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CHAT LirONG Nl/OC VA QUAN XA THUC VAT NOI 
HE THONG SONG DAY NHU$ 

DUONC THI THUY, VU THI N(,UY£T, H(") TU CUONCJ, DANG DINH KIM 

\ icn Cihig nghe Mdi trudng 

UK THI PHUONG QUYNH 

\ Icn Hda hgc cdc Hop cluit thien nhien 

Do thj hda nhanh chdng cung vdi nin kinh 
tl phat trien manh d Viet Nam da va dang din 
t6i 6 nhilm mdi trudng sdng. anh hudng tdi sue 
khoe cong ddng. Nhilu luu \ ue sdng thudc cac 
khu vuc kinh t l trgng dilm bj d nhiem nghiem 
trong, Uong dd phai kl din be thdng sdng Nhue 

bay [1, 2]. Vdi tdng dien tich khoang 7949 
km', luu vuc sdng Nhue Da\ da va dang chju 
nhieu tac ddng dang kl ciia con ngudi do viec 
xa thai vao mdi trudng khdng dam bao tieu 
chu& va quy trinh din de'n chat lugng nude va 
da dang sinh vat bj suy giam. Trong khi dd, 
nguon nude t& he thdng sdng nay vin dang dugc 
sir dung dl cung ca'p ngugc lai cho cac boat 
dong san xuat cdng - ndng nghiep, va dac biet la 
duoc sir dung nhu ngudn nude sinh hoat d mdt 
soidiu vuc (thj xa Phu Ly, Ha Nam) [3]. Do dd, 
nghien curu chat lugng nude sdng Nhue - Day cd 
vai tro quan trgng giiip cac nha quan ly danh gia 
duoc tinh trang chit lugng mdi trudng cung nhu 
xac djnh rd su bien ddi ciu tnic quin xa sinh vat 
thuy sinh trong mdi trudng nude sdng, de tii dd 
dua ra cac giai phap cu the va hiiu hieu nhim 
giam thieu va ngan chan d nhilm. Bai bao nay 
trinh bay chit lugng nude vi bien ddng ciu triic 
qudn xa thuc vit phu du trong he thdng sdng 
Nhue - Day. Md'i lidn quan giira chit lugng nude 
s6ng va quan xa vi tao dugc thao luan hudng tdi 
viec sir dung cau tnic quan xa vi tao nhu mdt chi 
thi cho su bie'n ddi chat lugng nude. 

I. PHUONG PHAP NGHIEN CtTU 

Dl danh gia ehift lugng nude sdng Nhue 
Day, 6 diem nghien cufu tren sdng Nhue va Day 
da dugc lua chgn: tren sdng Day bao gdm Dap 
Phiing, Mai Linh, Td' Tieu, Ciu Qui va Ciu Dg; 
frto sdng Nhue: tai Khe Tang (diem sau khi hgp 
lltu s6ng Td Lich Nhue). Cac miu tren dugc 

lay lai 6 vj trf vao cac thing 4, 6, 8 va 11 trong 
hai nam 2007 va 2008. Cac chi tieu nhiet do 
nude, pH, dxy hda tan (DO), do din dien, do 
due, do mudi dugc do tai hien trudng bing miy 
do da chi tieu (HYDROLAB). Cac miu nude bl 
mat dugc thu va lgc qua giiy lgc Whatman 
GF/F trudc khi dugc phin tfch tai Vien Hda hgc 
cac Hgp chii thien nhien, Vien Khoa hgc va 
Cdng nghe Viet Nam. Ham lugng cac chit dinh 
dudng (NO2, NO3, NH4, PO4, P tdng, Si) va Chi 
a dugc xac djnh theo phuang phap ciia APHA 
[4] tren miy so miu Drel 2080 (Hach, My). 

Miu xac djnh thanh phan thuc vat ndi dugc 
thu bang ludi vgt phii du (kfch thudc Id 40 \im) 
sau khi keo nhilu lin theo phuong nim ngang. 
Miu djnh lugng dugc thu sau khi lgc mdt thl 
tfch nude sdng nhit dinh qua ludi vgt thuc vit 
phii du. Miu thu dugc dung trong lg nhua va cd 
djnh ngay bing formol (4%). Dinh loai loai theo 
cac tai lieu phin loai da cd [5, 6, 7]. 

Phep phin tfch hgp phin chfnh (Principal 
Component Analysis, PCA) dugc sir dung dua 
tren phin mim SPAD (version 5.6, Decisia, 
Paris, France). Phep phin tfch nay dugc thuc 
hien dua tren cac thdng sd thuy ly, thiiy hda 
nhim xic djnh md'i tUdng quan va nhin td ddng 
vai trd quan trgng trong su khac biet vl chit 
lugng nude tai cac diem nghien ciiu tren sdng 
Nhue - Day. 

II. KET QUA VA THAO LUAN 

1. Cac thdng sd thiiy ly, thuy hoa mdi 
trudng nude sdng Nhue - Day 

Kit qua quan trie chit lugng mdi trudng 
nude sdng Nhue Day trong hai nim 2007 
2008 dugc trinh bay d bang I. 
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Bdng 1 

(iia trj trung binh (Ihap nbid cao nhdt) ciia 
tai cac diem thu m^u tren sdng Nhue -

cac thdng sd thiiy ly va thuy 
Day giai doan 2007 2008 
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Hinh 1. Phin tfch hgp phin (PCA) dua tren cac thdng sd tiiuy ly, thuy hoa 
tai 6 dilm tren sdng Nhud - Day 
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Cac kit qua cho thiy, tai cac diem quan trie 
nhiet dd nude dao ddng ttr 16,4 35,3''C, pH 
tmng tfnh kiem (trung binh dat 6,7). Ham 
ludng dxy hda tan trung binh cd gia trj cao nhii 
tai Dip Phung (4,4 mg/L), thugng ngudn sdng 
Day va gia trj trung binh thi'p nhit dugc ghi 
nhan tai diem Mai Linh (1,1 mg/L), Dgc theo 
dong chay vl phfa ha luu, gia trj DO giam din 
so vdi diem thugng ngudn dat 3.1 mg/L; 2.9 
mg/L va 3,5 mg/L (tai T l Tieu, Cau Que. Can 
Do tUdng ling). Do din dien tai cac dilm quan 
trdc tren sdng Day dao ddng trong khoang rdng 
tir 170,2 pS/cm 499,9 pS/cm, nhmig \'an tha|-) 
hon nhilu so vdi dilm Khe Tang (747,1 pS/cm). 
Kit qua phin tich cac mudi vd cd cho llui). 
trong viing thugng ngudn sdng Day, tiardc khi 
hcifp luu vdi sdng Nhue, ham lugng mudi amdni 
va phdtphat cd xu hudng tang din. Ham lugng 
chlorophyll tai Dip Phiing va Mai Linh (dat 
12,0 pg/L va 9,8 pg/L tUdng img) cao hon cac 
diem Ciu Dg, T l Tieu va^Ciu Qui (dat 6.9 
mg/L, 5,0 mg/L va 4,6 mg/L, tuong iing). Cac 
thong sd quan trie tren sdng Nhue tai dilm Khe 
Tang cao hdn dang kl so vdi cac dilm quan trie 
tren song Diy (p < 0,05). 

Thdng qua phep phin tich hgp phin chfnh 
(Principal component analysis, PCA), phin bd 
diem lay miu theo chat lugng nude dugc trinh 
bay d hinh 1. Day la mdt phuong phap thdng ke 
da bie'n sd. Phep phan tfch nay cho biit nhan td 
nao CO vai trd quan trgng trong viec giai thfch su 
khac biet vl chat lugng nude tai cac dilm 
nghien ciiu. PCA chia chat lugng nude tai 6 
diem lay miu thanh 3 nhdm chfnh. Nhdm 1 
(Dap Phiing) dugc dac trung bdi ndng do dxy 
hoa tan cao, ham lugng cac chat dinh dudng 
thip; day la diem diu ngudn nen chit lugng 
nuoc nrong dd'i sach, dat tieu chuin nude mat. 
Nhom 2 (Mai Linh, Khe Tang) vdi dac trung 
ham lugng N-NH4, P-P04.dd din, do due cao; tai 
day nguon nude bj d nhilm nang do tiep nhin 
true tiip ngudn thai dd vao. Nhdm 3 bao gdm 
cac diem Te Tieu, Cau Que va Ciu Do do cd 
ham lugng nitrit va nitrat kha tuong ddng va chi't 
litong nude viing nay dugc cai thien din do qua 
trinh tu lam sach ciia ddng chay. Qua cac so lieu 
thu dugc, cd thl nhin tha'y cha!t lugng nude sdng 
Nhue (dilm Khe Tang) va sdng Day (dilm Mai 
Linh) bi d nhilm tdi mde bao ddng, dac biet la 
cac mudi dinh dudng amdni va phdt phat vao 
miia khd. Ndng do dxy hda tan thap tai hai diem 

Khe Tang va T l Tieu cd thl lien quan den 
viec gia tang phin buy cac hgp chit hCru co 
trong nude sdng. Tai hai dilm nay, nude sdng 
cd mau den, ddng chay cham, 

2. Thanh phan thirc vat phii du va bien 
ddng mat do thuc vat ndi 

Thanh pliin khu he vi tao sdng Nhue Day 
ral phong phii. Qua qua tnnh diiu tra khao sit 
chung Idi da phat hien dugc 170 loai va dudi 
loai thudc 5 nganh trong dd tao silic (67 loai), 
tao mit (43 loai), nganh tao luc (31 loai), vi 
khuin lam (26 loai) va tao giap (3 loai). Da sd 
cac loai tao quan sat dugc la nhirng loai cd phin 
hd rdng, dang don bao hoac tip doan, thfch nghi 
diiu kien nude chay chim. 

Thanh phin loai cd su biin ddng dgc theg 
ddng chay tir thugng ngudn din ha luu, Tai Dip 
Phiing, quin xa thuc vat ndi chii yiu la cac chi 
Aulacoseira, Cyclotella, Fragilaria (tao silic), 
Pedlastrum, Staurastrum (tao luc) nhirng chi tao 
nay thudng thay d nhirng ndi ngheo dinh dudng. 
d nhirng ndi bi d nhilm hiiu co cao nhu Khe 
Tang va Mai LTnh, cac loii ua sach bj thay thl 
bdi cac loai ua bin nhu cac loai thudc cac chi 
Euglena, Phacus (tao mit), Osclllatoria, 
Spirullna, Merismopedia, Microcystis, Lyngbya 
(vi khuan lam) va mdt sd loai tao luc kfch thudc 
nhd nhu*Chlorella, Scenedesmus... Xudi din vl 
ha luu (Ciu Que, Cau Dg) cac loii ua ban vin 
hien dien nhung khdng chie'm uu thl (sd loai tao 
mit va vi khuin lam giam). Trong thdi gian 
quan trie, tin xuit bit gap tao mit va vi khuan 
lam li nhilu nhit. Cac nghien ciiu trudc day 
[8, 9] cho tha'y, su cd mat cic chi tao nhu tren li 
chi thj cho viing d nhilm hiiu cd, nude phii 
dudng vdi ndng do nito va phd'tpho cao. Kit qua 
nghien ciiu vl thanh phin loai trong he thdng 
sdng Day Nhue trong nghien ciiu nay phu hgp 
vdi mdt sd kit qua da cdng bd trudc diy vl chi't 
lugng nude sdng Day - Nhue [2]. 

Bie'n ddng vl sd lugng te bao thl hien su 
tang hoac giam kha nang sinh trudng ciia tao. 
Khi gap diiu kien thuan lgi, chiing tang trudng 
manh, dat sd lugng ldn. Bien ddng sd lugng t l 
bao thuc vat ndi trung bmh theo thdi gian trong 
he thdng sdng Nhue Day dugc trmh bay tai 
hinh 2. Sd lugng te bao thuc vat ndi ghi nhan 
trong cac dgt khao sat nim 2007 va 2008 la 
kha cao, dao ddng tii 273 x 10' din 479 x 10' 
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l l bao/L, thap iibai vao miia khd nam 2008 va sdng dugc bd sung cac ngudn dinh dudng khac 
cao nhii vao miia mua 2007. nhau, diy chfnh la diiu kien thuan lgi cho vi tao 

MI- 1 - 1 1 1 I , . nhat triln manh Vi viv, vao miia mua nam 
Nhin chuim, vao mua kho bam luong P'"*' "'*'" "":^""- ^ ' ^^J"' , , . , . , ' 

khoanu trong luroc sonu khong cac. mua ft,' vi 2007 va 2008 sd lugng lc bao a he thong song 
lao luu Chun" dci. kcn/pluit IIKMI ,10.1 so luong ^huc Day cao hdn mua kho, tUdng ung dat 
IC bao llK.p. .1 b.cn cidi. Kbi miia mua den, niKVc ^68 x 10" lc bao/L va 230 x 10' le bao/L. 
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do,111 le h.io d.ine •-oi. h,in ho.ie i.ae te hao eo 
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Hinh 3. Biin ddng sd lugng t l bao cac nganh tao theo miia trong hai nam 2007-2008 
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Bie'n ddng vl sd lugng te bao giiia cac 
nghanh tao dugc trinh bay d hinh 3. Vi khuin 
lam chiim sinh khd'i ldn trong quin xa thuc vit 
noi tai cac thdi dilm nghien cii'u, dac biet vao 
thdi dilm mua khd (250 x 10̂ ' t l bao/L nam 
2007). Mdt sd dieu kien thuin lgi nhu cudng dd 
chieu sang, nhiet dd nude sdng cao... da tao diiu 
kien thuin lgi cho Vi khuin lam phat triln manh 
dac biet la cac chi tao da bao dang tap doan nhu 
Microcystis, Osclllatoria, Merispomedia... 

Ngoai ra, do dugc ciu thanh bdi nhilu lc 
bao xIp thanh chudi dai hoac tip hgp cac dam 
16n nen cho dii tin suit xuit hien ciia nhdm 
VKL khdng nhilu nhung sd lugng t l bao lai trdi 
hon han so vdi cac nganh tao khac. Vao ihdi 
diem mua mua so lugng t l bao \ i khuin lam 
giam din thay vao dd la tao luc phai triln manh 
va chie'm uu thl. diln hinh la cac chi Chlorella, 
Eudorina, Pandorina. Coelastrum, 
Crucigenla... Sd lugng tc bao ciia nganh tao silic 
ciing chie'm mdt ty le dang kl so vdi cac nhdm 
tao khac dao ddng trong khoang 25-150 x 10" t l 
bao/L. 

III. KET LCAN 

Tii nhirng kit qua nghien ciiu chung vl dac 
tfnh mdi trudng nude va ciu tnic quin xa tao 
silfc bam tai 6 dilm nghien cuu tren sdng Nhue 
- Day cd thl nit ra mdt sd kit luan sau: 
Qiat lugng nude he thdng sdng Diy cd xu 
hudng giam din tii thugng ngudn vl ha luu, dac 
biet la cac doan sdng nhin nude tir cac ngudn 
thai khdng qua xir ly va doan sdng sau khi nhan 
mdc sdng Nhue. 

Thanh phin khu he vi tao sdng Nhue Day 
rat phong phii. Kit qua khao sat cho thiy, da 
phat hien dugc 170 loai va dudi loai thudc 5 
nganh trong dd tao silic cd 67 loai, tao mit cd 
43 loai, nganh tao luc cd 31 loai, tao lam cd 26 
loai va tao giap cd 3 loai. Da sd cac loai tao 
quan sat dugc la nhiing loai cd phin bd rdng, 
dang don bao hoac tap doan, thfch nghi diiu 
ki6n nude chay cham. 

Quin xa thuc vat ndi cd md'i tUdng quan vdi 
chat lugng nude. Dap Phiing, nude sach, chu yeu 
la cac chi Aulacoseira, Cyclotella, Fragilaria 
(tao silic), Pedlastrum, Staurastrum (tao luc). (J 
nhirng noi bi d nhilm hiiu cd cao nhu Khe Tang 
va Mai Linh, dugc dae tnmg bdi cac chi 
Euglena, Phacus (tao mit), Osclllatoria, 

Spirullna, Merismopedia, Microcystis, Lyngbya 
(VKL)... Xudi vc ha luu cac loai ua ban vin 
hi^n dien nhung khdng chiim uu thl (sd loai tao 
mil va vi khuin lam giam). 

Sd lugng t l hao giCra cac nganh tao biin 
ddng theo thdi gian. Vao mua khd biin ddng 
khdng dang kc. Vao miia mua, cd su biin ddng 
ldn vl sd lugng t l bao giCra cac nganh tao, 

Loi cdm an: Cdng trinh nghien ciiru nay 
dugc hoan thanh trong khudn khd du an hgp tic 
Phap Viet "Nghien curu chit lugng nude luu vuc 
sdng Day" va dl lai AUF 2092 RR 823-923. 
Tip thl tic gia xin chan thanh cam dn Bd Khoa 
hgc va cdng nghe Viet Nam va To chiic cac 
trudng Dai hgc ndi tiing Phap (AUF). 
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PHYTOPLANKTON (OMMUNITIES AND WATKR QL ALITY 
IN THE NHUE DAY RIVER SYSTEM 

l)ll()N(; THI Till V. V U THI Ntil YET. HO Tl ( I ()N(;. 
DANC DINH KIM.LE IHI PHlONCi Ql YNH 

SUMMARY 

Tlie Nhuc-I)a\ ii\cr syslcm is a good example of pcri-urban nvcr which is strongly influenced by the 
huniim aeliviics in ihc whole basin (basin area: 7949 km*). Rcccnlly. the uaicr 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 invcsligated, 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 phosphoms, silica 
and Chi a were analyzed. The results showed that the water qualii\ 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. Cycloiella. Fragilaria, Pediastrum. Staurastrum 
Sf)ecie5 were abundant in upstream and whereas Euglena, Phacus. (A< illatoria. Spirullna. 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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