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Abstract

The W index of nematode communities was first applied to assess sedimentary environment quality at 12
stations in the Sai Gon river. The nematode samples were collected and examined during the dry and rainy
seasons in 2014. The W results indicated considerable disturbance in the downstream stations of the Sai Gon
river that is mainly disturbed by harbour activities. The nematode communities in these harbours such as the
Bien Dong port, Lotus port and Navioil port areas have been seriously impacted in both seasons. In the rainy
season, the sedimentary environment of the Tan Thuan Dong port, Sai Gon New port was disturbed
significantly while that was lightly affected in Ben Nghe port, Vietnam International Container Terminals -
VICT port and Ben Duoc - Cu Chi stations.
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Tom tit

Chi s6 méi truong W ciia quan x4 tuyén tring séng tu do duoc &p dung dé danh gia nhanh chat lwong moi
truong tram tich tai 12 tram trén song Sai Gon. Mau tuyén tring dwoc thu va phan tich trong mua kho va
mua mua nim 2014. Két qua tinh todn cho thdy, méi trudng tram tich tai cac khu vuc cang phia ha ngudn
cua song dang bi x4o tron dang ké. Nén day cac khu vyc cang Bién Pong, cang Bong Sen va cang Dau thuc
vat bi x40 tron nghiém trong trong tat ca cac dot khao sat. Vao mua mua, méi trudng tram tich cac cang Tan
Thuan Péng, cang Sai Gon Méi bi tac dong 1on, trong khi & khu vuc cang Bén Nghé, cang Cong ty ¢6 phan
Phat trién cang hau can sé 1 - VICT va diém Bén Duoc - Cu Chi ¢6 du hiéu x40 tron nhe.

Tir khoa: Tuyén triing, chét lwong méi trudng tram tich, sng Sai Gon.

MO PAU

Song Sai_GoOn dong vai trd quan trong
trong phat trién kinh té va cung cap nuéc cho
thanh phé HOVChI Minh va cac vung lan can.
Tuy nhién chat luong thuy vuc sdng Sai Gon
dang ngay cang xuong cap do anh huong cua
nudc thai tr cAc hoat dong cong nghiép, ndng
nghi¢p va khu dan cu. Bén canh do, vi¢c khai
thac toi da hoat dong giao thuong thuy Voi
mat d¢ tau thuyen va bén cang ngay cang tang
cling gay xao tron dang ké chat lugng nuéc va
nén day [1].

_Phuong phdp chi thi sinh hoc dya vao
quan x4 tuyén trung ngay cang thé hién nhing
wu thé vuot troi trong danh gia, gidam sat va
quan Iy moi truong. Tuyén trang 1a nhom
dong vat day cd trung binh phong phu va da
dang nhat, chlng phan b khap noi va cé thé
ton tai trong cac diéu kién méi truong khac
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nhau tir mdi truong on dinh, dén bién dong va
tham chi ca noi ¢6 déc to [2]. Cau trlc quan
xa tuyeén trang song tu do dugc xem nhu mét
nhém chi thi phu hop va chinh xac trong danh
gia chat luong méi trwong [3]. Hon nira,
ching c6 moi tuorng quan chat ché véi moi
truong nén day va duoc danh gia nhu 1a cong
cu hiru ich trong quan tric danh gia moi
truong nén day thuy vuc ¢ Vigt Nam [4].

Gan day ¢ Viét Nam, quan x& tuyén tring
duoc st dung nhu mot nhom sinh vat chi thi
tién phong dé danh gia chat hrong nén day séng
Sai Gon cing nhu thao luan cac nguyén nhan
gay ra hién trang chat lugng do. Nguyen & Ngo
(2015) [1] ap dung chi s6 MI va tam glac sinh
thai CP da xdc dinh mot sb cang trén séng Sai
Gon c6 dau hiéu 6 nhiém bai cac chat hoa hoc,
cac tac gia bao cao rang quan xa tuyen tring co
su bién dong vé mat do, cau trac thanh phan va
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su phan bd cac nhom uu thé khac nhau vé
khong gian tai mot s6 khu vyc phia thuong
nguon trén song Sai Gon. Cling tai cac diém
nay mot nghién ctu khac tim thay ring tinh da
dang, nhém uu thé va sy phan bo cua quan xa
tuyen trung tuong quan chdt ché veéi do man,
téng carbon hitu co va mot sé tinh chat ly héa
khac [5]. Dic bigt, Ngo et al., (2017) [6] nghlen
cuau kha tong thé vé quan xa tuyen trung séng
Sai Gon va nhan thay hop chat Tributylin duoc
tim thiy trong nen day c0 tac dong Ién mat do,
su phan bé cua quan xa tuyén trung.

Dua vao sy tich liiy da dang vé mat do va
sinh khéi cia quan xa tuyén trung dé danh gia
tac dong mdi truong qua phuong phap duong
cong uu thé ABC két hop vai chi so W da duoc
4p dung dé mirc do x40 tron cia moéi trudng
thuy vuc [7, 8]. Tuy nhién véi nhitng nghién
cau cO bé day vé khong gian va thoi gian,
phu:crng phap duong cong ABC cua Warwick
c6 thé gap kho khan trong viéc phan chia cip
do6 xao tron [9].

Vi vay, nam 1990, Clacker [10] da dwa ra
chi s6 méi truong W dé tém tit dac diém caa
cac duong cong trong 1 vi tri khao sat gilp
danh gia nhanh chong va dé dang hon.

V6i muc tiéu don gian hoa phuong phap
nghién ciu ma van do tim dugc chat lugng moi
truong, phuong phap chi sb moi truong W cua
quan xa tuyén trung duoc lya chon dé danh g1a
nhanh, hiéu qua chat luong mdi trudng tai cac
cang trén song Sai Gon. Nghién ctu nay ky
vong s& mang dén mot cach tiép can méi trong
cong tac quan trac sinh hoc cho dong séng nay.

PHUONG PHAP NGHIEN CUU
Pia diém khao sat va thu miu

Tién hanh khao sat ldy mau tuyén tring
trong mua khé va mua mwa cta nam 2014 theo
12 tram doc theo séng Sai Gon. Cac tram khao
sat dugc ky hiéu tir SG1 dén SG12, trong do:
SG1 (Bén Dugc huyén Cu Chi), SG2 (cang Tan
Cang), SG3 (nha may dong tau Ba Son), SG4
(cang Sai Gon), SG5 (cang Tan Thuan Dong),
SG6 (cang Bén Nghé), SG7 (Cong ty co phan
Phat trién cang hau can s6 1 - VICT), SG8
(cang Sai Gon Mai), SG9 (cang Bién Pong),
SG10 (cang doéng tau Sai Gon), SG11 (cang
Bong Sen), SG12 (cing Dau thyc vat). Toa do
cac tram lay mau duoc minh hoa qua hinh 1.

Tai mdi tram khao sat, 3 mau tram tich
duoc thu I3p lai theo nguyén tic thong ké. Mdi
mau tram tich duoc thu bang gau Ekmam cho
phép thu_ tram tich trong pham vi 10 cm?, sau
d6 14y mau bing dng nhua chuén dai 30 cm Voi
duong kinh 3,5 cm. Ong nhya dugc cim sau
hon 10 cm, thu miu tuyén tring tir 0-10 cm
tinh tir bé mat. Mau thu xong dwgc cho vao hop
nhya c6 dung tich 300 ml va c¢é dinh bang
formaline 7% & nhiét d6 60°C va khudy déu
cho dét tan hét thanh dung dich [11].

||||||
s

0OQWVE WO QTE VS QWE  WEHOE WEUWE  108°450E
L 1 L L It h

= Khu VUC omamwees
& thu mAu
2

10eri20°E

4 "'"é !
2 b
] | N
N
o P P

T T
0ETNE  WEBOE 1030 e 0euOE

Hinh 1. Ban dd cac tram thu mau
trong khu vuc khao sat

Phan tich mau va xir ly sé liéu

Mau tuyén trung sau khi c¢é dinh dwogc
chuyén vé phong thi nghiém cua phong Céng
nghé va Quan ly moi truong, Vién Sinh hoc
Nhiét déi dé tién hanh xir ly va phan tich. Tién
hanh sang mau qua rdy 1 mm dé loai bo tap
chat 16n roi gan loc qua rdy 38 um dé gitr lai
can mau tuyén tring. Tach tuyen tring khoi cin
bang dung dich Ludox 1,18 rdi thém vai giot
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Rose Bengal 1% dé nhuém maiu, dinh lwong
mat d6 quan xa mdi tram bang kinh 1Gp soi noi
SZ-COUS PM 01 va gap ngau nhién 200 c4 thé
tuyén trung dé xir ly lam trong va Ién tiéu ban
theo phuong phap cua Vinex (1996) [11].

Sinh khoi kho cua tuyén trang duoc tinh
toan theo cong thirc cia Wieser (1960) [12].
Kich thuéc tuyén trung duoc do dudi kinh hién
vi quang hoc Optika B1000 BF co trang bi
camera va bo vé do phong dai 1000 lan; phan
mém Optika Vision Pro Plus co tich hop tu
dong vai kinh hlen Vi va camera ky thuat sb.
Kich thuéc cua tuyén trang dugc xac dinh bang
chidu dai va duong kinh co the Chiéu dai co
thé duoc do bat dau tur phan dau doc theo truc
co thé cho dén diém cudi cling cua duéi (khong
do duoi filiform va splrmet) duong kinh dugc
do tai doan co thé c6 chiéu rong lon nhat.

Ap dung cong thic cia Wieser (1960) [12]
dé tinh toan sinh khéi khd cho méi gidng.

DW = 25 (L x W,/1.600.000)/100 (ug) (1)

S6 liéu vé sinh khdi va mat do duoc xir Iy
theo bang chu:ong trinh Microsft Excel 2010 va
thé hién  qua gia tri trung binh va d6 léch chuan
ciia 3 mau lap lai tai moi khu vuc khdo sat.

Phuong phép so séanh, xép hang chit luong
nén day theo chi s moéi trudsng W &p dung
cong thac caa Clarke (1990) [10]:

=2(Bi -A)/[50(5-1)] )

(Ai: mat d¢ cua loai tha i (ca thé), B;: sinh khoi
caa loai thir i (ug), S: tong so6 loai).

Vé phuong dién dai sb, gia tri chi s6 W
nam trong khoang (-1; 1), khi W dao dong tir 0
— +1 sinh khdi cua cac loai uu thé so vai sé
lwong va chat lugng méi truong it bi xao tron.
Trai lai khi W c6 gia tri tir -1 — 0 mat do cac
lodi chiém wu thé so véi sinh khdi va moi
truong bi tac dong.

KET QUA VA THAO LUAN

Mat do quan x& tuyen trung sbng Sai Gon
QUan x4 tuyén tring sdng Sai Gon khu vuc

nghién ciru c6 mat do phan bd dao dong rat Ién

tir 13,33+2,89 dén 1649,67+1462,00 (ca thé/10

cm?). Pic biét tram SG9 dugc ghi nhan la noi

c6 su hién dién caa quan xa tuyén tring cao
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nhat (1649,67#1462,00) vao mua mua, tram
gan ke SG8 tuyén triing phan b nhiéu nhat vao
mua kho (408,67+142 54) Nhin chung, kich
thudc quan x3 ting 1én vao mua mua, ngoai trur
tram SG2 va SG5. Két qua dinh luong tuyen
trung cho thay, trong ca 2 dot khdo sat quan xa
tuyen tring phan bo giam tur phia thugng nguodn
vé phia ha nguon, cu thé 308,67+40,2 (ca
thé/10 cm 2 tai SG1 giam con 56,33+25,54 (cé
thé/10 cm?) & SGI12 trong mua khd va tur
640,33+145,08 (ca thé/10 cm?) tai SG1 con lai
408+312,48 (ca thé/10 cm?) tai SG12 trong
mua mua (hinh 2). Tuy nhién, mat d¢ ca thé
tuyen trung dao dong dang ké gitra cac tram, Cu
thé cac tram SG1, SG6, SG7-SG10 va SG12 s6
lugng cé the ghi nhan kha cao trong khi ching
phan b rat thap tai cac tram doc theo khu vuc
trung tam thanh phé (SG2-SG5) va tram SG11.
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Hinh 2. Mat do quan xa tuyén tring tai cac
tram khao sat trén séng Sai Gon (K14: Mua
kh6, M14: Mua mua)

Sinh khéi quan xa tuyén tring

Tong sinh khoi cta quan xa dao dong kha
rong to 1,94+0, 80 (SG4) dén 146,56%72,63
(SG8) ug.10 cm? trong mua kho, nhung co lai
dang ké trong mua mua 4, 93i1 45 (SG11) -
91,31+80,99 (SGl) 1g.10 cm? Smh khéi quan
xa tuyén trung song Sai Gon khac nhau theo
tram phan bo va theo yeu t6 mua. Tong sinh
khoi ctia quan xa tuyén tring chiém wu thé tai
vi tri thwong ngudn (SG1) va cac tram gilra
song (SG6-SG10), cac tram con lai sinh khoi
rat thap (hinh 3). Twong tu nhu mat do, doc
theo song sinh khoi quan xa tuyén trung giam
ro rét tir thwgng nguon veé phia ha ngUOn trong
cd 2 mua nghién ctiru. Tram SG8 c6 sinh khoi
cao nhat trong mua khd (146,56+72,63 pg.10

m?, chiém 32,62%), nhung giam hoan toan
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khi mua ma dén (19,59+15,73 Hg.10 cm’, chi
chiém 5 ,89%). Theo tung tram cac quan xa co
sinh khéi khac nhau va dao dong khong theo
hudng nhat dinh. Pang cha y, cac quan xa o
SG1, SG4, SG7, SG9, SG11 va SG12 sinh khoi
ting 1én vao mua mua, trong khi cic quan xa
SG2, SG3, SG5, SG6, SG8, SG10 c6 chiéu
hudng nguoc lai.
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Hinh 3. Sinh khéi quan x4 tuyén tring tai cac
tram khao sat trén séng Sai Gon (K14: Mua
khé, M14: Mua mua)

Nhin chung, tong sinh khéi kho cua quan
xa tuyen tring song Sai Gon thap hon tong sinh
khéi tuyén trung tai mot sé khu vuc da duoc
nghién ctru nhu Mékong, Lawrence ¢ Canada,
Oosterschelde ¢ Ha Lan véi 9,08-706,3, 96+14
- 248+86 va 49-7044 ng.10 cm? twong tng
[13 15]. Nhung lai cao hon rat nhiéu so cua
sbng Swartskop & Nam Phi va Western Scheldt
(o, 1 0,4 pg.10 cm? [16] va 0,03-4,58 pg.10
cm? [17].

Danh gia chit lu’o’ng méi truong tram tich

Chat lugng moéi truong tram tich dugc ddnh
gia qua chi s6 W cho biét moi tmong c6 bi xao
tron hay khdng. Gia tri chi sé nay trén quan xa
tuyén tring tai khu vuc nghién cau kha thap,
cao nhat & SG4 chi bang 0,307, cac vi tri con
lai nhé hon 0,159. Véi gia tri thap chi s6 W
phan anh cd sy xao tron dién ra trong moi
truong tram tich hau hét cac tram khao sat trén
sbng Sai Gon. )

Tu hinh 4 dé& dang nhan thay sy xao tron
nay dir doi hon trong mua mua bdi chi s6 W
glam hoan toan. That vay, chi sé nay co gia tri
am ¢ hau hét cac tram phia ha nguén nhu SG5
va SG8-SG12, cac tram SG1, SG6, SG7 Cung
rat thip (W=0,003, 0,004, 0,023 tuwong ng) va

3 tram con lai chi sb nay nhé hon 0,159. Tuy
trong mua khd chi s6 W cia quan xa tuyen
trung cao hon nhung lai bién dong lon glua cac
tram. N6 ting dan tir tram thuong ngudn va dat
gia tri cao nhit tai tram SG4 (W = 0,307),
nhung lai giam dot ngot ¢ SG5. Sau do, chi s6
nay c6 xu huéng glam dan vé phia ha ngudn,
va co gia tri am ¢ cac cang SG9, SG12, dac biét
thip nhat ¢ cang SG11 (W= -0 076)
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Hinh 4. Bién dong chi sé W qua 2 dot khao sat
tai khu vuc nghién ciu (K14: Mua khd, M14:
Mua mua)

Nhu vay, méi truong nén day ¢ céac cang
phla ha nguon goém SG5 va SG8-SG12 dang bi
Xao tron vei chi s6 moi trudng cua quan xa
tuyen trung giam qua thoi gian. Cu thé cac
d1em SG9, SG11 va SG12 hién dong manh mé
& tat ca cac dot khao sat thé hign qua W ¢ gia
tri &m. Sang mua mua CacC quan xa tuyen trung
0 SGS, SG8, SG10 clng ghi nhan bi x&o tron
I6n do chi sé6 W giam rd rét (< O) Céac tram
SG1, SG6 va SG7 méi truong c6 dau hiéu bi
tac déng nhe, cac tram con lai it bi tac dong.

~ Sy xao tron moéi truong con the hign ro qua
bién doi cac dac diém cua nhirng nhom uu theé.
Monhystera, Parodontophora, Terschellingia,
Theristus duoc tim thay co mat do uu thé ¢ cac
tram bi tac dc}ng [8]. Day la nhtrng giong thich
nghi cao voi cac dieu Kién moi truong khac
nhau cung nhu phan bé rong [3]. Nhitng glong
uu thé nay c6 than hinh thuong dai va kha
manh mai, dac biét Terschellingia thuong cé
duoi dang soi chi [18]. Theo Soetaert et al.,
(2002) [19], v6i ddc diém hinh thai nay tuyén
trung di chuyen nhanh, c6 kha nang thaim nhap
vao cac Iop tram tich sau hon dé tim kiém thirc
an va an nau tot hon khi bé mit nén day thudng
xuyén bi tac dong. Co the do vay ma ching
thich nghi va phat trién tét hon so véi nhitng
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nhém tuyén trung khac. Mgc du vay, vao mua
mua sinh khol trung binh (SKTB) cé thé, cung
cac ddc diém khac cua nhiing giong nay giam
rd rét. Thay vao d6 1a sy wu thé tuyét ddi cua

glong Theristus, mic du SKTB ca thé cua
giong nay rat thip. Cac dic diém duoc trinh
bay cu thé hon trong bang 1.

Bang 1. Mat d6 va sinh kho| clia cac nhom wu thé tai nhitng tram mai trudng
tram tich bi x&o tron manh

Dic diém Tram  Monhystera Parodontophora Terschellingia Theristus
Muia khd
SG9 38,660 21,330 23,360
Uu thé (%) SG11 80,460
SG12 62,980 21,380
SKTB ca thé (ug) 0,072 0,100 0,082
Mat d6 téng * 229,498 151,105 221,381
Sinh khéi téng 12,931 17,737 15,221
B/A 0,056 0,117 0,069
Mua mua
SG5 35,240 42,790
SG8 84,800
. SG9 16,510 78,860
Uu the (%) SG10 18,710 19,440 38,620
SG11 21,090 14,420 48,510
SG12 72,350
SKTB c4 thé (ug) 0,034 0,069 0,044
Mat db téng 258,251 427,268 2,549,938
Sinh khéi téng 9,078 32,282 97,255
B/A 0,035 0,076 0,038

Ghi chi: *: Mat d6 tong = ¢4 thé/10 cm?; **: Sinh khéi tong = ug.10 cm™.

Chi s6 W phan anh chat lwong méi truong
tram tich khu vuc nghién ctu tuong dong voi
két qua nghién chu bang phuong phap duong
cong ABC cua quan xa tuyen trung & khu vuc
cang séng Sai Gon cia Nguyén Thi My Yén va
nnk., (2017) [8]. Panh gid duérng cong ABC
ciing da chi ra rang nén day cac cang SG9,
SG11 va SG12 hi & nhlem nang trong tat cac
dot khao sat, trong khi tram tich tai cac tram
SG5, SG8, SG10 bi & nhiém ning trong mia
mua. D6 thi ABC ciing cho thay tram SGI,
SG7 bi xao tron nhe trong mua mua, tuong tu
v6i két qua trinh bay bén trén. Ngoai ra,
phuong phap nay ciling tuong tu duong cong
ABC trong mua mua, mdi truong bi xao tron
manh hon vé muc do cing nhu khdng gian.
Hon nira mot nghlen ctu khic da ghi nhan
trong moa kho nay mét sb tram nhu SG6, SG7,
SG8 va SG12 c6 dau nhiém 6 nhiém héa hoc
[1]. Sang muia mua tinh trang 6 nhiém nay dang
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bao dong hon. Nguyén nhan cé thé do nudc
mua kéo theo du luong tur cac khu dén cu, nha
may xi nghi¢p do xuong long song va co kha
nang dugc tich tu trong nén déy.

Su x&o tron dién ra chii yéu & cac cang, noi
ma hoat dong giao thuong thuy dién ra nhon
nhip hang ngay. Theo Ha Xuan Chuan (2009)
[20], hoat dong tau thuyen ra vao cang tao mot
nguon phat thai lén bao gom chat thdi sinh hoat,
nhién ligu, can dau, nuéc rua tau sau khi do
hang, c4c chat tay rua... gay 6 nhiém moi truon
dat va nudc tai khu vuc cang. th“)ng nhitng the,
cac thiét bi thu gom chat thai con han ché va y
thirc chip hanh cac quy dinh an toan hang hai va
V¢ sinh mdi trudng chua cao cling gop phan lam
cho moéi truong cang khong dugc cai thién.
Ciing theo tac gia nay, hoat dong cua cac co so
stra chita, dong mai va pha do tau cii voi trang
thiét bi ky thuat con han ché, thiéu hé thong Xu
ly chat thai cling gdy anh huong l6n dén chat
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lugng méi truong vung cang. Ngoai ra, nudéc
thai cong nghiép tir cac xi nghiép co khi, ché
bién hai san, nudc vé sinh nha xuong, kho bai,
nuéc thai sinh hoat tir cac nha vé sinh, nha tam,
nha hang, van phong... va ca nguoON NGC mua
chay tran trén mat bang cang mang theo nhiéu
chit lo ling, rin, dau md, chat hitu co, kim loai,
Vi trung... gop phan gay 6 nhiém cho thUy vuc
cang. Ngu0n 0 nhlem duoc tich tu gay x40 tron
nghiém trong dén cau tric trim tich va tac dong
truc tiép dén hé sinh vat day trong d6 co quan xa
tuyen trung.

Hon ntra, dbi voi quan xa tuyen trung, su
Xao0 tron nén day & cac Cang con do qué trinh
cam va kéo ré mo neo gay nén [21] mo neo va
day neo khi duoc tha xuong nén day lién tuc
gay xao tron nghién ciu trdc cac I6p tram tich
bé mit, dic biét khi mo neo dwoc kéo Ién mang
theo nhirng phan tir bi nhim ban tir tang dudi
Ién bé mat tao thanh su x&o tron va tai Iang
dong Nhitng x4o tron nay thuong xuyén dién
ra ¢ nhitng cang mat do tau ra vao cao, qua
trinh tha cim neo, nhé neo rdi kéo & day neo
ldp di ldp lai la mot trong nhitng nguyén nhan
truc tlep lam tén thuong nén day tram trong.

KET LUAN

Str dung chi 50 mdi truong W dya trén mat
d6 va sinh khéi quan xa tuyén trung sbng tu do
dd cho phép danh gia nhanh chit luong moi
treong khu vuc cang gong,Sal Gon. Két qua
nghién ctru da chi ra hau het cac tram phia ha
nguon song Sai Gon nhu cang Tan Thuén Dong,
cang Sai Gon mai, cang Bién Dong, cang Bong
Sen va Cang Dau thuc vat c6 moi truong tram
tich bi xao tron va 6 nhiém. Trong d6 cang Bién
Dong, cang Bong Sen va cang Dau thyuc vat bi
xao tron manh mé ca hai dot khao sat, vao mia
mua ghi nhan thém su x40 tron & cac cang Tan
Thuan Pong va cang Sai Gon méi.

Loi cdam on: Nghién ctru nay dugc tai tro boi
Quy phét trién Khoa hoc va Cong ngh¢ Quéc
gia (NAFOSTED), ‘de tai so 106 - NN.06-
2013.66 va mot phan nho dé tai co so Vién
Sinh hoc nhiét d&i nam 2019.
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