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TOM TAT

Nghién ctru danh gia mdi quan hé gitta chit lugng méi trudng nude va da dang sinh hoc (DDSH)
thuc vat thily sinh (TVTS) tai 5 thily vuc ¢ thanh phé Can Tho bao gdm: Kénh Biing Xéang, rach
Ngdng, rach Cai Khé, rach Cai Nai va song Can Tho bang phuong phép 6 tiéu chudn (OTC) két hop
phén tich mdi trudng nudc bao gom: pH, TDS, DO, COD, N-NH,", N-NO;", N-NO,” va TP. Tong
cong ¢6 90 OTC va 90 mau nude duge thu thap qua 2 dot khao sét, bao gdm 9 OTC va 9 vi tri lay
mau nuéc/kénh/dot. Chat lugng nude khéac biét rd rét gitra cac thay vuc, trong d6 kénh Bling Xang
va rach Ngdng bi 6 nhidm hitu co va dinh dudng cao véi COD, N-NH," va TP vuot 1,7-2,3 14n so
v6i gidi han cho phép cia QCVN 08:2023/BTNMT (Bang 2, c¢ot B), trong khi rach Cai Nai va song
Cén Tho c6 chét lugng nudc tot hon. Tong sb loai TVTS xuét hién & ca 2 dot 1a 14 loai thudc 9 ho
va 7 bd, v6i cac loai c6 kha nang thich nghi rong véi didu kién méi truong nhu luc binh va rau
muéng déu xudt hién ¢ hiu hét cac thuy vuc. Chi s da dang (H’) dat 0,66-1,98; chi sb phong phu
(D) dat 0,39-2,16; chi sé uu thé (Cd) dat 0,17-0,53, trong d6 da dang loai dot 1 cao hon dot 2 va
song Can Tho dat thap nhat (D = 0,39). Phan tich PCA cho thdy, sy gia tang ham lugng dinh dudng
va chét ran hoa tan 1a yéu té chinh thuc ddy su da dang va phong phii loai (r = 0,44 va 0,61). Nguogc
lai, chi s6 Cd tuong quan nghich manh véi H’ (r = -0,98) va D (r = -0,99) va tuong quan thuan duy
nhét voi DO (r = 0,75). Moi truong giau oxy hoa tan nhung chiu tdc dong xdo tron lién tuc tir dong
chay manh va ghe thuyén cho N&i 1am cho hé thuc vat tai song Can Tho (noi c6 DO cao) bi thu hep,

chi ton tai hai loai luc binh va rau mudng.

Tir khéa: Chdt lwong nwede mat, chi thi sinh hoc, da dang sinh hoc, thyc vt thuy sinh.

1. DAT VAN BE

DDSH déng vai tro quan trong trong viéc
cung cap cac dich vu h¢ sinh thai (HST) [1]. Tuy
nhién, suy giam DDSH trén thé gidi dang ngay
cang bi de doa nghiém trong do cac co ché truc
tiép hodc gian ti€p lam mat di moi trudng song
[2, 3]. Ddng bang song Curu Long (DBSCL) la
khu vuc chiu anh huéng manh boi che do thuy
triéu trén séng Mekong, ¢6 HST dién hinh nhat
trong toan luu vuc song va c6 do PDSH cao [4,
5]. Moi truong nudc dong vai tro quan trong
trong viéc duy tri sy can bang sinh thai va DDSH
trong cac HST thuy vuc [6] Thanh phé Can Tho
1a mot do thi trung tm ving PBSCL ¢6 tbe do
dod thi héa gia ting nhanh chéng, 1a noi tap trung
dong déan cu v6i cac khu dan cu, sy phat trién cua
cac nganh cong nghi¢p va cac hoat dong dich vu
da va dang tac dong dang ké dén méi trudng, dac
biét 1a chat lugng nudc mat [7]. Pay la noi c6
mang ludi kénh, rach day dac, vua dam nhéan
chtrc nang ti€u thoat nudc, giao thong thuy, vira
la noi ti€p nhan nudce thai sinh hoat, cong nghiép

va thuong mai [8, 9]. Qua trinh do6 thi héa cung
v6i ap luc gia tang tir cdc hoat dong san xuat va
sinh hoat da lam suy glam chat lugng nudc tai
nhiéu tuyén kénh, rach noi thi, the hién qua su gla
tang ham luong chét hitu co, Cchét dinh dudng va
vi sinh vat, gdy anh huorng tiéu cuc dén HST thay
vuc va chét lugng méi truong d6 thi [7, 9, 10].

TVTS ¢6 vai trd quan trong trong vigce duy tri
va can bang HST. TVTS vira 1a sinh vét san Xuét,
loc nude, giit bo, vira 1a noi cu trii cia nhiéu sinh
vat thuy sinh khac [11-13]. Tuy nhién, thanh phan
loai, cdu tric quan X3 va sy phén b6 ctia hé TVTS
chiu anh hudng manh bdi dleu kién mdi truong
nhu: Ham lugng dinh duorng, chat hiru co, DO, pH
va ché do thuy van. Vi vay, chung duogc xem la sinh
vt chi thi phan anh hién trang va su bién dong cua
chat lugng nudce [14, 15]. Méc du, da c6 mot so
nghién ctu vé chat luong nudc hoic thanh phan
loai TVTS tai cac kénh, rach & thanh phd Can Tho,
cac nghién cuu nay chu yeu tdp trung Vao mo ta
hién trang hodc danh gia riéng 1& timg ddi tuong.
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Nghién ctru phan tich ddng thoi mbi quan hé glua
chat lugng nudc va da dang TVTS bac cao tai cac
kénh, rach ven d6 cua thanh phd Can Tho van con
han ché, ddc biét trong bbi canh do thi hoa va 6
nhiém nguon nudc ngdy cang gia tang. Vi Vay,
nghién ciru nay dugc thuc hién nham 1am rd moi
lién hé¢ glua chat luong nudc va hé TVTS, qua do
dé xuat cac giai phap bao vé DDSH va hudng t6i
phat trién bén viing khu vuc ven do trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém nghién ciru

Nghién ctu tién hanh khao sat 2 dot vao
thang 9/2025 (do“[ 1) va thang 4/2026 (dot 2) trén
5 tuyén kénh v&i sinh thai giira cac khu vyc chiu
tac dong khac nhau tai thanh phd Can Tho (Bang
1, hinh 1). Cac thiy vuc dugc lya chon trong
nghién ctru dya trén co so tinh dai dién va so sanh
sinh théi gitra cac khu vuc chiu tdc dong khac
nhau. Trong do, nhiing thuy vuc d6 thi dién hinh,

chiu anh hudng truc tiép tir nude thai sinh hoat va
hoat dong kinh doanh, c¢6 nguy co 6 nhiém hitu
co cao nhu kénh Bing Xang va rach Ngdng [7,
16]. Ngoai ra, con c¢6 cac khu vuc ven d6 va ndong
nghiép ban dd thi, noi ¢6 su giao thoa gitra anh
hudng d6 thi va hoat dong trong trot, phan énh
tac dong dinh dudng (N, P) tu nguon phan bén
nhu rach Cai Khé va Cai Nai. Tuyén sdng chinh
co dong chdy manh va kha nédng tu lam sach cao
nhu séng Can Tho, lam dbi chung [17]

Hinh 1. Vi tri diém khao sat

Béang 1. Toa d¢ va dac diém cac vi tri khao sat

Kénh/rach | biém | Ky hiéu Toa do bic diém
| Pl 10°1'39.49"N | Cé cong xa nudc thai - c6 rat nhiéu quan dn va hd dan
105°45'50.29"E doc theo bén dudng
Kénh 5 P2 10°1'53.46"N | Noi cé nhiéu quéan &n thuong ti€p nhan chat thai tir cac
Bulng Xéng 105°45'45.00"E quéan &n xung quanh
3 3 10°2'3.74"N Cé6 nhiéu quan va ho dan sinh song, 1a diém tap trung
105°45'53.23"E | cdu cé cuia nguoi dan, thuong co ghe cao dénh bat cé
1 Dl 10°2'32.78"N Chan cau Rach Ngong 2, doan di qua khu déan cu va
105°45'51.14"E nhi€u hang quéan &n udng ven bo
Rach 5 02 10°238.17"N DPoan di qua kthl ?ﬁ?lcl é()lgﬁ::l;l gKulgain(lilé;a diém tép trung
Ngbng 105°4530.55°E ¢6 bén vat liéu xay dung
3 D3 10°2'47.89"N | Cach bdi rac khoang 15 m, nudc c6 mui hoi, mau den va
105°45'10.96"E c6 mang dau méng nodi trén mat nudc
1 Pl 10°2'29.65"N | Céch cau Ba Khia 50 m, gan ctra séng nudc luu thong
105°46'52.89"E manbh, it tdc ddng cia ngudi dan
Rach 2 P2 10°2'27.38"N Cach chg Huynh Thic Khang 10 m, ¢6 tdc dong ghe
Céi Khé 105°46'33.46"E thuyén qua lai dua ruéc nguoi dan qua lai
3 D3 10°221.13"N | Chan cau Rach Ngdng 1, c6 nhi€u quan &n via he, c6 rac
105°46'11.00"E thai 2 bén bo ¢6 bii boi
10°1'56.64"™N Céach bén Ninh Kiéu 50 m - ngay cau tau du lich, tap
1 bl 105°47'17 45" trung nhiéu hoat dong du lich,
’ tau thuyen tap nap
Song ) P2 10°1'2.67"N  [Noi dong chay 6n dinh, c6 tuyén bo ke bé tong, khong bi
Cén Tho 105°46'22.15"E anh hudéng nhiéu tr bo
10°0'22.80"N Céch cho no6i Céi Rang 30 m, ghe thuyén déng duc, chiu
3 b3 105°44'46 24"E anh huong tir hoat dong thuong mai,
) sinh hoat con ngudi
| Pl 10°0'19.88"N Gan cura sdng nude luu thong manh,
105°45'48.31"E it tac dong cua ngudi dan
Rach > P2 10°0'5.04"N Khu vuc nguéi dan trong rau mudng nudce dé kinh
Cai Nai 105°45'50.76"E doanh, c6 tdc dong phan bén xudng nude
3 3 9°59'53.84"N Khu vuc ¢6 nhiéu bén do ghe tau,
105°45'59.74"E bdc xép hang hoa, vat liéu xdy dung
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2.2. Phuong phap thu va phan tich mu nuéc

Trén mdi tuyén kénh tién hanh thu mau tai 3
dlem doc theo doan kénh bao gdm dau gilia va
cu01 doan kénh (Hinh 1, bang 1); tai mdi diém thu
mau 3 vi tri theo mit cit ngang kénh (Hinh 2).
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I-l“mh 2 Mo ta vi tri OTC trén mdi thuy vure
Bang 2. Phuwong phap phén tich miu nwéc

Chitiéu | P9 | Phuong phap phan tich
. Do tryc tiép tai hién,
pH - truong bang may pH cAm
tay Hanna 99300
Do truc tiep bang may DO
DO mg/L cam tay Hanna 9146
Do truc tiép bang may EC
TDS mg/L cam tay Hanna 99300
Phuong phéap chuan do
COD | mg/L biing FAS
N-NO, | mg/L | Phuong phap Colorimetric
. Phuong phap Salycylate,
N-NO;™ | mg/L 4500-B [19]
N-NH,;" | mg/L Phuong phl';ll[il el:ndophenol
TP mg/L Phuong pha’ﬁ ;}xit ascorbic

Nudce duoc thu & téng mit cach bé mat nude
khoang 20-30 cm [4, 18] tranh hién tugng c6 bot
khi trong chai thu mau. Dyng cu thu mau duoc
rira sach va dan nhan ghi day du céc chi tiét Ve
dia diém, ngay, gio, thoi tiét thu miu. Trong tét
ca cac truong horp, cac chai nhya thu mau (1 L)
duoc rua lai voi cac mau nuée duge ldy tai dia
diém quan tric 2-3 1an. Mau nuéc cling dugc thu
vao thoi diém nudce 16n trong dot tridu cucmg dau
thang (mung 1-2 &m lich) ¢ ca 2 dot thu mau tai
dlem khao sat thuc vat (Hinh 2), tong cong c6 90
mau (3 vi tri x 3 diém x 5 kénh x 2 dot). Cac chi
tiu pH, DO va TDS trong nu¢e duge do truc tiép
tai hién truong bang may chuyén dung (Bang 2);
cac chi tieu COD, N-NO,, N-NO5", N-NH," va
TP dugc phén tich tai Phong thi nghiém B§ mon
Khoa hoc moi truong, tdoa nha Phuac hgp phong
thi nghiém (RLC), Dai hoc Cén Tho theo phuong
phap chuan [19] (Bang 2). Chét lugng nudc mat
dugc danh gid va so sanh véi QCVN

08:2023/BTNMT [20], bang 2, mic B, do khu
vuc nghién ciru 1a hé thong kénh, rach ndi thi c6
churc nang tiéu thoat nudc ’tlep nhén nudc thai do
thi va bao vé mdi truong song dudi nudc.

2.3. Phuong phap thu va phéan tich miu
thue vat

Mau thuc vat dugc thu theo phuong phap
OTC cho nghlen clru thye vat than thao [8]. Cac
OTC 1 m theo mat cit ngang, thu 3 mit cat mdi
kénh, m&i mat cat thu 3 6 tir bo ra (45 OTC x 2
dot =90 OTC) dé xéac dinh thanh phan loai va tan
sudt xuat hién (TSXH) cta cac loai TVTS trong
khu vuc nghién ciru (%) (Hinh 2). Mau thuc vat
dugc thu va bao quan toan bg trong mdi OTC cho
vao boc nylon, ghl lai thoi gian va dia dlem thu
mAu. Trong moi OTC, tién hanh dém sb loai, sb
luong ca thé timg loai va dinh danh cac loai thuc
vat [21]. Danh lyc thyc véat dugc xdy dung dua
trén dinh danh loai, ho va bo duge xéc dinh theo
Pham Hoang Ho (2000) [22], Nguyén Tién Ban
(2003) [23], Nguyén Tién Ban (2005) [24] va
Brummitt (1992) [25].

Dénh gida mirc d6 DDSH thong qua céc chi sd
nhu tin sudt xuat hién (C), chi s6 Shannon-
Weiner (H’) [26], chi s6 Cd, chi s D [27] dugc
tinh theo céc cong thuc sau:

C (%)= S6 lwong cac 6 mau cé loai xuit hién
(0p) =

———— ———x 100
Tong s6 cac 6 mau nghién ctiru

Trong d6: C < 15% la xuat hién rat it; 15% <
C <30% la xuat hién it; 30% < C < 45% la thinh
thoang xuat hién; 45% < C < 60% la xuat hién
nhiéu va C > 60% 1a xuat hién rat nhiéu [28].

- ZP‘ « m(P,)
=1

Trong dé: Ln la logarit co s e; Pilatylé cua
mot loai i trén toan b quén xa (Pi = ni/N); ni la
sO lugng ca thé cia loai thir i; s 1a tong sb loai ghi
nhan duge. Thang do chi sd H’: H’ > 3 1a PDSH
t6t va rat tot; 1 <H’ = 3 1a DDSH kha; H’ < 1 la
PDSH kém va rat kém [29, 30].

C, = Z(m’ J N)®
i=1

Trong d6: Cd la chi s6 murc d6 chiém uu thé
hay con goi la chi s6 Slmpson Index [27]; s 1a
téng s6 loai ghi nhén dugc; ni la s6 luong ca the
ctia loai thu i; N 1a téng sb sb luong ca thé cia tat
ca cac loai trén thuc dia.

5—1

N Ln(N)
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Trong do D la chi s6 phong phu (Magaleﬂ
[271; S 1a tdng s6 loai; N 1a tong sO lugng ca thé
cua tat ca céc loai.

2.4. Phwong phap xir ly s6 liéu

S6 liéu duoc téng hop, tinh toan bang phan
mém Microsoft Excel 2013. Sir dung phan mém
théng keé Statgraphic Centurion XV (StatPomt
Inc., Hoa Ky) dé phan tich phuong sai mot nhén
t (One way ANOVA). So sanh chat lugng nude
trung binh gitia cac thuy vuc dya vao_ kiém dinh
Tukey ¢ muc 5%; gitra hai dot thu mau dya vao
kiém dinh T-test. Phén tich twong quan Pearson
va phan tich thanh phan chinh (PCA) trén phan
mém R + Rstudio dé danh gla moi lién h¢ giira
moi truong nudc va cac chi s6 PDSH. Sur dung
phin mém Sigmaplot 14.0 (San Jose, California,
Hoa Ky) dé v& biéu dd.

3. KET QUA VA THAO LUAN

3.1. Dién bién gia tri pH va ham lwong
TDS trong nuéc

—— QCVN 0B:2023/BTNMT o= Bidm | e Pidm 2 S Diém 3 mmmm Trung hinh
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Hinh 3. Dién bién gia tri pH (A, B) va ham
lwgng TDS (C, D) ¢ 2 dot tai 5 tuyén kénh
khdo sat

Ghi chi: KBX: Kénh Bung Xdng, RN: Rach
Ngdng, RCK: Rach Cdi Khé, SCT: Séng Can Tho,
RCN: Rach Cdi Nai. Gid tri trung binh trong cung
dot thu mdu ¢6 cdc ki tw a, b, ¢, d chi sw khac nhau
gitka cdc kénh/rach lTong cung dot thu mdu dia vao
kiem dinh Tukey HSD o mirc 5%, cdc ki tw A, B chi
sw khdc nhau gzu’a 2 dot thu mau trong cimg
kénh/rach dwa vao kiém dinh T-test.

Gia tri pH trong nudc cua 5 tuyén kénh & 2
dot thu mau dao dong trong khoang 6,0-7,1 (Hinh
3). Nhin chung, pH trung binh dot 1 (pH=6,0-7,1)
¢6 xu hudng thap hon so véi dot 2 (pH=6,4-7,1)
(p<0 05), nhung déu nim trong gidi han cho phép
cua QCVN 08:2023/BTNMT [20] 1a 6,0-8,5.
Theo Hoang Thi Thay (2010) [31], qué trinh
nitrite hoa dién ra thuan loi trong khoang pH 4,8-
8.8, trong khi qua trinh nitrate hoa thich hop nhét
& pH 6,5-9,3. Do d6, hai qua trinh nay gop phan

lam giam néng do amoni va han ché sy tich liy
nitrite trong moi trudng nude. Nh1n chung, gia tri
pH trong nudc tai cac diém thu mau phi hop vdi
chét luong nuéc danh cho muc dich cung cip
nudce sinh hoat, tudi ti€u thuy loi phuc vu cho
viée tudi tiéu va bao v€ doi song thuy sinh vat.

Ham luong TDS & 2 dot thu méu cho thay c6
su khac biét co y gilta cac thiy vuc (p<0,05, hinh
3), voi dot 1 (120-220 mg/L) cao hon dot 2 (60-
200 mg/L). Tai diém D1, B2, D3 ctia rach Ngong
va D3 kénh Bung Xang, TDS trong nude (160-
220 mg/L) déu cao hon so voi tt ca cac diém con
lai va cao hon khoang 1,8-2.2 lan so véi diém D1,
b2, B3 cia rach Céi Nai, D2, D3 cua sdng Can
Tho. Chét lugng nudc mat tai doan kénh khong
nhiing chiu anh hudng bdi nguon nudce thai sinh
hoat ma con chiu anh hudéng nguén nude thai tu
cac quan an xung quanh doan kénh va lugng
nudc mua chay tran vao doan kénh.

3.2. Dién bién ham lwong DO va COD
trong nwéc

Ham lugng oxy hoa tan (DO) la chi s6 phan
anh rd tac dong cua dong thai dén chat luong
ngudn nudc, théng qua qua trinh phan hily sinh
hoc [32]. Ham luong DO & dot 1 (2,37-8,3 mg/L)
cao hon ¢ dot 2 (2 0-5,8 mg/L) va ¢6 sy chénh
léch nhat dinh gitra cac thuy vuc thu mau
(p<0,05, hinh 4) Séng Can Tho ¢6 ham lugng
DO cao hon véi cac thuy vuc con lai, déc biét tai
D3 ¢ thé do bi anh huong tor hoat dong kinh
doanh, sinh hoat ctiia nguoi dan va thuyen ghe tap
nap tai chg Noi da lam xdo tron ngudn nude gop
phan lam tang ham lugng DO. Ham lugng DO tai
b1, b2, b3 song Can Tho, D3 rach Cai Nai dot 1
va Dl D2 song Can Tho vao dot 2 dat QCVN
08: 2023/BTNMT [20] 1a > 5 mg/L. Méc du tai
céc dlem thu miu cla rach Cai Nai va Cai Khé
nam gan vi tri song I6n, ngudn nude co sy trao
doéi vai song Can Tho nhung ham lugng DO &
cic  diém nay van chua dat QCVN
08:2023/BTNMT [20]. Néu DO dugc cai thién s&
thic ddy cac qua trinh phén hay chat hiru co
thdng qua vi€e gia tang néng d oxy trong nudc,
dieu nay phan anh dung hién trang tai kénh Bung
Xang va rach Ng5ng khi c6 ham lugng DO trong
nu6e thap nhét tai 2 thoi diém thu mau va khong
dat QCVN 08:2023/BTNMT [20]. O dot 1, gié tri
DO trung binh tai kénh Bung Xéng 1a 3,36 mg/L
va rach Ngdng 13 3,61 mg/L, thap hon dang ké so
Vv6i cac thiuy vuc ¢é su trao dbi dong chay voi
song Can Tho. Tai dot 2, rach Ngdng ghi nhan
mirc DO thép hon so véi cac thiy vue khac. Mot
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phin nguyén nhén 1a do thiy vuc gﬁn céng thoat
nudce thai, lugng nudce thai tr quan an va nudce
thai sinh hoat ctia ngudi dén thai truc tiép xubng
cdng chay vao kénh, rach va tiép nhén luon
nudc mua chay tran kéo theo cac chét thai, chat
hitu co xudng hd din dén nudc bi 6 nhidm do cac
chét hitu co d& bi phan hay boi vi sinh vat thi
lugng DO trong nudce s€ bi ti€u thy bot, do do
ham luong DO s& rat thap [33]

15 7= _QCVN 08:2023/BTNMT == i ém

=== Pitm2 === Pi

Ham Irgng DO (mg/L)

®
S

2

3

N
]

Ham lugng COD (mg/L)

]

KBX RN

Hinh 4. Dién bién ham lwgng DO (A, B) va
COD (C, D) & 2 dot tai 5 tuyén kénh khio sat
Ghi chit: Nhur hinh 3.

Ham lugng COD & céac thuy vuc c6 su khac
biét gitra hai dot thu mau va giita cac thuy vuc
(p<0,05; hinh 4), vé&i dot 1 (15,02-41,96 mg/L)
thap hon dot 2 (12,0-67,07 mg/L). Kénh Bung
Xéng, rach Ngdng c6 ham lugng COD cao & ca 2
dot, voi dot 1 (38,13-41,96 mg/L) va dot 2
(26,93-67,07 mg/L) vuot tuong ung 1,8-2,8 va
1,8-4,5 1an so v&i QCVN 08:2023/BTNMT [20]
la COD = 15 mg/L Rach Cai Nai vao dot 2 va
song Can Tho ca 2 dot ¢6 ham luong COD dat
QCVN 08:2023/BTNMT [20]. Nghién ctru cua
Tran Sy Nam va cs (2022) [7] ghi nhan, ham
lugng COD ¢ kénh Bung Xang vugt 1,37-1,87
14n so v&i quy chuan (cot B1; COD = 30 mg/L).
Qua d6 cho thdy, méi truong nude & kénh Bung
Xéang va rach Ngdng dd bi 6 nhiém hitu co, do
lugng nudc mua chay tran, nude thai tir cac hd
dén song xung quanh doan kénh tép trung lai thai
thang xuéng ma khong qua xur ly.

REl Ser RON L KBX RN REK, SGE RGN
ri ldy miu

3.3. Dién bién ham lwong dam hoa tan va
tong lan (TP)

Ham lwong N-NO, ¢ su bién dong rd rét
gifta cac vi tri thu mau; tuy nhién, khong c6 su
khac biét gitta 5 doan kénh va 2 dot thu mau
(p>0,05; hinh 5). Gia tri cao nhat duoc ghl nhéin
tai kénh Bung Xang (D1) va rach Ngbng (D3)
trong dot 1, cho thay su tich tu NO, cuc bo tai
mot sb thty vuc. Mac du QCVN
08:2023/BTNMT [20] khong quy dinh giGi han
ddi v6i NO;” trong nude mat; tuy nhién, sy xuat
hién ndng d6 NO, tuong déi cao tai mot sb vi

tri phan anh diéu kién moi trudng nudc bi 6
nhiém. Bén canh d6, ham luong DO thép ghi
nhan tai cdc thay vuc nay c¢6 thé 1am han ché
qua trinh oxy hoa hoan toan NOy™ thanh NO3’,
dan dén su tich tu NOy trong nude. Hién tuong
nay thuc‘yng Xay ra trong diéu kién thay vuc co
su phan tang hoac thi€u oxy cuc bd, anh hudng
dén hoat dong ctia nhém vi sinh vat nitrate hoa.
Ham lugng N-NOj” trung binh ¢ dot 1 dao ddng
0,011-0,049 mg/L, cao nhat & kénh Rach Ngdng
(p<0,05; hinh 5). Vao dot 2 dao dong 0,004-0,047
mg/L, cao nhat & kénh Bung Xang (p<0, 05) Ham
lugng N-NOs™ cao hon & mdt so6 kénh ndi 6, déc
biét kénh Bung Xang va rach Ngdng va c6 xu
huéng giam & dot 2 tai cac kénh. Kénh Bung
Xang va rach Ngdng c6 ham lugng N-NO; cao &
ca 2 dot, trong khi do6 céac thiy vue rach Cai Khé,
song Céan Tho va rach Cai Nai ¢6 gié tri N-NOs-
thip hon dang ké.

Ham luong N-NHy4" trung binh dao dong kha
16n, tir 0,360-7,342 mg/L va c6 su khac biét dang
ké giita cac kénh (p<0,05; hinh 5) va & dot 2
(0,360-7,342 mg/L) cao hon dot 1 (1,396-6,603
mg/L) tai cac kénh, rach ndi 6 nhu kénh Blng
Xéng va rach Cai Khé, nguoc lai ¢ cac kénh rach
I6n nhu song Can Tho va rach Cai Nai c6 xu
huéng glam thap hon dot 1 (p<0,05). Ham lugng

-NH4 tai kénh Bung Xang vao dot 2 cao hon
1,58 1an so v6i dot 1; nguyén nhan chu yéu do
rira troi chat hitu co, nudc thai do thi. Khi mua
16n hro’ng hitu co dugc dua vao kénh dan den tich
tu N-NH," trong nudc, ddng thoi DO thap nén
ham luong N-NH," tn tai lau trong moi truong
nuée. Tuy nhién, tai song Can Tho va rach Cai
Nai vao dgt 1 cao hon 4,6 va 4,2 l4n so voi dot 2.
O dot 1, toc dd dong chay giam va nhiét do tang
lam giam DO trong nudc, lam cho qua trinh
nitrate héa bi Uc ché dan dén ham lugng N- NH,"
khong dugc chuyén hoa giy tich tu lai trong
nudce. Nhin chung, cac thuy vuc khao sat ¢6 dau
hiéu giau dinh dudng va 6 nhiém hitu co, thé hién
qua ham lugng N-NH4 tuong d01 cao cung véi
su xudt hién pho bién cua rau muong, mon nude
va lyc binh. Két qua nay tuong ddng véi ghi nhan
cua Truong Hoang Pan va cs (2012) [15], khi cac
loai trén cling dugc xdc dinh 1a nhiing loai TVTS
phd bién tai cac thuy vuc & thanh pho Can Tho.
bic biét, luc binh thuong phat trién manh trong
cac thuy vuc glau nito' va phospho, do do6 sy xuat
hién pho bién ctia loai nay co6 thé phan anh diéu
kién moi truong giau dinh dudng tai khu vuc
nghién ctu [34].

80 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 8/2026



KHOA HOC & CONG NGHE

(ng

Himrgsg VM fugl)  Him long S-Y05
2 5 2
g
3

N R mOr oS KBX RN ROK  SCT  REN

Hinh 5. Dién bién ham llr(mg N-NO; (A, B),
N-NO3 (C,D) va N-NH4 (E, F) twong t&ng & 2
dot tai 5 tuyén kénh khao sat

Ghi chii: Nhwe hinh 3.

——— QUVN08:2023BTNMT === Diém | === Piém )} =mmm Diém 3 SESE Irung binh
1,2

RCK  SCT  RCN KBX RN
Vi tri Iy mu

Hinh 6. Dién bién ham lwgng TP (A, B) ¢'2 dot
tai 5 tuyén kénh khao sat
Ghi chu.: Nhuw hinh 3.

Ham luong TP trong nudce tai cac thuy vuc
cho thdy c6 su bién dong gitra dot 1 va dot 2
(p<0,05; hinh 6). Cu thé, ham luong TP dot 2
(0,064-0,994 mg/L) cao hon dot 1 (0,309-0,881
mg/L). Ham lugng TP trung binh tai kénh Bung
Xang, rach Ngong, rach Cai Khé vao dot 2 1an luot
1a 0,966; 0,823 va 0,461 mg/L ¢6 xu hudng cao hon
1,13; 1,47 va 1,47 lan so véi dot 1 (0,852; 0,560 va
0,314 mg/L). Nhin chung, ham lugng TP tai cac thuy

RCK  SCT  RCN

vue & ca 2 dot thu mau déu vuot tir 1,71-1,75 1an so
voi QCVN 08:2023/BTNMT [20] la 0,3 mg/L.
Nguyén nhan dan dén ham luorng TP tang cao vao
dot 2 1a do mua lam cac chit giau P bi chay vao thily
vuc, dong thoi  dong chay mdt manh lam khuay dong
bun day noi lang dong P vd co gép phan lam téang
ham luong TP trong nudc. Tuy nhién, tai song Can
Tho va rach Cai Nai ¢6 ham lugng TP dao dong
trong khoang 0,357-0,417 mg/L va 0,413-0,518
mg/L (dot 1) cao hon 0,169-0,183 mg/L va 0,189-
0,225 mg/L (dot 2) dat thip hon so véi cac thuy vuc
con lai (p<0,05). Do céc thily vye nay khong bi anh
hudng truc tiep tir nguon thai hay hoat dong kinh
doanh, c6 bo ke bé tong khong c6 sy rira troi tir trén
b xuong, dan dén qua trinh ling dong P manh hon
va nong do TP trong nudc tang hon.

3.4. Thanh phén loai thwe vat béc cao

Thanh phan loai TVTS & cac thiy vuc ¢ su
thay doi ro rét giita 2 dot; tuy nhién TSXH va sy
phan bd cua chung khac nhau tuy theo dleu kién
thuy vdn va moi trudng cua ting mua. Két qua
ghi nhén c6 14 loai thyc vat thudc 9 ho va 7 bo
xuat hién & céc thuy vue vao dot 1 (Hinh 7A) bao
gdm: Luc binh, rau muong, bim bim, mon, mai
cheo, beo tai tugng, cd mdm ma, sdy, co 16ng ty,
rau trai, bon bdn, rau nghé, coc ken va rong de.
Nguoc lai, nhiing loai thuc vat xudt hién ¢ céc
thay vyc vao dot 2 ¢6 9 loai (Hinh 7B) la: Luc
binh, rau muong, mon, co mom md, sdy, co 16ng
tay, rau trai, bon bdn va rau nghd.

c AR B AT A

\2@@@&

S o

Tong s6 loai TVTS ghi nhan trong dot 1
cao hon dot 2 (Hinh 7). Céac loai khong dugc
ghi nhan ¢ dot 2 1a bim bim, mai cheo, beo tai
tuong, coc kén va rong dé. Nguyén nhan cac
loai TVTS giam do anh hu’ong manh cia diéu
kién thuy van dén cu trac quan xa TVTS. Dot
2 thu mau vao thang 7, lugng nudc mua l6n

Hinh 7. Cac loai TVTS xuit hién & dot 1 (A) va dot 2 (B) tai cac kénh/rach khao sat

lam ting muc nude, luu tdc dong chay va do
sdu thuy vuc, dan dén loai rong do va béo tai
tuong bi cubn troi hodc troi dat ra xa vung khao
sat. Céc loai ré yéu hodc than leo nhu bim bim,
coc ken khong du kha ndng bam try trong dong
chay manh, nén blen mat & nhiéu thuy vuc [35].
Ngoai ra, su phan bd phan loai ciing thé hién sy
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khac biét gilta céac tuyén kénh/rach khao sat
(Hinh 7). Céc loai ¢6 kha nang thich nghi cao
nhu lyc binh, rau muong, mon, cd long tay va
rau trai xuat hién phd bién tai hau hét cac tuyén
kénh, rach. Ngugc lai, cac loai nhu rong do,
béo tai tuong, coc kén va mai chéo cd pham vi

phan bb hep hon. Mic du sb luong loai glam
manh ¢ dot 2, nhom loa1 than ndi va tréi ndi
luc binh, rau muong) van duy tri sy hién dién
on dinh tai khu vyc nghién ctru.

3.5. Chi so DSSH

3.5.1. Tan suat xudat hién

Bang 3. TSXH (%) cia cac loai TVTS ¢ hai dot

Tén Kénh Rach Rach Séng Can Rach
STT | tiéng Tén khoa hoc Bung Xéang Ngong Cai Khé Tho Céi Nai
Viét bl | b2 | bl [ b2 | b1 [DP2] b1 | b2 | bl | b2
1. Ho Béo tdy (Pontederiaceae); Bo: Commelinales
1 L‘uc Eichhornia dokokok | kol | kR | kx| kokkskok | ok | kskokkok | kokgokok | kkk -
binh crassipes
2. Ho Bim bim (Convolvulaceae); B: Solanales
2 RE}u [pomqea ok ok & dkck | okokokok| kdokdok | kkk | ko | okl | kkokok | | | skkokokk
mudng aquatica
3 B‘im Impomoea } ) ) ) ) ) } } Kk }
bim cairica L.
3. Ho Ray (Araceae); B§: Alismatales
4 Moén Colocasia wkok *k sk | kkk | wkk | k% - - - -
esculenta
5 M:éli A glaodor.z'tm ) ) ) ) ) ) ) } ok }
chéo griffithii
6 Béo Pistia stratiotes - - - - - - - - * -
4. Hoa thao (Poaceae); Bd: Polales
7 Co nlém Pan?cum k% Hkk *% - * *% - - - Ak
md maximum
A Phragmites . "
8 Say Vallatoria ] ] ] ] ] ] ] ]
9 | Colong Brachiaria ok ) ) s ) ) ) ) ) *
tay mutica
5. Ho Thai lai (Commelinaceae); Bo: Commelinales
10 | Rau trai Commel.ina R * sokdok | ok ok * - - wkk | kok
communis L.
6. Ho Huong bd (Typhaceae); B: Poales
11 B?n Typha orientalis ) ) * * ) ) ) ) } )
bon G.A
7. Ho Rau rdam (Polygonaceae); B): Caryophyllales
12 Rau Polygonum *% wkx | kkk . . R . . wk% | ok
nghé barbatum
8. Ho Pau (Fabaceae); Bo: Fabales
13 | Céc ken Derrsttrzfollata ) ) ) ) * ) ) ) ) )
our.
9. Ho Rong mai chéo (Potamogetonaceae); B9: Alismatales
14 Rong Potamogeton "
dé Ipi ] ) ) ) ) ) ) ) )
0 alpinus

Ghi chu: *: Xuat hién rat it; **: Xuat hie n it; ***: Thinh thoang xuat hién; ****: Xuat hién
nhiéu,; *****: Xuat hién rat nhiéu; - Khéng xudt hién.

O dot 1, mic TSXH rat nhiéu gébm 6 loai
(chiém 42, 86% téng sb loai ghi nhan), phén b6 Y
rach Ngdng, Cai Khé va Cai Nai. Trong tong s6
14 loai & dot 1, luc binh c¢6 TSXH cao nhét (C =
66,67%) voi 30/45 OTC, cac loai con lai co
TSXH dao ddng 22,2-55,5%. Tai dot 2, hau hét
cac mirc TSXH déu c6 sb loai giam xudng, trong

82

d6 maec TSXH rat it dugc ghi nhén véi 3 loai,
chiém 33,33% tong sé loai khao sat (Bang 3).
Tuong tu dot 1, cac loai ¢6 mirc TSXH rat nhleu
cing chi ¢6 2 loai 1a lyc binh va rau mudng.
Trong tong s6 9 loai & dot 2, luc binh van 1a loai
c¢6 TSXH cao nhat voi 25/45 OTC (C = 62,5%),
ké d6 1a rau mudng voi 20/45 OTC (C = 44,44%).
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352 Chi $6 da dang, chi s6 phong phii va
chi s6 wu thé

Gia tri H’ cta cac loai TVTS tai cac tuyén
kénh & dot 1 (0,66-1,98) déu cao hon dot 2 (0,69-
1,78) (Bang 4). Theo thang danh gia cia Nguyén
Xuén Quynh va cs (2000) [29], Sharashy (2022)
[30], da s thiy vue c6 muc da dang kha (1 <H’
< 3), riéng song Can Tho ¢ 2 dot 1an lugt chi dat
0,66 va 0,69 thudéc muc da dang kém. Trong dot
1, rach Ngdng (H’ = 1,98) va rach Cai Nai (H’ =
1,85) ¢6 mirc da dang cao hon céc thiy vuc con
lai, cho thay thanh phan loai phéan bo tuong ddi
dong déu va it bi chi ph01 bdi mét s6 loai uu thé.
Dén dot 2, gia tri H’ giam nhe tai hau het cac
thuy vuc, phan anh xu huong suy glam s6 loai
hodc gia tang mirc d6 uu thé cua mot s6 loai thich
nghi tdt v&i diéu kién moi truong. Riéng song

Céan Tho gh1 nhén H’ téng nhe tir 0,66 1én 0,69,
cho thay cau tric quan xa TVTS c6 xu huéng 6 on
dinh hon so véi dot trude. Chi sd D cua céac thuy
vuc dao dong tu 0,22-0,89 (Bang 4); trong dé
rach Ngdng (D = 2,08) va Cai Nai (D = 2,16) c6
muc phong pha cao nhat vao dot 1, trong khi
song Céan Tho (D = 0,39) la noi ¢6 do phong phu
thip nhit & ca hai dot. Chi s6 Cd cua cac thay
vuc vao hai dot khong c6 sy chénh Iéch nhiéu
(0,17-0,53). Séng Can Tho c¢6 gia tri Cd cao nhat
¢ ca hai dot (Cd = 0,53), phan anh sy chiém wu
thé ro rét ciia mot sb loai dién hinh trong thuy vuc
1a luc binh va rau mudng. Tuy nhién, rach Ngong
va kénh Bung Xang c6 gia tri Cd thap nhit, dao
dong 0,12-0,21 (dot 2) va 0,15-0,21 (dot 1), cho
thiy muc do phan bd loai kha dong déu, khong c6
loai nao chiém uu thé tuyét di.

Bang 4. Chi sé H’, D va Cd tai cac kénh/rach khao sat ciia 2 dot

th? r:fgl;u Bﬁrlfgél)l?ang Rach Ngdng | Rach Cai Khé | Séng Can Tho | Rach Cai Nai

Dotl | Pot2 | Bot1 | Bot2 | Dot | Pot2 | Bot1 | bot2 | Pot1 | Bot2
Chisd H | 1,69 1,67 1,98 1,78 1,61 1,52 | 0,66 | 0,69 1,85 1,44
ChiséD | 1,62 1,70 | 2,08 | 2,00 1,73 1,61 0,39 | 0,39 | 2,16 1,48
ChiséCd | 021 0,21 0,15 | 0,12 | 0,22 | 023 | 0,53 | 0,53 | 0,17 | 0,27

3.6. Twong quan giira chit lwong nwéc voi
DPDSH thuc vat

Sau kh1 loa1 bo cac bién ¢co hién tuong da
cong tuyén, 6 bién chinh du bao tbi uu la DO,
TP, TDS, pH, N-NH," va N-NO;". Tiép theo, 6
bién nay duoc sir dung dé phan tich tuong quan
Pearson (Bang 5) va phén tich thanh phin chinh
(PCA hinh 8) v&i H’la bién phu thude, cho thay
mdi lién hé chat che, dong nhét gnra cac thong
s6 chét lu’ong nudce va cac chi s6 DPDSH. Phén
tich PCA giai thich dugc 80,5% tdng bién thién
cua dir liéu PC1 = 68,4% va PC2 = 12,1%),
trong d6 truc PC1 thé hién sy phén hoa rd rét
thanh hai nhém bién ddi lap. Cu the chi s6 H’
va D ¢6 mbi tuong quan thudn rat manh véi
nhau (r = 0,99; p<0,001) va cing nim vé phia
bén phai cua tryc PCI (Hinh 8). Ca hai chi so
nay ddng bién c6 y nghia thong ké véi nhém
bién dinh dudng va tong chat ran hoa tan, bao
gdbm: TDS (r = 0,61 va 0,54), N-NH," (r = 0,59
va 0,54), TP (r = 0,52 va 0,46) va N-NOs™ (r =
0,52 va 0,44). Su phan bo tap trung cda toa do
H’, D ngay sat cac vector dinh dudng cho thay,
su gia tang ham luong chat dinh dudng va chat
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ran hoa tan 1 yéu t& chi phdi chinh thic diy su
gia tdng do da dang va phong phu loai. Nguoc
lai, chi s0 Cd nam hoan toan doi lap & phl’a bén
trdi truc PC1, tuong quan nghlch manh véi H’
=-0,98) va D (r=-0,99). Chi s6 Cd thé hién mdi
lién két chat ché va tuong quan thuan duy nhat
voi DO (r = 0,75; p<0,001), nhung lai tuong
quan nghich véi cac thong so dinh dudng. Sy
phéan hoa nay phan anh quy luat sinh thai rd rét
tai khu vuc nghién cuu & nerng thay vue c6 tai
lugng dinh dudng cao hon, moi truong tao didu
kién cho nhiéu nhém loai cung phét trién, dan
dén do da dang va phong phu tang cao, dong
thoi lam giam muc do vu thé cia mot vai loai
don 1é. Ngugc lai, tai cac dlem giau DO nhung
dinh dudng thap hon, quan xa sinh vat c6 xu
hudng bi chi phoi boi mot so it loai wu thé thich
nghi cao. Cu thé, séng Can Tho phan anh sy
chiém wu thé r5 rét cia mot s6 loai dlen hinh
trong thiy vuc 1a luc binh va rau muong Két
qua nay tuong ddng v4i ghi nhan cua Truong
Hoang Dan va cs (2012) [15], khi luc binh va
rau mudng 1a nhiing loai xuat hién phd bién
trong cac thuy vuc tai thanh phé Can Tho.
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Bang 5. Ma trin twong quan Pearson giira chit lwong nuwéc va chi s PDSH

C2 (12,1%)

-1.0 05 00 05 10
PC1 (68.4%)

Hinh 8. Biéu do phan tich PCA méi lién hé
giira chét lwong nwée va PDSH

4, KET LUAN VA KIEN NGHI

Chat luogng nudce tai cac thuy vuc ndi 6 thanh
pho Céan Tho, ddc biét kénh Bung Xang va rach
Ngdng dang chiu anh hudng manh cta 6 nhiém
htiu co va dinh dudng, the hién qua cac gia tri
COD, N-NH.", TP, P-PO.’> déu vuot tir 1,7-2,8
lan so vé&i gidi han cho phép cua QCVN
08:2023/BTNMT. Cau trac BPDSH TVTS ¢ dot 1
cao hon dot 2, trong d6 rach Ngdng va Cai Nai ¢6
dd da dang (H* = 1,85-1,98) va do phong phu loai
(D = 2,08-2,16) cao nhét, phan b loai dong déu
(Cd =0,15-0,21). Ngugc lai, song Can Tho co do
phong phu loai thap nhat (D = 0,39) va chi sd uu
thé cao nhit ¢ ca hai dot (Cd = 0,53), chi Xudt
hién cua luc binh va rau muong.

Két qua phéan tich tuong quan Pearson va
PCA cho thay, su gia tang ham luong dinh dudng
va chit ran hoa tan 1a yéu t6 chinh chi phdi do da
dang va do phong phu loai (r =0,44 va 0,61).
Nguoc lai, chi s6 Cd tuwong quan nghich manh véi
H’ (r =-0,98), D (r =-0,99) va tuong quan thuin
duy nhat voi DO (r = 0,75).
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THE RELATIONSHIP BETWEEN WATER ENVIRONMENT AND AQUATIC
MACROPHYTES BIODIVERSITY IN SOME CANALS AND STREAMS OF CAN THO CITY

Dao Hoang Nam', Vo Thi Phuong Thao', Nguyen Thanh Liem', Huynh Thi Tu Uyen',
Nguyen Ngoc Han', Ton Thien Giap', Le Minh Duy', Ngo Thuy Diem Trang'
!College of Environment and Natural Resources, Can Tho University

Abstract

The study was conducted to assess the relationship between water quality and aquatic macrophytes
biodiversity in five water bodies in Can Tho city, including Bung Xang, Ngong, Cai Khe and Cai Nai
canals and Can Tho river, using quadrat method (OTC) combined with water environment analysis
including pH, TDS, DO, COD, N-NH,", N-NO;", N-NO, and TP. A total of 90 OTC and 90 water
samples were collected across two sampling periods, including 9 OTC and 9 sampling points/canal or
river/sampling period. There was a significant difference in water quality among the water bodies, of
which Bung Xang and Ngong canals exhibited high levels of organic and nutrient pollution, with
COD, N-NH," and TP exceeding 1.7-2.3 times over the limits of QCVN 08:2023/BTNMT (Table 2,
column B), while Cai Nai canal and Can Tho river had better water quality. A total of 14 species
representing 9 families and 7 orders were recorded across both sampling periods; species with broad
environmental adaptability, such as water hyacinth and water spinach, were present in most of the
surveyed water bodies. The diversity index (H”) ranged from 0.66 to 1.98, the richness index (D) from
0.39 to 2.16 and the dominance index (Cd) from 0.17 to 0.53; species diversity in the first period was
higher than in the second, with Can Tho river recording the lowest value (D = 0.39). PCA analysis
indicated that increases in nutrient content and dissolved solids were the primary factors driving
species diversity and richness (r = 0.44 and 0.61). Conversely, the Cd index showed a strong negative
correlation with H* (r = -0.98) and D (r = -0.99) and a positive correlation only with DO (r = 0.75).
Although the environment is rich in dissolved oxygen, constant disturbance from strong currents and
boat traffic at the floating market has limited the flora of Can Tho river (which had high DO) with only
two species remaining, namely water hyacinth and water spinach.

Keywords: Surface water quality, biodiversity, biological indicator, aquatic macrophytes.
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