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QUAN XA TAO SILIC BAM VA MOI QUAN HE CUA CHUNG VO
CHAT LUQNG MOI TRUONG NU'O'C SONG DAY — NHUE

DUONG THI THUY, HOANG TRUNG KIEN, VU THI NGUYET,
LE THI PHUONG QUYNH, DANG DINH KIM

1. MO PAU

O nudc ta hién nay, téc do d6 thi hod, gia ting dan sb, phat trién san xuat néng nghiép,
cong nghiép hoad ... da va dang c¢6 anh huong khong nho dén 6 nhidm nguon nude. Céc qua trinh
nay thuong di kém Vv6i céc loai hinh chat thai phan 16n chua qua xir 1i dwoc dwa vao mdi truong
tu nhién, 12 nguyén nhan chinh gy ra 6 nhiém & cdc muc do khdc nhau va lam mét cén béng
sinh thdi cdc thuy vuc. Trude thyuc trang do, nghién ctru, ddnh gid hién trang moi truong nudce
nhim g6p phan cho viéc bdo vé€ va quan 1i nguodn nudc la rat can thiét.

Céc chi tiéu thuy 1f, thuy hod da va dang duoc sir dung nhu cic cong cu truyén thong trong
quan tric chit lwong méi trudng nude. Trong thoi gian gan ddy, ngudi ta da bat dau nhin nhan
mirc d6 6 nhiém mai trudng trén cé s sinh thdi hoc, cu thé 1a dwa vao céc chi thi sinh hoc. St
dung sinh vat chi thi dé danh gid chét Iwgng moi truong da dugce st dung phé bién ¢ nhiéu nudce
trén thé gii. Moi sinh vat déu c6 thé sir dung 1am chi thi sinh hoc trong quan tric va ddnh gid
chit lugng nude, tuy nhién mdi nhém déu c6 nhimng uu, khuyét diém nhat dinh. Hellawell (1989)
da théng ké mot s6 nhém thuong duoc sir dung d6i véi cic hé sinh thdi & nude va phan traim do
chinh x4c cua tng nhém. Trong s6 cdc nhém sinh vt chi thi, tao silic 12 nhém c6 tinh wu viét
ndi troi va thuong duge sir dung trong nhiéu nghién ciru dénh gia chét lugng nude do chiing c6
chu trinh phat trién ngén, phan bd rong, phan tng nhanh véi céc thay doi cua cic diéu kién moi
trudng, tai liéu phan loai rét phong phu... (Lange — Bertalot, 1979; van Dam va cs, 1994). Vi
vdy, trong nghién ctru ndy, ching t6i mubn xéc dinh clu tric quan x4 tdo silic bAm trong moi
truong nudc song Nhué- Pdy va nghién clru mbi quan h¢ gilta quan xa tdo silic bam va chét
luong nude cta hé thong sdng nay.

2. PHUONG PHAP NGHIEN CUU

Dé danh gia chat luong nudce song Nhué - Pdy, 6 diém nghién ctru trén song Nhué va Ddy
da dugc lua chon (Pap Phung, Mai Linh, Té Tiéu, Cau Do, Cau Qué, trén song Pay va Khé
Tang, trén song Nhué, sau khi hop luu v6i song Té Lich) (hinh 1). Cc mau tai 6 vi trf trén dugc
léy vao cédc thang 4, 6, 8 va 11 trong nam 2007. Cac chi tiéu nhiét 46 nudc, pH, 6xy hoa tan, do
dan dién, do duc, d6 mudi dugc do tai hién truong béng may do da chi tiéu (HYDROLAB). Céac
mau nude bé mit duoc thu va loc qua giéy loc GF/F (40 pm) trude khi phan tich tai Vién hoa
hoc cac hop chét thién nhién, Vién Khoa hoc va Cong ngh¢ Viét Nam.

Céc mau tao silic bam trén thuc vat thity sinh sau khi thu dugc ¢ dinh béng formol 4%
(Formaldehyde 37% Prolabo, France). Loai bo chét ban trén bé mat vo va ndi chét cua tao silic
bé'mg cdch d6t trong H,0, (30%) va HCI (37%) (Gold va ¢s,2003). Mau tao lam sach duoc dan
trén lam kinh trong moi truong c¢6 d6 khiic xa cao (Naphrax, Brunel Microscopes Ltd, UK; RI =
1,74). Phén loai téo silic dugc tién hanh bang phuong phap so sanh hinh thai duéi kinh hién vi
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quang hoc Leitz DMRD ¢ d6 phéng dai 1000 lan. Dé dinh danh céc loai téo silic, ching tdi sur
dung khéa phan loai cua Krammer va Lange-Bertalot (1986 - 1991).
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Hinh 1. Cdc vi trf thu miu trén song Nhu¢ - Ddy

3. KET QUA VA THAO LUAN
3.1. Céc thong s thuy li, thuy hoa méi trwdong nwéc song Nhué-Day

Két qua quan tric chit luong moi truong nude song Nhué - Pdy nim 2007 dugce trinh bay &
bang 1. Céc két qua ¢ bang trén cho thdy, tai cic diém quan tric nhiét d6 nudc dao dong tir 26,2
+30,0°C, pH trung tinh (dat 7,5 £ 0,5). Ham luong 6xy hoa tan c6 gid tri cao nhit tai Dap Phiing
(4 53 mg/L), thugng nguodn sdng Pdy. Trong khi d6, gia tri DO rat thap duogc ghi nhan tai hai
diém Mai Linh va Khe Tang (1,15 mg/L va 1,20 mg/L tuong tng). Doc theo dong chay vé phia
ha luu, gid tri DO giam dan so v6i diém thuong nguf)n dat 3,25 mg/L, 3,14 mg/L va 2,70 mg/L
(tai Té Tiéu, Cau Qué, Cau Do tuong tmg). BO dan dién dao dong trong khoang 255 uS/cm =+
420 pS/cm, trong d6 gid tri cao nhit do dwoc tai diém Khe Tang. Véi xu hudng tuong ty nhu
vdy, d6 duc cao nhét dugc ghi nhan tai diém Khe Tang (137,6 NTU) va gié tri thap nhét duoc
quan sat tai Dap Phung (14,9 NTU). Két qua phan tich cdc mudi vo co cho thiy, trong ving
thuong nguon song Ddy, trudc khi hop luu véi song Nhué, ham luong mudi nitrit va nitrat tang
dan (trung binh khoang 0,06 mg/L va 0,5 mg/L, twong ng). Ham luong amoéni, phdtphét va
tong photpho tai Khe Tang cao dang ké (p <0,05) so voi 5 diém nghién cuu con lai. Ham luong
silic ¢6 xu hudng ting dan tir Pap Phiing dén Cau Do va Khé Tang. Ham lugng chlorophyll tai
bép Phung, Mai Linh va Khé Tang khd cao dat 12,04 mg/L, 9,85 mg/L va 8,04 mg/L twong Umg.
Tai cic diém Cau Do, Té Tiéu va Cau Qué c6 ham lwong chlorophyll thap hon, dat 6,9 mg/L,
5,0 mg/L va 4,6 mg/L, tuong ing.
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Bang 1. Gia tri trung binh céc thong s thuy li va thiy héa tai cac diém thu miu trén
song Nhu¢ - bay

Thongsé | Pap Phing | Mai Linh Té Tiéu Céu Qué Céu Do Khé Tang
T (°C) 286+3,6 | 300+37 | 297+5]1 268+49 | 266+49 | 262+39
pH 794+04 | 73012 | 7,18+05 | 733+0,3 737+04 | 7,60%0,5
DO (mg/l) 45342 1,15 +0,7 325+08 | 3,14+18 | 27016 1,20+ 1,4
Do mudi (%0) | 0,15+0,01 | 0,18+0,1 | 0,12+0,03 | 0,13+0,04 | 0,16+0,04 | 024+0,1
D?p‘gzrii)én 296,3 +24,9 [368,2+107,9 | 255,1 £49,3 | 290,7 70,6 | 3153 + 65,7 | 4702 + 176
Do duc (NTU) | 149+59 20+8.2 46,1 +103 | 257+7.6 | 265+10,7 |137,6+194,1
N-NO, (mg/l) | 0,02 +0,03 0,01 0,06+0,03 | 0,13+0,08 | 0,12+0,10 | 0,03 0,04
N-NO; (mg/l) | 0,13+0,07 | 0,12+0,1 0,61 +0,7 1,12+0,7 | 098+08 | 026+0,25
N-NH,(mg/l) | 027+02 | 094+08 | 066+03 | 052+0,79 | 0,83+0,8 3,17+2
P-PO," (mg/l) | 0,06 0,03 | 0,08+0,06 | 0,07+0,03 | 0,06+0,02 | 008%0,6 128 +1,1
T-P (mg/) 010,03 | 0,16+0,07 | 024+03 | 0,12+0,07 | 021006 | 1,52+12
Si (mg/1) 3472 447 £22 48342 455+23 | 489+02 | 829+54
Chla(mg/L) | 12,04 + 6,7 | 9.85+8 504+37 | 461+53 6,9+5 8,04 £5,6

3.2. Cau tric quan xa tao silic

Két qua phan tich cdc miu dugc thu thap nam 2007 tai 6 diém nghién ctru trén séng Nhué
va song Pdy cho théy, budc dau da xdc dinh duge 183 loai va dudi loai thudc 7 ho khdc nhau.
Trong do, cac chi c6 ) Iwgng loai 16n nhu: Navicula (58 loai), Nitzchia (27 loai), Gomphonema
(14 loai).... Hau hét cdc loai bét gip trong nghién ciru nay 12 nhitng loai ¢6 phan bd rong. Trong
183 loai va dudi loai tao silic duoc ghi nhan, 6 loai véi do phong phii 16n hon 8 % trong quan xa
tao silic dugc trinh bay ¢ hinh 2.
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Hinh 2. Mitc d¢ phong phi ctia 6 loai tao silic (> 8%) tai 6 diém nghién ctru trén song Nhug - Dy
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Thanh phan loai tao silic & Pap Phing khdc biét so véi cdc diém nghién ciru khic voi
ADMI (Achnanthidium minutissimum) chiém wu thé 29,8%, tiép sau d6 1a cdc loai CAFF
(Cymbella ajﬁms) V01 8%, GPAR (Gomphonema parvulum) voi 4,3%, NPAL (Nitzschia palea)
chiém ti 1¢ thap nhit véi 2,1%. Tai diém Mai Linh va Khe Tang 3 loai CMEN (Cyclotella
meneghiniana), NPAL va GPAR chiém wu thé. Tai diém Té Tiéu, ciu Qué, ciu Po cic loai
NPAL, GPAR va CMEN vén chiém wu thé, véi d6 phong phi > 45%, trong d6 GPAR c6 ti 18
16n nhét tai Té Tiéu (31,1%), tiép sau d6 tai Cau Qué (14,3%) va Chu Do (3,8%). Piém khac
biét tai 3 vi tri nay so voi cac diém nghién ctru khdc 1a ti 1€ loai MVAR (Melosira varians) dugc
ghi nhan 13 cao hon mic di ti 18 nay khong nhiéu (9,0% tai Cau Do, 7,1 % tai Té Tiéu va 1,5 %
tai cau Qué,) trong khi Pap Phiing va Mai Linh khong c6 MVAR, Khe Tang MVAR chi chiém
1,2%). Doc theo dong chay, loai NPAL (Nitzschia palea) c6 xu hudng tang dan tir 2,1% tai bap
Phung dén 32,8% tai Khe Tang. Theo Takamura va cs, Round, 1991, Morin va cs NPAL la loai
c6 kha nang chong chiu cao voi 6 nhiém hitu co va kim loai ndng. Ngoai ra, loai tao nay cting
thudng duoc bét gip & mot sd thuy vuc gidu dinh dudng va ndng do 6xy hoa tan thap [1].

3.3. Mi quan hé giira quin x4 tdo silic bam va chat lrgng nwéc cia hé théng song Nhué-Day
3.3.1. Phan tich hop phan (Principal Component Analysis, PCA) dya trén cdc thong so thuy Ii, thuy hod

Chat Iwgng nude gitra céc diém thu méu trén song Nhué va song Pdy duoc nghién ctu
thong qua phan tich hgp phan, biéu dién trén hinh 3. Két qua phan tich PCA vé céc chi tiéu thuy
1i, thuy hod cho thay chat luong nudc tai 6 diém nghién ctru dugc chia thanh 3 nhém: nhém 1 1a
diém Dap Phiing dugc dic trung boi ham lugng oxy hoa tan cao, d§ dan dién va ham luong cic
mudi dinh dudng thép, nhom hai bao gbm cic diém Té Tiéu, Cau Qué va Cau Po voi cdc dac
trung la cdc thong s6 thuy 1i thuy hod vé chat luong nudc ¢ muc trung binh,; nhém 3 gom 2
diém Mai Linh va Khé Tang v6i ham lugng chlorophyll a, amoni, photphat tong photpho do
dan, d6 duc cao. C6 thé thiy rang, nudc song Nhué da bi 6 nhlem ning tai diém quan trac Khé
Tang do phai tiép nhan nudc tir song T6 Lich ciing nhu cdc ngudn thai sinh hoat, san xuit cong
nghiép va néng nghiép tir hai bén bd séng Nhué. Nong do oxy hoa tan thap tai hai diém Khé
Tang va Mai Linh c6 thé lién quan dén viéc gia ting sy phan hiy cdc hop chat hiru co c6 trong
nudc thai. Tai hai diém nay, nuéc song c6 mau den, mii thdi va dong chay cham. Doc theo ha
luu ciia song Pdy, ham lwong améni va phdtpho giam dan so véi Khe Tang do c¢6 qué trinh ty
lam sach cua dong song.
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Hinh 3. Phén tich hop phan (Principal Component Analysis) dua trén cdc thong s6 thuy 1i,
thuy hod tai 6 di€m nghién ctru trén song Nhué - Bay
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3.3.2. Phan tich hop phan dua trén qudn Xd tao silic bdm

Két qua trén dwoc cung cb thém sau khi st dung phép phin tich hop phan dya trén do
phong pht tuong dbi ciia 72 loai tao silic (d6 phong phi > 1%) trong tong s0 183 loai (hinh 4).
PCA chia quan x4 tdo silic thanh 3 nhém chinh: nhém 1031 dic trung cho moi trudng it & nhiém,
ham lugng oxy hoa tan cao (Pap Phung) bao gom cic loai ADMI (Achnanthidium
minutissimum), AUGR (Aulacoseira granulata), NAMP (Nitzschia amphibia), GCLA
(Gomphonema clavatum)...; nhém loai dac trung cho moi trudong 6 nhiém vira (Té Tiéu, Cau
Qué, Cau Po) nhu BPAX (Baczllarla paxillifera), LMUT (Luticola mutica), AUDI (Aulacoselra
distans), LGOE (Luticola goeppertiana)...; nhém loai ¢6 kha ning chéng chiu cao v6i 6 nhiém
hitu co (Mai Linh, Khé Tang) voi céc loal NUMB (Nitzschia umbonata), NPAL (Nitzschia
palea), CMEN (Cyclotella meneghiniana), SEMN (Sellaphora minima), GEXL (Gomphonema
exilissimum)... Piéu nay ciing kha phit hgp véi két qua phan tich thuy Ii thuy hoé vé chét luong
nude cua hé thong song Nhué - Pdy dugc trinh by trong phan trén (hinh 3).
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Hinh 4. Phan tich hop phan dya trén 72 loai c6 6 phong phi > 1% tai 6 diém nghién ctru trén
song Nhu¢ - Day

4. KET LUAN

Chat lugng nude song Nhué - Déy bi 6 nhiém & cdc mirc do khic nhau. Thuong luu song
béy (Pap Phung) chat luong nudc tuong d6i sach. Doc theo dong chay, do tlep nhan nhiéu
ngudn thai khac nhau dan dén chat lugng nude song bi g1am siit, ddc biét tai diém Mai Linh. Ha
luu song Bdy (Cau Do, Cau Qué), chat lugng nude duoe x€p & muc gitra O nhiém trung binh va
6 nhiém nang. O nhidm nghiém trong nhét tai Khé Tang trén song Nhué voi ham luong cic chat
dinh dudng nhu amoni va phdtphat kha cao.

Thanh phén tao silic bdm trong song Nhu¢ - Ddy khd phong pha. Da xdc dinh duge 183
loai va dudi 10a1 tao thuoc 7 ho trong d6 chi NPAL (Nitzschia palea) c6 s6 Iugng loai 16n nhét
(chiém 32,8% tong s loai). Quan xa tao silic c6 mbi twong quan voi chat lwong nudc. Piém
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Dap Phung it bi 6 nhiém nhét, va duoc dic trung béi céc loai chiu moi truong it 6 nhiém ADMI,
AUGR, NAMP, GCLA... Tai cdc diém Té Tiéu, Ciu Qué, Ciu Do, chét lvong nude c6 mic do 6
nhiém trung binh dugc dic trung boi cac loai ¢6 tinh 6n hoa nhu BPAX, LMUT, AUDI,
LGOE... Cic diém Mai Linh, Khé Tang ¢6 6 nhiém ning nht va ciu tric quan xa chiém wu thé
boi cac loai c6 kha nang chéng chiu cao v&i 6 nhiém hitu co nhu NUMB, NPAL, CMEN,
SEMN, GEXL... Bién dong vé thanh phan loai theo dong chay: cic loai nhay cam véi 6 nhidm
nhu ADMI & thugng luu dan dwoc thay thé boi cdc loai man cam véi 6 nhiém nhu NPAL,
NUMB, CMEN.

Loi cdm on. Cong trinh nghién ctu nay dwoc hoan thanh trong khuén khé du &n hop tac Phap
Viét “Nghién ctu chét lwong nwéc luu viee séng Day” va dé tai AUF 2092 RR 823. Tap thé tac
gia xin chan thanh cdm on Bd Khoa hoc va céng nghé Viét Nam, Td chire cac trwdng Pai hoc
noi tiéng Phap (AUF).
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SUMMARY

BENTHIC DIATOM COMMUNITIES AND ITS RELATIONSHIP TO WATER QUALITY
OF THE DAY - NHUE RIVERS

Water and benthic diatom communities were collected at 6 sampling stations in Nhue and
Day rivers. A total of 183 diatom taxa belonging 7 famillies were found in Nhue - Day river
system. These were mainly cosmopolitan taxa, with some tropical, subtropical and endemic taxa.
Environmental variables and diatom assemblage composition at all sites were significantly
correlated. Water quality and diatom communities of Nhue and Day rivers were classified into 3
groups. The most abundant taxa at upstream of Day river were Achnanthidium minutissimum,
Cymbella affinis. Diatom communities at Mai Linh and Khe Tang were characterized by
polluted taxa such as Cyclotella meneghiniana, Nitzschia palea, Gomphonema parvulum.
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