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Chat lwgng moi trlro’ng nén day song Sai Gon dugc danh gia dua trén phuwong phap dlro’ng cong ABC ciia
quan xa tuyen trung song tw do. Mau tuyen trung song tu do dwgc thu thap trong tram tich song Sai Gon
theo miia kho va mia mua nim 2014-2015 tai 12 vi tri tir Cti Chi xudng t6i Cang Dau thuc vat. Két qua
phan tich cho thiy, chit hrong méi trwong nén diy song Sai Gon khong dong nhit theo thoi gian tai tit ca
cac vi tri khao sat. Trong d6, mt s6 khu vire bi 6 nhiém ning hiu nhw trong ca 4 dot, bao gom Cang Bién
Pong, Cang Bong Sen va Cang Dau thue vit. Cac vi tri Cang Tan Thuin Pong, Cang Bén Nghé, Cang
Sai Gon méi, Cang Nha may déng tau bién Sai Gon 6 nhiém niing trong cac thang mua mua. Mot sb
cang khac 6 nhiém nhe nhw Cing Bén Nghé, Cang Cong ty lién doanh phat trién tiép van s6 1 - VICT,
Cang Sai Gon méi, Cang Nha may dong tau bién Sai Gon trong cac thang mua khoé va Bén Du’o’c huyén
Ci Chi, Tan Cing, Nha may déng tau Ba Son, Cang Cong ty lién doanh phat trién tiép van s6 1 - VICT

trong cac thaing mua mua.

Tir khéa: chit lwong moi truwong, phwong phdp ABC, quin xi tuyén triing dwéi triéu, song Sai Gon.

Chi sé phén logi: 1.7

DPat van de

Song Sai Gon dong vai tro quan trong trong viéc
cung cap ngudn nudc cho TP H6 Chi Minh nhung chét
luong mdi truong nudc dang ngdy cang xudng cap
nghiém trong [1]. Pé c6 thé giam sat va hoan thién
cong tac quan ly moi trudng nudce, bén canh viéc phan
tich cac yéu t6 hoa - 1y thi phwong phap chi thi sinh
hoc ngay cang duoc sir dung do nhirng wu thé vuot troi.
Dic biét st dung quan x3 dong vat day khong xwong
song, trong d6 c6 tuyén trung sdng tu do dé danh gia
chat luong nén day cho két qua kha nhanh, hiéu qua va
tiét kiém duoc chi phi.

Quan x4 tuyén trang song tu do khong chi tham gia
vao chu trinh chuyén hoa nang lwong va tuong tac sinh
hoc trong hé thdng tram tich thay vuc ma con duge
xem nhu mot cong cu wu viét trong danh gia chat luong
moi truong [2-4]. Nghién ctru moi déy cua Ngo va cs.
(2016) da ung dung phan tich da bién céac dac diém
cua quan xa tuyen trung lién quan dén cac yeu t6 moi
truong cho thay moi twong quan chdt ché gitra mat do,
cau tric quan xa tuyen trung véi moi truong nén day,
tir d6 khang dinh vai trd hitu ich cta tuyén tring trong
quan trac danh gia moi truong thuy vuc [5].
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Phuong phap 4p dung mat do va cdu trac quan xa
tuyén tring song tu do dé danh gia chat luong moi
truong da duoc Warwick (1986) mo ta bang 2 duong
cong v& mat do loai va sinh khéi loai trén cung 1 dd thi
va so sanh hinh thai gitra chiing; dang d6 thi nay dugc
goi l1a phuong phap duong cong ABC (Abundance
Biomass Comparison Curves) [6]. Ap dung phuong
phap nay trén quan xa dong vat day gitp danh gia
nhanh, hiéu qua hién trang 6 nhiém trong bat ctr thoi
gian nao ma co thé khong can tham khao dit liéu trudc
day, va da dugc nhdn manh qua nhiéu nghién ciru [7-
11]. Phuong phap nay dac bi¢t dugc xem xét nghién
clru sdu trong cong bd cua Clarke (1990), Warwick &
Clarke (1994) va Clarke & Warwick (2001) vé tinh
toan théng ké trong sinh thai hoc [12-14]. Clarke &
Warwick (2001) cho rang cac diéu kién méi trudong
(khong 6 nhiém, 6 nhiém vira, cuc ky 6 nhidm) c6 thé
dugc nhan biét qua 2 dudng cong cung hoat dong dbi
1ap nhau trén cung 1 do thi ma khong nhat thiét phai
thiét 1ap mau ddi ching theo khong gian va thoi gian
[14].

Ap dung phuong phap duong cong ABC trén quan
xa tuyén trung dé danh gia chét lugng méi truong trén
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Applying the ABC curve method of free-living
nematode communities to assess the environmental
quality of water in Sai Gon River harbors

Summary

It is the first time the benthic water quality of the
Sai Gon River was investigated according to the
ABC curve method based on the analysis of the
density and biomass of all species of free-living
nematodes that were present in the sediment
of the studied area. The nematode samples
were collected in the Sai Gon River from Cu
Chi district to Navioil port during 2014-2015
at dry and rainy seasons. Our results showed
the benthic environmental quality was not
homogenous in during four times of sampling
and at different stations. While some stations
were heavily polluted in all sampling times such
as Bien Dong port, Lotus port, and Navioil port,
but some other stations were polluted only in
the wet season such as Tan Thuan Dong port,
Ben Nghe port, Sai Gon New port, and Sai Gon
Shipbuilding port. And Ben Nghe port, Vietnam
International Container Terminals - VICT port,
Sai Gon New port, and Sai Gon Shipbuilding
port were moderately polluted in the dry season.
In the rainy season, Ben Duoc - Cu Chi port,
Tan Cang port, Ba Son Shipyard, and VICT port
were lightly influenced.

Keywords: ABC curve, environmental quality, Sai
Gon River, subtidal nematode communities.

Classification number: 1.7

thé giéi da dua dén cac két qua tin cdy. Nghién ctu
cua Vidakovic & Bogut (2004) cho thiy nén day cua
phan bién sau ving trung tim Sakadas bi x40 tron nhe
[15]. Mot nghién clru gan day cua Sabeel & Vanreusel
(2015) vé sinh khdi quan x tuyén trung, phd kich
thudc sinh khoi va duong cong ABC ¢ 3 vi tri dai di¢n
cho thdy mirc d6 pha huy rimg ngdp min & 3 tram
nghién ctru theo myc nude gdm cao, thip, trung binh.
Két qua phan tich cho thiy viéc pha hiy rimg ngap
man tac dong tiéu cuc dén moi truong ¢ mirc Xao tron
tir vira phai dén tram trong [16]. O khu vuc Déng Nam
A hau nhu chua c6 nghién ctru ndo st dung phuong

TAP CHI

HOA HOC

ONG NGHE I} Nam 14(3) 3.2017

phap duong cong ABC, trir cong bd ciia Nguyén Vil
Thanh (2005). Trong nghién CI'Iu nay, tac gia st dung
duong cong ABC va cac ch1 s6 da dang H’, I, d...)
clia quan x3 tuyén tring song tu do dé danh gia chét
luong nudc cia luu vue song Cau. Két qua phan tich
cho théy chét lugng nudc mat Song Céu bi x40 tron tur
mirc vira phai dén mirc rat trim trong [17].

Phuong phap dudng cong ABC lan dau duoc ap
dung dé danh gia chat luong madi trudng tai cic cang
trén song Sai Gon nham phuc vu viéc quan tric sinh
hoc va gop phan danh gia, dua ra canh bao chat luong
moi truong song Sai Gon hi¢n nay.

Doi twong va phuong phap
Thu thip va phén tich méu

Mau tuyén tring song tu do dugc thu thap bang
gau Ekma trong pham vi 10 cm? tai 12 khu vuc cang
trén song Sai Gon qua 4 dot khao sat. Cac tram duoc
ky hi¢u: SG1 (huyén Cu Chi), SG2 (Tan Cang),
SG3 (Nha may dong tau Ba Son), SG4 (Cang Sai
Gon), SG5 (Cang Tan Thuan Pong), SG6 (Cang Bén
Nghe) SG7 (Cang Cong ty lién doanh phat trién
tiép van s6 1 - VICT), SG8 (Cang Sai Gon méi),
SG9 (Cang Bién Pong), SG10 (Cang Nha may dong
tau bién Sai Gon), SG11 (Cang Bong Sen) va SG12
(Cang Dau thyc vat) (hinh 1). Tai mdi tram liy 3 miu
lap lai bang dng thu mau core bang nhua plastic, dai
30 cm, duong kinh 3,5 cm. Ong nhya dugc cidm siu
>10 cm va thu mau tuyén tring tir 0-10 cm tinh tir bé
mit. Mau thu xong dugc cho vao hop nhua dung tich
300 ml va ¢ dinh bang formaline 7% & nhiét d6 60°C
va khudy déu cho dét tan hét thanh dung dich [18].
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Hinh 1: ban do cdc tram khdo sat, thu mau doc song Sai Gon
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Mau tuyén trung song tu do dugc phan tich tai
phong thi nghiém cta Phong Cong ngh¢ va Quan
ly moi truong, Vién Sinh hoc nhiét déi - Vién Han
lam KH&CN Viét Nam theo phuong phap cua Vll’lCX
(1996) [18]. Mau dugc dinh danh t6i cip do glong
theo céc tai liéu cua Warwick va cs. (1998), Zullini
(2005) va Nguyén Vii Thanh (2007) [19-21].

Phdén tich va xir Iy so liéu

Mau tuyén trung sau khi duoc dinh danh téi cap
d6 gidng duogc do sinh khdi theo kich thudc chiéu dai
va chiéu rong co thé. Ching t6i ap dung cong thirc
ciia Wieser (1953) dé tinh toan trong lwong kho cho
mdi giéng [22]. S6 lidu vé sinh khéi va mat ¢ duoc
xu ly bang chuong trlnh Microsft Excel 2010. Tat ca
cac gibng duogc sip xép theo tim quan trong vé sinh

khoi hodc mat do trén truc x véi ty 1€ uu thé trén truc
y (hinh 2).
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Hinh 2: do thi mé phong ba trang thai méi treong theo phiwong phdp
duong cong ABC (A: moi truong khong b tac dong - sach, B: moi truong _
bi tac dong vira - 6 nhiem vira, C: moi trueong bi tac dong nang - cuc ky 6 nhiém)

Theo Warwick (1986) [5] va Clarke & Warwick
(2001) [14], d6i voi moi trudng khong bi xdo tron,
quﬁn x4 uu thé boi mot hodc mot sb loai kich thude
16n, tuy nhién nhitng loai nay chi hi¢n dién mot vai ca
thé nén khong c6 uu thé vé s6 luong; vi vay duong sinh
khdi ndm phia trén duong sé luong trong sudt chidu dai
ctia n trong dudng cong ABC (hinh 2A). Khi xuat hién
déu higu 6 nhiém, wu thé canh tranh 16n dugc loai bo,
su chénh 1éch gitra sinh khdi va sb luong giam, do do
dudng sinh khdi va duong s luong c6 xu hudng dich
lai gan nhau va c6 thé dao dong quanh nhau mot vai lan
(hinh 2B). Néu sy 6 nhiém ngay cang tram trong, quan
x3 s& uu thé vé s6 lugng boi mot vai loai c¢o kha ning
chéng chiu nhung c6 kich thudc co thé rit nho, dan dén
duong sinh khdi nam dudi duong s lwong doc theo
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chiéu dai cia né trong duong cong ABC (hinh 2C).

Clarke & Warwick (2001) [15] ciing dd cung cap
cong thirc tinh thong ké chi s6 W:

W =731 ,(Bi— Ai)/[50(5 - 1]]

Trong d6, Bi 1a sinh khdi cua loai thir i (pg), Ai l1a
mat do cua loai thtr i (ca thé), S 1a tong sb loai.

Gia tri chi s6 W dao dong trong khoang (-1, 1), khi
W dao dong tir 0 — +1, sinh khoi cua cac loai wu thé
so0 V&1 sO lugng va chat lugng moi truong it bi xdo
tron. Trai lai khi W c6 gia tri tr -1 — 0, mat do cac
loai chiém uu thé so véi sinh khoi va moi truong bi
tac dong.

Két qua
Qudn xd tuyén triing séng Sai Gon

Qua 4 dot khao sat thanh phan loai quan xa tuyén
trung khu vuc khao sat gdm 157 giéng thudc 59 ho,
11 bd cua 2 16p Enoplea va Chromadorea. Trong d6
c6 87 gidng dugc ghi nhan vao mua kho 2014, con
sO nay tang 1én 102 gidng trong muia mua cling nam,
sau do giam xudng 94 va 91 giéng vao mua kho va
mua mua ciia nim 2015. Mat d6 quéan xi tuyén tring
khu vuc khao sat kha cao, dao dong tur 13,33+2,89
dén 5863+2396,46 c4 thé/10 cm?, cao nht tai SG8
(Cang Sai Gon méi) vao muia mua 2015. Mot s6 gidng
dugc tim thiy trong mua kho nhung khong hién dién
trong mua mua: Chromadorina, Crocodorylaimus,
Neochromadora, Oionchus, Rogerus, Spilophorella.
Nguoc lai, Acrostichus, Aporcelaimellus, Crassogula,
Diploscapter, Goffartia, Heterocephalobus,
Ischiodorylaimus, Leptolaimus, Panagrellus,
Paramphidelus 13 nhitng gidng chi c6 mit trong mua
mua. Nhimng gidng wu thé duoc tim thay trong khu

vuc khao sat nhu: Achromadora, Aphanonchus,
Dorylaimus, Daptonema, Diplolaimelloides,
Geomonhystera, ITronus, Mesodorylaimus,
Mononchulus, Monbhystera, Mylonchulus,
Paraplectonema,  Parodontophora,  Punctodora,
Rhabdolaimus,  Sphaerolaimus,  Sphaerotheristus,

Terschellingia, Thalassomonhystera, Theristus.

Phan tich dwong cong ABC ciia quin xi tuyén
trung song Sai Gon

Két hop phan tich duong cong ABC va chi s6 W
cho thay sy xdo tron moi truong tram tich cac cang vao
cac mua la khac nhau.
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Mua kho nam 2014:

Trong mua kho 2014, méi truong tram tich cac khu
vuc SG11, SG12, SG9 bi 6 nhiém ning véi dudng
cong ABC c6 dang duong sinh khdi ¢ phia dudi duong
s6 luong va gia tri chi sé W tir -0,076 dén -0,011. Tai
diém SG10 méi truong c6 ddu hiéu bi tac dong, gia
tri chi s6 W=0,003 va 2 duong sinh khdi va sb luong
dao dong quanh nhau. Céc diém con lai (SG6, SGS,
SG1, SG7, SG35, SG2, SG3, SG4) chua c6 dau hiéu 6
nhidm, quan xi tuyén tring can bang v4i mdi truong
trong toan dot khao sat véi duong sinh khdi nam trén
duong s6 luong trong dudong cong ABC (W=0,05-
0,307) (hinh 3).
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Terschellingia (28,5-69,24%) so Vi cac gidng con lai,
nhung ty 16 B/A cua cac gidng nay thip (0,38-0,126).
Diéu d6 phu hop véi luan diém cia Warwick (1986),
khi moi trudng trd nén khic nghiét, quan xa tang vé s6
luong boi mdt hoac mot vai loai ¢6 kich thudc nho, tir
d6 1am cho ty 18 B/A & cac gidng nay thap [5].

Mua muwa nam 2014.

Déi v6i mua mua 2014, khu vye SG11, SG9, SG5,
SG12, SG10 va SG8 bi tac dong manh v&i gia tri chi
s6 W tir -0,06 dén -0,024 va duong cong ABC c6 dang
duong sinh khéi nam dudi duong sb lugng. Cac diém
bi tac dong nhe v&i 2 duong sinh khdi va sé lwong
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Hinh 3. duong cong ABC tai cdc cang cuc ky 6 nhiém vao mia khé 2014

SG9, SG11, SG12 ¢6 ty 18 B/A rét thip (lan luot
12 0,10, 0,05 va 0,05). Cac cang nay uu thé vé sb
luong boi Monhystera (28,2-61,14% toéng s sb ca
thé ciia diém), Parodontophora (16,24-21,87%) va

dao dong quanh nhau l1a SG1, SG6, SG7, SG3; chi sb
W=0,003-0,094. Trong khi diém SG2 va SG4 chua c6
dau hiéu bi tac dong, cung co gia tri W=0,159, duong
cong sinh khdi cao hon dudng cong sé luong (hinh 4).
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Hinh 4: dwong cong ABC tai cdc tram bi 6 nhiém manh vao mia mwa 2014
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Céc cang c¢6 mdi truong tram tich 6 nhidém ning
(SGS, SGS, SGY, SG10, SG11 va SG12) voi ty 1€ B/A
thap (0,107, 0,037, 0,048, 0,042, 0,039, 0,028 theo
tuan tu). Monhystera, Parodontophora, Theristus 1a
nhing gidng phong pha vé sé luong tai cac diém nay
(17,35-84,67% tong sb ca thé cia mdi diém) nhung
ty 18 B/A rét thap (0,023-0,075), thip hon so v&i dot
khao sat mua kho 2014. Mat do cao cua cac giong kich
thude nho nay lam cho chi sé W thap ciing nhu hinh
dang duong cong ABC néi 1én méi trudng nén day cac
cang nay dang bi tdc dong manh [5].

Mua khé nam 2015:

Vao mua kho 2015, méi truong SG9 va SG12, SG
11 bi x40 tron 16n, duong cong ABC cho théy uu thé
vé duong sinh khéi thap hon so v&i duong sd lugng va
gid tri W tir -0,022 dén 0. Cac khu vuc SG8, SG6, SG7
it bi tac dong vdi W=0,005-0,08, cac duong cong trong
biéu dd dao dong quanh nhau mot vai lan. Cac diém
con lai khong bi tac dong (W=0,114-0,191) (hinh 5).
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duong cong ABC biéu hién dudng sinh khdi thap hon
nhiéu so voi duong sb lwong. SG1, SG11, SG2, SG7
1a nhitng diém bi tic dong nhe véi W= 0,013-0,091,
hai duong cong giao nhau tai mot vai vi tri. Cac diém
con lai SG3, SG4, SGS khong bi tac dong (W= 0,145-
0,256) (hinh 6).

Céac diém bi 6 nhiém nang (SG6, SG9, SG8, SG10,
SG12) co ty 18 B/A thap, tir 0,052 dén 0,136. Mot sd
gidng mat do cao & cac cang nay nhu Parodontophora,
Terschellingia va Theristus (21,35-77,78% tong sb ca
thé & mdi diém) nhung lai thip vé ty 1& B/A (0,03-
0,097). Trong khi do co su xuat hién mot vai ca thé
cia Dorylaimus va Sabatieria (0,76 va 6,80% tong
s6 ca thé cua diém) voi ty 18 B/A kha cao (4,306 va
0,3). Viéc ghi nhan mdt vai ca thé cia cac nhom co
kich thude 16n bén canh mat d6 wu thé cua céac giéng
kich thudc nho, ciing nhu chi s6 W ¢6 gié tri thip dan
dén dudng cong ABC cac khu vuc nay c6 dang duong
s6 lugng nam trén duong sinh khoi, chi thi cho moi
truong cac cang nay bi xao tron [5].
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Hinh 5: dwong cong ABC tgi cdc tram bi xdo tron lon vao mua kho 2015

Ciing twong tu nhu mua kho 2014, ty 18 B/A thip &
cac khu vuc SG9, SG11 va SG12 (tuong tng voi 0,08,
0,08 va 0,11). Nhimng diém nay tap trung s6 luong 16n
clia cac giébng Parodontophora va Theristus (17,10-
60,09% tong s6 ca thé mdi diém), tuy nhién ty 16 B/A
ctia chung thap (0,042-0,124). Sy hién dién déng dao
clia cac giong kich thuéc nhé dan dén duong cong
ABC chi thi cho méi truong cac cang nay bi xao tron
[5].

Mua mwa nam 2015:

O dot khao sat cudi - mia mua 2015, moi truong
nén day cac khu vuc SG6, SG9, SGS8, SG10, SG12 bi
tac dong l6n, vaoi chi s6 W tir -0,123 dén -0,001, dang
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Trén co so phén tich duong cong ABC va chi s6 W
trén quan xa tuyén trung song ty do dé danh gia chat
luong méi truong song Sai Gon, két qua nghién ciru
cho thay phuong phap ap dung da cho két qua nhanh
va chinh xac vé chat lugng mdi truong nude va tram
tich ctia cac thuy vuc. So sanh véi cac nghién clru trén
thé gidi vé str dung duong cong ABC cho thay, phuong
phap nay hoan toan c6 thé van dung rong rii trong danh
gia chét luong moi trudng. Két qua nghién ctru cia
Warwick (1988) khi xem xét str dung quan xa dong vat
day co 16n (macrofauna) ¢ Frierfjord Langesundfjord
dé danh gia tac dong moi truong ¢ 6 tram A, B, C, D,
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E va G da phat hién bang phan tich don bién thiy cac
tram B, C va D bi tac dong, A va G khong bi xéo tron,
con E khong cho két qua rd rang; hay két hop so sanh
mot loat phan tich don bién gilra cac tram chi ra tram
B va C bi tac dong manh nhét, giam dan & cac tram D,
E, G, A; thi phan tich dudng cong ABC cho két qua rd
rang hon cac phan tich so sanh don bién trén, vé cip do
tac dong nhu sau: tram A va G khong bi tac dong, trong
khi B va E 6 nhiém vira, con C va D trung gian giira
6 nhiém ning va 6 nhiém vira [7]. Tuong tu, Patrick
& Jacky (1990) nhéan dinh phuong phéap ABC la mot
chi s nhay cam véi nhitng xao tron vat ly va sinh hoc
ciing nhu sy 6 nhiém theo khong gian va thoi gian.
Nghién ctru duong cong ABC trén dong vat day khong
xuong séng ¢& 16n & mot s6 ving & Oosterschelde cho
thiy méi truong bi tac dong xau, lién quan dén thoi
gian triéu thap kéo dai hodc tac dong ctia con nguoi.
Phuong phép nay ciing chi ra su x4o tron lién quan dén
ché d6 dong tridu thap ngin va sinh khdi ctia nhém
dong vat khong xuong séng ¢ muc thap nhat [8].

Phuong phap nay cling dugc nghién ctru va mo ta rd
hon theo dudng cong cua sb ca thé va sinh khéi trong
nghién ctru cua Vidakovic’& Bogut (2004). Cong bd
nay cho thdy phuong phap ABC trén quin xi tuyén
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trung séng tu do da chi ra sy xdo tron nhe vung tram
tich nén cat cia phan bién siu nhit [15]. Hon nita,
Sabeel & Vanreusel (2015) ching minh rang sir dung
d6 thi ABC trén quan xa tuyén trung c6 thé do tim
anh huong cua viéc pha ring ngap man gay xdo tron
vira dén x40 tron manh. Két qua cling dé xuét su bién
d6i cac hat trim tich va chét lugng thirc an anh hudng
manh mé& dén tong sinh khdi. Viéc phé hoai rimg ngap
man 14 nguyén nhan din dén sy thay doi kich thudc
sinh khéi cua sinh vat & tit ca muc nude, dan dén tang
nhom tuyén trung an khong chon loc, kich thudc co thé
nho va dé thay doi [14].

Nhu vay, phuong phap ABC trén quan xi tuyén
trung da hoan toan du co sé va khang dinh hoat dong
cang gay xao tron mai truong tram tich trén song Sai
Gon [23].

Két luan

Két qua nghién ctru ap dung phuong phap dudng
cong ABC trén quan xa tuyén trung song tu do dé danh
gi4 chit lugng moi trudng song Sai Gon lam chi thi da
cho két qua nhanh va chinh xac. Thong qua sinh khéi
va mat do phan bd cta quan xa tuyén tring ving dudi
triéu da chimg minh chit lugng méi truong nén day
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song Sai Gon khong ddng nhét theo thoi gian tai tat ca
cac vi tri khao sat. Mot s6 khu vuc bi 6 nhiém nang hau
nhu trong ca 4 dot 1a Cang Bién Pong, Cang Bong
Sen va Cang DAau thuc vat. Cac diém Téan Thudn
Pong, Cang Bén Nghé, Cang Sai Gon méi, Cang
Nha may dong tau bién Sai Gon 6 nhiém ning trong
mua mua. Mot sb cang khac co d4u hiéu 6 nhim nhe
nhu Bén Nghé, Cang Cong ty lién doanh phat trién
tiép van s6 1 - VICT, Cang Sai Gon méi, Cang Nha
may dong tau bién Sai Gon trong muia kho va khu vuc
Bén Duoc cua huyén Cu Chi, Tan Cang, Nha may
dong tau Ba Son, Cang Cong ty lién doanh phat trién
tiép van s6 1 - VICT trong mua mua.
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