phacus (tdo mat), Oscillatoria,
Spirulina, Merismopedia, Microcystis, Lyngbya
(vi khudn lam) va mot s6 loai tao luc kich thuéc
nho nhu Chlorella, Scenedesmus... Xuoi dan vé
ha Ivu (Cau Qué&, Ciu Do) céc lodi va ban vin
hién dién nhung khong chi€ém uu thé (s6 loai tao
mit va vi khudn lam gidm). Trong thoi gian
quan tric, tAn xuét bat gap tdo mat va vi khuén
lam 1a nhiéu nhéat. Cic nghién cdu trudc day
[8, 9] cho thdy, su ¢ mat cac chi tao nhu trén 1a
chi thi cho ving 6 nhiém hitu co, nuéc phd
dudng v6i nong do nito va phétpho cao. Két qua
nghién cttu vé thanh phan loai trong hé thong
song Day - Nhué trong nghién cttu nay phu hop
voi mot s6 két qua da cong bo trude day vé chat
lugng nude song Pay - Nhué [2].

Bién dong vé s6 luong t&€ bao thé hién su
tang hoac giam kha nang sinh trudng cua tao.
Khi gap diéu kién thuan lgi, ching ting trudng
manh, dat s6 luong 16n. Bién dong s6 luong t€
bao thuc vat néi trung binh theo thdi gian trong
hé thong song Nhué - Ddy dugc trinh bay tai
hinh 2. S6 lugng t€ bao thuc vat ndi ghi nhan
trong cac dot khao sat nam 2007 va 2008 la
kha cao, dao dong tir 273 x 10° dén 479 x 10°
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t€ bao/L, thap nhat vao mua kho nam 2008 va
cao nhat vao mua mua 2007.

Nhin chung, vao mua kho ham lugng
khodng trong nudc song khong cao, mua it, vi
tdo néi chung déu kém phit trién nén s6 luong
t€ bao thap, it bién déi. Khi miia mua dén, nudc
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song duoc bd sung cdc ngudn dinh dudng khac
nhau, day chinh 1a diéu kién thuan 1gi cho vi tao
phdt trién manh. Vi vay, vdo mia mua nam
2007 va 2008 so luong t€ bao & hé thong song
Nhué - PBdy cao hon mua kho, twong tng dat
368 x 10° t& bao/L va 230 x 10° t& bao/L.

2008

Mua khé -08 Mua mwa -08

Hinh 2. Bién dong mat do thuc vat phu du trung binh
trong hé thong song Nhué - Pay theo mua trong hai nam 2007 va 2008.

Mat do t€ bao thuc vat néi tai 6 diém nghién
cttu dao dong tir 5 x 10° t& bao/L dén 152 x 10°
t€ bao/L. Mat do t€ bao thuc vat phu du tai
cac diém Dap Phiung, Mai Linh va Khé Tang
thap hon so vé6i cic diém Té Tieu, Cau Qué
va Ciu Do. S6 lugng té€ bao dat cao nhat tai
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hai diém T¢ Tiéu (mia mua) va Cau Qué (mua
kho) c6 thé lién quan dén su ¢6 mat clia cc tap
doan t€ bao dang sgi, ban hoac cac t€ bao c6
kich thu6c nhé ma dién hinh 1a céc chi
Oscillatoria, Lyngbya, Sprulina, Merismopedia,
Trachelomonas...

0O Cyanobacteria
O Dinophyta

B Euglenephyta

Mua kho -2008 Mla mwa -2008

Hinh 3. Bién dong s6 lugng t&€ bao cac nganh tao theo mua trong hai nam 2007-2008
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Bién dong vé s6 luogng t€ bao gilta cdc
nghanh tdo dugc trinh bay & hinh 3. Vi khuén
lam chi€m sinh khéi 16n trong quan xa thuc vat
néi tai cdc thoi diém nghién ciu, dic biét vao
thoi diém mua kho (250 x 10° t€ bao/L nam
2007). Mot s8 diéu kién thuan loi nhu cudng do
chiéu sang, nhiét do nudc song cao... da tao diéu
kién thuan lgi cho Vi khuén lam phat trién manh
dac biét la cac chi tdo da bao dang tap doan nhu
Microcystis, Oscillatoria, Merispomedia...

Ngoai ra, do dugc cdu thanh boi nhiéu t&€
bao xép thanh chubi dai hoic tap hgp cac dim
16n nén cho du tan sudt xudt hién cta nhém
VKL khong nhiéu nhung s6 luong t€ bao lai troi
hon han so v6i cdc nganh tdo khic. Vao thoi
diém mua mua so6 luong t&€ bao vi khudn lam
gidm din thay vao d6 1a téo luc phat trién manh
va chiém uu thé, dién hinh 1a cac chi Chlorella,
Eudorina, Pandorina, Coelastrum,
Crucigenia... S6 lugng t€ bao cuia nganh tao silic
ciing chi€ém mot ty 1¢ dang ké so véi cdc nhém
tdo khdc dao dong trong khoang 25-150 x 10° t&
bao/L.

1. KET LUAN

Tur nhitng két qua nghién ctu chung vé dac

tinh moi truong nudc va cdu tric quan xa tao
silic bam tai 6 diém nghién citu trén song Nhué
- Ddy c6 thé riit ra mot so két luan sau:
Chat lugng nudc hé thong song Diy c6 xu
hudng giam dan tir thugng nguoén vé ha luu, dac
biét 1a cdc doan song nhan nudc tir cic ngudn
thai khong qua xt{r ly va doan song sau khi nhan
nudc song Nhué.

Thanh phan khu hé vi tao song Nhué - Day
rat phong phu. Két qua khao sat cho thay, da
phat hién dugc 170 loai va dudi loai thudc 5
nganh trong d6 tdo silic c6 67 loai, tao mét c6
43 loai, nganh tao luc c6 31 loai, tao lam c6 26
loai va tao gidp c¢6 3 loai. Da s6 céac loai tao
quan sat dugc 1a nhiing loai c6 phan bo rong,
dang don bao hoic tap doan, thich nghi diéu
kién nudc chay cham.

Quan xa thuc vat néi ¢6 maéi tuong quan véi
chat lugng nuée. Bap Phung, nudce sach, chu yéu
1a cac chi Aulacoseira, Cyclotella, Fragilaria
(tdo silic), Pediastrum, Staurastrum (téo luc). O
nhiing noi bi 6 nhiém hitu co cao nhu Khe Tang
va Mai Linh, dugc dac trung boi cac chi
Euglena, Phacus (tdo mat), Oscillatoria,

Spirulina, Merismopedia, Microcystis, Lyngbya
(VKL)... Xuo6i vé ha luu cdc lodi wa bin van
hién dién nhung khong chi€ém wu thé (s6 loai tao
mét va vi khuan lam giam).

S6 luong t€ bao gilta cac nganh tao bién
dong theo thoi gian. Vao mua kho bién dong
khong déng ké. Vao mla mua, c6 su bién dong
16n vé s6 luong t€ bao gitta cdc nganh tao.

Loi cam on: Cong trinh nghién cdu nay
duogc hoan thanh trong khuon khé du 4n hgp tdc
Phdp Viét “Nghién ctu chat lugng nude luu vuc
song Ddy” va dé tai AUF 2092 RR 823-923.
Tap thé tac gia xin chan thanh cam on Bo Khoa
hoc va cong nghé Viét Nam va T6 chic cic
truong Pai hoc noi ti€ng Phap (AUF).
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PHYTOPLANKTON COMMUNITIES AND WATER QUALITY
IN THE NHUE - DAY RIVER SYSTEM

DUONG THI THUY, VU THI NGUYET, HO TU CUONG,
DANG DINH KIM, LE THI PHUONG QUYNH

SUMMARY

The Nhue-Day river system is a good example of peri-urban river which is strongly influenced by the
human activites in the whole basin (basin area: 7949 km?). Recently, the water quality and biodiversity of this
river system has been reduced due to receiving the wastewater from point and non-point sources in its basin.
In this paper, the actual status of water environment quality and the variation of phytoplankton community
structure have been investigated, in terms of species composition in the Nhue-Day river system. The monthly
sampling surveys were organized during the period 2007 - 2008 at 5 sites along the Day river and at the Khe
Tang in the Nhue river. In terms of water quality, the physico-chemical variables such as water temperature,
pH, dissolved oxygen, turbidity, nitrate-nitrogen, nitrite-nitrogen, ammonia-nitrogen, total phosphorus, silica
and Chl a were analyzed. The results showed that the water quality tended to decrease from the upstream to
the downstream of river system, notably in the Day river section after receiving the Nhue river or receiving the
industrial and domestic wastewater. During this period, the phytoplankton community investigation showed
that a total of 170 phytoplankton species belonging Bacilariophyceae, Euglenophyceae, Chlorophyceae,
Dinophyceae and Cyanobacteria were observed. Aulacoseira, Cyclotella, Fragilaria, Pediastrum, Staurastrum
species were abundant in upstream and whereas Euglena, Phacus, Oscillatoria, Spirulina, Merismopedia,
Microcystis, Lyngbya were clearly dominant in the polluted sites (downstream) of the Nhue - Day river
system. The cell number of phytoplankton species varied much in both temporal and spatial ways, especially
in the rainy season. Our results clearly revealed the close relationship between water quality, in terms of
physico-chemical variables and the phytoplankton community structure, in terms of species composition in the
Nhue-Day river system. The results of this study opened the posibility of utilization of phytoplankton
community structure as bioindicator for assessing the water quality in Vietnam.

Keywords. Day river, Nhue river, physico-chemical variables, phytoplankton, water quality.
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