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ANH HUGNG CUA KIM LOAI NANG DEN CAC LOAI
THUQOC PHAN LGP GIAP XAC CHAN CHEO COPEPODA
TAI CUA SONG HAN VA SONG VU GIA - THU BON
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Tom tat:

Hién nay, 6 nhiém kim loai ning (KLN) da trg
thanh van dé nghiém trong & cac thuy vuc, anh hudng
truc tiép dén stic khde con ngudi ciing nhu hé sinh thai.
Nghién ctiu nay dugc thuc hién nham cung cip thong
tin vé thanh phén cdc loai Copepods; danh gia hién
trang ham lugng KLN trong mau nudc va trdm tich;
phan tich anh hudng cua ham lugng KLN dén sy xudt
hién cling nhu mat d¢ cac loai Copepods séng tai ving
ctia song Vu Gia - Thu Bon va séng Han. Nghién ctu
da tién hanh thu mau thuc dia, phan tich ham lugng
cac KLN (Pb, Cr, Cd, Cu) trong mau nudc mit, trim
tich tai 16 dia diém thudc clia song Han (Thanh phé ba
Nang) va song Vu Gia - Thu Bon (tinh Quang Nam);
d6i v6i cac mau dong vat phu du thu vé cing dugc
phan loai, d¢m mat d¢ theo tling loai. Méi tuong quan
gitia mat do va su xudt hién cac loai Copepods dugc xay
dung théng qua mo hinh phan tich tuong quan da bién
(CCA). Két qua cho thay, cac loai Copepods thuong
xudt hién khd phd bién dugc ghi nhén & ca 2 cta song
la loai Acartia clausi, Mongolodiaptomus mekongensis,
Halicyclops lanceolatus, Oithona nana, Paracyclopina
nana, Mesochra bodini. Thong qua phén tich mé hinh
tuong quan da bién (CCA) gitta méat do, su xuét hién
cua céc loai Copepods v6i ham lugng KLN trong moi
truong tai khu vuc nghién ctu da thé hién KLN c6
su anh hudng dang ké dén mot s6 loai Copepods song
tai khu vuc nghién ctu. Cu thé, cic loai S. bulbosa,
O. talipes, L. enchinatus, H. lanceolatus c6 moi tuong
quan thuan véi sy gia tang ham lugng Cu, Pb, Cr trong
nudc va ham lugng Pb, Cu ¢ trong tram tich. Ngugc
lai, cac loai nhu A. tsuensis, O. nana, T. triangularis, P.
trihamatus va L. sibirica lai c6 méi tuong quan nghich
v6i su gia tang ham lugng KLN trong moi trudng.

Tu khoa: Kim logi ndng, chi thi sinh hoc, sinh vat phi
du, giap xdc chan chéo.
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EFFECTS OF HEAVY METALS ON SPECIES
OF COPEPODAIN HAN AND VU GIA - THU
BON DOWNRIVER

Abstract:

Currently, heavy metal pollution has become a
serious issue in aquatic environments, directly affecting
human health and ecosystems. This study was conducted
to provide information on the composition of Copepod
species; assess the current levels of heavy metal in water
and sediment samples; and analyze the impact of heavy
metal concentrations on the occurrence and density of
Copepod species living in the estuarine areas of Vu Gia
- Thu Bon and Han rivers. The research involved field
sampling and analysis of heavy metal concentrations
(Pb, Cr, Cd, Cu) in surface water and sediment samples
collected from 16 locations in the Han river estuary (Da
Nang City) and the Vu Gia - Thu Bon river (Quang Nam
Province). Zooplankton samples were also collected,
classified, and counted to determine species density.
The correlation between the density and occurrence of
Copepod species was established using a multivariate
correlation analysis model (CCA). The results indicated
that common Copepod species recorded in both
estuaries include Acartia clausi, Mongolodiaptomus
mekongensis, Halicyclops lanceolatus, Oithona nana,
Paracyclopina nana, and Mesochra bodini. Through
multivariate correlation analysis (CCA) of the density
and occurrence of Copepod species with heavy metal
concentrations in the study area, it is evident that heavy
metal significantly influences some Copepod species in
the study area. Specifically, species such as S. bulbosa,
O. talipes, L. enchinatus, and H. lanceolatus showed
a positive correlation with increasing concentrations
of Cu, Pb, and Cr in water, as well as Pb and Cu in
sediment. Conversely, species such as A. tsuensis,
O. nana, T. triangularis, P. trihamatus, and L. sibirica
exhibited a negative correlation with rising heavy metal
concentrations in the environment.

Keywords: Heavy metals, bioindicators, plankton,
copepods.

JEL Classifications: O13, 044, Q51, Q56, R11.
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¢ Moi truong

1. Gi6i thiéu

Ctia sdng 1a noi giao thoa gitia nudc ngot va nudc
man, noi tiép nhan ngudn giy 6 nhiém rat 16n tii cac
hoat dong cta con ngudi dién ra xung quanh (Smail
et al., 2012) (Fernandez-Severini et al., 2013). Khu vuc
song Han (Pa Néng) la noi tiép nhan nhiéu ngudn thai
ti cac hoat dong kinh té - x4 hdi ctia Thanh phd truée

khi d6 ra bién (Trinh Thi Tham va cs., 2022). Bén canh
do, song Vu Gia - Thu Bon thudc tinh Quang Nam
ciing chiu nhiéu anh hudéng tt cac hoat dong cong
nghiép, khai thac, tiém 4n nguy co giy 6 nhiém moi
truong, nhat 1a 6 nhiém KLN, anh huéng dén hé sinh
thai va stc khde cua con nguoi trong khu vic (Pham
Vin Ngot va cs., 2012).
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Copepods thuoc ba bd séng tu do 1a Calanoida,
Cyclopoida, Harpacticoida, c6 kich thudc nhd, vong
doi ngan, sinh san nhanh, dugc xem la moét trong
nhiing nhém loai dong vét c6 s6 lugng 16n nhat trén
thé gidi, chung kha nhay cam véi sy thay ddi cta cac
yéu t6 moi truong. Cac loai Copepods phan bo rong rai
trong nhiéu dang thty vuc khac nhau, da dang vé hinh
thai va moi trudng séng. Copepoda thuong dugc st
dung trong cac tht nghiém ddc tinh vi ching nhay cam
v6i chat doc c6 lién quan dén sinh thai. Vi vay, gidp xac
chan chéo dugc cong nhan la sinh vat chi thi sinh hoc
doi véi 6 nhiém KLN trong cac thay vuc, ddc biét 1a
moi trudng bién (Villagran et al., 2019) (Battuello et al.,
2016) (Hsiao et al., 2011) (Fang et al., 2006) (Barka et
al., 2001). Nhiéu nghién ctu trudc day cho thdy, KLN
c6 sy anh hudng dén da dang va mat do ctia mot so6
loai thudc dong vat phu du (Rainbow, 2002). Trong
nghién ctiu khac ctia Yun-Ru Ju et al,, 2018 ciing da
chiing minh sy anh hudéng cta ham lugng KLN d6i véi
su phong phu va phén b6 ctia dong véat phu du, trong
do6 phé bién la cac loai thudc Copepods & ba bién phia
Téay Nam DPai Loan (Ju et al,, 2018).

Tuy nhién, nhiing nghién ctiu tai Viét Nam hién nay
mdi chi tdp trung chtl yéu vao danh gia tich lay KLN
trén mot s6 doi tugng nhu dong vat hai manh vo, dong
vat day hay vi tdo, rat it nghién ctiu vé su anh hudng
cta KLN dén cac loai thuoc Copepods mic du chung
kha phé bién trong hé sinh thdi dudi nudc. Nghién
ctu nay dugc thuc hién nhdm cung cip thong tin vé
thanh phan cac loai Copepods; hién trang ham lugng
KLN trong mau nudc va tram tich tai khu vic nghién

NGHIEN CUU ‘

ctiuy; chi ra moi tuong quan gitta ham lugng KLN dén
su xudt hién cling nhu mat d¢ cac loai Copepods tai 2
khu vuc ctia song Han va song Vu Gia - Thu Bon.

2. Phuong phap nghién ctu

2.1. Thu mau

Mau nudc, mau Copepods dugc thu thip tai ving
ctia song 16n 1a song Han va séng Vu Gia - Thu Bon
v6i tong cong 16 diém thu dugc lua chon (Hinh 1),
thoi gian thu mau dugc tién hanh ti thang 1 - 2/2024.
Mau dinh tinh Copepods dugc thu bang vgt thu mau
Zooplankton c¢6 kich thudc mat ludi 50 pm, (Goswami,
2004). Trong khi d6, mau dinh lugng dugc thu bang
cach loc 100 lit nudc qua ludi loc, kich thudc mat lusi
50 pm. T4t ca mau dong vat dugc co6 dic bing 6ng
Falcon 50 ml duéi day cua luéi loc va dugc bao quan
trong Formaldehyde (5%). D&i v6i mau tram tich, dugc
lay theo TCVN 6663-6:2018 (ISO 5667-6:2014) va bao
quan theo TCVN 6663-6:2018 (ISO 5667-6:2014).

2.2. Phan tich ham lugng kim logi ndng

trong mau nudc va trdm tich
Mau nudc duge phan tich theo phuong phap quy

trinh Sharma & Tyagi, 2013. Mau tram tich sau khi bao
quan sé dugc xt ly theo huéng dan ctia EPA 3050B
(1996). Céc kim loai nang (Cu, Cd, Pb, Cr) dugc phan
tich trén may hip phu nguyén ti AAS Jena 700P.

2.3. Phuong phdp dém mat do

Mau dinh lugng dong vat sé dugc loc d€ loai bo
rac va co dic lai dén thé tich nhit dinh, sau d6 dém s6

Bang 1. Ham lugng trung binh cac KLN (Pb, Cd, Cr, Cu) trong mau nudc mit tai 2 khu vuc ctia sdng nghién ciiu

Khu vuc Pb (ug/L) Cd (ug/L) Cr (mg/L) Cu (mg/L)
Ctia song Han 4,66 + 1,68 0,15 + 0,08 0,032 + 0,02 0,12 + 0,03
Ctia séng Vu Gia - Thu Bon 7,84 + 4,34 0,29 £+ 0,09 0,15+0,11 0,14 £ 0,03
P_value 0,15 0,02 0,035 0,268
QCVN 08:2023/BTNMT 20 5 0,05 0,1

Nguon: Nhém nghién ciiu thiic hién

Bang 2. Ham lugng trung binh cac KLN (Pb, Cd, Cr, Cu) trong mau tram tich tai 2 khu vuc ctia song nghién ctiu

Khu vuc Pb (mg/kg) Cd (mg/kg) Cr (mg/kg) Cu (mg/kg)
Ctia song Han 5,07 £2,07 0,08 = 0,05 156,26 + 109,88 16,99 + 3,789
Ctra song Vu Gia - Thu Bon 37,58 £ 37,00 0,21 £0,23 391,60 + 213,89 25,38 + 12,07
P_value 0,08 0,267 0,045 0,165
QCVN 43:2017/BTNMT 112 4,2 160 108

Nguodn: Nhom nghién ciiu thuc hién
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lugng ca thé tiing loai Copepods trong mau dinh lugng.
Cong thtc tinh mat do ca thé cac loai thudc Copepods
dugc tinh nhu sau:

Mat do (ca thé/m’) = i x1000

Trong doé:

n: S6 ca thé dém dugc

V, ;- Thé tich nudc thu qua ludi loc ban dau (L).

2.4. Phuong phdp phan logi
MaAu dinh tinh dugc loc d€loai bo rac, tién hanh bat
cac ca thé Copepods trén cac tiéu ban co chita glycerin.
Gidi phdu va quan sat cic phan phu cia mau (cdp chin
boi, rdu, phu miéng, chac dudi) trén kinh hién vi quang
hoc Kruss v6i do phéng dai x 100, x 200, x 400. Dac
diém hinh thai sé dugc quan sat, d6i chiéu véi cac tai
liéu phén loai hoc chuyén nganh.
2.5. Phuong phdp xii ly sé liéu
Céc phan tich thong ké mo ta va phén tich phuong
sai mOt nhan t6 (ANOVA, Turkey, p < 0,05) dugc tién
hanh trén phan mém SPSS ver18. Phén tich tuong quan
da bién CCA (Canonical Component Analysis) dugc
thuc hién trén phan mém thong ké sinh hoc Past 4.0 va
ban d6 thu mau dugc x4y dung trén phan mém QGIS.

3. Két qua nghién ctu

3.1. Thanh phdn loai Copepoda tai khu vic
nghién ciiu

Két qua nghién ctiu da ghi nhén dugc 19 loai, thudc

13 ho, 16 chi tai tong s6 16 vi tri thu mau & khu vuc

ctia song Han va Vu Gia - Thu Bon. Trong d6, bo

Calanoida chiém s6 lugng loai cao nhat véi 47,37%; bo

Harpacticoida va Cyclopoida déu chiém ty 1¢ 26,315%
trong téng s6 lugng loai ghi nhan dugc. Mot s6 loai xuét
hién khd phd bién khi dugc tim thdy & ca hai ctia song
nhu Acartia clausi, Mongolodiaptomus mekongensis,
Halicyclops lanceolatus, Oithona nana, Paracyclopina
nana, Mesochra bodini.

3.2. Ham lugng kim logi (Pb, As, Cd, Cr)
trong mdu nudc va trdm tich tai khu vic nghién ciiu

Gid tri ham lugng trung binh cua 4 KLN (Pb, Cd,
Cr, Cu) trong mau nudc mit dugc thé hién tai Bang
1 va mau tram tich (Bang 2). Két qua cho thdy, ham
lugng kim loai Pb, Cd (Bang 1) déu ndm trong giGi han
cho phép cia QCVN 08:2023/BTNMT. Tuy nhién, kim
loai Cr c¢6 ham lugng tuong doéi cao, vugt 1,04 - 6,12 lan
so v6i giéi han cho phép. Ngoai ra, ham lugng Cu trong
mau nudc cang bi vugt nhe so véi gisi han cia QCVN
tu 1,2 - 1,4 1an.

Qua két qua phan tich ham lugng trung binh cac KLN
(Pb, Cd, Cr, Cu) tai khu vuc ctia song Han va song Vu
Gia - Thu Bon (Bang 2) cho th4y, ham lugng Pb, Cu, Cd
déu ndm trong giGi han cho phép cuia QCVN 43:2017/
BTNMT - Quy chuén ky thuat qudc gia vé chat lugng
tram tich. Két qua phan tich con cho thdy, ham lugng
cao Cr dugc tim thdy trong cdc mau tram tich, ddc biét
1a khu vyc ctia song Vu Gia - Thu Bén. Ham lugng trung
binh Cr tai khu vuc ctia song Vu Gia - Thu Bon vugt
khoang 2,4 1an so v6i QCVN; Cr tai ctia song Han méc
du khong vugt so véi QCVN nhung ham lugng trung
binh ciing kha cao, gan dat gi6i han cho phép.

Nhin chung séng Vu Gia - Thu Bén c6 ham lugng
trung binh KLN cao hon so véi song Han, tuy nhién,

o larwa “Cr_n
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A Hinh 2. M6 hinh tuong quan da bién (CCA) giiia sy xudt hién ctia cdc loai Copepods v6i ham luigng KLN (Cu, Cd, Pb, Cr)
tai khu vic nghién ciu (_TT: trong mau tram tich, _n: trong mdu nuéc)
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A Hinh 3. M6 hinh tuong quan da bién (CCA) gitia mdt d¢ cdc loai Copepods vdi ham lugng KLN (Cu, Cd, Pb, Cr) tai khu viic

nghién ciu (_TT: trong mdu trdm tich, _n: trong mau nudc)

su khac biét vé mit thong ké khong dang ké do su bién
dong kha 16n cac gia tri ham lugng KLN do dugc tai
nhiéu vi tri khac nhau 6 mdi ving ctia song. Doi véi
ham lugng kim loai Cr tai khu vuc ctia séng Han, c6 su
khéc biét so v6i khu vuc ctia song Vu Gia - Thu Bon;
ham lugng trung binh Cr tai ctia song Vu Gia - Thu
Bon (391,604 + 213,894 mg/kg), cao hon so véi clia
song Han (156,264 + 109,882 mg/kg).

3.3. Anh huéng ctia ham lugng KLN trong niéc

va trdm tich dén sy xudt hién cia cdc loai Copepods

Phan tich tuong quan da bién CCA dugc thuc hién
dé€ danh gida mdilién quan gitia ham lugng KLN c¢6 trong
mau trdm tich v6i sy xudt hién ctia cac loai Copepods,
két qua dugc thé hién rd trong Hinh 2. Trong d6, méi
tuong quan gitia sy hién dién cac loai Copepods va chat
lugng moi trudng nudc thé hién y nghia thong ké &
truc CCA1 1a 30,31% (P-value < 0,05) va truc CCA2 la
21,58%. Hai truc CCA1 va CCA2 chi phéi 51,89% su
bién dong vé thanh phan cac loai Copepods & 2 khu vuc
ctia song. Xét trén truc CCALl cho thdy, cac yéu té6 moi
truong nhu ham lugng Cr, Cu, Pb trong mau tram tich
va nudc c6 mdi tuong quan voi sy xudt hién cia mot s6
loai thudc Copepods. Cu thé, cacloai nhu H. lanceolatus,
O. taplipes, L. enchinatus, S. bullbosa c6 moéi tuong
quan thudn déi véi sy gia ting ham lugng KLN trong
moi truong, hé s6 tuong quan trén truc CCA1 lan lugt
14 0,998; 1,487; 1,78; 1,696. Trong khi do, cac loai khac
nhu A. tsuensis, O. nana, P. trihamatus, T. triangularis

Nguoén: Nhom nghién ciiu thuc hién

lai c6 m6i tuong quan nghich véi su gia ting ham lugng
cac KLN (Cu, Pb, Cr) trong mdi trudng, hé s6 tuong
quan lan lugt la - 0,947; - 1,238; - 1,823; - 1,962. Ngoai
ra, phan tich ciing cho thdy, su xuét hién cta loai M.
mekongensis bi chi phoéi béi ham lugng Cr cé trong
tram tich khi xét trén truc CCA2. D6i v6i ham lugng
Cd trong ca mau nudc va trdm tich, khong cho thay su
anh hudng r6 rét dén sy xudt hién cta cac loai thudc
Copepods, c6 thé do ham lugng Cd ghi nhén tai 2 khu
vuc nghién ctiu déu nam & muc rat thip va khong co su
khéc biét dang ké & 2 khu vuc.

3.4. Anh huéng ctia ham ligng KLN trong nuéc

va trdm tich dén mdt dé cdc loai Copepods

Tuong tu, mot mo hinh phan tich tuong quan da
bién (CCA) dugc xay dung d€ lam ré6 moi tuong quan
gitta ham lugng KLN trong moi trudng véi mat do
cac loai Copepods xuit hién tai 2 khu vuc nghién ctu
(Hinh 3). Trong d6, méi tuong quan gitia mat do cac
loai Copepods va chit lugng méi trudng nudc thé hién
y nghia thong ké & truc CCA1 la 33,79% (p-value <
0,05) va truc CCA2 14 23,51% (p-value < 0,05), vi tong
chi phéi su bién dong vé mat do cac loai Copepods la
57,3%. Két qua phan tich ciing cho thdy, khi xét theo
truc CCA1, nhém cac loai S. bulbosa, O. talipes, L.
enchinatus, H. lanceolatus c6 méi tuong quan thuén véi
su gia tang ham lugng Cu, Pb, Cr trong nudc va ham
lugng Pb, Cu c6 trong tram tich, h¢ s6 trén truc CCA1
lan lugt 13 1,72; 1,15; 1,91; 1,137. DB6i véi nhom cac loai
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A. tsuensis, O. nana, T. triangularis, P. trihamatus va L.
sibirica lai c6 méi tuong quan nghich véi su gia tang ham
lugng KLN trong méi trudng, trong sb tuong quan trén
truc CCAL1 lan lugt la - 0,96; - 1,19; - 1,96; - 1,94; - 1,22.
Tuong tu, ham lugng Cd trong méi trudng khong cho
thdy su anh hudng l6n dén mat do cac loai Copepods tai
khu vuc nghién ctu. Khi xét trén truc CCA2, mat do
cac loai O. nishidai, S. laevidactylus, P. annadalei, M.
bodini va A. clausi c6 moi tuong quan nghich véi ham
lugng Cd va Cr c6 trong tram tich.

4. Kétluan

Két qua nghién ctiu da ghi nhan dugc 19 loai,
thudc 13 ho, 16 chi trén téng s6 16 vi tri thu mau &
khu vyc ctia song Han va Vu Gia - Thu Bon. Trong
doé, bo Calanoida chiém ty 1é cao nhat véi 47,37%; bo
Harpacticoida va Cyclopoida déu chiém ty 1é 26,315%
trong tong s6 lugng loai ghi nhan dugc.

Dua vao két qua phan tich mo hinh tuong quan da
bién (CCA) gitia mét d9, su xudt hién loai ctia cac loai
Copepods v6i ham lugng KLN trong moi trudng tai
khu vuic nghién ctiu cho thdy, nhom cacloai S. bulbosa,
O. talipes, L. enchinatus, H. lanceolatus c6 moéi tuong
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quan thuan véi sy gia ting ham lugng Cu, Pb, Cr trong
nudéc va ham lugng Pb, Cu c6 trong tram tich. Ngugc
lai, cac loai nhu A. tsuensis, O. nana, T. triangularis, P.
trihamatus va L. sibirica lai c6 moéi tuong quan nghich
véi su gia tang ham lugng KLN trong moi truong. Doi
v6i ham lugng Cd trong ca mau nudc va tram tich, do
ham lugng phat hién kha thdp nén khong cho thdy su
anh hudng ro6 rét dén sy xuét hién hay mat do cua cac
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