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LOI CAM TA

Xin chan thanh cam on PGs. Ts. Vii Ngoc Ut di tan tinh hudng dan,
dong gop ¥ kién nhim dua ra cac phuong hudng dé phan tich sb liéu, thao
luan két qua va gitp d& toi trong sudt thoi gian thuc hién luin 4n nay. Tac gia
xin goi 101 cam on sau sic dén PGs. Ts. Truong Qudc Phii da gop y va cung
cap céc tai liéu tham khao bo ich dé gitip t6i tim ra nhitng hudng di ding dan
trong qua trinh thyc hién nghién ciru nay. Bén canh do, tdc gia cling mong
mudn goi 101 tri 4n dén C6 Duong Thi Hoang Oanh d3 thudng xuyén gitp da,
dong vién va dong gop ¥ kién qui bau dé t6i vuot qua nhitng kho khin trong
thoi gian thuc hién dé tai. Ngoai ra, tic gia cling chan thanh cam on dén tap
thé can bo B6 mon Thuy sinh hoc img dung, Khoa Thuy san, Truong Pai hoc
Can Tho d3 tao diéu kién tot nhat dé toi co déy du céc trang thiét bi thu mau
va phan tich mau ciing nhu sip xép cac cong viéc chuyén mon phu hop dé toi
c6 du thoi gian hoan thanh luan an ding han. Xin g1 101 cdm on chéan thanh
dén cac em sinh vién thudc cac 16p Nuoi trong thiy san K36, 16p lién thong
nudi trong thuy san K37, 16p cao hoc K19 da khong ngai kho khan du troi
nang nhu d lta ciing nhu nhitng lc mua dim, d6i khi troi tré rét van cung toi
tham gia cac dot thu thadp mau va phéan tich mau nham ghi nhan dugc cac két
qua nghién ctru mot cach tot nhat.

Cudi cung 12 101 cam on dén tat ca cac thanh vién trong gia dinh da dong
vién tinh than va tao diéu kién thuén loi dé toi hoan thanh chuong trinh hoc
nghién ctru sinh.

Xin cam on!

Tac gia

Nguyén Thj Kim Lién



TOM TAT

Muc tiéu ctua nghién ctru la xac dinh hién trang chét lugng nudce, dac
diém méi truong séng va tinh da dang thanh phin PVKXSCL nham phat trién
phuong phép quan tric sinh hoc trong danh gia chit lugng nudc trén séng
Hau. Nghién ctru dugc thyc hién qua viéc thu mau vao 4 thoi diém trong nam
bao gdm mua mua (thang 6/2013 va thang 9/2013) va mua khé (thang 12/2013
va 3/2014) tai 14 diém trén song chinh (dau ngudn, giita ngudn va cudi ngudn)
va 22 diém trén song nhanh, noi chiu tic dong bdi cac hoat dong san Xuét
noéng nghiép (Nhém TV1), nudi trong thiy san-gian tiép (nhom TV2), nudi
trong thily san-truc tiép (nhém TV3) va sinh hoat ctia dan cu (nhém TVA4).
Céc chi tiéu thu miu bao gdm céc thong sb chat lwong nudc va thanh phan
PVKXSCL. Chat luong nudc duge danh gid qua phan tich PCA va chi sd
WQI. Thanh phan DPVKXSCL duoc phan tich theo cac chi sb sinh hoc nhu chi
s da dang Shannon-Weaver, Margalef va Shimpson va xay dung hé thdng
tinh diém trén co s hé thong BMWPV'ET, Két qua cho thiy ¢ hau hét cac vi tri
thu mau do duc va TSS vao mua mua cao hon mua kho; ham luong DO giita
cac khu vuc bién dong 16n (1,76-7,96 mg/L); ham lugng cac chéat dinh dudng
(TAN, N-NOs", TN, P-PO.*, TP) va vat chat hitu co (COD va TOM ) vao mla
kho cao hon mua mua. Két qua phan tich PCA cho thay c6 qui luat bién dong
chung ctia mot s6 thong s6 chat lwong nudc & khu vue nghién ciru. Ham luong
vat chit lo ling dat gié tri cao vao mua mua, trong khi ham luong dinh dudng
va vat chat hitu co c6 gia tri cao nhat vao mua kho. Chi s6 WQI bién dong
tuong doi 16m gitta cac vi tri thu mau va dao dong tir 17,3-61,4 tuong tng véi
chét luong nude tir 6 nhidm nhe dén 6 nhiém ning. Nhin chung, chit luong
nudc trén song Hau kha giau dinh dudng, dic bi¢t & cac khu vuc bi anh huong
boi hoat dong nudi trong thuy san va san xuat néng nghiép.

Tong cong co 95 loai dong vat day duoc phat hién thudc 7 nhdm, trong
d6 Gastropoda c6 thanh phan loai phong pht nhét voi 42 loai (45%), ké dén 1a
Bivalvia c6 25 loai (26%), cac nhom con lai ¢6 so loai thap hon va bién dong
tir 1-9 loai (1-9%). Co su twong dong rat cao (chi sd twong dong tir 0,81-0,89)
vé thanh phan loai dong vat ddy gitta song chinh va song nhanh thudc tuyén
song Hau. Trén song chinh, ving diu ngudn (61 loi) va gitra ngudn (58 loai)
c¢6 thanh phan loai phong pha hon so véi viing cudi ngudn (44 loai). Mat do
dong vat day trung binh trén song chinh c¢6 xu hudng giam dan tir ving dau
ngudn (1.3124905 ct/m?), giita ngudn (629+668 ct/m?) dén cudi ngudn
(3274372 ct/m?). Trén séng nhanh, nhém TV1 va nhom TV4 ¢ tong sb loai
dong vat day cao hon cac nhom thuy vuc khac. Nguoc lai, nhém TV3 dat mat
d6 cao nhat qua cac dot khao sat. Téng s6 loai dong vat day ghi nhan duoc tai



cac nhom TV1, TV2, TV3 va TV4 lan luot 1a 58 loai, 46 loai, 46 loai va 80
loai. Hau hét cac nhom thuy vire déu c6 sb loai dong vat day ting cao nhét vao
dot 4. Két qua phan tich PCA cho thidy mat do cua Oligochaeta, Malacostraca
va Insecta vao mua khd cao hon mia mua thé hién mirc d6 6 nhiém hitu co
tang lén trong mua kho. Polychaeta va Hirudinea c6 xu hudng dat mat do cao
vao dot 2, dot 3 va thép vao dot 1, dot 4. Nguoc lai, Gastropoda c6 qui luét
bién dong dat mat do cao vao dot 1 va dot 4 va dat mat do thap vao dot 2 va
dot 3. Trong khi d6 Bivalvia xuét hién thuong xuyén tai cac vi tri thu mau
nhung sy bién dong mat d6 cua ching khong theo qui luat nhat dinh. CAc chi
s da dang Shannon-Weaver va Margalef & song chinh luén thdp hon song
nhanh qua cac giai doan khao sat cho thiy séng nhanh cé thanh phan loai da
dang hon song chinh, tuy nhién su khac biét nay khong c6 y nghia (p>0,05).

Nghién ctru da phat hién 66 ho BPVKXSCL ¢ khu vuc khao sat, trong do
c6 42 ho co6 trong hé thong diém BMWPV'ET va 24 ho khong cé trong
BMWPV'ET. Dya trén dic tinh phan bd, diéu kién méi trudng sdng va gia tri
chiu dung 6 nhiém cua cac ho PVKXSCL d3 duoc thiét 1ap, nghién ctru da bo
sung duoc 24 ho phan bd ¢ khu vuc song Hau vao hé théng diém BMWPVIET
ung dung cho Iuu vuc song Hau. Nhu vay, viéc danh gia chat luong nudce béng
phuong phép sinh hoc sir dung chi s6 ASPT c¢6 sy tuong dong cao hon (89%)
chi s6 uu thé Berger-Parker (69%) va chi s6 da dang Shannon-Weaver (79%)
khi so sanh véi phuong phap danh gia chat lugng nudce bang phuong phép 1y,
hoa hoc.

Tiv khéa: Chit lwong nwéc, PVKXSCL, mdt d, cic chi so da dang,
BMWPVIET ASPT



ABSTRACT

This study aimed to determine the current status of water quality, habitat
characteristics and biodiversity of the macroinvertebrates in order to develop a
biological monitoring methodology for water quality assessment in the Hau
River. The study was implemented by sampling water quality parameters and
macroinvertebrates. Sampling was conducted 4 times in the rainy season
(June, 2013 and September, 2013) and dry season (December, 2013 and May,
2014) at 14 sites on the mainstream (upstream, middle stream and dowstream)
and at 22 sites on the tributaries (sites impacted by agriculture activities
(system 1), by indirect aquaculture (system 2), direct aquaculture (system 3)
and human activities (system 4). Water quality was assessed based on PCA
analysis and water quality index (WQI). The macroinvertebrates composition
was analyzed using diversity indices such as Shannon-Weaver, Margalef and
Simpson. The results showed that turbidity and TSS concentration in the rainy
season was higher than that in the dry season in most sampling locations; DO
concentration was highly variable, ranging from 1.76-7.96 mg.L?; the
concentrations of nutrients (TAN, N-NOs,, TN, P-PO.*, TP) and organic
matter (COD, TOM) in the dry season were higher than those in the rainy
season. The results of PCA analysis showed that there was a common trend of
variation in water quality in the study area. TSS reached a peak in the rainy
season, while nutrient and organic matter contents were highest in the dry
season. WQI varied significantly among sampling locations ranging from
17.3 to 61.4 which indicated the water quality was lighly polluted to heavily
polluted, respectively. In general, water quality on the Hau River is reletaively
eutrophic, especially in the areas affected by aquaculture and agriculture
activities.

A total of 95 species of macroinvertebrates were found in the study area
belonging to seven groups, in which Gastropoda was the most abundant with
42 species (45%), followed by Bivalvia with 25 species (26%). The other
groups contained lower number of species, from 1-9 (1-9%). There was a high
similarity (similarity index from 0.81 to 0.89) on macroinvertebrates
composition between the mainstream and tributaries of the Hau River. On
mainstream, the upstream (61 species) and midstream (58 species) of Hau
River had more abundant species composition than that of the downstream (44
species). Mean densities of benthic macroinvertebrates in the mainstream
tended to decrease gradually from the upstream (1,312+905 inds/m?),
midstream (6294668 inds/m?) to downstream (3274372 inds/m?). On
tributaries, species number in system 1 and 4 were higher than that of other
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systems. In contrast, group 3 reached the highest density through surveys. The
total benthic species found in system 1, 2, 3 and 4 was 58 species, 46 species,
46 and 80 species, respectively. Most of these systems had highest species
number in period 4. The PCA analytical results showed that the density of
Oligochaeta, Malacostraca and Insecta in the dry season were higher than that
in the wet season indicating organic pollution levels increasing in the dry
season. Polychaeta and Hirudinea tended to achieve higher density in the
period 2, and 3 and lower in period 1 and 4. However, Gastropoda tended to
reach high densities in period 1, 4 and low densities in period2 and 3.
Meanwhile, Bivalvia appeared regularly at most of sampling sites but their
distribution was irregular in the study area. Shannon-Weaver and Margalef
indices in the mainstream were always lower than those in the tributaries
indicating more diverse species number in the tributaries than in the main
river, however, the differences were not significant (p>0.05).

There were 66 families of macroinvertebrates recorded in this study, of
which 42 families are listed in the BMWPV'ET system and the rest 24 families
are not in the list of the BMWPV'ET system. Based on distribution
characteristics, habitats and taxa tolerance values, 24 families of the found
macroinvertebrates distributing in Hau River have been supplemented and
adjusted into the BMWPV'ET system which can be applied specifically to
conditions of the Hau river basin. Assessment of water quality by biological
method using ASPT index (89%) had higher similarity than Berger-Parker
dominance (69%) and Shannon-Weaver diversity indices (79%) comparing
with physical chemistry method.

Keywords: Water quality, Macroinvertebrates, density, diversity indices,
BMWPVIET ASPT



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap - Ty do - Hanh phuc

LOI CAM DOAN

T6i xin cam doan cong trinh nghién ctru “Phat trién phwong phap quan
tric sinh hoc trén song Hau st dung dong vat khong xuong séng co 16on” la
cong trinh nghién cru khoa hoc ctia ban than. Céac sé liéu, két qua duoc trinh
bay trong ludn 4n nay 1a trung thue va chua duoc ai céng bd trong bat ky cong
trinh nghién ctru nao trudc day.

Tac gia luan an

Nguyén Thi Kim Lién
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CHUONG 1: GIOI THIEU
1.1 Pit van dé

Chét luong nuée 12 mot trong nhirng yéu té quan trong quyét dinh sy
thanh cong trong nudi tréng thiy san, dic biét 1a nudi trong thiy san nude
ngot & ving dong bang song Ciru Long (PBSCL). Viée quan tric va danh gia
chat luong ngudn nudc mit dang duge quan tim rat 1on nhat 13 trong tinh
trang ngudn nude trén tuyén séng Hau va cac ving nudi trong thiy san dang
c6 nguy co bi 6 nhiém do nudc thai sinh hoat va cac hoat dong san xuit néng
nghiép, cong nghiép va ngay ca hoat dong nudi trong thuy san. Nudi trong
thiy san & DPBSCL trong thoi gian qua di dugc khiang dinh 1a mot nganh mang
lai hiéu qua kinh té cao, gop phan giai quyét viéc 1am, ting thu nhip cho ngudi
dan. Tuy nhién, bén canh nhiing thanh tyu dat dugc thi nghé nudi trong thuy
san & mot sd tinh ving PBSCL dang phai d6i mat véi nhiing nguy co 6 nhiém
ngudn nudc bén trong va xung quanh khu vuc nudi trong thuy san. Van dé
khai thac nguén nuéc mit dé nudi ca theo nhu cau ciia ngudi dan hién nay la
khong thé kiém soat dugc. Nudc thai tir nudi ca (chat dinh dudng trong thirc
an cho ca va tram tich) ctia hang trim ho nudi ca van duoc dd vao hé théng
song, kénh, muong, ao dan dén sy 6 nhiém vi sinh vat nudc nghiém trong (V0
Thi Lang va ctv., 2009). Ngoai ra, theo két qua giam sat 6 nhiém méi truong &
TP Can Tho tir ndm 1999 dén nam 2008 ciia SO TNMT Thanh phé Can Tho
(2009), gan nhu tit ca cic kénh muong cdp thoat nudc chinh trong dia ban
thanh phd d3 va dang bi 6 nhiém & mtc bio dong. Nudc & hau hét cac kénh
muong d3 chuyén sang mau den va c6 mui hoi, dic biét 1a nhiéu noi & thanh
thi. Van dé 6 nhiém nudc tai TP. Can Tho di tré thanh mot méi quan tdm cap
bach vi hau nhu tit ca nude thai chua dugc xir Iy van duoc xa vao song Hau.

Séng Hau c6 vai trd quan trong trong viéc cung cip ngudn nude cha yéu
cho cac hoat dong san xuat nong nghiép va nudi trong thity san cia mot sd tinh
thudc ving dong bang séng Ciru Long nhu An Giang, Can Tho, Vinh Long,
Tra Vinh, Hau Giang va Soc Triang. Day la ving c6 tiém ning phat trién kinh
té, didc biét co nén nong nghiép da dang. Sy phat trién kinh té-xa hoi ndi chung
va néng nghiép nodi riéng & cac tinh ving PBSCL phu thudc rit nhiéu vao
ngudn nudc cia tuyén song Hau. Tuy nhién, viée st dung tai nguyén nude cho
cac hoat dong ké trén chua dwgc quan tim ding mirc, dong thdi cong thém
viéc xa thai nude sinh hoat, cac hoat dong san xuét kinh doanh, ché bién thuy
san 1am cho méi trudng nudc ngay cang trd nén 6 nhiém. Theo két qua thong
ké ctua S& Tai Nguyén Mbi Truong nim 2011 cho thiy & hau hét cac vi tri
quan tric déu c6 gia tri cic chat 6 nhidm cao hon so véi naim 2010, diéu nay
cho théy chat lugng nudce cua tuyén song Hau co d4u hiéu bi 6 nhiém. Vi vay
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dé quan ly, khai thac va sir dung nguon tai nguyén nudc mot cach hop 1y thi
viéc quan trac chat lugng nudce can phai dugce quan tam nhi€u hon nira.

Hién nay, quan tric chat luong nuéc chi yéu dwa vao phuong phap ly
hoa hoc va phuong phép quan tric sinh hoc. Trong d6, phuwong phap quan tric
sinh hoc dugc thuc hién trén co so st dung cac nhom sinh vat chi thi nhu ca,
thuc vat bac cao, thuc vat ndi, tdo khué séng day va dong vat khong xuong
song ¢& 1on (DVKXSCL) (De Pauw et al., 1992). Phuong phap quan tric chat
lwrong nude bang cach st dung DVKXSCL duge sir dung phd bién va dugce
tmg dung rong rii ¢ nhiéu qudc gia trén thé giéi nhu Hoa Ky, Nam Phi, Uc,
cac qubc gia lien minh Chau Au va mot s6 nudc Chau A (Hoang Thi Thu
Huong, 2009; Friberg et al., 2010). O chau A, dic biét 1a cac nudc dang phat
trién, viéc quan trac chat lugng nudc & cc song, sudi chu yéu dua vao cac yéu
t6 1y hoa hoc, cac nghién ciru danh gia chit luong nudc bang phwong phap
sinh hoc con nhiéu han ché (Morse et al., 2007). Panh gia chit lwong nudc
bang phuong phap phén tich cac yéu té thuy 1y héa dugc xem nhu phuong
phap pho bién va thudng dugc tién hanh mot cach dinh ky do d6 chi xac dinh
duoc chat luong nudc tai ting thoi diém nghién ctu. Vi thé kho co thé du bao
chinh xac vé cac tic dong lau dai cling nhu anh hudng cia cac yéu té moi
truong dén khu hé sinh vat trong nude, dong thdi chu ky thu miu phai duoc
lap di lp lai nhiéu lan nén doi hoi phai ton nhiéu chi phi cho viéc phan tich
mau. Phuong phéap quan trac sinh hoc doi hoi kién thirc co ban vé phan loai
cua nhoém sinh vat dugc st dung lam sinh vat chi thi trong d6 DPVKXSCL
dugc st dung phd bién do chi phan loai dén bac ho, phuong phép niy ciing
can c6 ngudn nhan luc thu thdp mau ngoai hién trudng, tuy nhién day la
phuong phap mang tinh chat hién dai hon véi chu ky thu mau dai hon, c6 thé
thu mau dinh ky 3 thang/lan, do d6 it ton kém chi phi thu mau.

O Viét Nam, Nguyén Xudn Quynh va ctv. (2001) di xay dung duoc hé
théng diém BMWPVET 4p dung cho cac thuy vuc nudc ngot ctia Viét Nam
dua trén nhitng chuyén d6i ctia hé thdng tinh diém BMWP ctia Anh va Thai
Lan. Dé viéc sir dung hé thong tinh diém BMWP ngiy cang hoan thién hon,
Ping Ngoc Thanh va ctv. (2002) di ¢ nhitng diéu chinh va bo sung mot sd ho
vao hé thong diém BMWP cho phu hop véi diéu kién nude ta. Pén nay da co
mot s6 nghién ctiru tng dung vé thanh phan DPVKXSCL va sir dung chung 1am
sinh vat chi thi danh gia chit lwong nuéc nhung chi cha yéu tap trung & khu
vyc mién Bac va mién Trung. Riéng ¢ ving dong bang song Ctru Long, viéc
danh gia chat luvong nude chu yéu bang phuong phap 1y héa hoc, con phuong
phap sinh hoc van con kha méi mé va chua duoc tmg dung nhiéu. Vi viy,
nghién ctru nay duogc thuc hién nham danh gia sy bién dong cua cac thong sd



chét lvong nudc c6 lién quan dén su phan bd cia DPVKXSCL, dong thoi xac
dinh va bd sung mot s6 ho PVKXSCL phan bd & khu vuc song Hau nhung
khong co trong hé théng diém BMWPY'ET lam co s& cho viéc phat trién
phuong phap quan tric sinh hoc cho luu vuce séng Hau.

1.2 Muc tiéu ctia nghién ctru

Nghién ctru dugc thyc hién véi muc ti€u Xac dinh hién trang chat luong
nuée, dic diém méi trudng séng va tinh da dang thanh phdn DPVKXSCL nhim
phat trién phuong phap quan tric sinh hoc trong danh gia chit lugng nuéce trén
song Hau.

1.3 Y nghia ciia nghién ciru

Viéc diéu chinh, phat trién hé théng BMWPVY'ET dic trung cho luu vuc
song Hau dya trén nhdém DVKXSCL c6 y nghia khoa hoc va thuc tién rat 16m:
(1) phat trién dugc co so, hé théng quan tric sinh hoc dic thu cho luu vuc
song Hau (2) hd tro dang ké cong tac quan tric, danh gid va quan ly chét
luong nudc mot cach hi€u qua do tinh chinh xac, tién lgi va it tbn kém cua
phuong phap nay, nhét 1a ¢ nhitng dja phuong khong c6 diéu kién dau tu trang
thiét bi phén tich chat lugng nudc hién dai.

Két qua cta luan an con cung cap co so dit liéu vé cac nhém PVKXSCL
trén tuyén song Hau phuc vu cho viéc giang day, hoc tap va lam co s& cho Cac
nghién ctru vé da dang sinh hoc thay sinh vat & ving PBSCL.

1.4 Pham vi nghién ciru

Nghién cru duoc thyc hién trén song chinh va séng nhanh cia tuyén
song Hau thudc dia phan tinh An Giang, TPCT, Hau Giang va Séc Trang.
Nhom DVKXSCL 1a dbi twong chinh duoc sir dung trong nghién ciru nay.

1.5 N¢i dung nghién ctiru

(1) Panh gia chat lugng nudc trén séng chinh va song nhanh thudc
tuyén song Hau

(2) Xac dinh tinh da dang thanh phan dong vat khong xuwong séng c&
16n trén song chinh va séng nhanh thudc tuyén séng Hau

(3) Phat trién phwong phép quan trac sinh hoc sir dung dong vat khong
xuong séng ¢& 16n

1.6 Diem méi cia ludn an

Day l1a nghién ctru dau tién dugc thyce hién voi qui mo 16n vé nghién ciru
phuong phap quan trac sinh hoc trong danh gia chat luong nuéc trén séng Hau



stt dung DPVKXSCL. Nghién ctru d3 tim ra dugc thanh phan DPVKXSCL bao
gom dong vat day va con trung thiy sinh phan bd trén song chinh va séng
nhanh thudc tuyén séng Hau, xac dinh duoc thanh phan loai va mat do dong
vat day cling nhu dac diém chat lugong nudc cia cac nhom thuy vuc bi anh
huong boi cac hoat dong khac nhau nhu nudi trong thily san, san xuit nong
nghiép va nudc thai sinh hoat. Bén canh do, nghién ctru cling tim ra dugc xu
huéng chung ctia mot sd thong sb chat lugng nude trén song Hau ciing nhu
qui ludt bién dong cua cac nhoém dong vat day qua cac giai doan thu mau. Pic
biét, nghién ctru da xac dinh dugc 66 ho DPVKXSCL phan bd trén song Hau,
trong d6 c6 24 ho khong cé trong hé thong diém BMWPV'ET, Dya vao cac
thong s6 1y hoa hoc, dic diém moi trudng sdng cia DPVKXSCL va chi s chit
lrong nude WQI, nghién ciru di hoan thanh viéc bd sung 24 ho DPVKXSCL
phan bb ¢ khu vuc song Hau vao hé théng diém BMWPV'ET dé ing dung trong
quan tric chat lugng nude cho luu vuc séng Hau.

1.7 Giéi han pham vi nghién ciru

Do khu vuc nghién ctru thudc pham vi rat rong nén viéc thu mau
PVKXSCL ¢ ving dau nguon, giita ngudn va cudi ngudn trén séng Hau chi
dugc thuc hién & phia bo Nam song Hau. Téng cong co 4 dot thu mau trong
chu ky 1 nam va khong lap lai cho nim tiép theo. Mic khac, do hé thong diém
BMWP duoc thiét l1ap dé img dung cho cac dong song c6 mdi truong nudc
ngot nén nghién ctru chi dugc thuc hién dén song Pai Ngai ma khong thu dén
ctra song Tran Dé thudc ving cudi ngudn song Hau.



CHUONG 2: LUQC KHAO TAI LIEU
2.1 Quan tric sinh hoc

2.1.1 Khai niém vé quan tric sinh hoc

Hién nay, c6 nhiéu dinh nghia vé quan trac sinh hoc (Biomonitoring) tuy
nhién dinh nghia dugc nhiéu doc gia déng y va chon lya nhét 1a “Quan tric
sinh hoc la viéc st dung c6 hé thé)ng cac phan ung sinh hoc dé danh gia su
thay d6i cac diéu kién moi truong trong chuong trinh quan tric chat luong
nuéc. Trong d6 nhitng thay d6i nay thuong 13 do cic ngudn tac dong ciia con
nguoi,...” (Rosenberg, 1998).

2.1.2 Vai tro, y nghia clia quan tric sinh hoc trong dinh gia 6 nhiém

Nhitng nghién ciru vé cac tac dong 1a nguyén nhan phat trién cic phuong
phap giam sat sinh hoc trong quan tric chat lugng méi trudng nude, doi khi
phuong phép nay c6 thé thay thé cac phuong phap phan tich héa hoc dat tién.
Céac phuong phap quan tric sinh hoc ¢6 nhitng vu diém dang ké hon so véi
phan tich hoa hoc. Trong nhitng chuong trinh 1ay mau déu dan theo dinh ky dé
phan tich cac thong s6 hoa hoc, dic biét trong moi truong thay doi nhu khong
khi hodc & cac thuy vuc nudc chay thi nhitng dinh cuc dai hoac cuc tiéu theo
cac muc 6 nhidém giita cac khoang thoi gian 14y miu s& khong phat hién duoc.
Ty thudc vao thoi gian séng cua sinh vat, sy phan hoi véi mic do 6 nhiém
nuéc co thé kéo dai vai ngay dbi véi vi khuan, hang thang, hang nam ddi voi
thyc vat 1on, PVKXSCL va dong vat c6 xuong séng. Mt khéc, nhiéu chat
gdy 6 nhiém c6 thé co6 mit trong bat cir moi truong nao va 1a giéi han thuc té
d6i voi so sinh vat dem phén tich trong cac chuong trinh gidm sat hoa hoc. Boi
vi quﬁn xa sinh vat s€ phan hdi ddi véi bat ky chat doc nao hién dién trong moi
truong, nén bat ky su thay ddi nao duoc phat hién déu duoc xem la dau hiéu
bao trude dbi véi phan tich hoa hoc chi tiét vé cac murc gia ting cua cac chit
gdy 0 nhiém dang ton tai hodc nhitng chat 6 nhiém méi xuat hién (Lé Vin
Khoa va ctv., 2007).

2.1.3 Co sé khoa hoc ciia phwong phap quan tric sinh hoc

Quan tric sinh hoc dua trén co ché tit ca sinh vat séng déu chiu anh
huong bai cac yéu td vat 1y, héa hoc ciia moi truong sdng do vay viée st dung
céc sinh vat ddc trung trong moi trudng nham phan anh tinh trang chat luong
clia mdi trudng d6. Cac sinh vat nay duoc goi 1a sinh vat chi thi, chiung c6 thé
1a mot loai hay mot nhom lodi va man cam véi diéu kién moi truong, vi vay
khi moi truong bién ddi, cac sinh vat nay hodc c6 mat hodc Véng mat hoac
thay ddi s6 luong cac c4 thé nham biéu thi cho nhiing bién doi ctia méi trudng.



2.1.4 Uu diém va nhwoc diém ciia phwong phéap quan tric sinh hoc

2.1.4.1 Uu diém

Phuong phap quan tric sinh hoc duoc sir dung rong rdi trong danh gia
chét luong nude boi cac sinh vat chi thi ¢6 kha ning phan anh chit lvong nude
trong mot thoi gian dai do d6 khong can phai thu miu lién tuc nhu phuong
phap 1y héa hoc, ngoai ra phuong phap nay con phan anh dugc chéat luong
nudc trong mot pham vi rong 16n. Phuong phap sinh hoc sir dung PVKXSCL
thong qua hé thdng diém BMWP c6 thuén loi quan trong nhét 13 chi thu miu
dinh tinh ma khong can dém s luong cho mot don vi phan loai. Mtrc d6 phan
loai dugc xac dinh dén bac ho nhung ciing c6 thé chap nhan dén bo hodc ngay
ca dén 16p cho mot vai nhom sinh vat (Rosenberg and Resh, 1993). Ngoai ra,
hé thong diem BMWP rat c¢6 hiéu luc trong thyc tién va twong dbi dé dang ap
dung khi doi héi ctia né vé mirc do ky niang phan loai tuong ddi binh thudng
(Lé Van Khoa va ctv., 2007).

2.1.4.2 Nhugc diém

Mic du quan tric sinh hoc c6 thé phat hién ra nhirng bién doi chat luong
nudce & cac sinh thai nhung khong xac dinh dugc nguyén nhan va giai thich ro
rang nhitng bién d6i d6. Do vay, dé giai thich nguyén nhan cua nhimng bién do6i
sinh thai nay can phai két hop thém phuong phap 1y hoa hoc. Quan tric sinh
hoc str dung DPVKXSCL tuy c6 nhiéu loi thé hon so véi phuong phép 1y hoa
hoc, tuy nhién van con mot s han ché nhu: (1) Dé bi cac yéu td khac ngoai
yéu t6 méi truong nudc anh hudng dén d6 phong phu cuia chiing, (2) Chiu anh
huéng ciia mua vu nén rat phirc tap trong viéc giai thich va so sanh, (3) Do
tinh linh hoat trong di chuyén hodc do bi tréi dat nén co thé xuat hién mot s6
ho khong phai & khu vuc 14y mau va (4) Mot s6 ho ¢6 trong khu vuc 14y miu
nhung khong c6 trong hé théng phan loai (Molefi Rajele, 2004). O cac nudc
Pong Nam A noi ma nhiing kién thtrc vé phan loai hoc con kha han ché va
day ciing 1a mot trong nhitng khé khin 16n nhat trong viéc tmg dung phuong
phép quan tric sinh hoc sir dung DPVKXSCL.

2.2 Lich sir nghién ciru phwong phap quan tric sinh hoc sir dung
PVKXSCL

Cac yéu t6 vo sinh trong hé sinh thai thiuy sinh c6 thé dugc xem 1a két
qua cua “su két hop mot cach linh dong cac thong tin cé trong moi trudng” dé
danh gia chat lugng nudc cia thuy vuc va quan thé sinh vat chiu anh huéng
két hop clia cac yéu té gy soc nay ciia mdi truong trong diéu kién nao do
chung phan tmg lai trude khi cic phan tich phat hién ra, cho nén quan tric sinh
hoc va cac phuong phap danh gia khac 1a nhitng cong cu quan trong trong viéc



hd trg quan 1y chét luong nudce cua cac thuy vuc dic biét 1a cac dong song,
sudi (De Pauw and Hawkes, 1993). Hé thdng cac chi s6 6 nhiém dugc thiét 1ap
bang cach cho diém dbi v6i cac sinh vat chi thi dic trung ¢ cac mic do khac
biét cu thé ciia moi trudong. Nhirng thay d6i nhu sy bién mat hay xuét hién cc
loai sinh vat nao do, su bién dong vé mit sb luong, hoac nhitng thay ddi vé
dic diém hinh théi, cac yéu t6 1y hoc hodc tap tinh cua cac sinh vat co thé chi
thi diéu kién 1y hoa hoc ctia mdi trudong sdng ndm ngoai khoang thich hop cia
chung (Armitage et al., 1983).

Phuong phap quan tric sinh hoc 1an dau tién duge Khoa M6i Trudng &
Anh thyc hién vao nim 1970 trén cac dong song theo hé thong tinh diém
BMWP (Biological Monitoring Working Party), dén nim 1976 sau khi duogc
thdo luan & cac cudc hoi nghi, hoi thao thi hé théng tinh diém BMWP chinh
thic dugc xuat ban. Hé thong ndy tinh diém chii yéu dwa vao quan thé
DVKXSCL séng day. Trir 16p giun it to, hé thong diém BMWP sur dung sb
liéu & mirc d6 ho, mdi ho dugc quy cho mot diém (dao dong tur 1-10) phu hop
v6i tinh nhay cdm cua ching voéi cac mitc do 6 nhiém hitu co khac nhau.
Nhiing diém sé riéng dugc cong lai thanh diém so tong ciia mau. Walley and
Hawkes (1996, 1997) dwa vao hé thong tinh diém BMWP dé tinh ra diém
trung binh trén bac ho (ASPT, Average Score Per Taxa) nham danh gia chét
lugng nude & cac mirc d6 6 nhiém khac nhau. Hé thong diém BMWP rét c6
nghia trong thuc tién va twong dbi dé dang 4p dung vi chi doi hoi vé mirc do
k¥ nang phéan loai tuong ddi binh thudng va duge chdp nhan rong rii trong
quan tric sinh hoc ¢ khip nudc Anh. Sau khi dwoc cai tién thi hé théng diém
nay duoc ap dung & nhiéu qudc gia trén thé gidi nhu Tdy Ban Nha, An Do, Uc
va Thai Lan (Lé Van Khoa va ctv., 2007).

O Viét Nam, vao nam 2001 Khoa Sinh hoc, truong Pai hoc Khoa hoc Tu
Nhién, Pai hoc Quéc Gia Ha No1 phéi hop v6i cac td churc quéc té nhu: Hoi
nghién ctru thuc dia va Vién Sinh Thai Nuéc Ngot Anh Qudc tién hanh nghién
ctru cac dit lidu ban du va diéu chinh hé thong tinh diém BMWP phu hop véi
diéu kién ¢ Viét Nam duoc goi 1a BMWPY'ET, hé thong nay duoc thiét lap
trén co so dua vao hé thbng BMWP ctia Anh va Thai Lan va mot s6 nghién
ctru ¢ Viét Nam. Bé viée st dung hé théng tinh diém BMWP ngay cang hoan
thién hon, vi thé bang Ngoc Thanh va ctv. (2002) da c6 nhiing diéu chinh va
bod sung mot s6 ho vao hé thé)ng diém BMWP cho phu hop véi diéu kién nudc
ta.

2.2.1 Tinh hinh nghién ciru trong nuéc
O nudc ta da c6 mot s6 nghién ctru vé cau tric thanh phan loai, sy phan
b6 ciing nhu tinh da dang cia PVKXSCL & c4c ving khac nhau nhur:
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2.2.1.1 Mién Bac

Sau khi hé théng tinh diém BMWPVYET dugc thiét lap thi
Vién Sinh thai va Tai nguyén Sinh vat da tiép tuc nghién ctru nhim xac dinh
tinh hiéu qua ciia phwong phap str dung PVKXSCL trong d4nh gia chat luong
nude, nghién ciru thyc hién trong khoang thoi gian tir 2001-2002 tai 28 diém
quan tric thudc luu vire séng Cau ¢ cac Tinh Bic Giang, Bic Can, Bic Ninh,
Thai Nguyén. Két qua cho thiy chit luong nudc tai cac diém khao sat tir 6
nhiém vira dén 6 nhidm ning, nhimng loai dai dién cho méi truong nudc sach
nhu bo canh up da khong duoc tim thay, diéu nay cho thiy chat lugng nudc &
day dang bi tic dong nghiém trong. Tir két qua cua nghién ciru nay, tac gia da
bd sung thém 7 ho méi vao hé thong diém BMWPY'ET bao gdm 5 ho cdn triing
thuy sinh (Ecdyonuridae, Polymitarcyidae, Sciomyzidae, Empidiae
va Muscidae) va 2 ho than mém (Stenothyridae va Hyalidae) (Nguyén Vii
Thanh va Ta Huy Thinh, 2003). Ngoai ra, & song Pu thudc tinh Thai Nguyén
da phat hién duoc téng cong 70 ho BVKXSCL tir mua he 2006 dén mua xuan
2008. Trong do, 16p con trung chiém wu thé véi 48 ho trén té)ng s6 70 ho duoc
tim théy. Bd Hemiptera c6 thanh phén ho da dang nhét v6i 12 ho, tiép dén 1a
bd Diptera vi 8 ho, Coleoptera, Odonata, va Ephemeroptera déu c6 7 ho va
Trichoptera v&i 5 ho. Plecoptera chi tim thay 1 ho Perlidae. Cac 16p con lai
nhu Gastropoda c6 9 ho, Bivalvia (3 hg), Decapoda (4 ho), Isopoda (1 ho),
Hirudina (3 ho) va 2 ho cua Oligochaeta va Hydracarina. Nghién ctru da ting
dung thanh cong chi s6 sinh hoc BMWPVYET @¢ danh gia cac vuc nude bi 6
nhiém va khong 6 nhiém hiru co, chi s6 BMWPV'ET phu hop trong quan tric
chét luong nudc & Viét Nam ciing cac quéc gia khac trong khu vuc (Hoang
Thi Thu Huong, 2009).

Bén canh d6, Pd Vin T va Lé Hung Anh (2011) di khao sat duoc 27
loai dong vat day ¢ ho Tay, Ha Noi, chiém wu thé vé thanh phéan loai 13 16p
Gatropoda (13 loai, 48%) va Bivalvia (7 loai, 26%). Cac nhom con lai ¢ sb
luong loai rat it, trong d6 16p Crustacea va Oligochaeta co 2 loai (7%), 16p
Polychaeta va Insecta chi c¢6 1 loai. Mot s6 loai phan bd pho bién ¢ cac diém
thu mau 1a Branchiura sowerbyi, Tubifex sp. va Chironomus sp. Pay 1a céic
gidng loai c6 kha ning chng chiu vdi mdi truong bi 6 nhiém niang. Tuy nhién
c6 su khac biét vé& thanh phan loai ctia ving ven bd v6i ving giita hd va day
hé. O ving ven bd, noi ¢6 ké bd va nhiéu gia thé bam khac nhu coc, d4 va cac
cay thuy sinh (Beo, sen) thuong xuit hién nhiéu loai dong vat ddy nhu trai
(Sinanadonta elliptica, S. jourdyi, Cristaria bialata), Trung truc (Nodularia
douglasiae), hén (Corbicula spp), 6c (Angulyagra polyzonata, Sinotaia
aeruginosa), tom (Macrobrachium nipponence), cua (Somaniathelphusa



dugasti). Vung giita hd va day hd chi ¢ giun it to va au tring mudi lic gidng
nhu vung ven bo.

2.2.1.2 Mién Trung

Tinh da dang thanh phan loai DPVKXSCL va chat lugng nudc mit & séng
Huong da khao sat dugc 37 loai thudc 25 ho, trong d6 8 loai thude 2 16p cua
nganh Arthropoda, 21 loai thudc 2 16p cua nganh Mollusca va 8 loai thudc 3
16p cua Annelida. Ngudn nuéc ¢ séng Huong tai cic diém thu mau & dau
ngudn tuwong dbi tot, chit lwong nudc c6 xu thé giam tir trung luu vé ha luu
(Hoang Pinh Trung va ctv., 2011). Nghién ctru st dung DPVKXSCL dé danh
gia chit lugng méi truong nude song Phi Loc, Pa Néng di xac dinh duoc 10
bo va 1 duéi 16p véi 16 ho va 1 dudi 16p nam trong hé thdng diém BMWPVIET
¢ song Phu Loc. Chiém wu thé 1a bd Coleoptera véi 4 ho, cac bd Heteroptera,
Basommatophora va Decapoda véi 2 ho, cac bo con lai chi c6 1 ho, sb lugng
ho thap hon rat nhiéu so v&i hau hét cac nghién ciru trong nude duge so sanh.
Chi s6 ASPT khong c6 su sai khac co y nghia gitta cac mua va giita cac khu
vuc nghién ctu (0=0,05), Chi s6 ASPT dao dong tu 3,6+0,24 dén 4,16+1,27.
Chat luong méi trudng nude hau hét ¢ cac khu vire nghién ciru déu ¢ murc xép
loai 6 nhiém “Nudc ban vira o trong tat ca cac mua trong nam. Két qua nay
cho thiy nuéc tai song Phu Loc 6 nhiém rat nghiém trong (Nguyén Vin
Khanh va ctv., 2010).

Ngoai ra, nghién ctru stir dung DPVKXSCL ma chi yéu 1a con tring thiy
sinh dé danh gia nhanh chat luong nuéc mat ving ven vuon qudc gia Bach
M4, tinh Thira Thién Hué l1am chi thi sinh hoc dé danh gia chat lugng nudc tai
7 diém trén cac thily vuc ving nghién ciu thong qua hé thong tinh diém
BMWP va chi sé sinh hoc ASPT. Két qua phén tich mau vat PVKXSCL thu
dugc tir thang 3/2009 dén thang 12/2009 da xac dinh duoc 43 ho gom 39 ho,
thudc 9 bo, 2 16p cia nganh Chan khop (Arthropoda); 4 ho thudc 1 bd, 1 16p
Chan bung (Gastropoda) ctia nganh Than mém (Molluca). Trong dé, c6 31 ho
dugce cho vao hé théng tinh diém BMWP. Nghién ctru cho thiy chét luong
moi trudng nudc mat tai ddy tir mire "nude ban it" (Oligosaprobe) dén "nudc
khong bi 6 nhiém" (Hoang DPinh Trung va ctv., 2010). Hon nita, nghién ciru
danh gia chat luong nude séng Cu Dé va hé thong song Tay Loan-Cau Do &
TP Pa Ning bang chi thi PVKXSCL ciing dugc thuc hién. Két qua nghién
ctru da phat hién duoc 14 bo vdoi 20 ho DPVKXSCL c¢6 trong bang diém
BMWPY'ET chiém wu thé 13 bd Basommatophora v6i 3 ho chiém 15%, bo
Coleoptera, Decapoda, Odonata, Neotaenioglossa, mdi bod ¢6 2 ho chiém 10%,
cac bd con lai mdi bd ¢6 1 ho chiém 5%, chat lwong moi trudng nude mat tai
day da bi 6 nhiém tir mic “nudc it ban” dén “nudc ban vira mic o” (Pam



Minh Anh va ctv., 2010). Ngoai ra, Phan Thi Hién (2011) tién hanh nghién
ctru co so khoa hoc cho viéc danh gia chat luong nude song Han, thanh phd
Pa Nang bang chi thi PVKXSCL. Sir dung PVKXSCL dé danh gia nhanh
chét luong nude ving ven Vuon Qudc gia Bach M4, tinh Thira Thién Hué da
xac dinh duoc 43 ho gém: 39 ho thudc 9 b9, 2 16p ciia nganh Chan khop
(Arthropoda); 4 ho thuoc 1 bg, 1 16p Chan bung (Gastropoda) cuia nganh Than
mém (Mollusca), trong do, c6 31 ho tham gia vao h¢ théng tinh diém
BMWPY'ET. Nghién ctru cho thiy chét lugng méi trudng nudc mit tai day tir
mic “nudc ban it”’ (Oligosaprobe) dén “nudc khong bi 6 nhidém” (Hoang
Dinh Trung va ctv., 2010). Hon nita, Nguyén Van Khanh va Pham Thi Hong
Ha (2010) str dung chi thi sinh hoc PVKXSCL dé danh gia chat luong nudc
ctia cac hd thanh phd Da Ning, két qua da phat hién duoc 19 ho o trong bang
diém BMWPY'ET; chat luong moi trudng nudc mit tai diy da bi 6 nhiém tur
mirc “nudc ban vira o (0-Mesosaprobe) dén “nudc cuc ky ban”.

Nghién ctu thanh phan DPVKXSCL tai canh déng Xuan Thiéu, phudng
Hoa Hiép, quan Lién Chiéu, thanh ph Pa Nang, nham danh gia chét luong
nudc mit tai cac khu vuc nghién ciu thdong qua chi s6 BMWPVY'ET va chi sb
ASPT. Chi s6 ASPT khdng phu thudc vao su da dang sinh hoc loai va su thay
d6i mua trong nim do d6 c6 kha ning danh gia chat luong nude hiéu qua hon
diém BMWP trong mét s6 truong hop. Tuy nhién chi s6 nay lai c¢6 nhuoc
diém 1a chi phan anh duoc & nhiém hitu co, it c6 kha nang phan anh vé 6
nhiém cac doc té vi khong tinh dén cac don vi phan loai. Két hop hai chi sb
trén c6 thé han ché nhuoc diém cua timg phuong phép riéng biét. ASTP thap
va diém BMWPVY'ET thap chi thi cho su 6 nhiém hitu co. Néu ASTP cao hon va
chi s6 BMWPV'ET thip s& chi thi cho méi truong bi & nhiém do doc t va cac
tac dong vat ly. Can cur trén do, cac nha nghién citu ¢ truong Pai hoc Pa Nang
d3 phat hién dugc 26 ho DPVKXSCL c6 trong bang diém BMWPVIET: chit
lugng moi trudng nudc mit tai day da bi 6 nhidm tir mic “nudc ban vira o”
(0-Mesosaprobe) dén “nudc rat ban” (Polysaprobe) (Nguyén Vin Khanh va
ctv., 2009). Ngoai ra, con c6 nghién ctru sir dung PVKXSCL dé danh gia chét
lugng moi trudng nude cia VO Van Phu va ctv. (2010) tién hanh & mot sd
diém trén song Bo, tinh Thira Thién Hué, nghién ctru da xac dinh duoc 44 ho
gom: 28 ho thudc 2 16p cua nganh Chan khop (Arthropoda), 15 ho thudc 2 16p
cua nganh Than mém (Mollusca), 1 ho thudc 16p Dia va mot sé dai dién cua
I6p giun it to, giun nhiéu to ctia nganh giun dét (Annelida). Trong dé, ¢ 37 ho
tham gia vao hé théng tinh diém BMWPV'ET, nghién ctru cho thay chét lugng
moi truong nudc mit tai day da bi 6 nhiém tir mic “nuéc ban vira o” (a-
Mesosaprobe) dén “nuéc ban vira B~ (B-Mesosaprobe).
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2.2.1.3 Mién Nam

Nguyén Thi Mai (2004) dd nghién ctru vé da dang thanh phan loai
DVKXSCL va st dung chung danh gia chat luong méi trudng nude ¢ khic
song Sai Gon thudc quan 2, thanh phd HO Chi Minh. Bén canh dé, nghién ctru
da dang sinh hoc dong vat day cd l6n va chét lugng nude sinh hoc nén day
song Sai Gon (doan chay qua tinh Binh Duong), két qua da ghi nhan duoc 33
loai thudc 6 16p, 3 nganh, bao gdm: Nganh dong vat than mém (Mollusca) co
2 16p, 10 loai (30,3%); nganh giun d6t (Annelida) c6 2 10p, 6 loai (18,2%) va
nganh chan khdp (Arthropoda) c¢o6 2 16p, 17 loai (51,5%). Vao mua mua thanh
phan loai va s luong loai dong vat day (29 loai) cao hon mua khé (23 loai).
Trong d6, nhém 4u tring con tring vao mua mua co sd luong loai da dang hon
mua kho. Lop Bivalvia va Oligochaeta ¢ thanh phan loai va sé luong loai
khong thay doi gitta mua mua va mua khé (Lé Vin Tho va DS Thi Bich Loc,
2012). Hon nira, Pham Anh Duc (2014) da xay dung thanh cong phuong phap
danh gia chat luong nude dua vao DPVKXSCL & day cho ha luu hé thong song
Pong Nai.

Riéng & ving dong bang song Ciru Long, cac nghién ctru vé linh vuc nay
chua duoc thuc hién nhiéu, phﬁn 16m cac khao sat chi dung lai & mirc xac dinh
tinh da dang thanh phan loai dong vat ddy trén cac kénh, rach, con cac nghién
ctru tng dung dong vat day lam sinh vat chi dé danh gia chat luong nudc con
rat han ché. Lé Hoang Viét va ctv. (2004) da thiét 12p danh muc sinh véat chi
thi phuc vu cong tac quan trac moi truong, két qua cho thay thanh phan dong
vét day o cac tram quan tric di ghi nhan tong cong 16 ho, trong d6 c6 15 ho
thudc hé thong cho diém sinh vat chi thi cia Anh (BMWP-ASPT), chi c6 04
ho thudc hé théng cho diém cua Bi (BBI). Do do, trong diéu kién Viét Nam hé
thong ctia Anh thich hop hon so véi hé thdng ciia Bi (diéu nay phu hop voi két
luan cua cic nha khoa hoc mién Béc) va 16 ho nay la cac sinh vat dugc dua
vao danh muc sinh vat chi thi ciia khu vue. Sau khi cho diém cac sinh vt chi
thi theo thang diém BMWP-ASPT va thang diém BMWP*-ASPT* (c6 hiéu
chinh theo dic diém ciia nén day thuy vuc), két qua cho thay: diém s6 két luan
cta thang diém BMWP-ASPT déu cao hon mirc 6 nhiém thuc té (phan anh
qua cac chi tiéu 1y hoa) tir mot dén hai bac, trong khi d6 diém cua thang
BMWP*-ASPT* phan 4&nh mtrc 6 nhiém thyc té sat hon. Do d6, nhoém tac gia
nay di dé xuat nén sir dung thang diém BMWP*-ASPT* cho khu vuc
DBSCL. Pé két qua dinh tinh tir viéc 4p dung phuong phap sinh quan tric
phan anh sat hon diéu kién 1y héa cta nudc, tac gia di dé xuit mot thang chia
mirc 6 nhiém ra 1am 5 cép thay vi 6 cdp nhu nhiing tai liéu cong b6. Ngoai ra
céc két qua thong ké con cho thay diém s6 ASPT hay ASPT* khong quan hé
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v6i timg chi tiéu 1y hoa riéng biét ma quan hé rit chit véi mot té hop cac chi
tiéu 1y hoa, so chi tiéu 1y hoa trong to hop cang nhiéu thi d6 twong quan cang
16n, diéu nay ching to sy ton tai va phat trién cua dong vat day phu thudc vao
t6 hop cac diéu kién 1y héa clia méi trudong nude va ASPT hay ASPT* c6 kha
ning phan 4nh kha toan dién vé chét luong nudc. Mic du, nghién ctru nay da
dua ra thang diém BMWP*-ASPT* cho khu vyc PBSCL, tuy nhién dén nay
cac nghién ctru tng dung két qua ctia nghién ciru ndy con rét it.

Mot s6 nghién ctru ¢6 lién quan khac nhu nghién ctru vé da dang sinh hoc
dong vat day khong xuong séng ¢& 16n va cht luong nudce sinh hoc nén day
tai song Vam Co6 Dong tinh Long An da dugc Lé Van Tho va Phan Doan
Ping (2012) thuc hién, két qua cho thiy da ghi nhan dugc 41 loai, thudc 6 16p,
3 nganh, bao gdm: nganh than mén (Mollusca) c6 2 16p, 19 loai (46,3%);
nganh giun d6t (Annelida) c6 2 16p, 8 loai (19,5%) va nganh chan khép
(Arthropoda) c6 2 16p, 14 loai (34,2%). Trong d6, 16p than mém hai manh vo
(Bivalvia) c6 sb loai cao nhit (13 loai-31,7%), tiép dén 1a cac dang 4u tring
con trung (Insecta) ghi nhan dugc 9 loai (22,0%). Cac nhém loai con lai ¢6 sd
loai dao dong tir 4-6 loai, chiém ty 1& tir 9,8-14,6%. Céu tric thanh phan loai
dong vat day khong xuong sdng ¢& 16n khu vuc séng Vam C6 Pong, tinh
Long An tuong ddi da dang, bao gSm cac loai nudc ngot, nudc lg va nhom
lodi c6 ngudn gdc bién phan bd rong mudi. Trong d6 dién hinh 1a cac loai
nuéc ngot nhu: Trai, hén, 4u tring con tring, trin chi va cac loai nudc lo, loai
phan bé rong mudi nhu: Giap xac nho va cac loai giun nhiéu to séng tu do. S6
lugng loai cua 16p Bivalvia va Gastropoda vao mua kho c¢6 xu hudng cao hon
vao mua mua tir 2-3 loai. Nhom cac loai cua 16p Polychaeta va Crustacea co
xu hudéng giam qua cac dot khao sat, véi sb loai giam dao dong tir 1-4 loai. SO
loai 4u trung con trung (Insecta) co xu hudng ting 1én qua cac dot khao sat,
v6i s6 loai tang 1én dao dong tir 3-5 loai. Lop giun it to (Oligochaeta) c6 sb
loai thap va it thay d6i qua cac dot khao sat.

Nghién ctru phan ving thity vuc dua vao quan thé dong vat day ¢ kénh
Cai May, Phii Tan, An Giang cho thay thanh phan loai dong vat ddy ngheo
nan véi 21 loai, trong d6 16p Bivalvia chiém wu thé v6i gidng hén nude ngot
(Corbicula spp.), day 1a nhom sinh vat chi thi cho moi truong chiu tic dong
trye tiép cua ngudn nude song. SO lugng dong vat day bién dong rat 16n tir
20,9-3.569 g/m? do c6 su khac biét vé kich thudc va sb luong cia céc loai hén
(Duong Tri Diing va ctv., 2008). Bén canh d6, nghién ctru vé khu hé dong vat
khong xuong song & rimg tram Tra Su, An Giang cho thay thanh phan loai
dong vat ddy mirc do da dang thip do nén ddy chu yéu 13 xac ba hitu co phan
huy va bi nhidm phén ning. Két qua di ghi nhan duoc 18 loai dong vat day
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thudc cac nhém nganh chinh nhu: Mollusca, Annelida va Arthropoda, trong dé
16p Bivalvia va Gastropoda thudc Mollusca c6 s loai cao nhit (déu c6 6 loai,
33%), cac nhom con lai co sb loai twong d6i thap tir 1-3 loai, 16p Polychaeta
6 s6 loai thap nhat (1 loai, 5,6%). Mot sb loai dong vat than mém chiém wu
thé nhu: Corbicula tenuis, Clea helena, Limnoperna siamensis va Pomacea
sp. Nguoc lai, khu hé dong vat day ven bo rat da dang va phong phu vé thanh
phan loai véi sy phat trién manh mé cia cac loai dong vat than mém va au
trung cua con trung thuy sinh. Nghién ctru da xac dinh duogc 26 loai dong vat
day, trong d6 Gastropoda c6 s6 loai cao nhat (11 loai, 42,3%), ké dén 1a
Bivalvia (4 loai, 15,4%). Cac nhom con lai c6 s loai thap (1-3 loai). Phan 16n
cac gidng loai phan bd ¢ khu vuc nay déu thich nghi véi doi song nude ngot
va sdng bam vao gia thé (Phan Dodn DPing va ctv., 2011).

Phéan b6 dong vat day & rach cai Sao, tinh An Giang cta Lé Cong Quyén
va ctv. (2011) da phat hién duoc 12 loai dong vat day thudc 5 16p bao gdm
Oligochaeta, Polychaeta, Crustacae, Gastropoda va Bivalvia. S6 luong dong
vat day qua cac dot khao sat bién dong tir 110-7.340 ca thé/m2 Bién dong khbi
lugng qua cac dot khao sat tir 21,03-5.087,87g/m?. Chi s6 da dang Shannon
bién dong tir 0,528 dén 2,019. V&i mic twong ddng 50% sinh khéi ctia dong
vat day, khu vuc nghién ctru dugc phan thanh 2 vung khac nhau vao mua kho
va 3 ving vao mua mua. Két qua phan tich chi s6 sinh hoc RBP III cho thiy
muc d6 6 nhiém nudc & rach Cai Sao tir 6 nhiém trung binh dén 6 nhiém rat

PVIET O’

ning. Panh gia chat lugng nudc bang chi sé quan trac sinh hoc BMW
kénh Cai May, huyén Phu Tén, tinh An Giang, két qua cho thiy chit luong
nudc & cac diém khao sat bi nhiém ban hitu co tir kha ban dén rat ban. Chét
lugng nudce vao thang 6 (dau mua mua) tét hon vao thang 11 (cudi mua mua)
(Nguyén Cong Thuan va ctv., 2010). Mot nghién ctiru gan diy nhit vé da dang
thanh phén loai BPVKXS ven song Mekong da dugc tién hanh tai 8 khu vuc
chinh thudc cac tinh An Giang, Pong Thap, Can Tho va Vinh Long. Két qua
ghi nhan 125 loai thudc 3 nganh 16n, d6 1a nganh than mém, chin khép va
giun dbt. Qua danh gia cho thay khu hé dong vt rat da dang vé thanh phan
loai véi chi s6 da dang Shannon-Weaver (H’) bién dong tir 0,2-3,1 va phong
pht vé s6 lugng (1-1.251 ca thé/m?) (Ngd Xuan Quang va ctv., 2013).

2.3 Tinh hinh nghién ciru trén Thé gi6i

Hién nay, phwong phap quan tric sinh hoc di duoc tung dung rong rii ¢
nhiéu quéc gia trén thé gidi.
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2.3.1. Chau Au

Quan ni€ém hién dai vé quan tric sinh hoc chat luong nude song va sudi
duoc khéi xudng ¢ Chau Au véi su phat trién cta hé thé)ng xac dinh d6 nhiém
ban. CAc nha khoa hoc ndy da thira nhan 4 giai doan oxy hoa cua chat hitu co
tr nghéo dinh dudng (oligotrophic) véi khong 6 nhiém dén rat ban
(polysaprobic) v6i nhidm bén hitu co rat manh. Trung binh giita hai thai cuc 1a
ving nhiém ban vira (mesosaprobic), trong d6 lai chia thanh 2 béc 14 ban vira
0, va ban vira B. Cac mirc do nay dugc nhan biét tdt nhat qua chi s6 d6 nhiém
ban (saprobic index). Ngoai trir Ptrc va Ha Lan, hau hét cac nudc & Chau Au
d3 chip nhan hé thong nay vao nhitng ndm 1970. Nhitng chi s dugc phat trién
dé str dung & Anh ciing dua trén nguyén tic: cac nhom sinh vét chéng chiu
khac nhau d6i voi chat hitu co so cép va su 6 nhiém. Hai chi sb t6t hon duoc
biét dén som, d6 1a chi s sinh hoc Trent (TBI) va diém s6 Chandler. Do vay,
dé di dén nhimg phuong phap chuin, mot té chirc nghién ctru vé quan tric
sinh hoc dugc thanh 14p & Anh vao nam 1976 da dua ra mot hé théng moi do
1a hé thdng diém s6 BMWP (Biological Monitoring Working Party) va hé
théng nay da duoc chép nhdn rdng rai, lam co s& cua quan tric sinh hoc &
khép nude Anh. Khi dugce cai tién nd con duoc ap dung ¢ cac khu vuc khac
nhau nhu Tay Ban Nha, An D6, Uc va Thai Lan (Kolkwits and Marsson,
1909; Woodiwiss, 1964; Chandler, 1970) (duoc trich bdi Lé Van Khoa va ctv.,
2007). Hé thong diém BMWP sau d6 duoc diéu chinh va tng dung dé danh
gia chat lugng nudc, thanh phan PVKXSCL trén song Liwiee & Ba Lan vao
mua hé va mua thu da dang hon so v6i mua xuan. Vao mua xuan chi s6 EPT
cao hon, trong khi d6 cac mau thu vao mua thu da dang hon do c6 xuit hién
thém cac ho Odonata, Coleoptera va Heteroptera. Chi s6 BMWP-PL cao hon
vao mua heé va mua thu so vi mua xudn. Sy tuong quan gitra ham lugng oxy
trong nudc va sd ca thé cua au trung Plecoptera va Trichoptera ciing dugc bao
cdo (Krolak and Korycinska, 2008). Cac chi s6 sinh hoc dua vao ciu trac quﬁn
thé DPVKXSCL ciing c6 lién quan dén dic diém dija 1y cua vung nghién cuu.
Chi s6 BMWP-PL duoc thiét lap trén co so nghién ctru 49 dong séng & Ba
Lan. Pic diém cia cac ho PVKXSCL ¢ day dugc xac dinh va cho diém tir 1-
10. Céc ho nhay cam véi su 6 nhiém nhu 4u trung cua cac ho Ephemeroptera,
Plecoptera, Trichoptera dugc cho diém cao, trong khi d6 cac ho chiu dung
dugc moi truong 6 nhiém nhu Oligochaeta, mdt sé ho cua Diptera
(Chironomidae, Culicidae), Hirudinea (Erpobdellidae, Hirudinidae), Crustacea
(Asellidae) dugc cho diém thap hon. Tong sb diém cua tit ca cac ho dugc ghi
nhan va két qua cho phép phan loai chat lugng nude tir 1 dén 5 (Krolak and
Korycinska, 2008).
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2.3.2 Khu viee Bic My

O Bic My quan tric sinh hoc dugc phat trién theo hudng c6 phan khac
v6i Chau Au va bi anh anh hudng nhiéu qua cong viéc ban dau cua Patrick
(1949) va nho y tuong ciia MacAthur and Wilson (1967), Patrick da nghién
ctru chu yéu vé tao silic va da sir dung cac dan liéu vé sb luong loai sinh vat
trong cac nhom chi thi nhung khong quan tim dén nhitng diu hiéu dic hiéu.
Tac gia cho rang quan x4 1a két qua cua sy ddi méi lién tuc théng qua sy di
nhap vao dia phan va su ti¢t di¢t cua loai, nhu vay khai niém vé nhiing loai chi
thi chua chic di c6 gia tri. Nhiéu nha sinh vat hoc & My thich st dung chi s6
da dang dinh luong va vira méi ddy méi quay lai véi viéc 14y mau dinh luong
két hop v6i phat trién cic quy trinh 1dy mau nhanh (Lé Vin Khoa va ctv.,
2007). Metcalfe (1989) di tong két viéc Gng dung cla quan tric quin xa
DVKXSCL, trong d6 mét s6 ¥ kién cho ring cdu tric quan xd DPVKXSCL
chua du nhay cam dé phan biét cac dicu kién moi truong va phan loai cac mirc
d6 6 nhiém. Tuy nhién, cac nghién ctru cho thiy nhiéu loi ich va tinh hiéu qua
khi str dung PVKXSCL dé danh gia cac phan tng cta hé sinh thai, nhiing
thay doi chat lugong nude du nho cling din dén su chon lua ciu tric quén xa
phtl hop véi hé sinh thai d6. Vi vay, can két hop giita phuong phép cau triic
quan x4 va loai chi thi dé cho két qua danh gia hiéu qua nhat (Rosenberg and
Resh, 1993). Cac nha sinh thai hoc co ban va tng dung & Bic My danh gia cac
tac dong dua trén 1y thuyét can bang sinh thai va cac phép do da dang nhu chi
s6 Shannon-Weaver (1949). Mot loat céac chi s6 két hop s6 loai va mat do
(tuyét doi va twong dbi) ra doi va chung dugc chip nhan ngay trong cic
phuong phap danh gia chat lugng nudc. Trir khi tinh chinh x4c cua dinh loai
khong can thiét (chi yéu cau phan riéng céc taxa), cac chi sb da dang da ching
minh tinh thiét thuc cta né. Mot sd chi sé duge ung dung kha rong rai
(Simpson, 1949; Margalef, 1958; Shannon-Weaver, 1949; Menhinick, 1964)
(trich béi Pham Anh Dirc, 2014). Phan 16n trong méi truong nude ngot & Bic
My, nhém con trung thuy sinh c6 thanh phan loai da dang nhat, chiém khoang
70% tong s6 loai dugc ghi nhan (Rosenberg et al., 1997)

2.3.3. Mt s6 quoc gia & Chau A

2.3.3.1 An Pé

Trudc day hién trang 6 nhiém & song Khan cua An D6, Rao et al. (1978)
cho rang ti 1¢ ctia Polychaeta trén tong sb ca thé ciia PVKXSCL song day co
thé dugc s dung trong danh gia chat lugng nudc trén song, két qua cia
nghién ctru d3 nhdn manh nuéc bi 6 nhidm ning bdi cac chat dinh dudng va sy
6 nhiém tir nuéc thai cong nghiép khi s6 lwong cia Polychaeta chiém trén
80% tong mat 46 DPVKXSCL song ddy.
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O An Do, De Zwart and Trivedi (1994) da chuyén doi diém s6 BMWP dé
st dung & An Do béng cach loai ra mot s6 ho khong c6 ¢ An D6 va thém vao
mét sd ho khac c6 & An Do va ho da phan phéi diém sb nhu sau: Syrphidae (2
diém), Blepharoceridae, Psephenidae, Noteridae, Belostomatidae, Hebridae va
Veliidae (5 diém), Nereidae, Nephthyidae, Palaemonidae, Atyidae, Thiaridae
(6 diém). Mot vai diém s6 da dugce phan phdi trong hé thong gdc cling duoc
thay thé dé phan anh cac mirc d¢ khac nhau vé su chéng chiu ctia cac ho nhét
dinh da duoc tim théy tai cdc con song cua An Dd. Hai ho duge cho la chéng
chiu t6t hon so vé6i diém sb gbc dd dugc giam xudng d6 1a Dugesidae tir 5
xudng 4 diém va Agriidae tir 8 xubng 6 diém, trong khi d6 2 ho duoc coi 1a it
chdng chiu va diém s6 cia n6 duoc ting 1én, d6 1a Hydrobiidae (Bithyniidae)
tir 3 1én 6 diém va Platycnemididae tir 6 1én 8 diém. Sau d6, hé thong diém
BMWP di dugc chap nhan trén ca nude va da duoc tng dung trong mang ludi
quan tric chat lwong nudc qudc gia tai 1.029 diém thu thudc 592 dong song
(Akolkar et al., 2008).

2.3.3.2 Thai Lan

Phuong phap quan tric sinh hoc duoc khoi xudng vao nhitng thap nién
1990 bang cach sir dung chi s6 BBI dé danh gia chat lugng nudc & nhiéu dong
song cua Thai Lan va Indonesia, két qua cho thay chi s6 BBI c6 kha ning tng
dung & cac nudc nhiét d6i. Sau d6, Mustow (1997) di nghién ctru quan xa
DVKXSCL ¢ 23 diém thudc hé thong song Mae Ping, Thai Lan. Pong thoi
Vo1 viéc chép nhan mot sb thay ddi nhu dé xuat cua De Zwart and Trivedi
(1994), tac gia con dua ra mot sd thay doi cho phu hop véi diéu kién ¢ Béc
Thai Lan. Theo Mustow (1997), & Thai Lan c6 nhiing ho chi ¢6 ¢ Thai Lan ma
khong co & bang sb6 gbc ciia Anh, c6 nhimg ho c¢6 ca ¢ Thai Lan va & Anh,
nhung can phai thay doi lai diém sd cua chung cho phu hop véi diéu kién &
Thai Lan. Tac gia da dé nghi 10 ho can duoc diéu chinh bd sung va hé thong
diém BMWP d3 duogc stra ddi va goi 1a diém s6 BMWPTHAL Phuong phap st
dung chi s6 BMWP/ASPT duoc st dung phd bién nhit ¢ Thai Lan. Cac
nghién ctru cho thdy phuong phéap nay thich hop nhat nhung diém cta cac ho
trong hé théng nay can dugc diéu chinh cho phu hop véi hé dong vat o timg
dia phuong. Ngoai ra, Wongkam et al. (1999) sir dung céc chi sb sinh hoc dé
danh gia nhitng tic dong moi truong & ving thuong ngudn cua song Mae
Klang. Mudi vi tri doc theo song Mae Klang dugce thu miu & cdc mua khac
nhau trong nam 1994, trong d6 4 nhém sinh vat bao gff)m thuc vat ndi, vi
khuén, protozoa va BPVKXSCL dugc st dung lam sinh vt chi thi dé phat hién
nhing tic dong khac nhau & cac vi tri thu mau. Thanh phan DPVKXSCL séng
day trén song Thachin cua Thai Lan da xac dinh tong cong 79 loai va 4 loai
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khong xac dinh duge thudc 6 nganh, 11 16p, 29 bd, 50 ho, 66 giéng. Cac loai
chiém wu thé phat hién duoc & nghién ciu nay nhu Ophidonais sp.,
Branchiura sp., Paphia undulata va Polas dactylus (Sripongpun, 2000).

2.3.3.3 Trung Quéc

Giai doan tir cudi thap nién 1970 dén thap nién 1980, cic co quan nha
nudc, cac vién nghién ctru va Truong Pai hoc da gidi thiéu cac phuong phap
dinh luong va cac chi s6 sinh hoc khac nhau dé danh gia chat luong nudc doc
theo cac con sbng Yangtze, Zhujiang, Jiyun va cac con song khac (Wang,
2002). Chi s6 da dang Shannon-Weaver vé PVKXSCL sbng day da duoc tng
dung trong quan tric sinh hoc & cac co quan nha nuéc tir nim 1982 (Hwang,
1982) (trich b&i Hoang Thi Thu Huong, 2009). Ngoai ra, Qi (1991) da st dung
DVKXSCL lam sinh vat chi thi d& dénh gia chat luong nudc & séng Zhjiang,
két qua cho thdy cdc nhom chiém wu thé ¢ khu vuc nghién ctru 1 Polychaeta,
Oligochaeta va Corbicula fluminea. Trong nghién ctru nay tac gia da sir dung
chi s6 BPI (Biological Pollution Index) dé phan tich quan thé dong vat day va
chi s6 ndy c6 mdi twong quan chit ché v6i ham luong DO va BOD cua nudc
song. Ngoai ra, chi s6 FMI (Family Monitoring Index) ciing dugc dung dé
danh gia chat luong nudc & song Jia-hua ciia Trung Qubc. Phuong phap ban
dinh luong str dung chi s6 EPT va tinh toan chi sb FBI lan dau tién duoc sir
dung trong quan tric chét luong nudc ¢ cac dong song vao nim 1992 (Yang et
al., 1992). Gia tri chiu dung 6 nhiém ctia DPVKXSCL séng day da duogc xac
dinh ¢ khu bao ton thién nhién Lushan (Wang et al., 2005).

2.3.3.4. Malaysia

Bishop (1973) da nghién ctru PVKXSCL phuc vu quan tric sinh hoc &
cac con song ving nhiét d6i, sy hiéu biét vé PVKXSCL nudc ngot trong viing
con han ché va chi mot vai loai ¢6 lién quan mai duge mo ta. Nghién ctiru ban
dau duoc tién hanh dé danh gia tiém ning cia DPVKXSCL sdng day (chi xéac
dinh dén bac ho) trong du bao chat luong nudc ¢ séong Linggi ciia Negeri
Sembilan. Nam tram thu miu d3 duoc thiét lap voi du bao chét luong nudc &
cac khu vuc khac nhau, két qua cho thiy chét luong nudc & cac tram khac
nhau, chit luong nuéc giam dan ¢ ving ha ngudn do lac nay séng chay vao
khu vuc dé thi, khu dan cu va cudi cung chdy ra eo bién Melaka, chi s6 da
dang va chi s6 phong phi dat gia tri cao ¢ ving thuong ngudn va thap & ha
ngudn.Cac nhém chéng chiu nhu Chironomidae, Tubificidae, Lumbriculid
ae c6 mit & hau hét cac tram va thé hién sy tuong quan nghich véi chét luong
nudc. Ngoai ra cac nhom nhay cam ciing c6 chi sé da dang rat cao nhu
Ephemecroptera, Plecoptera va Trichoptera (Ahmad et al., 2002).
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Chi s6 da dang Shannon, chi s6 wu thé Margalef va chi sé dong déu
Pielou dugc str dung dé so sanh hién trang chit lugng nude dya trén sy uu thé
va sy da dang cua quan thé. Hé thong diém BMWP dugc tinh toan dé xac dinh
su 6 nhidm hitu co trong hé sinh thai, két qua nghién ctru ¢ séng Linggi cho
thiy chi s6 da dang c6 méi twong quan cao hon chi s chit lvong nude (WQI)
khi so sanh v&i cac chi s sinh hoc. Cac thong sb chat lugng nude va sy uu thé
cua con trung thuy sinh da dugc nghién ciru ¢ song Telipok, Sabah, Malaysia
(Budin et al., 2007).

Ngoai ra, mot sb qudc gia khac ciing di va dang sir dung phuong phap
quan tric sinh hoc trong danh gia chat lugng nudc nhu: Han Qudc, Nhat,
Indonesia, Nepal,....

2.4 Cac phwong phap sir dung trong quan tric sinh hoc

2.4.1 Sw lwa chon cic nhém sinh vt sit dung trong quan tric sinh
hoc

Nhiéu loai sinh vat khac nhau tir vi khuan, virus dén thuc vat bac cao va
c4 dd dugc chimg minh 13 cic sinh vat phu hop trong quan tric sinh hoc
(Hellawell, 1986). O Chau A, khoang 80% cac chuong trinh quan tric st dung
dong vat khong xuong séng. Nhom phd bién thir hai 13 thyc vat ndi, dic biét 1a
tao khué (Gallacher, 2001). Cac nghién cru quan tric sinh hoc do chwong
trinh quan trac sitc khoe sinh thai (Ecological Heath Monitoring) ¢ cac dong
song ciia MRC st dung 3 nhom dong vat khong xuong song: (1) PVKXSCL
ven bo, (2) PVKXSCL sdng day ¢ cac ving nudc sau, (3) dong vat ndi trong
cOt nudce va (4) tao khué day cho vung ven bo (MRC, 2008). Mac du dong vat
ndi it duoc sir dung trong cic chuong trinh quan tric sinh hoc ving ven bo,
tuy nhién nhitng nghién ctru co ban di chimg minh rang day 1a nhom sinh vat
¢ gia tri trong viéc sir dung dé danh gia chat luong nuéc (Davison et al.,
2006).

Viéc sir dung tao khué va 3 nhom dong vat khong xuong sdng trong 3 hé
sinh thai khac nhau (ving ven bo, ving nudc sau va trong cdt nudc) co6 nhiing
thuan lo1 riéng biét (Resh, 2007). Bong vat khong xuong séng la sinh vat chi
thi tot cac diéu kién tai chd. Trudc tién, chung la nhiing sinh vat nhay cdm va
thé hién sy di cu trong mot gidi han nao d6 khi moi truong séng c6 hién tuong
bat thuong xdy ra, chiing thudng c6 phan tng dbi véi nhiing tac dong nhu khi
c6 thude trir sdu hodc gia ting ham lwong bun trong nuéc. Thir hai, boi vi
vong doi cua chung phirc tap va quan trong d6i véi cac bac dinh dudng cao
hon trong chudi thirc an, dong vat khong xuwong séng phan anh cac tac dong
tich lily ctia cac bién dong méi trudong trong thoi gian ngan. Cubi clng, cac ca
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thé dong vat khong xwong sdng nhay cam & cac mac do 6 nhidm khac nhau,
ching c6 gia tri lam sinh vat chi thi cho ca cac tic dong chung va cac loai tac
dong riéng biét.

DPong vat khong xuong séng ven bd phan tng lai v6i nhitng thay d6i
trong qua khtr khi c6 sy tac dong cua con ngudi nhu: chét thai sinh hoat, phan
boén hodc thude trir sdu hodc su gia tang ham lugng bun do sy x61 mon va qua
trinh léng tu cac tram tich. Thém vao d6, viéc thu mau can rat it trang thiét bi
va viéc danh gia ddi voi cac hé sinh thai ven bo dé dang. Su hién dién cua
dong vat day & cac dong song sau 1a sinh vat chi thi c6 gid tri dbi v6i cac thay
d6i gay sdc cua cac yéu to méi trudng nudc. Nhitng sinh vat ndy it da dang
hon so véi nhitng sinh vt duoc tim thady & cac ving ven bd. Khac véi cac
dong vat khong xuwong song ¢ giita dong hodc ving ven bd, dong vat noi quan
trong trong quan trac sinh hoc & cic dong song 16n boi vi chung phan anh
nhing thay d6i xdy ra trong cot nudc hon 1a trén nén ddy. Tao khué day la
sinh vat chi thi c6 gia tri d6i voi cac tac dong trong thoi gian ngin baoi vi
chung c6 tbc d6 ting trudng nhanh va vong doi ngan. Hon nira, bdi vi chiing
12 nang suat sinh hoc so cdp nén ching phan ung nhanh véi nhiing thay doi
ctia ca yéu t6 1y hoc va hoa hoc ctia méi truong (MRC, 2010).

2.4.2 Viéc Ira chon céc thong s6 héa ly trong quan tric sinh hoc

O Puc, phuong phap quan trac sinh hoc da dugc tmg dung dé danh gia
tinh trang cht luong nudc cho cac dong song cach day hon 100 nim nhung
nhiéu nuéc khac lai sir dung cac thong sd thiy 1y hoa dé danh gia. Ngay nay,
viéc danh gia chét lwong nudc str dung két hop ca phuong phap sinh hoc va ly
hoa hoc. Phuong phap 1y hoa hoc chi déanh gia chat luong nuéc tai thoi diém
thu miu, nguoc lai phuwong phép sinh hoc ¢ thé cung cip thong tin chit luong
nudc ca trong qua khir va hién tai boi cac sinh vat hién dién trong moi trudong
nuéc ¢ doi séng dui dai dé phan anh dac tinh moi trudng nudc noi ching phan
bd. Cac thong sb6 hoa 1y bao gém do trong, d¢ duc, nhi¢t 4o, DO, pH va EC.
Chu ¥ phai kiém soat dé hiéu chinh va tuan thi nghiém nhit cac qui dinh khi
sir dung cac thiét bi do bang dién cuc (MRC, 2010).

2.4.3 Cac phwong phap quan tric sinh hoc

Nhitng phuong phap sir dung trong quan trac sinh hoc ¢ thé chia thanh
hai loai: Phuong phép loai don 1¢ va phuong phap da loai. Phuong phap loai
don 1é 13 sir dung phan g cta céac loai don 1¢ bao gdm cac loai chi thi, cac
sinh vat nhay cdm va sinh vat tich tu. Phuong phép da loai st dung nhiing
phan tng da loai (quan xa) thong qua cac chi s6 sinh hoc va chi s6 da dang (Lé
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Vin Khoa va ctv., 2007). So sanh st dung cic nhom sinh vat trong quan tric
chat luong nudce da duoc tong két boi Hellawell (1986) (Bang 2.1).

Nhiéu phuwong phép di duoc s dung dé phan tich nhitng anh hudng ciia
cac hoat dong ctia con ngudi 1én méi trudng thity sinh. Ching gdm cd phuong
phap 1y hoa hoc va phuong phap sinh hoc, trong d6 phuong phap sinh hoc st
dung cac sinh vat bao gém: vi khuan, ca va céc sinh vat thuy sinh khac lam
sinh vat chi thi. Mac du theo Resh and Unzicker (1975), BVKXSCL it duogc
st dung trong cac chuong trinh quan tric, nhung chung da dugc chimg minh
1a cac sinh vat hitu ich trong quan tric chit lvong nudc & hai phuong phap
khac nhau, d6 14 cac nghién ctru vé da dang quan thé va sir dung ching 1am
sinh vat chi thi. Tuy nhién, theo théng ké cua Hellawell (1986), trong sb C4c
nhom sinh vat dugc sir dung trong quan trac chat lugng nude thi BPVKXSCL
12 nhom sinh vat st dung pho bién nhét véi 26% (Bang 2.1).

Bang 2.1: Céc nhom sinh vat duoc sir dung trong quan tric chat lugng nuéc

STT Taxon Mirc d§ thuong xuyén(%)
1 Virus 1,0
2 Vi khuan 15,0
3 Nam 3,5
4 NAm men 2,5
5 Vi tao 25,0
6 Thuc vat 16n thuy sinh 3,5
7 bong vat nguyén sinh 17,5
8 DVKXSCL 26,0
9 Ca 6,0

(Nguon: Hel,lawell, 1986)

2.4.3.1 Djng vit khong xwong song co lon (Macroinvertebrates)

Hau hét cac nha nghién ctru & Chau Au st dung nhém thuy sinh nhu ca,
thuc vat bac cao, thuc vat ndi va tao khué cho viéc quan sat va xac dinh hién
trang sinh thai ciia cac dong song (De Paw and Vanhooren, 1983). Nhiéu sinh
vat bao gom sinh vat ndi (plankton), cac sinh vat séng bam & nén day
(periphyton), vi tdo day (microphytobenthos), dong vat day kich thudc 16n
(macrozoobenthos), thuc vat bac cao (macrophytes) va ca dugc st dung trong
viéc danh gia chat lugng nudc cho cac dong séng va sudi (De Paw et al.,
1992).

Tuy nhién, nhitng kinh nghiém tir cic chwong trinh nghién ctru ¢ Bic
My, Chau Au va Chau Uc cling nhu cac nghién ctru trén pham vi 16n cta hé
thong song Cauvery & An Do da chirg minh rang phuong phép quan trac sinh
hoc hitu dung nhit dé danh gia chit luong nudc cho cac dong séng va sudi chit
yéu 13 dya vaio PVKXSCL. Chung 13 nhiing sinh vt c6 it nhat mot giai doan
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trong vong doi cua ching sdng trong hodc trén nén ddy & méi trudng nude
ngot, bao gom cac loai giun dep, giun it to, con trang thay sinh va dong vat
than mém, 14 cac nhém sinh vat c6 thanh phan loai phong phtl nhét trong sd
cac loai PVKXSCL sbng day.

C6 rét nhiéu nghién ctru sit dung DPVKXSCL séng day trong quan tric
sinh hoc, boi vi chiing ¢6 méi truong song gidi han va kha niang di chuyén it,
chung khong thé thay d6i méi truong sdng mot cac nhanh chong do vy ching
phan mg nhanh véi bit ctr ngudén 6 nhidm nao xdy ra trong méi trudng nén
cAu trac quan thé sé bi thay ddi. Bén canh d6, vong doi cta ching du dai dé c6
thé biét dugc cac dic diém méi truong sdng cua chung trude va sau khi 6
nhiém (Rosenberg and Resh, 1993).

O cac thuy vuc nudc chay DPVKXSCL dugc xem nhu cac sinh vat cé
kich thudc di 16n dé cé thé bat duoc bang ludi hodc giir lai trén sang voi kich
¢ mat ludi tir 250-1.000pum va c6 thé nhin thdy bang mat thudng véi kich
thuéc hau hét 16n hon 1 mm (De Pauw and Vanhooren, 1983; Sladecek,
1973). Voshell and Reese (2002) cho rang PVKXSCL giit vai tro quan trong
trong cac hé sinh thai boi vi chung 1a nguén thic an cho ca, ludng thé, chim
sdng nudc, ngoai ra chung con tham gia vao viéc phan hiy vét chat hitu co va
dinh dudng. Phin 16n DPVKXSCL c6 doi séng & ting day thay vuc va cu tri
trong nén ddy (moi truong cu tri thuong 1 nén day, mun ba hiru co, khiic gd,
thuc vat bac cao, tdo soi,...) vi Iy do nay nén ching thuong duoc xem la
DVKXSCL séng day. Ngoai ra, mot s6 it DVKXSCL song ¢ bé mat nude va
boi 16i ty do trong tdng nudc cling dugc xem 14 sinh vét chi thi (Rosenberg
and Resh, 1993). Tesfaye (1988) cho rang sy uu thé va thanh phan loai cua
DVKXSCL s& bién dong khi sy 6 nhiém nudc ting 1én va vi thé c6 thé sir
dung chiing nhu 13 sinh vt chi thi trong quan tric sinh hoc.

Viéc img dung quan xi DPVKXSCL trong quan tric sinh hoc, c6 mot sd ¥
kién cho rang cau triic quan xa PVKXSCL chua du nhay cam dé phan biét cac
didu kién moi trudng va phan loai cac muc do 6 nhiém. Tuy nhién, cac nghién
ctru cho thay nhiéu loi ich va tinh hiéu qua khi sir dung DPVKXSCL dé danh
gi4 cic phan ung ciia hé sinh thai, nhiing thay d6i chat lugng nudc du nhd
ciing dan dén su chon loc ciu trac quﬁn xa phu hgp véi hé sinh thai do6. Vi
vay, can két hop giita phuong phéap cdu tric quan xa va loai chi thi dé cho két
qua danh gia hiéu qua nhat (Rosenberg and Resh, 1993).

bong vat khong xuong song c¢d 16n nude ngot dugce st dung lam sinh vat
chi thi dé danh gia chat lugng nudc ctua cac song, sudi boi cac 1y do sau: (1)
Mot s6 lodi rat nhay cam v6i moi trudng nudce bi 6 nhiém, nhimng thay doi moi
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truong sdng va moi trudng khic nghiét, trong khi cac loai khac thi chiu dung
duoc sy 6 nhiém tdt hon, (2) Nhiéu loai séng trong moi truong nudc trén maot
nam, (3) Nhiéu loai sdng ¢ dinh, chung khong thé thoat ra khoi méi trudng
nuéc 6 nhidm gibng nhu ca va chim va (4) D& dang thu thip mau. C6 hai
phuong phéap thuong st dung két hop dé danh gia chat luong nude d6 1a sinh
vat chi thi va céc chi s6 da dang. Nhitng thuan lgi chu yéu trong viéc su dung
DVKXSCL trong quan tric sinh hoc di duoc tom tit bai Hellawell (1986),
Metcalfe (1989), De Pauw and Hawkes (1993) (trich bdi Rosenberg and Resh,
1993): quan thé DVKXSCL bao gdm nhiéu dai dién c6 sy bién dong 16n cua
cac bo thuoc hé dong vat trong vung va khoang dao dong cac loai nhu vay sé
cung cip du kha ning c6 thé xdy ra dé nhitng loai nhay cam xuat hién, sy thay
d6i cia DPVKXSCL theo khéng gian va thoi gian khé gii han. Chung c6 thé
dugc xem nhu nhimng cu dan sinh séng trong cac hé sinh thai ciia viing nghién
ctru va 1a nhitng sinh vét sdng hoa nhap véi nhitng diéu kién maéi trudng trong
thot gian dai. Tuy nhién, cé nhitng thuédn loi va khé khan trong viéc st dung
PVKXSCL dé danh gia chét luong nuédc (Bang 2.2).

Bang 2.2: Nhiing thuan loi va kho khin trong str dung PVKXSCL dé danh
gia chat lugng nudc

Thuan lo1

Kho khan

moi truong nude, ching dé bi anh
huong boi diéu kién sinh thai va
chat luong nudc véi cac muc do
dinh dudng khac nhau

. Nhiéu loai phan bd rong va nhay

cam voi nhitng bién dong cac yéu

. La céc sinh vat thuong gip trong 1. Thu mau dinh luong doi héi phai

thu mau vo1 s6 lugng 16n nén ton
nhi€u chi phi.

. Cac yéu to khac ngoai cac y€u to

moi truong nude co thé anh huong
dén sy phan b6 va sy uu thé cua
cac sinh vat

t6 moi trudng 3. Su bién dong theo mua co thé lam
3. Poi séng dinh cu trong ty nhién anh huong dén su giai thich cac két
cho phép phan tich dugc nhitng bién  qua nghién ctru trong qua trinh so
d6i ctia moi truong cua cic nhém  sénh
sinh vat phan bé & cac ving khac

4. BVKXSCL c6 khuynh hudéng trdi
nhau

dat nén khong thuén loi trong vi¢c thu

4. Vong doi dai cho thay duoc nhitng mAu so v6i nhdém séng dinh cu

thay doi thuong xuyén hodc gidn 5. C6 qua nhiéu phuwong phap sin c6

doan, hodc anh hudng cua mat do dé phan tich két qua

khac nhau,...dugc gidi thich theo
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thot gian
5. Thu mau dinh tinh va phuong
phap phan tich mau di duoc hoan

6. Su han ché kién thuc phan loai hoc

7. DPVKXSCL sbng day khong nhay
cam v6i nhirg x4o tron nhu 1 mam

thién, don gian, dung cu thu mau bénh va mot s6 loai 6 nhi€ém

khong dit tién

6. Su phan loai cia cac nhom sinh
vat pho bién va khéa phan loai sin
co

7. Nhiéu phuong phéap phan tich sb
liéu quan thé PVKXSCL di dugc
phat trién

8. Cac phan ung cua nhiing loai
thuong gip v6i cac loai & nhiém
nude khac nhau da duoc thiét 1ap.

9. DPVKXSCL phu hop ddi voi cac
nghién ctru thyc nghiém

10. Viéc do cac thong sd 1y, hoa,
sinh d6i voi stress ctia cac cd thé sinh
vat voi nhimg bién dong ciua moi
truong nude ciing da duoc phat trién

(Nguon: Rosenberg and Resh, 1993)

Khi thu thap mau DPVKXSCL, mét s6 quan sat thuc dia nén ghi chu dén
su bién dong theo mua cé lién quan véi sy hién dién ti 1€ 16n cta cac loai
DVKXSCL, chi yéu 1a con tring giai doan 4u tring trong vong doi cia
chung. Ngoai ra, PVKXSCL thé hién su bién dong 16n theo khong gian ¢
nhirng vi tri dic biét. Mau dinh lugng BVKXSCL khong thé thu thap thuong
xuyén nén viéc str dung loai vu thé thuong dugc Gng dung dé giai thich cho
van dé nay. Hon nita, DVKXSCL c6 thé bi cudn troi trong truong hop bi 1i lut
hoac dong chay qua nhanh, su di cu hodc sy xam nhap cua cac loai ngoai lai
(Van den Brink et al., 1991).

C6 khoang hon 100 phwong phap quan tric sinh hoc khac nhau, trong dé
khoang 2/3 danh gia stt dung DPVKXSCL. Cac nha khoa hoc & chau Au da
ching minh phuong phap quan trac thanh cong nhét 13 cac phuong phap sir
dung quan thé DPVKXSCL séng day (De Pauw and Hawkes, 1993).
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2.4.3.2 Vai tro ciia PVKXSCL trong quan tric chit lwong nwéc

DPong vat khong xuong sdng c& 16n khéng nhitng cé vai trd quan trong
trong chudi thirc an cuia thuy vuc ma con giup tiéu thu cac manh vun hitu co
va cac chat dinh dudng khac nhim 1am giam muc do 6 nhiém cia thuy vuc
(Voshell and Reese, 2002). Khi méi trudng séng thay doi hodc bi 6 nhiém s&
1am thay ddi cdu trac thanh phan loai cua chung, diéu nay cho thiy chung rat
nhay cam véi nhitng bién dong cac yéu t& méi truong, vi thé DPVKXSCL
thuong duoc xem 13 sinh vat chi thi dé danh gia chat lwong nudc ma cha yéu
trong moi trudng nudc ngot boi cac wu diém cia ching nhu: (1) rat da dang,
(2) kha ning chiu dung duoc muc do 6 nhidm moi trudng nudc dao dong rat
161, (3) c6 thé thu thap miu mot cach d& dang bang cac dung cu don gian, (4)
vong doi ctia chung dai, dao dong tir vai tuan dén vai ndm, va (5) dé dang tim
thdy trong mdi truong nudc.

O cac thay vuc nudc ngot, cac nhom DVKXSCL thudng gip bao gdm
Oligochaeta (giun it to), Polychaeta (giun nhiéu to), Gastropoda (chan bung),
Bivalvia (hai manh vo), Crustacea (giap xac) va Insecta (con tring) chi yéu
giai doan Au trung va day la cac sinh vat hiru ich c6 vai tro lam sinh vat chi thi
trong viéc danh gia chat luong nudc. Tuy nhién, mdi nhéom DVKXSCL déu c6
dac tinh sinh thai khac nhau, vi du nhu cac loai Tubifex tubifex va Limnodrilus
hoffmeisteri thugc ho Tubificidae (16p Oligocaeta) chi thi cho moi truong
nude bi 6 nhiém hitu co va c¢6 kha ning ton tai trong diéu kién thiéu oxy
(Mason, 2002). Trong khi d6, giun nhiéu to Namalycastis longicirris phat trién
manh va chiém vu thé ¢ khu vuc ¢6 nén day bun nhuyén mau den, mui héi véi
nhiéu xac ba hitu co (Lé Vin Tho va B3 Thi Bich Loc, 2012). Ngoai ra,
Utzinger et al. (1997) két luan rang su phan b cua cac loai 6¢ nude ngot 1a
két qua cua sy twong tac cac yéu td sinh thai khac nhau, ching thé hién kha
nang chiu dyng mic 6 nhiém cao va thich nghi v4i su bién dong theo mua cia
cac yéu tb 1y hoa hoc. Bén canh dé, au tring cta con trang thuy sinh thudc cac
bd Ephemeroptera (phu du), Plecoptera (canh Up) va Trichoptera (canh 16ng)
13 cac sinh vat rat nhay cam va thich nghi v6i méi truong nude sach, nguoc lai
bd Diptera (hai canh) c6 kha chiu dung dugc muic d6 6 nhiém cao (Rossaro et
al., 2007), do d6 chang duoc str dung lam sinh vét chi thi trong quan tric sinh
hoc dé danh gia muc d6 6 nhiém cua thuy vuc. Viée danh gia chit lugng nude
bang phuong phap sinh hoc 13 dua vao s lugng cia cac sinh vat chiu dung
duoc su 6 nhiém dé so sanh véi céc sinh vat nhay cam, néu mot thuy vuc co )
lugng DPVKXSCL chiu dung dugc 6 nhiém chiém ti 1& cao va khong co6 su
hién dién cua sinh vat nhay cam thi thé hién chat lugng nudc kém (Voshell
and Reese, 2002).
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2.5 Pic diém phan bd va mdi truwong song ciia dong vat khong xwong
song c& 16n

2.5.1 Su phén bd ciia dong vat khong xwong séng ¢ 16n

Cac nhom PVKXCL bao gébm: Polychaeta, Oligochaeta, Gastropoda,
Bivalvia, Crustacea, Insecta,... Chiing c6 16i song rat khac nhau va phuy thudc
vao tinh cht nén day cua thuy vuc (nén day bun, cat, cat-bun, bun-cat, bun da
va dang phan huy, dat phén, dat man, dit phén min,...). Cac nhom loai sdng
trong moi trudong bun, bun-cat hodc mun ba thyc thuc vat dugce chia thanh hai
nhom, gém: (1) Nhom loai sdng trén mit bun (epifauna) gdm céc loai giun
nhiéu to sdng tu do Errantia-Polychaeta; cac loai 6c, hai manh vé nhu
Corbiculidae, Amblemidae, Aloididae, Viviparidae, Thiaridae,...; giap xac
Amphipoda, Isopoda, Tanaidacea; mot s6 loai 4u trung chudn chudn
Odonnata, au trung Trichoptera; du trung hai canh ho Chironomidae; (2)
Nhom loai song trong bun hodc cim co thé sau vao 16p bun (infauna) gom
giun nhiéu to séng dinh cu Sedentaria (Polychaeta), giun it to thudc ho
Tubificidae. Nhom loai sng cam trong bun c¢6 nhu cau oxy thap hon nhom
loai sdng trén mat bun. Chung thuong chi thi cho chat lugng nude bi nhiém
ban ¢ mirc ban vira dén ban ning (Pham Vin Mién va Lé Trinh, 2004). Su wu
thé cta Oligochaeta va Chironomidae ciing nhu mot sb loai cua 16p dia thudc
ho Erpobdellidae va Glossiphonidae thé hién dic tinh phan bd & cac dong song
bi 6 nhiém ning. Cic nhém thich nghi v6i mdi trudng nudc sach nhu:
Ephemeroptera, Trichoptera, Bivalvia xuat hién ¢ cac dong song (Koprowska
and Jabtonska—Barna, 2007). Nhém hén nudc ngot, trai bam, au tring con
trung c6 do da dang cao tai cac khu vuc phia thuong ngu@m. Tai cac khu vuc
phia ha ngudn bao gdbm nhém cac loai trin chi, 4u tring mudi séng trong moi
truong 6 nhiém hitu co c6 d6 da dang cao.

Thanh phan loai PVKXSCL séng day dic trung boi cac loai nude ngot
nhu cac loai hén song, trai bam, du trung con tring, giun nhiéu to va trun chi.
Trong d6, tai cic diém vé phia thuong ngudn va & khu vuc giira séng noi c6
nén day la cat s6i, nudc chay manh nhom céc loai trai bam, giun nhiéu to, 4u
tring con tring bd Chudn chudn (Odonata), 4u trung bd Céanh long
(Trichoptera) phan bd va phat trién manh. Tai cac diém vé phia ha Iuu va khu
vuc gan hai bén bo song noi ¢6 nén day 1a bun nhuyén, nhidu xac ba hitu co,
nhom cac loai trin chi, 4u tring mudi o phan b va phat trién manh (Lé Vin
Tho va Pd Thi Bich Loc, 2012).

S6 luong ho DPVDKXSCL ¢ mét s6 hé thong kénh chinh ¢ TPHCM
khong c6 su khac biét dang ké theo mua. Tuy nhién c6 su khic nhau 16n vé
thanh phan loai trong ho. Su khac biét d6 dién ra chu yéu & cac ho thude 16p
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Con trung (Insecta) va 16p Giap xac (Crustacea). Ngoai ra, cac ho thudc 16p
Dia (Hirudinea) chi thdy xuat hién vao mua mua, trai lai cac ho thudc 16p giun
dep (Turbellaria) chi xuat hién vao mua kho. S6 luong ca thé DPVDKXSCL ¢
su khac biét 1o nét theo mua. Trong mua kho $6 luong cé thé cao hon so véi
mua mua. SO luong ca thé bién dong 16n & cac ho thudc 16p Chan bung
(Gastropoda), ké dén 1a cac ho thudc 16p Con trung (Insecta), 16p Giun it to
(Oligocheata) va Giun nhiéu to (Polycheata) (Truong Thanh Canh va Ngo Thi
Tram Anh, 2007).

Da dang sinh hoc PVKXSCL sdng day va chit lugng nudce sinh hoc nén
day tai song Vam C6 Pong tinh Long An da dugc Lé Van Tho va Phan Doan
Ping (2012) thuc hién, két qua cho thay 16p Oligochaeta c6 sb loai thap va it
thay doi qua cac dot khao sat. Ngoai ra, Lé Vin Tho va Pd Thi Bich Loc
(2012) khi nghién ctru da dang sinh hoc dong vat day c& 16n va chat luong
nude sinh hoc nén day song Sai Gon (doan chiy qua tinh Binh Duong) ciing
cho thiy 16p Bivalvia va Oligochaeta c6 thanh phan loai va s luong loai
khong thay d6i giita mua mua va mua kho. Pham Anh Pic va Piang Qudc
Diing (2016) da khao sat duoc téng cong 42 loai dong vat day.trén song Sai
Gon va céac song nhanh, Viét Nam, nghién ctru cho théiy cac hoat dong cua con
ngudi anh huéng manh mé dén su vu thé va phong phu cta dong vat day.

Nghién cru vé quan tric chat luong nudc sit dung PVKXSCL va cac
thong s6 1y hoa hoc & song Behzat ciia Tho Nhi Ky da tim thdy 67 taxa gdom
Platyhelminthes (5 taxa), Annelida (10 taxa), Mollusca (11 taxa), Crustacea (2
taxa) and Insecta (39 taxa) (Duran, 2006). Cau tric quan thé DPVKXSCL sbng
day ¢ dong song thudc vung Parana, Brazil dd tim thdy 103 taxa thudc 5
nhom, trong d6 chan khép co thanh phan loai phong phu nhat, dic biét 1a con
truing thuy sinh. Cac nhom Chironomidae, Ephemeroptera, Coleoptera va
Trichoptera ¢ mat do cao hon cac nhom khac. Vung giira ngudn c6 mat do,
tinh da dang va su uu thé cua dong vat day cao hon cac nhom khac, su phan
bd cua dong vat day bi a&nh hudng boi dac diém cua vi tri thu mau thudc nude
tinh hay nudc chay (Bagatini et al., 2012). Tong cong c6 340 taxa thudc 113
ho, 23 by, 5 nganh dugc xac dinh ¢ 5 dong séng chinh ctia Han Qubc nhu
song Han (HRW), sdong Nakdong (NRW), song Geum (GRW), sbng
Youngsan (YRW) va song Seomjin (SRW). Trong do, con trung thiy sinh c6
thanh phan loai phong phu nhat véi 272 loai gdm 144 taxa thudc
Ephemeroptera, Plecoptera va Trichoptera (EPT; 62 phu du, 24 canh Gp va
58 budm da) va 35 loai Diptera (Jun et al., 2016). Nghién ctu vé tinh da
dang va su phan bd cua dong vat day tai 3 vi tri thu mau trén séng Ayiroor,
Kerala, mién Nam cta An do da khao sat duoc 312 c4 thé dong vat day thudc
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4 taxa (Insecta, Oligocheata, Bivalvia and Gastropoda) va 3 nganh
(Arthropoda, Mollusca va Annelida), trong d6 Arthropoda 1a nhém chiém uu
thé voi 70% tong s6 luong dong vat day, ké dén 1a Mollusca (22%) va
Annelida (8%) (Ambili and Reenamole, 2013).

. 2.5.2 Pic diém méi trudng sdng ciia Pong vat khong xwong séng c&
16m

Su da dang thanh phan loai DPVKXSCL cé twong quan thuan véi chét
lwong nudce, do d6 cac hoat dong cua con ngudi co thé 1am suy giam hé sinh
vat trong nudc, bat cr cic hoat dong nao cia con ngudi trong ving co6 hé
thng cap thoat nudc déu co thé gay ra su thay doi cac yéu td 1y hoa hoc, didu
nay lam tac dong xau dén quan thé¢ PVKXSCL séng ddy (Haileselasie and
Teferi, 2012). Cac yéu to 1y hoa hoc ciia cac dong song va sudi & cac nudc
nhiét do1 bi anh huong rat 16n do cac hoat dong cua con nguoi, do su thay doi
viéc sir dung tai nguyén dat, hoat dong san xuat nong nghiép va cong nghiép
hoa gia ting, tat ca cac hoat dong nay lam anh hudng tryc tiép hodc gian tiép
dén téc d6 dong chay va diéu d6 gy anh hudong dén quan thé DPVKXS sbng
day (Pringle et al., 2000; Wishart et al., 2000). Ngoai ra, sy phan bd va sy uu
thé ctia cac sinh vét thay sinh trong quan thé dong vét ddy phu thudc vao nhiéu
yéu tb, Bazzanti and Seminara (2004) ciing cho rang nhimg khac biét vé do
phong phii va thanh phan loai ctia sinh vat day 1a do su khac nhau vé dic tinh
Iy hoa hoc cua cac hé sinh thai thuy sinh. Hai yéu t& quan trong nhat anh
hudng dén su phan bd ciia PVKXSCL 14 tinh chat nén day va vat chét lo ling
trong tang day cua thity viuc. Hon nita, mot s6 yéu t6 1y hoa hoc ciing anh
huong c6 ¥ nghia dén sinh khdi va tinh da dang cia PVKXSCL bao gom: do
dbc cua thuy vuc, nhi¢t do nudc va chiéu rong cua thuy vuc (Newlon and
Rabe, 1977). Theo Voshell and Reese (2002) cac yéu td thuy 1y quan trong
anh huong dén su phan bd cia dong vat day bao gom nhiét do nude, thé tich
nuée, luu toc dong chay, tinh chat nén day va mdi quan hé ning luong. Mat
khac, két qua ctia nhiéu nghién ctru ciing cho thay cac yéu t6 méi trudng nude
cling anh hudéng nhiéu dén bién dong quan thé DPVKXSCL (Subramanian and
Sivaramakrishnan, 2007). Tuong ty, Sittilert (1985) cho rang c6 mdi quan hé
c6 ¥ nghia gitra tinh da dang thanh phan loai PVKXSCL véi cac yéu to6 moi
truong nudc bao gdm DO, pH va d6 mian khi nghién ctiru & song Thachin, Thai
Lan. Do viy, cac yéu té moi trudong nudc cling duoc sit dung nhiéu trong quan
trac sinh hoc nhu 1a: d6 man, nhiét d6 nuéc, pH, DO, BOD, TSS, TDS...

Quﬁn thé Gastropoda thé hién su teong quan thuan voi nhiét do, TDS,
EC, d6 climg va d6 man. Tuy nhién, mat d6 ctiia Gastropoda c6 mbi twong quan
nghich véi gia tri pH, d6 trong va ham lugng DO (Saddozai et al., 2013). Mot
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s6 yéu t6 sinh thai anh huong dén su phat trién cta chung 1a nhiét do, pH, DO,
do dan dién, téng ham luong cac mudi hoa tan, do su va phén tram cua thuc
vat bac cao (Hussein et al., 2011). Bénh canh do, vat chit hitu co trén nén day
(BOM, Benthic Organic Matter) thily vuc 1a ngudn thirc dn chu yéu cho
DVKXS va mot sb loai ¢4 & cac dong song. Thanh phan ciia quan thé DVKXS
phu thudc nhiéu vao nhiing bién dong sinh thai nhu ngudn thirc an, tinh chat
nén day, pH, nhiét d0, ham luong oxy hoa tan, luu tbe dong chay va su tac
dong 1an nhau gitta cac sinh vt trong méi trudng nudc (Yamamuro, 2004).

2.5.2.1 Lwu téc dong chdy

Theo Allan (1995), luu tdc nudc ciing 1a mot trong nhitng yéu td quan
trong nhat anh hudng dén sy phin bd cia DPVKXSCL trén cac song, rach.
Dong chay s€ hinh thanh nén hinh dang ctia cac con song, dong vat khong
xuong song thity sinh nhd vao dong chay dé mang cac ngudn dinh dudng va
cac chét thai tir thuong ngudn dén ha ngudn. Dong chay, chdy nhanh nhat ¢
tang miat va thap nhat o tang ddy. Thuy vuc c6 hinh dang dep s& gitp cho con
tring soéng trong khu vuc ndy va khong bi mang di khoi bai dong chay
(Voshell and Reese, 2002). Ving thugng ngudn cua séng rat quan trong ddi
v6i strc khoe ciia ca dong song bai vi day 1a noi xuat phat cac ngudn thic an
va dinh dudng theo dong chay mang xudng ving ha ngudn.

2.5.2.2 Ham lwong oxy hoa tan (DO)

Ham luong DO 1a yéu t6 chinh ¢6 anh hudng nhiéu dén bién dong quan
thé sinh vt trong cac thuy vuc bi 6 nhiém. Gia tri DO va pH ¢6 lién quan dén
su bién dong va sy suy giam cta quan thé DPVKXSCL. Qi (1991) sir dung
DVKXSCL lam sinh vat chi thi dé ddnh gia chat luong nudc & song Zhjiang,
két qua cho thay Polychaeta, Oligochaeta va loai Corbicula fluminea chiém wu
thé va tac gia da s dung chi s 6 nhiém sinh hoc BPI (Biological Polution
Index) dé phan tich quan thé dong vat ddy trén song, két qua cho thay chi sb
nay co6 tuong quan chat ché véi ham luong DO va BOD. Theo ghi nhan cua
Krélak and Korycinska (2008) c6 mdi twong quan nghich c6 ¥ nghia thong ké
giita ham luong oxy va s ca thé ciia Hirudinea va Megaloptera & song Liwiec,
Poland.

Cac gidng loai thudc Oligochaeta vé nguyén 1y ching khong chiu dung
dugc ham lwong DO thip hon 4mg/L, tuy nhién mot so loai nhu Tubifex
tubifex c6 thé chiu dung duwoc ham luong DO rit thip va c6 thé ton tai va sinh
san trong diéu kién ky khi. Pay ciing 1a loai ¢ thé chiu dung dugc didu kién
thiéu oxy, tang ham lugng H>S va methane (Cvetkova, 1972; Palmer, 1968,
trich boi Sundic and Radujkovic, 2012).
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2.5.2.3 Tiéu hao oxy hoa hoc (COD)

Vao mua kho ham lugng COD, tong dam, tong 1an va oxy hoa tan trong
nuéce thay doi rat 1on, ham luong chit 6 nhidém ting rit cao lam cho mét sd
loai nhuyén thé nhu Sinotaia sp., Assiminea brevicula, Corbicula castanae,
Mycetopoda siliquota bién méat (Duong Tri Diing va ctv., 2011). Ham luong
COD bién dong tir 18,3 dén 31,3 ppm, COD dat gia tri thap vao mua mua va
thip nhat vao mua hé va didu nay trung hop véi giai doan mat 36 DPVKXSCL
dat thap nhat.

2.5.2.4 Ham lirong nitrat (N-NO3’) va ham lwong phosphat (P-PO4%)

Nghién ctru cua Krolak and Korycinska (2008) cho thdy mbi tuong quan
nghich gitra ham lugng cac ion nitrat va phosphat voi sb ca thé cua au tring
con trung. Ham luong nitrate duoc ghi nhan kha thap trong sudt giai doan
nghién ctru (<1ppm) véi gia tri dat cao nhat vao mua hé (0,91ppm) va thap
nhat vao mua mua (0,51 ppm). Tuong tu, ham luong P-PO4* dat cao nhat vao
mua hé (1,22 ppm), thap nhat trong sudt mua mua (0,58 ppm) va dua vao ham
lugng P-PO4* ¢ thé phan loai day 1a thuy vuc giau dinh dudng ¢ mirc trung
binh (mesoeutrophic) (Monbet and McKelvie, 2007).

Trong nhiéu truong hop, su wu thé va da dang cia DPVKXSCL thi twong
quan nghich v&1 d§ duc cao va ham luong dinh dudng (nhu nitrogen va
phosphorus) trong cot nuée, pH thap (<6) va twong quan thuan véi ham luong
oxy hoa tan (Stewart and Downing, 2008).

2.5.2.5 D) man

D6 min 1a mot trong nhitng yéu t6 quan trong anh huong dén su phan bd
ctia PVKXSCL. Phéan 16n bd Odonata va Trichoptera chi xuét hién & do man
thip hon 10-15%o Oligochaeta chi xuat hién do min dudi 5 %o. Cac bd
Plecoptera, Ephemeroptera, Hemiptera va Isopoda chiu dung dugc do man
thap (2-10 ppm). riéng Diptera c6 kha niang chiu dung dugc khoang dao dong
16n ctia ¢6 man (5 d&én trén 50 ppm) (Rutherford and Kefford, 2005). Ngoai ra
Krolak and Korycinska (2008), d6 min cta nudc anh hudng co ¥ nghia thong
ké dén su da dang cua cac ho con trung va 4u trung cua DPVKXSCL nhu
Ephemeroptera.

2.5.2.6 Tinh chit nén ddy

Tinh chat nén day cua thiy vuc 1a yéu t6 vat 1y co ban anh huong dén
loai wu thé va mat d6 cia DPVKXSCL. Khi tién hanh thi nghiém trén song
Junna, Trung Qudc, két qua cho thiy thanh phan DPVKXSCL khéc biét cd y
nghia khi nén ddy cé kich thudc hat nho va x6p, trong khi d6 thanh phan
DVKXSCL it bi anh huéng béi hinh dang va bé mit nén day go ghé. Thanh
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phan DVKXSCL phan bd & nén day c6 nhiéu d4 cudi 6n dinh va it bién dong
theo thoi gian. Loai wu thé va mat do ctia DVKXSCL & céc nén déy c6 da cudi
va soi cao hon so voi nén dy c6 nhiéu cét to va cat min (Duan et al., 2008).

Nén day s& cung cip ngudn thirc dn va 14 noi n nau cho PVKXSCL. Su
suy giam tinh chit nén day c6 thé pha hily quan thé DPVKXSCL ngay ca khi
chat luong nuéce tét. Cac vién da, soi va cat & nén day s& giup hinh thanh
nhimg cac hoc khac nhau cho con trung thuy sinh tra an & cac dong song cd
nudc chay manh. La cay roi rung, tdo va thuc vat thuy sinh sé tao moi truong
séng thich hop cho DPVKXSCL & cic dong séng c6 nudc chdy chim.
DVKXSCL phat trién thich nghi tot voi doi sdng trong méi trudng ndy, vi du
nhu mot sd au tring caddishfly s& sir dung cdc manh vun trén nén day thiy
vuc nam gilta cac vién dé, 14 cay hodc nhanh cdy. Au tring stonefly c6 cic
vudt nhon gitip cho chung gitr chit va bo, trudn trén nén ddy o cac thuy vuc cd
dong chay manh. Ving ha ngudn va cac hd 16n khi dong chay giam thi nén
day trd nén min hon, it pha tron va nhiéu ngudn dinh dudng hitu co hon nhung
ham lugng DO giam. Céc sinh vat séng trong moi truong nay thuong tao ra
nhiig cai hang nhoé dé giit thirc an, tim kiém con mdi hodc lam noi cu tru.
Phén 16n cac PVKXSCL séng trong méi truong ndy dugce xem 1a cac sinh vat
chiu dung dugc su 6 nhiém (giun, dc sén va au trung mudi,..), ngoai trir maot $6
truong hop khong theo qui ludt nay. Mot sé mayfly khong chiu dung dugc
ham lugng DO thap va c6 thé ton tai & nhitng cai hang nhé trong khu vuc nay
(Voshell and Reese, 2002).

Dua trén nhimg phan tng ctia chung voi cac tinh chat nén day khac nhau,
két qua cho thidy ham luong vat chat hitu co trén nén day thuy vuc 12 nguén
thirc an quan trong nhat, vi du nhu sy phong pht cia PVKXSCL sé& giam va
chudi thirc 4n bi thay d6i khi cac dong séng c6 nén day hiru co véi kich ¢& hat
to (>1mm) chiém ti 1 thap (Hall et al., 2000). O nén day co6 vat chét hiru co,
su gia ting s6 luong ham luong vat chat hitu co c6 mdi twong quan thuan voi
thanh phan DPVKXS & thuy vuc nude chay (Culp et al., 1983). Khi nén day co
ham luong mun ba hitu co bi gidi han thi DPVKXS s€ st dung cac manh vun
hitu co 1am thtrc dn (Rowe and Richardson, 2001). BPVKXS ¢6 lién quan dén
nhimg manh vun hitu co trén nén day cat boi vi day 1a ngudn thirc dn quan
trong cho quan thé c4 ¢ nhirng dong séng c6 nén day cat (Benke et al., 1979).
Ham luong BOM 1a ngudn ning luong quan trong trong chudi thirc dn va anh
hudéng dén toan by ning suit & cac dong song co nén ddy cat (Hall et al.,
2000). Tuy nhién, hau hét cic nghién ctru thyc nghiém va quan sat vé mdi
quan hé gitta BOM va DVKXS déu tap trung & céc sinh thai c6 nén ddy véi
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kich c& hat to hon nhiing thuy vuc ¢6 kich thudc hat nhé hon nhu cat (kich c&
hat tir 63 pm dén 2 mm) (Culp et al., 1983).

Thanh phén loai BPVKXS ven bo da dang nhit & cac vi tri ¢6 tinh chét
nén day voi ham luong vat chat hitu co cao, trong khi d6 thanh phan loai dat
thip nhat duoc tim thiy & cac vi tri voi nén day cd dat phu sa va nén day co
phan hitu co (Ngbé Xuan Quang va ctv., 2013).

2.5.2.7 Khd néng chiu dung dwoc sw 6 nhiém déi véi cdc lodi dong vit
khéong xwong séng cé lon khdc nhau

DPong vat khong xuong sdng c& 16n 14 sinh vét chi thi tét dé danh gia chat
lugng nudce boi vi chung khac nhau vé tinh nhay cam ddi voi sy 6 nhiém nudc,
chung 1a cdc nhom song & nén day hoic it nhat co6 mot giai doan trong chu ky
phat trién sdng & nén day. Mot so dong vat day rat nhay cam va khong thé ton
tai trong moi trudng nudc bi & nhiém. Mot s6 loai khac it nhay cam hon va co
thé duoc tim thiy ¢ ca cac dong song bi 6 nhiém ning. Pong vat ddy thuong
song & diéu kién sinh thai gibng nhau trong sudt vong doi cua chung. Viéc thu
mau dong vat day trong hién tai co thé cho thiy ci nhin tong thé vé dién bién
chat luong nudc & thoi diém mot vai thang trong qua kht. Néu chat luong
nuéc kém, sy 6 nhidm co thé xdy ra & mot vai thang trude d6 va didu do sé
dugc phan anh thong qua su bién dong cua quan thé dong vat day. St dung
dong vat ddy dé danh gia chat lugng nudc boi nhidu 1y do: (1) ching 1a cac
sinh vat c6 mit & khip noi, (2) séng c6 dinh va vong doi dai, (3) mot s6 loai
nhay cdm voi1 sy 0 nhiém va mot s6 loai khac chiu dung duoc su 6 nhiém va
(4) dé dang thu mau va x4c dinh.

Theo Sallenave (2015), PVKXSCL dugc chia ra 1am 4 nhém dua trén
tinh nhay cam cta chiing d6i voi sy 6 nhiém dé phén loai chat luong nudc.

Nhom 1: Cac sinh vat nhay cam véi sy 6 nhiém hiru co va doi hoi ham
luong oxy hoa tan trong nudc cao. Cac sinh vat nay gdm: 4u tring ctia canh Gp
(stonefly), Dobsonfly, Alderfly, Watersnipefly.

Nhom 2: Cac sinh vat it nhay cam vé&i 6 nhiém hitu co va yéu cau ham
luong oxy hoa tan tir mirc trung binh dén cao, gdbm cic nhom: 4u tring cua
Mayfly (phu du), Caddisfly (buém d4), 4u trung va con truong thanh cia
Beetle (canh Gp), 4u trung cua chudn chudn ngd (Dragonfly), chudn chudn
kim (Damselfly), Cranefly, Crayfish.

Nhom 3: Céc sinh vat c6 kha niang chiu dung dugc 6 nhiém va co thé ton
tai trong moi truong c6 ham lugng oxy hoa tan & mirc trung binh, gdm cac
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nhém 4u trung hai canh (Blackfly), du trung mudi khéng c¢6 mau dé (ho
Chironimidae, by Diptera) va Scuds (BO Amphipoda).

Nhom 4: Céc sinh vat chiu dung dugc 6 nhiém va c6 thé tdn tai & cac
dong song v6i ham lugng oxy hoa tan thip, gdm cac nhém: giun it to
(Tubificidae, Oligochaeta), 4u trung mudi d6 (ho Chironomidae, bo Diptera),
Dia (Leeches, bd Hirudinea), cac loai 6c dang tii nho (Pouch or bladder
snails), giap x4c chan déu (bo Isopoda, 16p Crustacea).

Ngoai ra, Sangprapdub et al. (1998) da dwa vao tinh nay cam cua
DVKXSCL séng day duoc thuc hién tir cac di liéu thu thap & song Pong, Thai
Lan dé chia DPVKXSCL séng day thanh 5 nhom twong ung voi 5 mirc chat
lwong nudc khac nhau (Q1 dén Q5). Nhém 1 1a nhom nhay cam nhat va nhom
5 chiu dung 6 nhiém cao nhét. Ti 1& cia mdi nhom duoc xem 1a sinh vat chi thi
dé danh gia chat luong nudc, nhém 1 chiém ti 1& cao nhit thé hién chat luong
nudée tot (Q1), chat luong nudc kém thi nhom 4 va nhém 5 chiém ti 16 cao nhat
(Q4 va Q5). Phuong phap nay con goi 13 phuong phéap chi sé Q. Phan mirc
chét luong nude dua vao chi s6 Q thé hién & Bang 2.3

Bang 2.3: Chi s6 Q va phan muc chat lugng nuéc

Chi s6 Q Chat luong nude
Q1 Rat tot
Q2 Tét
Q3 Trung binh
Q4 Kém
Q5 Rit kém

2.5.3 Cac nhém ddng vt khong xwong song c& 16m thuwong gip

2.5.3.1 Nganh giun dét (Annelida)

(1) Lop giun it to (Oligochaeta)

Oligochaeta co tip tinh dn khong chon lgc (an thu dong), chiing ti¢u thu
nhirng manh vun hiru co, thuc vat day ¢d nho va cac vi khuan cé trén nén day
(Giere and Pfannkuche, 1982). Oligochaeta la nguon thirc dn giau nang lugng

cho nhiéu loai dong vat an thit trong ting ddy (Cummins and Wuycheck
1971).

Giun it to c6 thanh phan loai kha da dang va phan b rong trén toan cau,
riéng & khu vuc Bong Nam A, ho Tubificidae nghéo vé thanh phﬁn loai, cac
loai thudc ho Tubificidae nhu Tubifex tubifex va Limnodrilus hoffmeisteri chi
thi cho méi truong nude bi nhiém ban nang. Ho Tubificidae chiu dung dugc
moi trudng 6 nhiém hitu co rat ning, ching c6 kha ning ton tai trong diéu kién
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thiéu oxy (Mason, 2002). Vao mua khd, s6 lugng sinh vat day thudng cao hon
mua mua, bdi vi vao mua kho ham luong chit hitu co trong nuéc cao (COD
cao) 1a diéu kién dé cac loai sinh vat day thudc ho Tubificidae phat trién. Cac
loai thudc ho Tubificidae chi thi cho méi trudng nudc bi 6 nhiém hiru co ning
(Duong Tri Diing va ctv., 2011). Két qua cta nhiéu nghién ciru trong va ngoai
nuéc déu cho thay dic diém chi thi nay. O hd Uluabat cia Thd Nhi Ky mat do
dong vat day vao mua hé dat gia tri cao hon cac mua khac ¢ hau hét cac diém
thu mau. Su bién dong theo mua dugc phat hién co thé 1a do su khac biét vé
cac ho chi xuit hién mot mua trong nim (Sharma and Rawat, 2009). Loai uu
thé nhat 13 Pristina aequiseta (Naididae) thudc 16p Oligochaeta c6 mat do kha
cao va xuét hién ¢ giai doan tir thang 6 dén thang 9 & tit ca cac vi tri thu mau
(Celik et al., 2010). Trong sb 11 loai thudc 16p Oligochaeta dugc tim thay, khi
phan tich CCA (Canonical Correspondence Analysis) két qua cho thay loai
Tubifex tubifex (Tubificidae) c6 méi lién hé véi N-NOs, P-PO va
chlorophyll-a, trong khi d6 Nais communis (Naididae) va Potamothrix
hammoniensis (Tubificidae) c6 mbi lién hé v6i ham luong DO va nhiét do
nudc. Loai Tubifex tubifex thuong dugc ghi nhén trong moi truong nudc giau
dinh dudng (Milbrink et al., 2002). Ngoai ra, Nais communis (Naididae) va
Potamothrix hammoniensis (Tubificidae) phan bd rong ¢ cac dong song cua
Tho Nhi Ky va Chau Au trong diéu kién moi trudng gidu dinh dudng voi bién
dong ham lugng dinh dudng 16n (Celik et al., 2010). Limnodrouis hoffmeisteri
(Tubificidae), Limnodrolus profundicola (Tubificidae), Nais barbata
(Naididae) va Nais variabilis (Naididae) thuong xuat hién & cac diém thu c6
d6 trong cao. Wolfram et al. (2002) cho rang day la cac loai thich nghi voi
moi truong nudce giau dinh dudng véi ham luong DO cao.

C6 mbi twong quan thuan gilta cic loai Limnodrilus udekemianus,
llyorilus templetoni, Psammoryctides albicola, Psammoryctides deserticola,
Tubifex ignotus va ham lugng COD, d6 duc va su gia ting ham luong vat chit
lo ling trong nudc. Nhitng loai nay tuong quan nghich véi ham lugng DO
trong nude. Cac loai Enchytraeus buchholzi va Nais pseudobtusa thi tuong
quan nghich v6i nhiét do nudc. Sy wu thé cua cac loai thude 16p Oligochaeta
cling bién dong va phu thudc vao vi tri va giai doan thu mau, vao thang 6 giun
Limnodrilus hoffmeisteri chiém wu thé & tit ca cac diém thu mau, mat do dat
cao nhit c6 thé 1én dén 12.918 c4 thé/m?, Limnodrilus hoffmeisteri c6 méi
tuong quan thuan vdi ham lugng nitrogen trong nude va day cling 1a loai chiu
dung dugc 6 nhiém hitu co cao (Sundic and Radujkcvic, 2012).

Tt ca cac loai Oligochaeta thé hién su thay ddi theo khong gian va thoi
gian mot cach manh m&, ching chi thi nhimg bién dong vé chat luong nudce va
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dic tinh nén day cua thiy vuc (ham lwong DO thip va chlorophyll-a & ting
day cao). C6 mbi twong quan c6 ¥ nghia gitta sy phong pht cia cac loai
Oligochaeta v6i ham luong Chlorophyll-a trén nén day hodc véi nén day bun-
sét (Gillet et al., 2007). Thanh phan loai giun it to nuéc ngot Viét Nam chic
chén c6 nhiéu hon s6 46 loai da tim thay, nét dic trung co ban 1a sy phong pht
cua ho Naididae (32 loai) so v6i cac ho Aeolosomatidae va Tubificidae. Tuy
nhién, vé mat khdi luong thi ho Tubificidae (A. pluriseta, L. hoffmeisteri va B.
sowerbyi) c6 ¥ nghia thuc tién quan trong nhat, va nhém nay thudng c6 kich
thude 16n va sb luong 16n (Piang Ngoc Thanh va ctv., 2002). Oligochaeta co
vong doi ngin va phan tmg nhanh véi nhitng thay ddi ctia cac yéu té moi
truong, do d6 chung c6 thé st dung 1am sinh vat chi thi dé danh gia chat luong
nudéc thong qua viéc tinh todn cac ti 1€ nhu: Limnodrilus
hoffmeisteri/Oligochaeta khac (Brinkhurst, 1966), Chironomidae/Oligochaeta
(Wiederholm, 1980), Tubificidae/Dong vat khong xuong séng khac
(Goodnight and Whitley, 1960).

(2) Lop giun nhiéu to (Polychaeta)

Tuong tu nhu 16p giun it to, 16p giun nhiéu to ciing bao gém cac loai
thich nghi v&i méi truong nude gidu dinh dudng duge thé hién rd trong cac két
qua nghién ctru. Trong mua kho, loai giun nhiéu to Namalycastis longicirris
phat trién manh va chiém wu thé ¢ khu vuc c6 nén day bun nhuyén mau den,
mui hoi v6i nhidu xac bi hitu co, noi hop luu cta rach va song voéi ty 18 wu thé
dao dong trong khodng tir 59-83% (Lé Vin Tho va Do Thi Bich Loc, 2012).
C6 thé 1ay cac loai giong Nephthys lam chi thi cho sy phan b do man thi loai
Nephthys polybranchia phan bé tir cira song va ven bién dén ving nudc ngot
hoan toan, con céac loai Nephthys oligobranchia va Nephthys californiensis
phan bd & nuwéc min (Thai Tran Bai, 2007 va Pang Ngoc Thanh va ctv.,
1980). S6 loai giun nhiéu to thich tng véi moi trudng nude ngot hodc rat nhat
da tim thay & cac thuy vuc ndi dia Viét Nam nhung khong nhiéu, chi tim thay
2 loai chinh thtrc, 5 loai nudc lg, ngoai ra con ¢6 1 loai giun bién di nhap vao
theo nudc tridu. Loai Caobangia billeti Giard trudc day duoc xem 1a loai dic
hitu ctia Viét Nam, nhung hién nay da duoc tim thdy ¢ nhiéu noi khac trong
ving Poéng Nam A. Loai Namalycastis longicirris ciing di dugc tim thiy &
Bic Viét Nam (Ping Ngoc Thanh va ctv., 2002), tuy nhién hién nay loai giun
nay dugc ghi nhan kha pho bién & cac thily vue nude ngot cia mién Nam Viét
Nam.

Polychaeta trong mdi trudng nude ngot gdm c6 168 loai, 70 gidng va 24
ho. Céc ho thuong xuit hién nhat 13 Nereidae, Acolosomatidae, Sabellidae,
Spionidae va Histriobdellidae. Mudi bon ho chi c6 1 giong va 1 loai.
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Polychaeta c6 cac vai trd quan trong nhu: (1) Polychaeta 14 ngudn thuc dn cho
c4 sdng day, (2) sir dung 1am moi dé cau ca, (3) 1a nguodn thirc dn quan trong
trong nudi trong thity san, cha yéu cho céac loai thudc 16p Crustacea do ching
c¢6 chtra ham lugng PUFA can thiét cho qué trinh thanh thuc va sinh san cua
tom, (4) mot s6 loai co thé dung lam thuc phidm cho con nguoi (Eunice
viridis.), (5) sir dung lam sinh vat chi thi @& danh gia 6 nhiém nuéc, (6) giit vai
tro quan trong trong chu trinh dinh dudng cta thuy vuc, (7) st dung lam sinh
vat kiém tra doc tb trong thiy vuc va (8) sir dung trong viée loai bé ngudn chit
thai hitu co tir hé théng nudi trong thuy san (Khan and Murugesan, 2005).

2.5.3.2 Nganh Déng vit thin mém (Mollusca)

Nghién ctru dong vat khong xuong séng ven bo trén song Tién va song
Hau thudc song Mé Koéng da tim thiy tong cong 56 loai dong vat than mém
(45%), trong d6 16p Gastropoda co sb loai cao hon (32 loai) 16p Bivalvia (24
loai) va 1a ngudn thyc pham quan trong cho nguoi dan tai dia phuong (Ngb
Xuan Quang va ctv., 2013).

Dic tinh nhiét d6i cua trai, ¢ nude ngot Viét Nam thé hién & sy c6 mit
ctia nhom &c¢ nhdi (Pila) dic trung cho ving nhiét d6i Chau A nhu Sermyla,
Tarebia, Antimelania, Sulcospira (Thiaridae), Filopadulina (Viviparidae),
Pseudodon, Pilsbrycconcha (Unionidae). V& mit ciu trac phan loai hoc, nét
dic trung cia vung ndy 13 c6 thanh phan loai hén (Corbicula), trai coc
(Lambrotula), trung truc (Oxynaia, Lanceolaria), trai canh (Cristaria) cling
nhu cac gidng dc van (Sinotaia, Angulyagra) kha phong phti. Cac thiy vuc
song, sudi 1a moi truong thich hop cho cac loai trai, hén; Cac ao, ddm nho,
rudng nudc ndng cod nhiéu thyc vat 16n va man b thich hop véi cac loai thude
ho &c¢ vin Viviparidae. Cac loai hén va b¢ van c6 kich thuéc nho dé dugce ca
an day st dung, ching thuong dé phat trién thanh sé lugng 16n, tao nén co s
thirc an tu nhién rat phong phu cho ca & ting ddy. Cac giéng loai c¢6 quan hé
gan giii voi trai dc bién khong nhiéu, hién chi co cac gidng Limnoperna
(Mytilidae) va Cremnoconchus (Littorinidae) ca hai gidng déu chi co 1 loai
(Piang Ngoc Thanh va ctv., 2002). Nhiéu loai dong vat than mém thudc 16p
Bivalvia va Gastropoda dugc khai thac dé 1am thuc phém, dd trang strc, vat
trang tri va tao ra cac tic pham nghé thuat (Nagachinta et al., 2005).

Vung Indo-Burma thudc song Mekong la mdt trong nhiing ving c6 thanh
phan loai dong vat than mém da dang nhét trén thé gidi. Song Mekong va cac
song nhanh bi tdc dong boi cac hoat dong khac nhau cia con ngudi nhu: san
xudt néng nghiép, nudc thai sinh hoat, nude thai cong nghiép va nude thai tir
hoat dong khai thac khoang san, diéu nay s& anh huong dén sy phan b cua
dong vat than mém va mot s6 loai cé nguy co bi hity diét (Kohler et al., 2012).
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(1) Lop chén bung (Gastropoda)

Céc gidng loai thudc 16p Gastropoda nudc ngot 1a sinh vat chi thi va gt
vai trd quan trong & cac thiy vuc nudc sach boi vi chung sdng hoai sinh
(Saprophytic). Mot s6 loai Gastropoda 14 ky chu trung gian l1dy nhiém san 14
va cac ky sinh trung khac ctia dong vat va con nguoi (Brown, 1994). Ching an
tao, dong vat ndi va chit thai hitu co va 1a ngudn thirc dn cho nhiéu loai ca,
chim va con ngudi. Dillon (2000) cho ring su phan bd cia Gastropoda trong
moi truong nude ngot phu thudc vao kha ning cua chung dbi véi moi truong
noi ching sinh sdng va ton tai & d6. Ti 1 séng Gastropoda dugc qui dinh boi
cac yéu tb 1y hoa hoc khac nhau ma cac yéu tb nay giit vai trdo quan trong trong
viéc xac dinh cac dic diém chat luong nude co lién quan dén nhiing loai dac
biét. Cac yéu td 1y hoa hoc khac nhau cua vuc nudc, su 6 nhiém, van dé bénh
tat va su hién dién cua thyc vat thuy sinh 1a trong sb nhirng yéu td anh huong
rat 16n dén su phan bd va mirc d6 phong phu cia cac loai Gastropoda. Quan
thé Gastropoda thudng dat mat d6 cao vao mua heé va diéu nay ciing phu hop
v6i nghién ctru ctia Nazneen et al. (1994). Mot sb it loai ¢ thude cac ho
Lymnaeidae va Bithyniidae c6 vai tro 1a vat chu trung gian cua giun san ky
sinh ciing nhu mot s6 loai trai (Sinohyriopsis cumingii, ho Unionidae) dugc str
dung vao nudi cdy ngoc (Pang Ngoc Thanh va ctv., 2002).

Kich ¢& quan thé Gastropoda c6 sy bién dong dang ké trong sudt giai
doan nghién ciru, quan thé Gastropda dat s6 luong cao hon tir thang 3 dén
thang 7 va thap hon tir thang 8 dén thang 2. Pinh cao cua Gastropoda dugc ghi
nhan vao thang 6 va s6 luong dat thip nhat vao thang 2 (Saddozai et al.,
2013). Gastropoda nudc ngot & hd Manchar cua Pakistan giai doan thang
8/2011 dén thang 07/2012 d3 ghi nhan dugc 10 lodi: Bellamya bengalensis,
Bellamya naticoides, Thiara tuberculata, Lymnaea acuminata chlamys,
Lymnaea acuminata rufescens, Lymnaea acuminata patula, Physa acuta,
Gabia arcula, Planorbis exustus and Gyraulus euphraticus. Quan thé
Gastropoda c6 thanh phan loai cao hon vao mua hé va thip vao mua dong
(Saddozai et al., 2013).

Khoang 100 loai Gatropoda nudc ngot 1a ky chu trung gian cho dong vat
ky sinh (san 14) va trong s6 nhiing loai chan bung nay thi cac giéng loai thudc
ho Pilidae va Thiaridae duoc ghi nhan 13 noi 4n ndu cua 4u triung san la
(Subba-Rao, 1993). Gastropoda nudc ngot la sinh vat chi thi, gilr vai trd quan
trong ¢ céac thuy vuc nudce sach bdi vi chung la sinh vat hoai sinh co thé st
dung cac vat chat hitu co trong méi truong nude. Gastropoda sir dung tao,
dong vat ndi, chit thai hitu co va 1a nguén thtrc an cho nhiéu loai c4, chim va
con nguodi. Mat do cua Gastropoda bién dong theo mua, dinh cao mat do
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Gastropoda dat dugc vao mua thu trong khi mat d6 cua ching thip nhét vao
mua dong (Hussein et al., 2011).

Strzelec and Krolczyk (2004) cho rang nhiéu loai thudc 16p Gastropoda
chiu dung duoc hau hét cac bién dong cua cac yéu tb Iy héa hoc va su hién
dién cua chung bi anh hudng boi chat luong nén day va su phong pht cia ciy
c6 thuy sinh, tac gia cho rang & cic dong song nén ddy phu hop nhit cho
Gastropoda phat trién 1a nén ddy cat trén bé mat c6 phu mot 16p mong vat chat
hitu co min. Ngoai ra, Supian and Ikhwanuddin (2002) cho thiy loai éc dinh
Melanoides tuberculata thudc ho Thiaridae xuit hién thuong xuyén nhét va
phan b rong nhat, chung dugc tim thiy ¢ hau hét cac thily vuc nudc ngot va
dat mat do cao nhat vao thang 10. Mua vu sinh san chinh cta 6c Melanoides
tuberculata xdy ra tir thang 6 dén thang 11 hang nam (Pointier et al., 1993).
Mit khac, theo Flores and Zaffaralla (2012) céac loai 6¢ thudc ho Thiaridae
thuong chiém uu thé va duy tri bén bi nhét trong cac hé sinh thai khac nhau,
ngoai ra Contreras-Arquieta (1998) cho rang cac loai dc thudc ho Thiaridae
dinh cu nhanh, chiu dung dugc cac mdi truong song khac nhau 1a do chiing co
v6 day va chac, nhiéu loai sinh san don tinh nén c6 kha ning ting mat do cao
trong thoi gian ngan, tudi tho trung binh cia loai ¢ nay khoang 5 nam.

Utzinger et al. (1997) két luan rang sy phan bd cia cac loai dc nude ngot
1a két qua cua sy tuong tac cac yéu to sinh thai khac nhau, chung thé hién kha
nang chiu dyng mic 6 nhiém cao va thich nghi v4i su bién dong theo mua cia
cac yéu to 1y hoa hoc. Ngoai ra, theo Van Schayck (1985) cac loai dc nudc
ngot khong phu thudc truc tiép vao thuc vét thay sinh nhung ching sé& thich
hon khi méi trudng c6 nhiéu cdy co thuy sinh.

Khi moi trudng bi 6 nhiém, c6 sy hién dién cua mot s6 loai thudc 16p
Gastropoda chiu dung dugc 6 nhiém nhu Melanoides tuberculatus, Tarebia
granifera va Pomacea canaliculata, trong khi d6 cac loai 6c nudc ngot khac
déu bién mat. O Chau A, nhiéu loai Gastropda mang ky sinh tring gy bénh
cho con ngudi, vi du nhu nhiéu loai dc nudce ngot 1a ky chii trung gian cho san
I& Angiostrongylus cantonensis khi ching dugc con ngudi dn vao s€ giy nén
bénh Angiostrongyliasis.

(2) Lop hai manh vo (Bivalvia)

Bivalvia nuéc ngot 13 thanh phan quan trong trong hé sinh thai thuy sinh,
chung str dung nhiing vt chat lo limg va lang tu trén nén day, do d6 chung c6
anh huong tryc tiép di véi ham luong vat chét lo ling trong cot nude va kiém
soat su né hoa cua thuc vat ndi (Vaughn et al., 2008). Su uu thé va da dang
clia quan thé trai nudc ngot & cac dong song cho thiy tinh trang tét ctia dong

37



song, mdi truong ven song va quan thé ca déu khoe manh. Do dé, sy hién dién
ctia cac loai trai nudc ngot s& chi thi méi truong sinh thai va chit luong nudc
t6t (Martel et al., 2001). Céac loai trai thi nhay cam véi su suy giam diéu kién
sinh thai, sy 6 nhiém nuéc va anh hudéng gian tiép dén su ton that cia cac loai
ca dia phuong. Su xuét hién da dang va uu thé cua cac loai trai nude ngot thi
rt thuan loi béi vi ching an loc, loc sach nudc va vi khuan va la nguén thire
an cho dong vt an thit déng thot sy hién dién cua ching cling cho théy thanh
phan loai c4 phong pht trong ving (Bogan, 1993). Nhom cac loai hén séng,
trai bam chiém wvu thé tai nhitmg diém gin dau ngudn noi c6 nén ddy soi, d co
xac ba hiru co 16n. Trong mua mura, loai Trai bam Limnoperna siamensis thich
nghi v41 moi truong nén day da, soi c6 mat do phan bd cao va chiém wu thé
v6i ty 18 uu thé dao dong trong khoang tir 35-85% (Lé Van Tho va DS Thi
Bich Loc, 2012).

O Viét Nam, viéc bao ton dong vat than mém nudc ngot dugc bat dau
cung v&i viée xuat ban quyén sach do6 Viét Nam, trong quyén sach nay gom c6
17 loai dong vat than mém trong d6 c6 2 loai Gastropoda va 15 loai Bivalvia,
tat ca cac loai ctia Bivalvia co nguy co bi tuyét chiing déu thudc ho Unionidae.

2.5.3.3 Nganh phu giap xdc (Crustacea)

Hau hét cac loai giap xac thudc bo Amphipoda, Isopoda, Tanaidacea,
Mysidacea & ving cira sdng, ven bién hodc di nhip siu vao ving nudc ngot &
Viét Nam déu c6 ngudn goc tir bién. Cac loai di nhap xa nhat vao noi dia 1a
cac giébng Kamaka, Grandidierella, Apseudes, Tachaea, tGi bién gidi Viét
Nam-Campuchia trén séng Tién va song Hau, song Vam Co Pong, Vam Co
Tay va toi khu vuc Bién Hoa trén song Pong Nai (Pham Anh Pic, 2014). O
ving dong bang song Ciru Long, Ngd Xuan Quang va ctv. (2013) dd nghién
clru dong vat khong xuong séng ven bo trén song Tién va séng Hau thudc
song Mé Kong di tim thay tong cong 26 loai thudc 16p giap xac, trong d6 bd
Decapoda c¢6 14 loai. Tinh da dang nhiét d6i cua thanh phan loai gidp xac
nudc ngot Viét Nam cling nhu & mot s6 nhom khac duoc thé hién & su phong
pha vé sb giébng hon s loai, trong khi sé luong cac gidng giap xac toi 92
gidng thi s6 loai ciia mdi gidng thudng chi tir 1-3, s6 gidng chi co 1 loai kha
nhiéu, sb giéng c6 trén 5 loai rét it. Sy ving mit hodc kém phong pht cia mot
s6 nhom giap xac sdng & tang ddy nhu Conchostraca, Amphipoda, Isopoda va
Mysidacea tao nén mot tinh hinh thiéu can d6i vé thanh phan cling nhu s6
luong gitta tap hop loai dong vat & ting mit va ting day (DPing Ngoc Thanh va
ctv., 2002).

Giap xac song trén nén day thuy vuc bao gom Amphipoda, Isopoda,
Tanaidacea, Mysidacea: Hai loai gidp xac Gammarus pulex (Amphipoda) and
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Astacus leptodactylus (Decapoda) c6 mdi lién hé véi d6 trong cua nudc, G.
pulex dugc biét phan bd & méi truong giau dinh dudng. Astacus leptodactylus
dugc biét dén 1a cryfish, day 1a loai giap xac xuat hién thuong xuyén nhat &
cac vuc nude cua Thd Nhi Ky voi cac mirc @ dinh dudng khac nhau (Balik et
al., 2005). Gammarus pulex kha nhay cam véi mdi truong 6 nhiém hitu co.
Gammarus canh tranh véi Asellus aquaticus do chung phan b trong diéu kién
moi truong twong ty nhau va c6 thé chiém wu thé hon Asellus & cac thuy vuc it
6 nhiém, dic biét khi ho nay sir dung Asellus giai doan tién truéng thanh 1am
thirc an (Bloor and Banks, 2006). Loai Asellus thugc ho Asecllidae (Isopoda)
chiu dung dugc mirc d6 6 nhiém trung binh va kha niang chiu dung duoc 6
nhiém hitu co cao hon so véi Gammarus. Hon nita, Maltby (1995) cho rang
Asellus chiu dung duoc sy giam oxy-huyét gap 5 1an va ham luong dam gép 2
lan so voi Gammarus. O céac thiy vuc bi 6 nhiém, Asellus thuong vu thé hon
so v&i Gammarus (Bloor and Banks, 2006).

2.5.3.4 Con trung thuy sinh (Insecta)

Con trung thuy sinh la cic sinh vat quan trong & cac dong song, ching
loc nhitng vat chat lo limg trong nudc, dn tio va 1a ngudn thirc dn cho ca va
dong vat thuy sinh khac. Mot sd con tring thuy sinh séng trong nudc ca vong
doi ciia chung, mot sd khac thi séng trong nudc chi mot so giai doan trong
vong doi cua chung. Theo Pham Van Mién va Lé Trinh (2004), DPVKXSCL ¢6
cAu tao co thé phu hop voi cac diéu kién sinh thai khac nhau. Cu thé, cac loai
song & moi trudng nude chay manh c6 hinh dang co thé thudn dep; chan khoe
v6i dui bam chac vao d4 hodc ham khoe va sac; c¢6 thé dao hang hay lam t6 4n
minh trong dé nhu nhiéu loai thudc cac bod Ephemeroptera, Odonata,
Plecoptera... Cac loai khong cé nhimng dic diém ké trén thi tuyén nudc bot tiét
chét keo gan vao bd da hodc cdy cd ven sudi (Trichoptera) hoic tiét cac chat
dinh co thé vao gia thé (Mitylidae, Arcidae-Bivalvia). Cac loai PVKXSCL
thudc nhom nay thuong chi thi cho chat lugng nudc sach, it ban. Hau hét cac
loai thudc bd Odonata sdng ¢ moi truong nude chay, it ban; con cac loai
Hemiptera séng & mdi truong nude it ban dén ban vira.

(1) B6 phu du (Ephemeroptera)

Con trung thuong co giai doan 4u tring séng ¢ nudc dai hon sbéng trén
can. Con trudng thanh cua cadc by Ephemeroptera va Plecoptera chi [am nhiém
vu sinh san roi chét, doi sbng ngin chi vai ngdy dén vai tuan. Con au tring
séng c6 thé t6i 2-3 nim, trai qua 5 lan 16t xac dé thanh con trudng thanh.
Chung thuong phan bd & cac thiy vuc nudc sach, it ban. Cac giéng loai thude
b Ephemeroptera rat nhay cam voi nhitng thay d6i cac yéu té mdi truong.
Tuy nhién ho Baetidae chiém uu thé trong diéu kién moéi truong khic nghiét
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va thich nghi v&i moéi truong giau dinh dudng theo mua (Hall et al., 2006). Su
hién dién cua bd Ephemeroptera truong thanh xay ra trong suét mua hé
(Kosnicki and Buria, 2004). Trong khi bo Ephemeroptera, au trung chiém mot
s6 luong 16n trong thanh phan dong vat cic song, sudi nudc chdy ving nui.
Dic diém cta thanh phan loai 4u trung Ephemeroptera ¢ Viét Nam 13 c6 séc
thai nhiét d6i ro rét voi nhidu gidng loai dic trung cua ving nhiét doi nhu:
Povilla, Thalerosphyrus, Ecdyonuroides, Chromarcys, Habrophlebiodes. Vé
mit sinh thai hoc, nhém loai thich tng véi doi sdng nude chay ving song,
sudi vung ndi nhiéu hon 3 rét so v6i nhoém loai séng & song hd ving dong
bang (m&i chi thiy 3 loai) (Ping Ngoc Thanh va ctv., 2002).

(2) B chuon chuén (Odonata)

B Chudn chudn dugc chia thanh 3 phan b 1a: phan bd Anisozygoptera,
phan bo Zygoptera (Chudn chudn kim) va phan bo Anisoptera (Chudn chudn
ngd). Su phan bd ciia cac gidng loai thudc bo Odonata co su bién dong kha
cao, mot sb loai phan bd rong trong khi cac loai khac thé hién su phan bd dic
trung & mot mai trudong nao do. Mot s6 ho chi xuét hién & céac dong song, subi
¢6 nhiét do nudc thép, mét s6 ho khac phan bd trong ao v&1 moi trudng nudc
sach va mot vai ho thich nghi véi nhiing noi dam lﬁy. Su hién dién cta chudn
chudn kim va chudn chudn ngd cé thé chi thi cho chét luong sinh thai tot.
Chudn chudn kim c6 xu huéng nhay cam d6i v6i su 6 nhiém nude hon so véi
chudn chudén ngd. Nhicu yéu td sinh thai anh huong dén sy phan bd cua
Odonata giai doan au tring. Sy acid hoa cua nudc, sd luong va loai ciy co
thay sinh, nhiét d6 nudc, nudc tinh hodc nudc chay cling anh hudng dén su
phan bd cua au trung Odonata. Mot s6 loai co thé chiu dung dugc khoang dao
dong 16n cua cac yéu to6 moi trudng, trong khi cc loai khac thi rit nhay cam
d6i v6i nhirg bién dong cua chat lugng nudce. Giai doan 4u tring ciia Odonata
séng & cac thuy vuc nudc ngot 1 giai doan chiém nhiéu thoi gian nhat trong
vong doi ctia chudn chudn. Giai doan 4u tring c6 thé kéo dai dudi nudc tir vai
thang dén vai nim. Bo chudn chudn phan bd rong rii trong cac hé sinh thai
thiy sinh va chung 1a sinh vt chi thi t6t cho hé sinh thai nay (Corbet, 1999).
Su da dang va sy phong phu cia 4u tring bo Odonata c6 mbi twong quan
thudn véi su phong pht va da dang cia DPVKXSCL (Foote and Rice, 2005).
Chudn chudn Calopteryx haemorrhoidalis truong thanh c6 thé vang mat hodc
c6 thé c6 hinh dang canh khac nhau & nhiing ving da bi phat quang (Cordero,
2006). Cac dam sy s& cung cp noi cu trii cho cac con nhong va con trudng
thanh va tinh khong dong nhat vé khong gian séng cta ching c6 thé gia ting
su da dang cua cac loai thudc bd Odonata (Samways and Steytler, 1996). Cac
loai Zygoptera ciing c6 thé str dung cac dam say dé lam noi d¢ trimg (Corbet,
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1999). Céc loai Zygoptera thi bay yéu hon so véi cac loai Anisoptera va dam
sdy s& 12 noi an nau cho ching (Thompson et al., 2003).

(3) Bé canh up (Plecoptera)

Plecoptera (Stoneflies) phat trién qua 3 giai doan: trimg, nhong va trudng
thanh. O vung Bic My c¢6 khoang 465 loai gdm 6 ho, trén thé gidi c6 hon
2.000 loai voi 15 ho. Cac gidng loai thudc ho Perlidae thuong gip nhét va cé
s6 loai cao nhat. Giai doan chwa trudong thanh ching c6 doi sdng thuy sinh,
phan b trong mdi truong c6 ham luong oxy cao, ching thudng & bén dudi
cac vién da va di chuyén rat nhanh. Phan 16n céc loai thudc bd Plecoptera sir
dung tao va thuc vat khac chim trong nudc, tuy nhién hai ho Perlidae va
Chloroperlidae 12 dong vat an thit, ching st dung con nhdng cua bd
Ephemeroptera va cac con trung thily sinh nho khac. Plecoptera truong thanh
thuong duoc tim thiy ¢ ving ven bd song hodc sudi, ching khong bay khoi
mit dat va thuong & gan noi c6 nhiéu thitc dn nhu tio va dia y. Con trudng
thanh cta nhiéu loai c¢6 vong doi ngan, chung thuong cé thanh phan loai
phong pht & viing 6n déi. Cac giéng loai thudc bo Plecoptera thudng cé nhu
cAu oxy cao va rat nhay cam vé6i sy 6 nhidm hitu co (Mason, 2002). Tu giai
doan 4au tring dén con truéng thanh ciia con tring thuong dién ra tir thang 5
dén thang 8 (Sterry, 1997). Ching phan bd ¢ thily vuc nudc chay, nhiing noi
c6 nén day da, va s6i. Mot sd nghién ciru cho thiy c6 mbi twong quan giita cac
loai nao dé twong Gng voi moi trudng séng cla nd, vi du nhu ho Perlidae and
Perlodidae thuong bat gip dudi nhiing tang da 16n, trong khi d6 ho
Chloroperlidae ¢c6 xu hudng xuét hién ¢ nhiing noi c6 séi va Pteronarcyidae
thuong duoc tim thdy ¢ phia dudi nhitng chiée 14 Am uét. Boi vi bo Plecoptera
thi rat nhay cam véi sy 6 nhiém nudc nén chiing duoc xem 1a sinh vat chi thi
cho moi trrdng nudc sach.

Moi trudong nudc & song Cau hoan toan Ve‘ing mat cac dai dién cia nhom
con trung thity sinh chuyén séng trong méi truong nude sach nhu bé Canh up,
diéu d6 khing dinh ring nudc song dang bi tac dong tiéu cuc va chit luong
nude dang ngay mot kém hon (Nguyén Vit Thanh va Ta Huy Thinh, 2003).

(4) B canh nira (Hemiptera)

Bo Hemiptera bao gdm 3 phan bd: Gerromorpha, Nepomorpha va
Leptopodomorpha. Phian by Gerromorpha gom hau hét nhiing co thé con tring
song trén bé mit ctia nude. Trong phan bd nay, c6 hai ho 16n 1a Velliidae (trén
thé gidi co khoang 850 loai) va ho Gerridae (khoang 700 loai) (Chen et al.,
2005). B Hemiptera thudong phan bd & cac thay vuc nuéc tinh hodc ving
nude toi. Dya vao dic diém thich nghi véi diéu kién méi truong song khac
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nhau, cac giéng loai thudc bo Hemiptera co thé dugc chia lam 3 nhom khac
nhau: (1) Nhém sdng hoan toan trong mdi truong nudc trong sudt vong doi
ciia chung gdm c6 6 ho: Belostomatidae, Corixidae, Naucoridae, Nepidae,
Notonectidae, va Pleidae, (2) Nhoém song ban thiy sinh gém c6 4 ho:
Gerridae, Hydrometridae, Mesoveliidae, va Veliidae va (3) Nhom sdng ving
ven bo gém c0 4 ho: Gelastocoridae, Hebridae, Ochteridae, va Saldidae.

B Hemiptera c6 gia tri lam sinh vat chi thi, sinh thai cua Hemiptera
dugc biét nhiéu hon so véi sinh thai cua bo Coleoptera (Hutchinson, 1993).
Hau hét cac gidng loai thudc ho Hemiptera thich nghi voi thity vire nuée tinh
hodc nudc chay nhe. Hemiptera thd bang khi troi va vi thé chiung chiu dung
dugc moi truong khac nghiét tdt hon so véi cac nhom con trung khac. Gibng
Hesperocorixa va Gerris c6 thé chiu dung pH nhoé hon 4,5 va 1a mot trong
nhing loai cudi ciing bién mat khi méi trudng nude cua cac dong song bi acid
hoa. Loai Belostoma fluminea co thé chiu dung dugc diéu kién méi truong
khic nghiét nhu ham lugng BOD cao, DO thap, va pH thap. Tuy nhién, chiing
khong c6 gia tri lam sinh vat chi thi do vong doi ciia ching khong phu thudc
vao chat luong nudc (Mackie, 2001).

(5) Bo canh long (Trichoptera)

Vong doi cia Trichoptera (Caddishflies) thuong trai qua 4 giai doan:
trimg, 4u trung, pupa va con truéng thanh. C6 khoang 18 ho véi 1.261 loai ¢
khu vuc Bic My, 43 ho va trén 7.000 loai trén khap thé gidi.

B6 Trichoptera 1a nhoém sinh vat nhay cam véi nhiing thay d6i cac yéu to
moi truong, mac du mot vai ho nhu Limnephilidae, Hydropsichidae it nhay
cam hon so vai cac ho khac (Hall et al., 2006). Limnephilidae trudng thanh c6
xu huéng phat trién tir thang 5 dén thang 6 (Sterry, 1997). Ho Limnephilidae
c6 khuynh huéng it nhay cam dbi v6i ham luong dam hon ho Gammaridae,
trai nguoc voi chi s 6 nhiém BMWP (Berenzens et al., 2001).

(6) Bo canh cirng (Coleoptera)

Bo canh cimg thudc ho Elmidae 14 cac gidng loai DPVKXSCL thuong gip
¢ cac thuy vuc nudc chay. Co hon 80 loai thudc ho Elmidae dugc ghi nhéan &
Bic My va 46 loai & Chau Au, s luong loai giam chi con khoang 12 loai &
Anh, 4 loai ¢ Ireland va 3 loai & Norway. TAt ca céc loai thudc ho Elmidae déu
c6 au trung séng trong nudc véi tir 5-8 giai doan tiy theo gidng, mot vai loai
song trén can nhung hau hét déu séng thuy sinh va hé hap qua da. Phan 16n ho
Elmidae xuét hién & cic dong song, sudi noi c6 ham luong oxy cao, mot sd
lodi ¢6 thé séng dudi long dat va trong nhitng khic gd muc (Elliott, 2008). Bo
canh cimg truéng thanh in tao day va mun ba hiru co, riéng giai doan 4u tring
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ching chi sit dung mun ba hitu co. Tao sgi dugc tim thﬁy O rudt cua con
Limnius volckmari (ho Elmidae) trudong thanh tai cic vi tri c6 nhidu da ma
khong c6 thuc vat bac cao, trong khi d6 chi ghi nhin dugc mun ba hitu co
trong rudt 4u tring cua chung va trong rudt clia ca con trudng thanh va trong
rudt cua du trung Esolus parallelepipedus. Ham lwong cac vat chit hitu co
cling quan trong ddi véi sy vu thé cta ho Elmidae cling nhu nhiéu loai
DVKXS khac ¢ cac dong song (Moore et al., 2007).

(7) Bé hai canh (Diptera)

Au trung mudi thuéc ho Chironomidae (Diptera) chiu dung duoc su 6
nhiém hitu co trong pham vi rong. Ching st dung cac vat chit hitu co, thich
nghi voi moi truong 6 nhiém. Chironomus riparus c6 kha ning sinh san
nhanh, va lan toa khép noi, vi thé ching co6 ich trong viéc ti€u thu céc vat chét
hitu co (Mason, 2002). Au tring mudi dé c6 chira nhiéu hemoglobin diéu nay
gitip ching dy trit ham lugng oxygen va co thé ton tai trong méi trudng co
ham luong oxy rat thap, chung duoc tim thdy & tit ca cac vuc nudc bi 6
nhiém. Sy hién dién cia 4u trung mudi do chi thi cho méi trudng giau vat chét
hiru co.

Két qua phan tich CCA (Canocial Correspondence Analysis) cho thiy
trong s6 4 loai thudc ho Chironomidae thi loai Chironomus plumosus xuat
hién ¢ cac vi tri gan véi cac hudng caa NOg', PO4* va chlorophyll-a. Loai
Chironomus plumosus 1a mét trong nhitng loai xuat hién thuong xuyén nhat &
cac vuc nude giau dinh dudng trén khap thé gidi. Rossaro et al. (2007) cho
rang Chironomus plumosus ¢6 kha chiu dung duoc mutc do 6 nhiém cao. Loai
Cryptochironomus defectus (Chironominae) xudt hién tai cac vi tri gn véi
huéng cia pH va do trong, diy cling 13 loai phan bd trong méi trudng gidu
dinh dudng. Loai Cryptotendipes holsatus ciing c6 méi lién hé v6i do trong
clia nude va duge tim thay & ving ven bo (Rossaro et al., 2007).

Hutchinson (1993) da két luan rang:”Bo Diptera 13 nhém con tring da
dang nhit trong hé sinh thai nudc ngot”, tac gia cho rang c6 khoang 20.000
loai Diptera phan b trong mdi trudng nudc ngot trén khip thé gidi, cao hon
gip 4 1an so voi cac loai thudc bd Coleoptera. Au tring mudi thudc ho
Chironomidae 12 mét trong nhitng nhém DVKXSCL phong phii nhat va chiing
13 nhém c6n trung thuy sinh gbp phan quan trong trong cac moi truong nudce
ngot ké ca thily vuc nudc tinh va nude chay va day ciing 1a giai doan dai nhét
trong vong doi cua chung (Epler, 2001). Do kha nang thich nghi cta chung
tuong d6i 1on ddi véi cac khoang bién dong cua cac yéu td moi trudng nhu
nhiét do, pH, d6 man, do sau, luu tbc dong chay nén chung c6 thé duge tim
thiy ¢ nhiéu méi truong khac nhau. Au tring Chironomidae c6 thé dugc xem
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la sinh vat chi thi & cadc vuc nudc tu, dong, bdi vi chiung & muc dinh dudng
thap hon trong chudi thirc n nén ching 14 ngudn thirc an cho cdc nhém dong
vat thity sinh khac. Vi vdy, 4u tring Chironomidae 1a nhém sinh vat hitu ich
trong viéc lam sinh vat chi thi dé danh gia chét luong nudc ¢ cac thuy vuc ndi
dia do su phong phti vé thanh phan loai va wu thé vé mat do (Kirgiz, 1988). C6
thé duwa vao ti 18 Chironomidae/con trung khac (Winner et al., 1980) dé danh
gia chat luong nudc.

Ngoai ra, trong mdi trudng con cé su hién dién ciia mot sb loai dia, day
1a cac loai c6 kha nang chiu dung duoc su 6 nhiém kha cao, tuy nhién s6 loai
ciia chung thuong duoc tim thay rat han ché, theo Ngo Xuan Quang va Ctv.
(2013) khi nghién ctru dong vat khong xuong séng ven bd trén song Tién va
song Hau thudc song Mé Kong chi tim thay 1 loai dia thudc ho Hirudinea. Céc
ho thudong gip trong tit ca cac lan sinh gidm sat 1a ho ua ban nhu rudi nha
(Chironomidae) va Thiéu than (Baetidae). S luong cac ho con tring thuy sinh
cling thay doi trong qué trinh quan tric, sé luong ho dugc tim thiy cao nhét
vao thang 2 (18 ho) va sd ho thip nhat vao thang 5 va thang 6 (8 ho). Tuy
nhién, quan sat vé bién thién ciia dong vat ddy c& 16n khac nhu Than mém,
giun it to, hai manh vo cho thdy chung khong c6 thay d6i dang ké vé s6 luong
cac ho trong ca nim va sb ho bat gip trung binh trong thang tir thang 1 dén
thang 9 dao dong tir 8-10 ho cho 1 vi tri quan trac (Nguyén Vii Thanh va Ta
Huy Thinh, 2003). Nhém au tring Chironomidae va Culicidae hién nay chua
dinh loai téi loai, vi vdy chua thé nhan dinh gi vé thanh phan loai ciia nhom
nay, cac gidng da tim thay phd bién va c6 sd luong 16n nhu: Chironomus,
Tanypus, Glyptotendipes va Chaoborus (Pang Ngoc Thanh va ctv., 2002).

2.6 Pa dang thanh phin dong vit khong xwong séng c¢& 16m va tng
dung trong quan triac sinh hoc

2.6.1 Thanh phan dong vat khong xwong song ¢ 16m

Khi tinh toan céc chi s6 da dang Shannon (H’), loai wu thé (S) va chi sb
ddng déu (J) cho thay sy da dang loai PVKXSCL dat cao nhit ¢ cac diém thu
c6 chat luong nude tot. Mot thiy vuc c6 tinh da dang cao khi tim thdy ca
nhiing loai chiu dung duoc sy 6 nhiém va nhitng loai nhay cam co thé danh
gia day 1a thuy vuc bén vitng va it bi 6 nhiém hon so v6i thiy vuc chi tim thiy
cac loai chiu dung duoc 6 nhiém va tinh da dang thép.

Méi truong nudc it bi tac dong thudng thé hién sy da dang loi cao va sd
loai khac nhau hoan toan. Trong mai truong giau dinh dudng, su gbp phan cua
cac chat gay 6 nhidm hitu co ddi véi thuy vuc s& gia ting va khi mic do 6
nhiém nudc ting 1én thi s lodi chiu dung dugc 6 nhiém ciing tang 1én va sb
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loai nhay cam sé& bién mat, khi d6 tinh da dang va sy wu thé trong quan thé s&
giam xudng (Hellawell, 1986).

Turkmen and Kazanci (2010) da tng dung cac chi sé da dang khac nhau
dé danh gia sy phan bd cua quan thé DPVKXSCL séng day & cac song, sudi
ctia Thd Nhi Ky, cac chi s6 da dang gom chi s6 da dang Shannon, chi sé da
dang Simpson, chi sé da dang Margalef, chi s6 da dang McIntosh va hai chi sb
dong déu (chi sb Pielou va chi sb Mclntosh). Két qua cho thiy viéc ting dung
cac chi sb da dang nay tuy theo muc dich riéng va phai dya trén céc bién sb
khac nhau phu thudc theo timg chi sé da dang nhu: sé luong loai, sb luong ca
thé... Hau hét cac chi sé da dang va chi s6 dong déu c6 ¥ nghia twong tu nhau,
vi vy tit ca cac chi s6 ndy déu co thé str dung trong nghién ctru danh gia chat
lugng sinh thai ¢ cac song, sudi cta cac ving cd ngudn nudc khong bi xdo
tron.

D3 ¢6 nhiéu nghién ctru trong nudc dugc thuc hién nham khao sat tinh da
dang DVKXS dong thoi ing dung céc chi sé da dang dé danh gia tinh trang
chat luong nudc trong ving khao sat. Tinh da dang PVKXSCL sbng day ¢
song Vam Co Pong da ghi nhan duoc 41 loai, thudc 6 16p, 3 nganh, bao gom:
Nganh Thian mén (Mollusca) c6 2 16p, 19 loai (46,3%); nganh Giun ddt
(Annelida) co 2 16p, 8 loai (19,5%) va nganh Chan khép (Arthropoda) cé 2
16p, 14 loai (34,2%). Trong d6, 16p Than mém hai manh vé (Bivalvia) ¢6 sb
lodi cao nhat (13 loai-31,7%), tiép dén 1a cac dang au trung con tring (Insecta)
ghi nhan duogc 9 loai (22,0%). Cac nhoém loai con lai ¢6 sb loai dao dong tir 4-
6 loai, chiém ty 1& tir 9,8-14,6%. Cau tric thanh phan loai DPVKXSCL séng
day khu vuc séng Vam Co Pong, tinh Long An tuong ddi da dang bao gdm
cac loai nudc ngot, nudc lg va nhom lodi cd ngudn gdc bién phan bd rong
mudi. Trong dé dién hinh 1a céc loai nudc ngot nhu: trai, hén, 4u trung con
trung, trun chi va cac loai nudc lg, loai phan bd rong mudi nhu: gidp xac nho
va cac loai giun nhiéu to séng tu do. S6 lwong loai thudc 16p Bivalvia va
Gastropoda vao mua kho c6 xu hudng cao hon vao mua mua tir 2-3 loai.
Nhom cac loai thudc 16p Polychaeta va céac loai Crustacea c6 xu hudng gidm
qua cac dot khao sat, véi s6 loai giam dao dong tir 1-4 loai. S6 loai 4u tring
con tring (Insecta) c6 xu hudng ting 1én qua cac dot khao sat, véi so loai ting
1én dao dong tir 3-5 loai. Lop Oligochaeta c6 s6 loai thap va it thay ddi qua cac
dot khao sat. Mat do phan bd tai cac diém thu miu dao dong tir 0-2.870
con/m?. Cac loai au tring con tring va céc loai trai séng, trai bam, hén song 1a
nhimg nhém phén b tai hau hét cac diém thu mau va co thanh phan loai da
dang nhét, tuy nhién nhom cac loai giun it to c6 mét dd phan bd cao nhat va
chiém wu thé trong khu vyc khao sat. Pién hinh 1a loai tran chi Branchiura
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sowerbyi, Limnodrilus hoffmeisteri, cac loai hén Corbicula bocourti,
Corbicula baudoni, Corbicula leviuscula, cac loai trai bam Limnoperna
siamensis, Scaphula pinna, cac loai 4u tring con trung nhu Chironomus sp.,
Ablabesmyia sp. 1a nhitng loai phat trién wu thé tai cac diém thu mau. Chi sb
da dang H’ ctia khu hé dong vat day tai cac diém khao sat trén song Vam Co
Dong, tinh Long An dao dong trong khoang tir 0,6-2,2. Tinh da dang thanh
phan loai dong vat day (H’) vao mua kho (1,0-2,2) ¢ xu hudng cao hon mua
mua (0,6-2,0) (Lé Van Tho va Phan Doan Pang, 2012).

Pa dang sinh hoc quan thé DPVKXSCL ven by & song MeKong thudc
tinh An Giang, Pong Thap, Can Tho va Vinh Long d3 tim thay téng cong 125
loai thudc 3 nganh: Than mém, chan khép va giun dét. O ving ven bd cia
song Mekong, Mollusca va Decapoda dugc xem nhu 1 nguén thirc dn chi yéu
cho ngudi dan tai dia phuong. Diptera, Hemiptera, Decapoda,
Mesogastropoda, Mytinoida va Veneoida ciing xuét hién ¢ hau hét cac diém
thu mau trong khi d6 Coleoptera, Ephemeroptera, Hirudinea va Trichoptera
chi dugc tim thdy ¢ 2 vi tri. Chi s6 da dang Shannon-Weaver (H’) bién dong
tur 0,2-3,1 (Ng6 Xuan Quang va ctv., 2013).

Thanh phan loai DPVKXSCL sdng day tai 7 diém khao sat trén song Sai
Gon thudc tinh Binh Duong trong hai mua, mua kho va mua mua ciia nam
2009 da ghi nhan dugc 33 loai thudc 6 16p, 3 nganh, bao gom: Nganh Pong
vat than mém (Mollusca) co6 2 16p, 10 loai (30,3%); nganh Giun dét
(Annelida) c6 2 16p, 6 loai (18,2%) va nganh Chan khop (Arthropoda) co 2
16p, 17 loai (51,5%). Trong dot khao sat vao mua mua c6 thanh phan loai va
s6 lugng loai dong vat day (29 loai) cao hon mua kho (23 loai). Trong do,
nhom 4u tring con tring (Insecta) vao muia mua c6 s luong loai da dang hon
(13 loai) so véi mla kho (8 loai). Nhdm cac lodi thain mém hai manh vo
(Bivalvia) va giun it to (Oligochaeta) c6 thanh phan loai va sb luong loai
khong thay d6i qua hai mua khao sat. Nhom thdn mém chan bung
(Gastropoda) va Giap xac (Crustacea) c6 thanh phan loai thay d6i, nhung sb
luong loai khong thay ddi qua hai dot khao sat (Lé Van Tho va DS Thi Bich
Ldc, 2012).

2.6.2 Ung dung dong vat khong xwong song trong danh gia chit
lwong nuwée bang phwong phap sinh hoc

DPong vit khong xuong sdng nude ngot thuong duoc sir dung dé danh gia
sttc khoe sinh thai ciia cac dong song boi cac 1y do sau day: (1) mot s loai thi
nhay cam d6i véi su 6 nhiém nudc va su bién dong cia cac yéu té moi truong
nudc, trong khi d6 mot sé loai khac thi chiu dung tot hon ddi voi sy 6 nhiém
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nude, (2) nhiéu loai sdng trong nudc voi thoi gian trén 1 nam, (3) ching
khong thé thoat khoi 6 nhiém giéng nhu ¢ va chim, va (4) dé dang thu mau
(Voshell and Reese, 2002). Ngoai ra, PVKXSCL dugc st dung dé danh gia
chét lwong nude boi vi doi sdng cuia chung c6 lién quan dén tinh chat nén day
va chlng c6 kha ning di chuyén ra khoi ngudn nude bi 6 nhiém hodc cac tac
dong trong vuc nudc noi chung phan bd. Hon nita ching dé& dang dugc thu
thap va phan loai. C6 thé phan biét 3 nhom loai khi str dung chiing trong quan
tric sinh hoc: Nhom sinh vat nhay cam ddi v6i su 6 nhiém bao gém: mayflies
(Ephemeroptera), stoneflies (Plecoptera) va caddisflies (Odonata). Nhdém sinh
vat trung gian nhu dragonflies (Odonata) va damselflies (Odonata) thich nghi
vo1 nudc sach nhung cling co6 thé ton tai trong céac thiy vuc bi 6 nhiém. Nhom
sinh vat chiu dung dugc su 6 nhiém va c6 kha ning tdn tai & cac vuc nudce bi 6
nhiém bao gém céc loai khac nhu mudi (Diptera) va dia (Hirudinea) (Voshell
and Reese, 2002).

Theo nghién ctru ctia Hynes (1998) sy hi¢n dién cua nhiéu ho thudc
nhom DVKXSCL chiu dung duoc mic d6 6 nhiém cao thuong chi thi cho
chat luong nudc kém. Mot sd nghién ctru khac ciing cho thdy mdi quan hé
giita kha nang chiu dung 6 nhiém hitu co cia mot s6 nhom DPVKXSCL theo
th tr ting dan nhu sau: Plecoptera, Ephemeroptera, Amphipoda, Isopods,
Diptera va Oligochaeta (Mason, 1981, duoc trich boi Chapman and Jackson,
1996).

Tile séng va khé ndng sinh san cua cua sinh vat day bi anh hudng boi su
bién dong cua cac yéu té moi trudng dién ra xung quanh ching trong hé sinh
thai. Su bién dong chit luong nudc, nguén thirc 4n san c6 va kha ning lam
méi cho dong vat an thit sé lam thay ddi su wu thé va thanh phén cua sinh vat
day, day ciing 13 Iy do dong vat day 1a sinh vat hitu ich trong quan tric sinh
hoc dé danh gi sirc khoe sinh thai (Van Dolah et al., 1999).

Viéc danh gia chéat luong nude bang phuwong phap sinh hoc 1a dya vao sd
lugng cua cac sinh vat chiu dung dugc sy 6 nhiém dé so sanh véi cac sinh vat
nhay cam, néu mot thuy vuce cé ) luong DPVKXSCL chiu dung dugc 6 nhiém
chiém ti 1 cao va khong c6 su hién dién cua sinh vat nhay cam thi thé hién
chat luong nude kém (Voshell and Reese, 2002). C6 hai phuong phéap thudng
su dung dé danh gia chét lugng nudce 1a sinh vat chi thi va céc chi s6 da dang.
Phuong phap dung sinh vat chi thi 1a dua vao su bién dong cua cac diéu kién
1y hoa hoc ctia mdi loai ma trong d6 chung co thé ton tai dugc. Mot sb sinh vat
c6 thé ton tai trong khoang bién dong 16n cua diéu kién moi truong va co thé
chiu dung duoc su 6 nhiém & mitc cao hon. Mot sd sinh vat khéc rat nhay cam
v6i nhitng thay d6i cua cac diéu kién méi trudng nude va khong thé chiu dung
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dugc sy 6 nhiém, ch'fmg han nhu cac sinh vat khong chiu dung duogc su 6
nhiém bao gdm: mayflies, stoneflies va mot s6 loai caddishflies (twong tng
v6i cac bd Ephemeroptera, Plecoptera va Trichoptera). Mot s6 loai chiu dung
duoc su 6 nhiém nhu dia, giun va mot s6 au trung thudc bd Diptera. Chat
luong nudc duge danh gia bdi sy so sdnh s6 c4 thé cua cac sinh vat chiu dung
duoc 6 nhidm so voi sb ca thé cla cc sinh vat khong chiu dung dugc sy 6
nhiém. Khi sb lugng cua cac sinh vat chiu dung duoc su 6 nhiém chiém ti 1¢
cao va mot vai ca thé khong chiu dung dugc su 6 nhiém s& thé hién chit luong
nuéce kém. Tuy nhién, cin nhé rang cac sinh vét chiu dung duoc 6 nhidm ciing
c6 thé duoc tim thdy ¢ muc bién dong 16n cua cac diéu kién moi trudong.
Phuong phap sir dung cic chi s6 da dang thich hgp hon d6i voi s6 luong cua
cac loai sinh vét khac nhau dugc tim thiy trong quan thé sinh vat. Nhin chung,
cac quan thé véi chi sé da dang dat gia tri cao thi bén viing hon. Sy 6 nhiém
hoidc co sy tic dong thudng xuyén & cac sinh thai ¢ thé khong tim thdy nhiing
loai khong chiu dung duoc sy 6 nhiém va vi thé s& lam giam di tinh da dang.
Do vay, khi so sanh thiy vuc bi 6 nhiém thi téng sb ca thé cuia cac sinh vit c6
thé giéng nhau, tuy nhién tinh da dang c6 thé bi suy giam (Voshell and Reese,
2002).

Phuong phép quan trac sinh hoc c6 nhiéu thuan loi hon so véi phuong
phap truyén thong dua vao cac yéu td 1y héa hoc dé danh gia chirc ning va sirc
khoe sinh thai. Trudc ti€n, cac sinh vat bao g@)m vi sinh vat, thuc vat bac cao
va DVKXS thi quan trong ddi v6i hau hét véi cac chic ning cia dat ngip
nude. Cac sinh vat quang ty dudng bao gdm tdo va thyu vat s& chuyén hoa ning
luong mit troi thanh mot dang ning luong sinh hoc san ¢6 va do d6 hinh thanh
nén tang cta chudi thirc dn. Sinh vat phan hiy bao gém nam va vi khuén ty
dudng co tinh chit quyét dinh sy chuyén héa dinh dudng va giy ra sy phan
huy céc vat chét hitu co va 1a ngudn thirc an quan trong cho DPVKXS va sau d6
DVKXS dugc tiéu thy boi dong vat c6 xuong song (Euliss et al., 1999;
Cummins and Merritt, 2001). Thi hai, cac ho DPVKXS thi khac nhau vé tinh
nhay cam d6i v6i nhitng thay ddi cta cac yéu t6 1y hoc, héa hoc va sinh hoc
(Genet and Olsen, 2008). Vi vay, dic tinh quan thé ctia chung bao gém tinh da
dang va su uu thé cta cac ho nhay cam cling da duoc nghién ctru, ching chi
thi cac kha ning co thé xdy ra va rat nhay cam ddi v6i nhitng bién d6i cia moi
truong nudc ma diéu ndy cé thé hodc khong thé phat hién khi sir dung phuwong
phap quan tric bang cac yéu to 1y héa hoc don 1¢ (Genet and Bourdaghs,
2006). Phuong phap quan tric sinh hoc st dung cic nhoém sinh vat khic nhau
d3 dugc phét trién cho cac hé sinh thai thay sinh (Genet and Olsen, 2008).
Pong vat day 1a mot trong bén nhom sinh vat nudc quan trong duge dung dé
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danh gia suc khée sinh thai cho ha luu song Mé Kong, mdt khu vuc rong 16n
bao gdm cac luu vuc thuoc Mé Kong cua bén qudc gia Thai Lan, Lao,
Campuchia va Viét Nam. Hién nay, phuong phap nay di dugc chuan hoa boi
Uy hoi song Mé Kong (2010).
2.7 Cac chi s6 wng dung trong quan tric sinh hoc
2.7.1 Céc chi s6 da dang

Céc chi sb da dang nhim muc dich danh gid ciu trac quan thé & cac
khia canh d6i véi su xudt hién ciia cac loai. Céc chi sé da dang c6 lién quan
dén s6 luong cac loai duoc phat hién (su phong pht hay do giau loai) voi sb
lwong ca thé (su vu thé). Mot sb chi sb da dang thuong duoc st dung trong
quan tric sinh hoc nhu chi sb da dang Shannon-Weaver (H’) (1949), chi sb
Margalef (Da) (Lenat et al., 1981), chi s6 Simpson (D) (Simpson, 1949), chi
s6 da dang McIntosh (Mc) (MclIntosh, 1967), chi sé déng déu Pielou (J°)
(Pielou, 1966). Trong cac chi s6 nay thi chi s6 da dang Shannon-Wiener dugc
sit dung t6t hon trong viéc danh gia sy thay doi chat lugng nudc hon céc chi
sb khac, nhung can phai xac dinh dén loai. Phan mirc chat luong nude dya vao
chi s6 da dang Shannon-Weaver duoc trinh bay & Bang 2.4. Chi s6 uu thé bao
gém ) luong cac ca thé, cac loai wu thé, su vu thé bac ho va chi s6 EPT
(Ephemeroptera, Plecoptera, Trichoptera). Trong mot s6 trudng hop, ho
Chironimidae ciling dugc str dung. Vi¢c tinh toan chi s6 uu thé, ca hai mtc do
loai va bac ho, thi tét hon so vé&i cac phwong phap khac trong viéc danh gia
nhimng thay d6i chat luong nudc. Chi sé6 EPT kha twong quan véi chat lugng
nudc va ciing phan anh dugc strc khoe ctia cac sinh thai, do d6 chi sb nay ciing
thuong dugc st dung (Sangpradub et al., 1998a).

Dé gop phan hoan thién phwong phap quan trac dua trén su hiéu biét day
du vé d6 da dang cua hé sinh thai nudc ngot, nhat thiét phai tién hanh céc
nghién ctru toan dién da dang sinh hoc cua cac hé sinh thai dac trung cho cac
viing l1anh thd khac nhau trong ca nudc. Mdi phuong phép ¢6 uu nhuoc diém
riéng va c6 thé ap dung riéng 1é hay phdi két hop tuy dic trung cua ting ving
nghién ctu. Cé4c chi s6 da dang Shannon-Weaver va Margalef, chi s6 uu thé
Simpson va chi s6 dong déu Pielou da duoc st dung rong réi trong sinh quan
trac.

Sy da dang 1a diém dic trung co ban cia ciu tric quan thé hoic hé sinh
thai, ké ca trén can hodc dudi nuéc (Odum, 1975). Mot gia thiét co ban cho
ré“mg sy xao tron cua hé sinh thai thuy sinh hoac quén thé sinh vat dudi nuée
khi bi tac dong boi mot yéu t6 nao d6 s& lam giam di sy da dang (Hellawell,
1986). Su 6 nhiém va nhiing tac dong giy sbc s& lam giam sy da dang nhiéu
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hay it phu thudc vao mirc d6 6 nhiém. Nguoc lai, sy da dang thép chi thi cho
cac diéu kién bi 6 nhiém, ching c6 thé xdy ra do nhiing stress khac nhu cac
diéu kién 1y hoc & viung thugng ngudn (Hawkes, 1997). Nhiing thay dbi theo
thoi gian vé su da dang tai mot vi tri ¢6 ¥ nghia hon so véi nhiing thay dbi
theo khong gian xuyén sudt chiéu doc cua cic con song.

Céc chi s6 da dang c6 thé dugc ung dung cho hau hét cdc nhom sinh vat
hién dién & mgt con song. Mot vai chi s6 da dang chi tinh toan mot phén trong
cAu thanh quin thé, vi du ti 16 Chironomids/Oligochaetes nhu 1a mot phan
trong quan thé DPVKXSCL (Brinkhurst, 1966). Cac chi sb da dang c6 lién
quan kha chat ché trong viéc cung cp thong tin vé cau truc quan thé 1a cac chi
sO so sanh va twong dong. Cac chi sd nay xac dinh xu huéng twong dong dbi
v6i hai hay nhiéu quan thé sinh vat. Chung c6 thé duoc sir dung dé danh gia sy
gian doan trong quan thé ma nguyén nhan 13 do su thay doi cac yéu to6 moi
truong hodc dé phat hién va xac dinh tiéu chuan dé danh gia nhimng thay doi
theo thoi gian giira cac mau thu.

Viéc sir dung cac chi sé da dang trong nhiéu phuong phap khoa hoc ¢6
thé dugc chdp nhan trén khap thé gidi va dugc tng dung rong rai. O qui mo
toan cau, chién luge bao ton thién nhién da c6 tiéu chuan danh gia sy da dang
sinh hoc (s nhay cam cua cac loai wu thé). Cac chi s6 da dang trong cac
nghién ctru vé danh gia chat lugng nude thuong duoc st dung trong viéc danh
gia cac quan thé trong nhitng truong hop trudc va sau khi xdy ra, vi du sy x4o
tron trong pham vi rong ctia cac vi tri & ving thugng ngudn va ha ngudn. Phan
murc chit lwong nudce dya vao chi sé H’ thé hién ¢ Bang 2.4.

2.9.1.1 Uu diém ciia cdc chi so da dang

Viéc str dung cac chi sb da dang trong danh gia chit lugng nude c6 nhiéu
vu diém nhu (1) dé dang str dung va tinh toan; (2) c6 kha niang tmg dung dbi
véi tat ca cac vuc nude; (3) co su gidi han theo vung dia 1y va (4) chung sir
dung tdt nhat cho cac muc dich so sanh. Cac muc tiéu co ban ddi vai cac chi
s6 da dang trén quan diém kiém soat va quan 1y ngudn nudc 1a:

- Cung cap thong tin vé hién trang sinh hoc ma khong ¢ sy danh gia 1d
rang. Su da dang ctia quan thé trong nude thién nhién hodc ngudn nudc khong
bi x40 tron c6 thé bién dong trong cing mot loai ngudn nude hodc giita cac
loai ngudn nuéc khic nhau. Phuong phap khong thé dap ting dugc cai nhin
tong quat vuot muc bién dong 16n cia cac luu vuc song boi vi cac diéu kién
thuy 1y hoa c6 su bién dong rit 16n (Andersen et al., 1984).
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- T4t ca cac loai co trong luong béng nhau mic du c6 su khéac biét vé kha
ning chiu dung duoc su 6 nhiém nudc va chua co thong tin ghi nhan dugc vé
céu tric thanh phan loai.

2.9.1.2. Nhwoc diém ciia cdc chi sé da dang

Viéc sir dung cac chi sé da dang ciing c6 mot sé han ché nhu (1) Cac gia
tri thay ddi phu thudc vao chi sb duoc st dung, vi tri, k¥ thuat thu mau, doi khi
ca kich thudc mau, (2) Su dién giai cac gia tri chi thi lién quan tdi cac muc 6
nhiém khong 4p dung cho moi trudng hop, (3) Khong thé phan biét duoc giira
cac quan xi chéng chiu va khong chdng chiu 6 nhiém, (4) Khong thé cung cip
thong tin vé ban chit cia cic chat 6 nhim hién co, (5) Su phan hdi cua quin
x3 d6i voi 6 nhiém khéng thudng xuyén tuyén tinh va mot s loai c6 thé ting
tinh da dang va (6) twong ddi v cam ddi véi cai khac ngoai nhitng cuc doan 6
nhiém (Lé Van Khoa va ctv., 2007).

Bang 2.4: Phan muc chét luong nudc dya vao chi sé da dang Shannon-Weaver
(H’) (Stau et al., 1970).

Chi s6 da dang Chét’ lugng Iluzc'rc
<1 X Rat 6 nhiém
1-2 O nhiém trung binh
>2-3 O nhiém nhe
>3-4,5 Sach
>4.5 Rét sach

2.7.2. C4c chi s6 sinh hoc

2.7.2.1. Chi s6 BMWP (Biological monitoring working party) va ASPT
(Average Score Per Taxon)

Hé théng diém BMWP dugc tinh toan dua vao két qua nghién ctru cua
Armitage et al., (1983). Trong quan tric sinh hoc viéc tinh todn diém BMWP
bang cach 1iy téng s6 diém cua cac ho hién dién trong mau thu. Piém cua timg
ho phan 4nh kha ning chiu dung mirc d6 6 nhiém cua ching, cic ho khong
chiu dung duogc 6 nhiém sé& c6 s6 diém cao, nguoc lai cac ho chiu dung duogc
mirc d6 6 nhidm s& c6 s6 diém thap (Sivaramakrtishnan, 1992).

Chi s6 ASPT la diém trung binh trén bac ho (ASPT) dugc tinh b@fmg
cach chia diém BMWP trén téng s6 ho ghi nhan dugc. ASPT dat gia tri cao
thé hién dic tinh méi trudng nudc sach, ASPT dat gia tri cang thap cho thay
moi trudng nudc cd mirc dd 6 nhidm cang cao. Phan murc chét luong nudc dua
vao chi s6 ASPT dugc trinh bay ¢ Bang 2.5.
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Bang 2.5: Thang xép loai chi sé sinh hoc ASPT va mic do 6 nhidm
(Enviromental Agency, UK, 1997)

Thr hang Chi s6 ASPT Xép loai mirc do 6 nhiém
VI 0 Nudc cyuc ky ban
Vv 1-2,9 Nuéc rat ban
AV 3-4,9 Nudc ban vura o
I 5-5,9 Nuéc ban vira B
I 6-7,9 Nudc it ban
I 8-10 Nudc sach

2.7.2.2 Chi 56 wu thé

Trong cac chuong trinh quan tric & hé théng song Dong Nai va hé théng
song rach & Pong bang song Ciru Long, Pham Anh Puc (2004) d3 st dung chi
s6 vu thé Berger-Parker dé danh gia chat luong nuée, chi s6 nay dugc Berger
va Parker xay dung nim 1970 va wu diém 16n nhat ciia chi sd nay 14 tinh ton
rat don gian. Pham Anh Dtic (2004) da budc dau dé nghi thang diém dénh gia
chét luong nude cho chi s6 uu thé Berger-Parker (Bang 2.6) nhu sau:

Bang 2.6: Thang diém dé& xuat cho chi s6 wu thé Berger-Parker

Giatri D Thang danh gia mirc d6 bén Thang danh gia 6 nhiém

viing
D<0,3 Quan x3 sinh vat rat bén vitng It ban (Oligosaprobic)
0,3<D<0,5 Quan x4 sinh vat bén viing Ban vira (B-Mesosaprobic)
05<D<0,7 Quan x4 sinh vat kém bén Bén vira (o-
viing Mesosaprobic)
D>0,7 Quan x3 sinh vat rat kém bén  Rét ban (Polysaprobic)
viing
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CHUONG 3: PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
3.1 Vat liéu nghién ctru

Cac dung cu va vat liu nghién ctru chinh bao gom: Gau day (gau
Petersen), sang ddy (kich thudc mét ludi 0,5 mm), vot thu mau con trung thiy
sinh hinh chit D, sang day, chai nit mai tréng va nau, boc nilon, kep gép mau,
formaline (37-40%), con (80°), khay nhwa, may anh, may dinh vi (GPS),...

3.2 Phwong phap nghién ciru

3.2.1 Pia diém va co sé chon diém thu mau

3.2.1.1 Dia diém thu mdu

Nghién ctru dugc thuc hién tai cac diém trén song chinh va song nhanh
cua song Hau thudc dia ban cac tinh An Giang, TP Can Tho, Hau Giang va
Soc Trang. Tong cong cd 36 diém duoc thu miu gom 14 diém trén song chinh
(5 diém dau ngudn, 5 diém giita ngudn va 4 diém cudi ngudn) va 22 diém trén
song nhanh. Vi tri cac diém thu miu dugc trinh bay cu thé ¢ Bang 3.1, Bang
3.2 va Hinh 3.1. Trong Bang 3.2 nguén tac dong 1én moi trudng nudc tai cic
diém thu mau ciing dugc mo ta chi tiét.

Bang 3.1: Cac diém thu mau trén sdng Hau (séng chinh)

Toa do Posau Thoi gianthu  Nguodn tac Khu vyc
thu mau dong
m?lu
STT  Diém thu (m)
N: 10°57'21,8" 8g30-9g15 No6ng
1 Long Binh E: 105°06'07,4" 2,3-3,2 nghiép
N: 10°43'10,0" 11g30-12g10 Nubi ca
2 Chau Dbc E: 105°06'56,3" 1,4-2,0 bé
N: 10°32°47.04” 13930-149g30 | Nudc thai
3 Binh My E: 105°17°45.48”  2,2-3,0 sinh hoat
Con  Binh N:10°29°25.68” 7900-7g30 | Nudc thai
4 Thuy E: 105°20°09.24”  2,4-3,2 sinh hoat
N: 10°26°31.08” 10g40-11g20 | Nudc thai
5 Hoa Ph E: 105°23°47.64”  1,7-2,2 sinh hoat Diu ngudn
N: 09°45'14,7" 8900-8g30 | Nuéc thai
6 Thét Nt E: 105°32'00,8" 1,6-2,3 sinh hoat
N: 10°08'47,9" 7930-8g00 | Nuéc thai
7 O Mén E: 105°39'19,5" 1,7-2,2 sinh hoat
N: 10°07'11,9" 10g30-11g00 | Nudc thai
8 Tra Noc E: 105°41'44,7" 1,7-2,4 sinh hoat
N: 10°05'28,4" 12945-13g15 | Nudc thai
9 Binh Thuy E: 105°43'45,6" 1,8-2,3 sinh hoat
N: 10°02°50.22” 14g00-149g30 | Nudc thai
10  Ninh Kiéu E: 105°47°31.38” 1,6-2,4 sinh hoat Giita ngudn
N: 09°58'05,2" 14g30-15g00 | Nudc thai
11 Doéng Pha E: 105°50'59,9" 1,7-25 sinh hoat Cubi ngudn
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N: 09°56'54,0" 1293013900 | Nudc thai
12 Mai Dam E: 105°52'23,1" 1,7-2,2 sinh hoat
N: 09°55'45,7" 8915-8g50 | Nudc thai
13 Céi Con E: 105°53'52,3" 1,6-2,1 sinh hoat
N: 09°44°06,9” 8900-8g45 | Nudc thai
14 Dai Ngai E: 106°04°25,0” 1,8-2,7 sinh hoat

Bang 3.2: Cac diém thu mau trén cac séng nhanh thudc song Hau

Toa do Do sau  Thoi gian thu Nguon tac dong
thu mau
mau
STT Diém thu (m)
N: 10°42'37 4" San xuat ndong nghi¢p
15 Vinh té E: 105°06'02,9" 1,3-1,7 13g30-14g30  (Nhém TV 1)
Nong truong N:10°08'20,5"
16 song Hau 1 E: 105°32'36,2" 1,3-18  14g00-14g30
Néng trudng  N: 10°09'05,4"
17 song Hau 2 E: 105°33'55,9" 1,3-19  14¢50-15g30
N: 10°36'53,3" Cach vung nu6i trong
18 Vinh Tre 1 E: 105°12'24,4" 1,4-18 8g-8g40 thiy san 5-10 km
N: 10°19°55.44” (Nhom TV 2)
19 Céi Sao 1 E: 105°27°34.62” 1,4-20 12g30-13g10
N: 10°17'16,4"
20 ThingLoi2  E:105°29'48,3" 1,4-18  13g00-13g30
N: 10°35'42,3" NU(A)} trf)ng thiy san
21 VinhTre2  E:105°11'24,1" 1,4-1,8 9g00-9g45 (Nhom TV 3)
N:10°18°34.92”
22 Céi Sao 2 E:105°26708.04” 7 4.2 0 13g30-14g00
N:10°16'41,6"
23 Thing Loi 1  F-10572931.8" 1,4-1,9  12g00-12g40
N: 10°32°21.30” Nudc thai sinh hoat
24 Cay Duong  E:105°15°01.68” 15-19 11g-11g45 (Nhém TV 4)
N:10°25°29.70”
25 Chéc CaPao  E:105°22°29.82” 15-2,1  9g00-9g40
N:10°17°36.96”
26 Cai Sén E: 105°27°26.52” 1,4-20 14g30-15g10
N:10°17'31,0"
27 Bo Ot E: 105°29'57,6" 1,6-2,2  10g00-10g30
N:10°15'31,0"
28 Thét Nbt E: 105°32'0,3" 1,5-2,1  9g00-9g30
N:10°06'31,0"
29 O Modn E: 105°36'46,7" 1,6-24  9g00-9g30
N:10°05'20,6"
30 Tra Noc E: 105°42'29,6" 1,5-20  12g00-12g30
N:09°59°57.84”
31 Cai Ring E: 105°44°33.96” 1,7-2,3  15¢00-15g30
N: 09°55'36,2"
32 C4i Du 1 E: 105°49'03 5" 15-21 7915-7g45
N: 09°55'50,0"
33 C4i DAu 2 E: 105°53'19,4" 1,4-21  13g30-14g00
N:09°56'16,0"
34 Méi Dam E: 105°52'28,1" 15-1,8 11g-11g30
N: 09°55'34,3"
35 Cai Con E: 105°53'27,4" 1,4-20 10g-10g30
N: 9°43°15,8”
36 Dai Ngi E: 106°04°01,4” 1,6-2,4  9g00-10g00
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Hinh 3.1: Vi trf cac diém thu mau trén song Hau
3.2.1.2 Co sé chon diém thu méu va phén chia cic nhém thiy vic

Séng Hau c6 chiéu dai khoang 200 km va dugc phan chia thanh ving
dau ngudn, giira ngudn va cudi ngudn véi khoang cach 67 km giira cac ving.
Trén céc séng nhanh, ngudn nudc thudc tuyén song Hau ngudn nudce bi anh
huéng boi cac hoat dong san xuit ndng nghiép, nudi trong thiy san va nudc
thai sinh hoat. Theo mét sd két qua nghién ctru thi sy phong pht va tinh da
dang thanh phan loai cia DPVKXSCL bj anh huéng rat 1én boi cac tac dong
cua con nguoi (Orwa et al., 2014; Egler et al., 2012, Temporetti et al., 2001
and Pitta et al., 1999). Do vay, nghién ctru nay chon cac diém chiu tac dong
bdi cac hoat dong nay nhu (i) anh hudng truc tiép boi cac hoat dong trong laa
va rau mau thudc dia phan tinh An Giang va Thanh phd Can Tho goi chung la
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nhém thuy vue 1 (Nhom TV 1); (i) ngudn nude chiu anh huéng gian tiép cua
nghé nudi trong thily san (chii yéu 1a ca tra), cach khu vuc nudi trong thity san
khoang 5-10 km goi chung 1 nhom thiry vuc 2 (Nhém TV 2); (iii) ngudn nuéce
chiu anh huéng truc tiép cua nghé nudi tréng thiry san (chu yéu 13 nuéi ca tra
trong ao dét) - nhom thuy vuc 3 (Nhém TV 3); va (iv) méi truong nude chiu
anh huong boi nude thai sinh hoat va rac thai cua nguoi dan sinh séng ¢ hai
bén bo song - nhoém thuy vuc 4 (Nhom TV 4).

3.2.2 Chu ky thu miu: Viéc thu miu trong nghién ctru nay duoc tién
hanh dinh ky 3 thang 1 1an trong thoi gian 1 ndm tir thang 6/2013 dén thang
03/2014 v&i tong cong 4 dot thu dugc trinh bay & Bang 3.3.

Bang 3.3: Chu ky thu mau

Dot Thoi gian Giai doan Mua

1 Théang 06/2013 Cudi mua khd dau mua Muia mua
mua

2 Théng 09/2013 Gilra mua mua

3 Théang 12/2013 Cudi mua mua dau mua Mua kho
kho

4 Thang 03/2014 Giira mua kho

3.2.3 Phwong phap thu va phén tich cic thong s6 méi trudng nwéc

Mau nude duoc thu & téng mit ¢6 do sau tir 0,1-0,5m dé phan tich cac
thong s6 chat lugng nudc. Mau nudc sau khi thu duge dem vé phong thi
nghiém Khoa Thuy san, trudng Pai hoc Can Tho. Cac thong s6 mdi truong
nudc dugce thu va phuong phdp phan tich dugc trinh bay ¢ Bang 3.4.

Bang 3.4: Phuong phép thu va phan tich mot s6 thong s6 méi truong nudc

STT  Théng sé6 moi Phuong phap thu

truong nudc mau Phuong phap phan tich
1 Nhiét do (°C) Po tryc tiép May do da chi tieuYSI 665
2 pH Do tryc tiép May do da chi tiéu YSI 556
3 Doduc(NTU) Do truc tiép 245?1680 Nephelometric
Tong vat chat lo Phuong phap trong luong
4 Tling (TSS, Trir lanh (4°C) (2540-D. TSS) (APHA,
mg/L) 1995)
¢ Oxyhoatan C6 dinh mau bang  Winkler 4500-O C (APHA,
(DO, mg/L) MnSO4 va KINaOH  1995)
5 I-[cl’)zuhtgio(g)gD C6 dinh mau bang  Hoan luyu kin 5220 B
mg/L) > H2S044M (APHA, 1995).
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Trir lanh (4°C) Khir Cd va Diazonium

7 N-NOs (mg/L) (APHA, 1999)

~ 0
§ TAN(mgL)  \0lanh(#°C) Phenate (APHA, 1999)
So mau bang phwong phap
9  P-PO% (mg/L)  Trit lanh (4°C) SnCl, 4500-P-D (APHA,
1995).
7 Cong pha kjedalh va so
Tong dam (TN, - o mau bang phuong phap
10 i) Trit lanh (4°C) Phenate, 4500-NHa-F
(APHA, 1995).
2 s Cong pha kjedahl va so
11 ;01/15)15“1 ar Trir lanh (4°C) mau bang phuong phap
g SnCl (APHA, 1995)
12 Tong vat chat Phuong phap dinh lugng
hitu co (TOM) (APHA, 1999)
13 Sachu dat Whiting et al. (2011)

3.2.4 Phuong phap thu va phén tich mdu PVKXSCL

3.2.4.1 Phwong phdp thu méu: Pong vat khong xuong séng ¢& 16n trong
nghién ctru nay dugc chia thanh 2 nhom: Pong vat khong xuong sdng c& 1on
song day (dong vat day) va con trung thuy sinh.

- Pjng vt ddy: Mau dong vat day duoc thu bang gau Petersen (MRC,
2010, Nocentini, 1989; Vii Ngoc Ut va Duong Thi Hoang Oanh, 2013, Pham
Anh Ptc va Piang Qudc Diing, 2016). Trén séng chinh, mau dugc thu ¢ bo
Nam song Hau. Tai mdi diém, tong s6 10 gau (0,3 m?) duoc thu theo mit ct
ngang cua dong song. Ddi véi song nhanh mau dugc thu 2 bén bo séng, mdi
bén 5 gau. Mau sau khi thu duoc cho vao sang day (kich thudc mit luéi 0,5
mm), loc rora nham loai bo bun, rac, sau d6 miu duge cho vao boc nylon va cd
dinh bang formol v&i nong d6 8-10% (Hinh 3.2).

Hinh 3.2: Cach thu mau dong vat ddy, (A) Mau dugc thu bang gau day va (B)
Mau dong vat day duogc loc qua sang (0,5mm)
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- Cén trang thiyy sinh: Mau con trung thiy sinh dugc thu bang vot ao
(kich thuéc mit ludi 0,25-0,5 mm, canh dai 40 cm) két hop viée tim bat cac
dong vat bam vao gia thé hodc cdy co thuy sinh (Hinh 3.3). Miu con tring
thuy sinh tai mdi vi tri khao sat duoc thu voi doan dai khoang 10 m véi 3 lan
1ap lai nén co téng dién tich thu mau khoang trén 10 m2. Ludi thu mau duoc
rira tht sach trudce khi thu mau & diém ké tiép. MaAu sau khi thu duogc cho vao
lo nhya va ¢b dinh béng formol 8-10%.

Hinh 3.3: Cach thu mau cén tring thiy sinh

3.2.4.2 Phwong phdp phan tich méu
- Phdn tich dinh tinh: Thanh phﬁn dong vat day duogc dinh danh dén
bac loai, riéng mau con trung thiy sinh dugc dinh danh dén bac ho b::ing cach
dua vao cac tai liéu phan loai da dugc cong bd nhu Bouchard (2012), Yunfang
(1995), Sangpradub and Boosoong (2006), Bang Ngoc Thanh va ctv., (1980).
Mau vat sau khi dinh danh dugc lwu giit tai phong thi nghiém Thuy sinh, Bo
mdn thiy sinh hoc tmg dung, Khoa Thuy san, Truong Pai hoc Can Tho.
- Phédn tich dinh lwgng: Sau khi xac dinh dinh tinh, cdc nhém dong vat
day duoc dém riéng vai timg ca thé va xac dinh mat do theo cong thic:
D =X/S
Trong d6: D la mét d9 tinh theo ca thé/,m2
X 14 s6 ca thé DPVKXSCL dém dugc trong mau thu

S 1a dién tich thu mau (S=n x d), v6i n 13 s6 lyong gau duoc
thu d la di¢n tich mi¢ng gau

3.2.5 Phwong phap phan tich va xir Iy s6 li¢u
S liéu thu thap dugc xir Iy va phan tich bang phdn mém phan tich thong
ké SPSS 22.0 va XLSTAT 2016.
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3.2.5.1 Ngi dung 1: Pdnh gid chit lwong nwéc mit trén séng chinh va
song nhdnh thujc tuyén song Hiu

Két qua cua nodi dung nay 13 tong quan vé chat lugng nudc mit tai ving
nghién ctru. Phén tich sy khac biét ciia cac yéu td chat lvong nudc cling nhu
muc d6 6 nhiém nudc cia cac nhom thuy vuc trén song chinh va séng nhanh
duogc trinh bay & Bang 3.7. Chi s chat luong nude (WQI) duoc tinh toan theo
Kannel et al. (2007) va Liu et al., (2012) boi cong thire dudi day va dugc liét
ké ¢ Bang 3.5.

Cong thirc tinh chi sé chit luong nudc: WQI =k 3.CiPi) /(CPi)

Trong do: k 1a hang sé dao dong tir 0,25-1 (k = 1 khi nieéc khong bi 6 nhiém
(saph hodc co vat chat lo lung tu nhién), k = 0,75 khi nuéc bi 6 nhiem nhe, sui bot, do duc
thap voi mdu mté‘c’khéng tw nhién, k = 0,5 khi nwoc co do duc cao, mau nuoc khong ty
nhién, nhiéu vdt chat hitu co lo ling va k = 0,25 khi nuede bi 6 nhiem mike do cao, mau nude
hoi den).

Ci la gi4 tri chuan héa va Pi 1a trong s6 cta cac thong sb méi trudng nude
duogc trinh bay ¢ Bang 3.5.
Bang 3.5: Trong s6 (Pi) va gié tri chuan hoa (Ci) cia mot sb théng sé chat
luong nudce (Kannel et al. (2007) va Liu et al., (2012))

Yé‘{ to Gi4 tri chudn hoa (Ci)
mol
trudng
nudc Pi 100 90 80 70 60 50 40 30 20 10 0
Nhiét do
(°C) 1 21/16 22/15 24/14 26/12 26/10 30/5 32/0 36/—2 40/—4 45/-6 >45/<—6
pH 1 7 7-8 7-85 7-9 6,5-7 6-9,5 5-10 4-10 3-12 2-13 1-14
DO 4 >75 >7 >65 >6 >5 >4 >35 >3 >2 >1 <1
N-NH4* 3 <001 <005 <01 <02 <03 <04 <05 <0,75 <1 <1,25 >1,25
N-NO2 2 <0,005 <001 <0,03 <005 <0,1 <0,15 <0,2 <0,25 <05 <1 >1
N-NOz 2 <05 <2 <4 <6 <8 <10 <15 <20 <50 <100 >100
COD 3 <5 <10 <20 <30 <40 <50 <60 <80 <100 <150 >150

Ghi chii: Pon vi tinh cho cdc thong s6 chdt hrong nude la mg/L, ngoai trir pH va nhiét dg (°C)

Ngoai ra, nghién ctru ciing tinh toan chi sb chat luong nudc (WQIn) dé
danh gia su tic dong cua con nguoi dén chit lugng ngudn nuédc song Hau
(MRC, 2008) theo cong thuc:

WQIni = Q(p1 + p2 +....+pn)/M) x 10

Trong d6: - p 13 diém s ctia mdi mau, (néu DO, N-NH4*, COD va TP ddp ting
dwoc mirc huwong d~d~n trong Bang 3.6 sé dugc 2 diém, néu chi cé N—NHf1+ va TP dap ung
dwoc mirc hwong dan sé dwoc 1 diem, cdc truong hop con lai sé duoc 0 diém).

- n 1 s6 mau thu trong 1 nim
- M 1a s6 diém t6i da co thé dat duge cta cac mau trong 1
nam
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Bang 3.6: Céc thdng sé méi truong nuéc st dung trong hé thong phan loai

chat lugng nude do ¢6 su tac dong cia con ngudi (MRC, 2008)

Céc yéu td moi trudng nudc Don vi tinh Gia tri
DO mg/L >6
N-NH4* mg/L <0,05
COD mg/L <4
TP mg/L <0,08
Bang 3.7: Phuong phap phan tich s6 liéu caa noi dung nghién ciu 1
STT  No6i dung phan tich Phuong phap phan tich
1 - S0 sanh sy khac biét ctia cic thdng So sanh trung binh bang phan

s6 moi truong nude trong Bang 3.4
gitra cac nhém thuy vuc (khu vuce) va
trong cung mdt nhom thuy vuc qua
cac giai doan khao sat.

- So sanh su khac biét vé chét lugng
nuéc (chi s6 WQI) ciia cac nhom
thuy vuc (khu vuc) qua cac giai doan
thu mau

tich phwong sai mot nhan t6
(One-Way ANOVA) voéi
kiém dinh “Tukey HSD”
(p<0,05)

2 So sanh sy khac biét ctia c4c thong sd
moi trudong nudce gitra song chinh va
s6ng nhanh

Kiém dinh t “Independent-
Samples T-test” (p<0,05)

3 Phan tich sy bién dong va mbi tuong
quan giita cac thong s6 moi trudng
nudc (Bang 3.4) cua cac nhom thuy
vuc (khu vuc) thu mau va theo mua
vu thu mau

Phuong phap xac dinh thanh
phan co ban (Principal
Component Analysis, PCA)
Phan tich nhan té (Factor
analysis)

3.2.5.2 Ngi dung 2: Pa dang thanh phan dpng vt ddy trén sdng chinh

va song nhanh thuc tuyén song Hau

Noi dung nghién ctru nay nham phan tich sy khac biét vé thanh phan, s6

luong va ciu tric thanh phan loai dong vat day theo tirng nhom thiy vuc thu

mAu, tim ra qui luat bién dong cac nhom dong vat ddy, danh gia sy twong dong

thanh phan dong vat day trén song chinh va song nhanh qua cic giai doan

khao sat. Bén canh d6, nghién ciru ciing danh gia tinh da dang thanh phan

dong vat day, xac dinh mdi tuong quan gitra cac chi so6 da dang, chi s6 vu thé

voi thanh phan loai va mat do cua dong vat day. Cac chi so6 da dang va mot so

phuong phép chinh 4p dung trong phan tich sb liéu dugc trinh bay trong Bang

3.8 va Bang 3.9.
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Bang 3.8: Cac chi sb xac dinh tinh da dang va str dung trong quan tric sinh

hoc str dung dong vat day

Céc chi s6 Cong thirc tinh Mo ta

1  Chisé da dang H'=-Zpilnpi pi=niN

Shannon-Weaver ni lasé luong ca thé cua loai thir

() o

N 1a tong s0 ca thé dong vat day

2 Chi s0 da dang g-S-1 S 1 tong s0 loai

Margalef (d) LnN N 1a tong so0 ca thé dong vat day
3 Chi sb uu thé D=Nwmax/N Nwmax 12 tong s6 cé thé cua loai

Berger-Parker c6 sb lugng cao nhat

(D) N 14 tong sb ca thé dong vat day
4  Chi sb dong déu J’=H’/LnS H’ 14 chi s6 da dang H’

Pielou (J°) S 14 tong s6 loai dong vat ddy

Bang 3.9: Cac phuong phap phan tich so liéu cua noi dung nghién ciu 2

STT No6i dung phan tich Phuong phap phan tich
1 So sanh su khac biét vé sb luong (mat Kiém dinh phi tham sO

do) dong vat day giltta cac nhom thuy iskal-Wallis (K-Independent
vuc trén song chinh va song nhanh qua 1ples) duoc ap dung

cac giai doan thu mau

2 - So sanh su khac biét vé mat do dong
vat day gitra song chinh va séng nhanh
qua 4 dot khao sat
- So sanh sy khac biét chi sd wu thé
Berger-Parker va chi s6 dong déu Pielou
gitra song chinh va song nhanh

Kiém dinh phi tham so
“Mann-Whitney”
(p<0,05).

3 - So sanh sy twong dong vé thanh phan
dong vat day gitta cac khu vuc dau
nguodn, gitta ngudn va cudi ngudn trén
sbng chinh.

- So sanh sy twong dong vé thanh phan
dong vat day gilta cac nhom thuy vuc 1,
2, 3 va 4 trén séng nhanh.

Phan tich cum (Cluster
analysis)

4 Danh gia sy twong dong vé thanh phan
dong vat day gitra song chinh va song
nhanh bang chi sb twong ddng Sorencen
(1948)

S=2C/(A+B)
Trong do6 :
A 1a s6 loai hién dién &
khu vuc A
B 1a s6 loai hién dién &
khu vuc B

61



C la so6 loai hién dién & ca
khu vuc A va B

Phéan tich su bién dong va modi tuwong
quan gitra cac nhém dong vat day theo
mua vu thu mau

Phuong phap xac dinh
thanh  phan
(Principal
Analysis, PCA)
Phan tich nhan t6 (Factor
analysis)

co ban
Component

Phin tich twong quan chinh tic giita
thanh phan ho dong vat day va cac thong
s moi trudng nude

Phan tich CCA (Canocial
Correspondence Analysis )

- Sy twong quan cua cac théng s6 moi
truong nudc (Bang 3.4) véi thanh phan
loai va mat do dong vat day.

- Phan tich mdi twong quan giita céc chi
sb WQI, cac chi s6 da dang, chi s6 uu
thé, thanh phﬁn loai va mat do dong vat
day.

Tuong quan (Pearson
correlation) & mic y nghia

p<0,05

So sanh su khéc biét cac chi so da dang,
chi s6 wu thé va chi sé dong déu trong
Béng 3.8 gilra cac nhém thuy vuc

Phan tich phuong sai mot
nhan t6 (One-Way
ANOVA) véi kiém dinh
“Tukey HSD” (p<0,05).

So sanh su khac biét cta cac chi so da
dang Shannon-Weaver va Margalef giira

Kiém dinh “Independent
Samples T-test” (p<0,05)

song chinh va séng nhanh

Ghi chl: Chi s6 uu the Berger-Parker va chi so dong deu Pielou dwgc chuyén sang ARCSIN can bdc
2 trudc khi xur ly so liéu

3.2.5.3 Nji dung nghién civu 3: Phdt trién phwong phdp quan tric sinh
hoc sit dung dong vit khong xwong song cé lén

(1) Sir dung diong vit ddy trong quan tric sinh hoc

Noi dung nay s& duoc tién hanh thong qua két qua cia cac ndi dung trén
bao gém: (1) Pic diém chit luong nude cua khu vuc nghién ciu (2) Bién
dong thanh phan loai va mat d6 dong vat ddy (3) Cac chi sé da dang sinh hoc,
chi s6 wu thé va chi s dong déu lién quan t6i chat lugng nudc (mic d6 6
nhiém), va tir d6 (4) So sanh phan muc chit lugng nudc khi st dung phuwong
phap sinh hoc (chi s da dang Shannon-Weaver va chi s wu thé Berger-
Parker) va phuong phap 1y héa hoc (chi sb chét lwong nuée, WQI) trong cung
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khu vuc khao sat nhdm tim ra chi s6 quan trac phu hop nhit dé danh gid chat
lugng nudce cho luu vue song Hau.

(2) Sir dung dong vit khong xwong song cé Ién trong quan tréic sinh
hoc

Nghién ctru xac dinh dugc thanh phén ho DVKXSCL phan bd tai cac
diém thu trén song Hau qua céac giai doan khao sat dé tir d6 danh gia kha ning
tmg dung hé thdng diém BMWPV'ET (Biological Monitoring Working Party)
thong qua viéc tinh toan chi sd trung binh bic ho (Average Score Per Taxon,
ASPT) trong danh gia chat luong nudc (Bang 3.10). Nghién ciru ciing tim ra
cac ho co va khong co trong hé thong diém BMWPV'ET, sau d6 dya vao (1) cac
thong sb 1y hoa hoc, (2) chi sé chit lwong nudc va (3) dic diém méi trudng
song cia DPVKXSCL lam co so cho viée bo sung mot sé ho DPVKXSCL phén
bb & tuyén séong Hau vao hé thong diém BMWPVY'ET img dung trong quan trac
chat luong nude cho luu vire song Hau.

(3) B sung mét s6 ho PVKXSCL phdt hi¢n dwoc ¢ khu viee nghién
ciru vao hé thong BMWPV'ET

Dua trén dic diém phan bd, diéu kién moi truong séng va cac chi sd chiu
dung 6 nhiém, cac ho PVKXSCL da phat hién dugc ¢ khu vuc nghién ctru
nhung khong c6 trong hé thong diém BMWPV'ET duoc dé xuét bo sung vao hé
théng nay dé danh gia chat lugng nude cho cac dong song thude luu vyuc sdng
Hau.

Bang 3.10: Céc chi s6 sir dung trong quan tric sinh hoc st dung PVKXSCL

Céc chi s0 Cong thic tinh MO ta
1 BMWPVET Cho diém theo timg ho tir 1 dén
(Nguyén Xuan 10 diém tuong Gng v6i ho chiu
Quynh, 2004) dung dugc 6 nhiém cao nhét 1a

1 diém va tiang dan dbi véi cac
ho c6 tinh nhay cam cao nhat 1a
10 diém (Nguyén Xuan Quynh
(2004) (dugc trich boi Lé Vin
Khoa va ctv., 2007)

2 Chi so trung binh ASPT = N 14 tong s6 ho c6 trong mau
bac ho (ASPT) Z(BMWPVIET)/N

(4) Tom tit qui trinh thwe hién phwong phdp quan tric sinh hoc irng
dung cho luu vuc song Hau

Trén co sé két qua nghién ciru ctia luan an, nghién ciru s& tom tat qui
trinh thyc hién phuwong phap quan tric sinh hoc tng dung cho luu vuc séng
Hau.
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CHUONG 4: KET QUA VA THAO LUAN

4.1 Noi dung 1: X4c dinh hién trang chit lwgng nuée trén sdong chinh
va song nhanh thudc tuyén song Hau

4.1.1 Mot s6 yéu to 1y hoc ciia nwéc tai cac khu vue thu miu trén
séng chinh va séng nhanh thudc tuyén séng Hau

4.1.1.1 Nhiét dp nwoc

Nhin chung, nhiét d6 nudc co su bién dong qua cac dot thu mau theo
mua kho va mua mua. Nhiét do nudc khong co sy chénh 1éch 16n gifra song
chinh va séng nhéanh ca trong muia mua va mua kho, nhi¢t d§ nudc tai cac khu
vuc thu miu bién dong trong khoang tir 27,1-32°C, trung binh 29,29+1,16°C.
Nhiét d6 nudc khac biét khong c6 v nghia (p>0,05) gitra cac nhom thuy vuc
qua cac giai doan khdo sat, ngoai tror dot 2 trén song chinh va dot 3 trén song
nhanh (Bang 4.1 va Bang 4,2). Vao dot 2 trén song chinh c6 sy khac biét
(p<0,05) nhiét d6 nudc & ving giita ngudn (27,9+0,2°C) so véi ving dau
ngudn (28,9+0,5°C) va cudi ngudn (29,2+0,7°C), nguyén nhan Ia do ving dau
ngudn va cudi ngudn (152,0£43,5 NTU va 123,6215,8 NTU) c6 d6 duc cao
hon ving giira nguon (121,6+44,2 NTU) nén lam ting kha ning hap thu anh
sang tir d6 1am tang nhiét d6 nudc (USEPA, 1997). Tuong tu trén sdng nhanh
vao dot 3, d0 duc cia nudc co6 su khac biét (p<0,05) gitta nhom TV1
(118,3+50,4 NTU) va nhém TV4 (70,5£26,2 NTU) nén nhiét d6 & nhom TV1
(29,6+0,1°C) cao hon nhom TV4 (27,8+0,6°C). Nhié¢t d0 nudc tai cac nhom
thily vue thu mau ¢ xu huéng giam thap ¢ dot 2 va dot 3 so véi dot 1 va dot 4
do thoi diém thu mau & dot 2 ¢c6 mua nhiéu va dot 3 khong khi lanh kéo dai
nén nhiét 46 nude giam thip vao thoi diém nay (Bang 4.1, Bang 4.2). Theo
MRC (2015) da khao sat nhi¢t do nudc vao nam 2013 & luu vyc song Mé
Kong bao gom Lao (11 diém), Thai Lan (8 diém), Campuchia (19 diém) va
Viét Nam (10 diém), két qua cho théy nhiét do nuéc bién dong trong khoang
19,9-32,2°C. Nhiét do nudc & nghién ctru hién tai dao dong trong khoing
chung cua luu vyc. Nhiét do 13 mot trong nhitng yéu td gidi han sy phan b,
tang truong, va sinh san cua Oligochaeta, nhiét do thich hgp cho Oligochaeta
phat trién 1a 15,8-27,8°C (Sundic and Radujkovic, 2012). Ngoai ra, Pennak
(1953) cho rang nhiét do 30°C 1a mtrc nhiét d6 t6i han ma hau hét cac loai
Gastropoda déu ton tai. Nhin chung, nhiét do trong nghién ctru nay thich hop
cho doi séng cia PVKXSCL.

64



Bang 4.1: Nhiét @6 (°C) nudc tai cac khu vuc thu mau trén séng chinh.

DPau ngudn

Gitra nguon

Cudi nguon

(n=5) (n=5) (n=4)
1 30,8+0,9%Y 30,5+0,9%7 30,310,222
2 28,9+0,5°% 27,9+0,2%% 29,2+0,7°Y
3 28,5+0,6%% 28,741,138 27,4+0,13%
4 28,9+0,8%% 30,4+1,3%Y2 29,7+0,4%Y2

Ghi chu: So li¢u trinh bay trong bang la so TB+*DLC. Cdc gia tri trung binh co ky wmii a, b, c/x, y, z
khac nhau trong cung mdt hang/cét thi khdc biét cé y nghia thong ké (p<0,05) bang kiém dinh Tukey
HSD.

Bang 4.2: Nhiét d6 (°C) nudc caa cac nhom thuay vuc trén séng nhanh

Nhém TV1 Nhom TV2 Nhom TV3 Nhom TV4

Dot (n=3) (n=3) (n=3) (n=13)
1 30,6+0,9%Y 30,7£1,0%Y 30,7+1,1%% 30,4+0,6%*
2 28,3+0,3%* 28,7+0,28% 29,240, 78 28,7+0,7%Y
3 29,6+0,1° 28,4+0,6%0% 28,6+0,8% 27,8+0,6%%
4 30,6+1,0%Y 29,7+0,9%% 29,7+0,9%% 29,610,427

So liéu trinh bay trong bang la so TB+DLC. Cdc gia tri trung binh c6 ky tw mii a, b, c/x, Y, z khac
nhau trong cung mét hang/cét thi khdc biét co y nghia thong ké (p<0,05) bang kiém dinh Tukey HSD.

4.1.1.2 Gia tri pH

Két qua khao sat cho thay gia tri pH c6 su bién dong kha 16n giita céc
diém thu mau va nim trong khoang 6,3-8,0, trung binh 7,1+0,3. pH trung binh
vao mua khd (dot 3 va dot 4) cao hon mua mua (dot 1 va dot 2) & hau hét cac
nhém thiy vuc thu miu. Gia tri pH cua cac nhém thiy vuc khac biét khong co
¥ nghia thdng ké (p>0,05) qua cac giai doan khao sat, ngoai trir & dot 2 trén
séng chinh, pH c6 su khac biét (p<0,05) gitta cadc khu vuc dau ngudn
(7,30,1), giita nguodn (6,5+0,2) va cudi nguodn (6,9+0,2) (Bang 4.3 va Bang
4.4). Do thoi diém thu mau vao dot 2 tai cac vi tri thu miu & khu vuc gitta
ngudn va cudi ngudn c¢6 mua nhiéu, pH ctia nudc mua thap hoa 1an vao ngudn
nude trén song nén pH ghi nhan duoc thap hon pH ¢ ving dau ngudn. Nhin
chung, két qua thé hién pH trén song Hau dé bi bién dong vao muia mua, mic
du vay nhung su chénh léch pH gitta miia mua va mua kho khong dang ké va
déu trong gi6i han quy dinh tai QCVN 08-MT: 2015/BTNMT (A1) cho sinh
hoat va nudi trong thuy san (6-8,5). Qua d6 cho thidy mic du pH nudc c6 khac
nhau giira cdc diém va thoi gian thu mau nhung van trong gi6i han cho phép
dé stir dung nude cho cac muc dich hién nay. Theo Tripole et al. (2008), cac vi
tri ¢ pH<5,5 thi thanh phan DPVKXSCL bi suy giam. Oligochaeta cd lién
quan chit ch& véi nén day thiy vuc va vi thé chiing chiu dung t6t hon v6i moi
truong cd tinh axit do ching khong bi anh huong bdéi pH cia nude
(Mulholland et al., 1992). Tuy nhién, Sundic and Radujkovic (2012) cho ring
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gia tri pH cua nudc ciing anh hudng dén sy phan bd cua Oligochaeta vi ching
khong thé dinh cu dugc trong moi truong c6 tinh acid. Mdc khac, sy hién di¢n
cua Ephemeroptera va Trichoptera bi anh huéng manh khi moi truong c6 do
pH giam va vi vay ching thudng dugc st dung trong quan tric méi trudng
nudce bi axit hoa (Raddum et al., 1988).

Bang 4.3: Gia tri pH tai cac khu vuc thu mau trén séng chinh

Dau ngudn Giira ngudn Cudi ngudn
Dot
' (n=5) (n=5) (n=4)
1 7,1+£0,1% 6,9+0,1%Y 7,2+£0,3*%
2 7,3+0,1%% 6,5+0,2%* 6,9+0,20
3 7,3+0,3%* 7,3+0,2%7 7,3+0,1%%
4 7,5+0,3** 7,2+0,2%2 7,5+£0,1%Y

S6 liéu trinh bay trong bang la s6 TBPLC. Cdc gid tri trung binh 6 ky tw mii a, b, ¢ hodc x, y, z
kh&c nhau trong ciing mét hang/cét thi khdac biét cé y nghia (p<0,05) bang kiém dinh Tukey HSD.
Bang 4.4: Gia tri pH cta c&c nhom thuy vuc trén séng nhanh

Nhom TV1 Nhom TV2 Nhom TV3 Nhom TV4

Dot (n=3) (n=3) (n=3) (n=13)
1 6,7+0,1%* 6,7+0,2%% 6,7+0,3%* 6,9+0,4%%
2 7,0£0,4%% 7,1£0,28% 7,2£0,2%% 6,9+0,3**
3 7,1+0,0%% 7,1+£0,1%% 7,0£0,2%% 7,2+0,2%Y
4 7,240,4%% 7,6£0,4%Y 7,310,2%Y 7,4+0,2%Y

S0 li¢u trinh bay trong bang la so TB+DLC. Cdc gid tri trung binh c6 ky tw mil a, b, ¢ hodc x, y, z khac
nhau trong cing mét hang/cét thi khac biét cé y nghia (p<0,05) bang kiem dinh Tukey HSD.

4.1.1.3 P§ duc

b6 duc cta nude co su bién dong kha cao gitra cac giai doan khdo sat,
dao dong tir 14-225 NTU. D6 duc trung binh ghi nhan duoc cho séng chinh va
song nhanh lan luot 84,3+45,0 NTU va 94+46,7 NTU. D6 duc & hau hét cac
khu vuc khao sat dat gia tri cao nhét vao giai doan giita miia mua (dot 2). Trén
song chinh, d¢ duc & dot 2 cao hon (133+38,2 NTU) va khac biét c6 y nghia
thong ké (p<0,05) so véi cac dot con lai (51,4+38,7 NTU dén 82,6+38,6
NTU). Ving dau ngudn va gitta ngudn séng Hau, d6 duc ¢ dot 2 (152,0+43,5
NTU va 121,64+44,2 NTU) cao hon nhung khac biét khong c6 y nghia
(p>0,05) so véi dot 3 (87,5+45,7 NTU va 73,3£30,7 NTU), va khac biét
(p<0,05) so v6i dot 1 (78,1£13,8 NTU va 62,4+13,1 NTU) va dot 4 (48,8+34,3
NTU va 37,2+26,9 NTU). Vung cubi ngudn séng Hau, do duc ciing dat cao nhat
vao dot 2 nhung khac biét khong c6 y nghia (p>0,05) so véi cac dot khac
(Bang 4.5). Trén séng nhanh, do duc ctia cac nhom thiy vuc ciing dat cao nhat
vao dot 2, tuy nhién néu xét trong cung mot dot thu mau thi do duc khac biét
khong dang ké (p>0,05) giita cac nhoém thuy vuc (Bang 4.6). Trong 4 nhom
thuy vuc trén song nhanh, chi ¢c6 nhom thiy vuc bi anh hudng bdi nude thai
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sinh hoat vao dot 2 ¢6 do duc cao (134,2+34,2 NTU) va khac biét (p<0,05) so
v6i cac dot khac (54,3+32,5 NTU dén 80,4+27,1 NTU), cic nhom thuy vuc
con lai do duc khac biét khong co ¥ nghia (p>0,05) qua cic giai doan thu mau.
Do duyc ting cao vao giai doan giita mia mua (dot 2) 1a do nuéc 1ii mang nhiéu
phu sa tir thuong ngudn d6 vé cong thém nude mua rira troi bun va cac vit
chat tir hai bén bo xubng long song 1am do duc ting cao vao thoi diém nay.
Mot s6 nghién ctru cho thay phan 16n cac loai thudc Bivalvia khong thé chiu
dung dugc méi truong nude c6 dd duc cao (Pennak, 1989). Tuy nhién, Zhang
et al. (2014) cho rang Limnoperna fortunei va Corbicula fluninea (Bivalvia)
duoc tim thfiy chu yéu ¢ cac vi tri c6 do duc cao. Do duc cao hay thép déu anh
hudng dén sy phat trién cia PVKXSCL, vi du nhu diém thu Long Binh vao
dot 2 ¢6 do duc cao (224,7 NTU) mat dd ghi nhan duoc 340 ca thé/m?, va khi
d6 duc giam thap (15 NTU) thi mat do dong vat day tiang cao (1.293 c4 thé/m?.
Tuy nhién, mot s6 diém thu c6 do duc cao thi mat do dong vat day cling tdng
cao, ch'fmg hang nhu diém thu Cai Sao 2 va Théng Loi 1 do d6 duc cao ¢ cac
vi tri ndy dugc hinh thanh béi sy phat trién ciia tao 1a ngudn thirc dn cho dong
vét day phat trién.

Bang 4.5: Do duc (NTU) tai cac khu vuc thu mau trén sdng chinh

Dot Dau nguon Giita nguon Cubi nguon
' (n=5) (n=5) (n=4)
1 78,1+13,8%* 62,4+13,1** 70,0£10,4%*
2 152,0+£43,5%Y 121,6+44,2%Y 123,6+15,8**
3 87,545, 7% 73,3£30,7%Y 88,0+46,6%*
4 48,8+34,3** 37,2+26,9** 72,5+54,9%*

S6 liéu trinh bay trong bang la s6 TB+PLC. Cac gid tri trung binh c6 ky tuw mii a, b, c/X, y, z khac
nhau trong cung mot hang/cét thi khdac biét cé y nghia thong ké (p<0,05) bang kiém dinh Tukey HSD.
Bang 4.6: Do duc (NTU) caa cdc nhom thuy vuec trén séng nhéanh

Nhom TV1 Nhom TV2 Nhom TV3 Nhom TV4
Dot (n=3) (n=3) (n=3) (n=13)

1 102,2+54,6%* 87,8+22,6** 95,8+22,6%* 80,4+27,1%*
2 124,8+39, 7%~ 134,5+47,3**  178,5+47,3** 134,2+34,2%Y
3 118,3+50,4** 77,8+6,0%% 93,0+6,0%* 70,5+26,2%*
4 63,7+63,4%* 105,0+87,2**  106,0+87,2** 54,3+£32,5%*

S6 liéu trinh bay trong bang la s6 TB+PLC. Cdc gid tri trung binh c6 ky tuw mii a, b, c/x, y, z khac
nhau trong cting mgt hang/cét thi khac biét ¢é y nghia thong ké (p<0,05) bang kiém dinh Tukey HSD.

4.1.1.4 Téng chit rén lo liing (TSS)

Bién dong tong chat ran lo ling (TSS) ¢6 xu hudng twong ty nhu do duc
ctia nude. TSS & cac khu vuc thu mau qua 4 dot khao sat co su chénh 1éch rat
16m va dao dong 5-161mg/L, trung binh 51,5+31,7 mg/L. Ham lugng TSS vao
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mua mua cao hon mua kho & hau hét cac vi tri thu mau cua ca séng chinh va
song nhanh. TSS trung binh ghi nhan dugc vao mua mua va mua khd ¢ song
chinh va song nhanh 1an lugt 62,5+32,7 mg/L va 41,2+33,7 mg/L; 60+28,6
mg/L va 45,9+29 mg/L. Trén sbéng chinh, TSS cao nhit vao dot 2
(89,57£31,31 mg/L) va khac bi¢t (p<0,05) so voi cac dot khac (Bang 4.7).
Ving dau ngudn, gitta ngudn va cudi ngudn séng Hau c¢6 TSS dat cao nhat vao
dot 2 va khac biét (p<0,05) so véi dot 1 va dot 4, nhung khac biét khéng co y
nghia (p>0,05) so voi dot 3. Trén song nhanh, TSS trong cung mét dot khao
sat khac biét khong dang ké (p>0,05) giita cac nhom thuy vuc (Bang 4.8). TSS
¢ dot 2 (thang 09/2013) cao hon so véi cac dot khac do vao mua mua luu
luong nudc trén song cao, nude chay manh, 1i tir thuong ngudn do vé mang
nhiéu ph sa cong thém vat chat bj rira troi tir hai bén bd séng, do d6 TSS ting
cao vao thoi diém nay. Tuwong tu, nghién ciru khac ciing cho thay TSS trén
song Tién & khu vuc con Pha Pa cao nhét vao thang 9/2011 (Vi Ngoc Ut va
ctv., 2013). Theo QCVN 08-MT: 2015/BTNMT (A1) vé chit luong nudc mit
thi giéi han gia tri TSS 1a 20 mg/L, Qua d6 cho thay hau hét cac diém khao sat
trong nghién ctru nay déu c6 TSS cao hon gidi han cia QCVN 08-MT:
2015/BTNMT (A1). Anh hudng cta TSS 1én sy phat trién cia PVKXSCL c¢6
xu hudng twong ty nhu do duc va da dugc thao luan & trén.

Bang 4.7: Ham lugng TSS (mg/L) tai cac khu vuc thu mau trén séng chinh

Dau nguon Gitra nguon Cu01 nguodn

Dot

(n=5) (n=5) (n=4)
1 38,2+7,6%% 33,0+8,8%% 27,9421 5%%
2 99,8+39,6%Y 69,0+13,3%Y 102,5+28,7%Y
3 65,8+47,6%Y 43,8+34,08%Y 56,5+33,4%
4 26,6+£22,13* 18,0+12, 78 39,3+32,5%*

S0 li¢u trinh bay trong bang la so TB+DLC. Cdc gid tri trung binh c6 ky tw mil a, b, ¢ hodc x, y, z khac
nhau trong cung mét hanglcot thi khdc biét co y nghia (p<0,05) bang kiém dinh Tukey HSD.
Bang 4.8: Ham lugng TSS (mg/L) cta cac nhém thay vuc thu mau trén séng

nhanh

Nhom TV1 Nhom TV2 Nhom TV3 Nhom TV4

Dot (n=3) (n=3) (n=3) (n=13)
1 57,7+28,6%* 47,3+9,1%X 52,7+13,8%* 43,7+14,2%%
2 51,0+22,3%* 66,0+45,0** 86,3+50,8** 76,1+29,4%Y
3 65,7+27,9%* 46,3+13,3%% 74,0+35,8** 46,5+18,9%%
4 32,7+35,4%% 57,3+£52,6%* 75,3+47,5%% 27,7£17,0%*

S6 liéu trinh bay trong bang la s6 TB=PLC. Céc gid tri trung binh cé ky tw mii a, b, ¢ hodc x, y, z khac

nhau trong ciing mot hang/cét thi khdc biét ¢6 y nghia (p<0,05) bang kiém dinh Tukey HSD.
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4.1.1.5 Luu toc dong chdy

Luu tc dong chay tai cac vi tri thu mau trén tuyén song Hau co su bién
dong kha cao, dao dong tir 0,02-1,22 m/s (trung binh 0,19+0,23 m/s) va 0,02-
1,18 (0,31+0,31 m/s) lan luot cho song chinh va séng nhanh. Luu toc dong
chay nhin chung khong c6 sy thay d6i 16n qua cac giai doan thu mau trén song
nhanh, tuy nhién trén séng chinh luu téc dong chdy c6 xu hudng ting cao vao
giai doan mua i (thang 09/2013) vdi mue trung binh 0,32+0,29 m/s, vao thoi
diém nay mot s diém thu c6 luu tbe dong chay kha cao va co thé dat dén 1,22
m/s. Do song nhanh c6 10ng séng hep nén hau hét cac giai doan khao sat luu
tbc dong chay & song nhanh cao hon séng chinh va khac biét ¢ ¥ nghia théng
ké (p<0,05) ¢ dot 1 va dot 4, nhung khac biét khong dang ké (p>0,05) vao dot
2 va dot 3 (Hinh 4.1). Sporka and Nagy (1998) cho rang sinh vat day bi anh
huong boi diéu kién thiy vin ctua dong song chinh, khi dong nudc trén song
thay doi tir nude tinh sang nudc chay thi ca thanh phan loai va sinh khéi cua
cac nhom Oligochaeta va Chironomidae ciing nhu tong mat do dong vat day sé
bi giam xudéng. Nén ddy bun va so6i khong 6n dinh va sé bi di chuyén dén noi
khac khi Iuu téc dong chay cao va tir d6 1am thay d6i thanh phan ciia dong vat

day.
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Hinh 4.1: Luu téc dong chay trén song chinh va song nhanh cta song Hau

4.1.2 Mot s6 thong s6 danh gia mirc d6 dinh dwdng tai ciac khu vie
thu miu trén séng chinh va song nhanh thudc tuyén song Hau

4.1.2.1 Oxy hoa tan (DO)

Ham luong DO gitra cac diém thu mau bién dong 16n va dao dong tur 1,8-
8,0 mg/L, trung binh 4,9+1,4 mg/L. Ham lugng DO trung binh vao mua mua
va mua khd ¢ song chinh va séng nhanh lan luot 5,5+0,7 mg/L va 5,1+0,9
mg/L; 4,8+1,1 mg/L va 4,4+1,3 mg/L. DO vao mua mua cao hon mua kho &
hau hét cac khu vuc 1dy miu. Trén song chinh, DO ¢ ving diu ngudn, giita
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ngudn va cudi ngudn khac biét khong dang ké (p>0,05) trong cung mdt dot
khao sat. DO ghi nhan dugc ¢ dot 2 1a 5,7+0,9 mg/L, c6 xu hudéng cao hon céac
dot con lai (Bang 4.9). Luu tdc nuéc trung binh ¢ dot 2 (0,32+0,29 m/s) cao
hon cac dot khac (0,11£0,12 m/s dén 0,19+0,25 m/s) nén gitp ting kha ning
khuéch tan oxy vao trong nuéc. Ham lugng DO trung binh trén song nhanh
déu thap hon song chinh qua cic giai doan thu mau nhung khac biét khdng c6
y nghia (p>0,05) gilta cac giai doan khao sat (Bang 4.9 va Bang 4.10). SO0ng
nhanh truc tiép tiép nhin cac ngudn nude thai tir san xudt néng nghiép, nudi
trdng thiy san va nude thai sinh hoat. Cac ngudn nude niy chia nhiéu chat
hiru co nén qua trinh phéan hity cac vat chat hiru co da lam tiéu hao ham luong
oxy hoa tan, tir d6 1am giam DO trong nuéc. Thong s6 COD trén song nhanh
cao hon song chinh 1a minh chtng cho chit hitu co cao s& dugc trinh bay trong
phan sau. Nghién ctru cua nhiing tac gia khac (Pao Huy Giap va ctv., 2010)
cling cho thdy DO trén ha luu séng Mékéng dao dong tir 5-8,25 mg/L, trung
binh 6,640,9 mg/L. Theo QCVN 08-MT: 2015/BTNMT (loai Al) vé chat
lugng nude mat (DO>6 mg/L), DO phan 16n cac diém thu mau qua cac dot
khao sat déu thap hon 6 mg/L (117 truong hop trén tong sd 144 truong hop
khao sat, chiém 81%) thé hién mdi truong nudc bi 6 nhiém hiru co. Mot sb
loai ¢ ¢6 mang nhay cam véi méi truong nude c¢6 ham luong oxy thap, tuy
nhién mot s loai 6¢ c6 phdi ¢o thé chiu dung duge méi trudng nude ¢ ham
lugng oxy thap hodc khdng cé oxy. Giap xac nudc ngot chiu dung duoc 6
nhiém & murc twong ddi va co thé tim thay & cac thuy vuc nudc chay va nude
tinh, cac loai séng trén song c6 xu hudng it chiu dung duoc nhiing bién dong
ctia nhiét do, pH va oxy hoa tan hon nhiing loai phan b trong ao hoic hd
(Pennak, 1989).

Bang 4.9: Ham lugng DO (mg/L) tai cac khu vuc thu mau trén séng chinh

Dot DPau nguon Gitra nguon Cudi nguon
' (n=5) (n=5) (n=4)
1 5,7£0,7%% 4,7+0,8%%Y 5,240, 7%
2 5,6+1,1%% 5,7+£1,0%Y 5,9+0,5%%
3 4,9+1,3%% 5,9+1,3%Y 5,1+0,5%%
4 5,4+1,28% 3,7+£0,9%% 5,7+1,5%%

S6 liéu trinh bay trong bang la s6 TBPLC. Cdc gid tri trung binh ¢é ky twmii a, b, ¢ hodcx, y, z khac
nhau trong cung mot hang/cot thi khac biét co y nghia (p<0,05) bang kiéem dinh Tukey HSD.
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Bang 4.10: Ham luong DO (mg/L) cta cac nhdém thuay vuc trén sdng nhanh

Nhom TV1 Nhom TV2 Nhém TV3 Nhom TV4
Dot (n=3) (n=3) (n=3) (n=13)
1 5,0+1,8%* 4,2+1,43% 4,00, 7%~ 4,8+1,3%%
2 3,8+1,9%% 4,5+1,6%* 4,4+1,6%% 5,5+1,0%%
3 3,5+2,9%% 4,3+3,28% 4,812,824 4,8+1,5%%
4 4,1+1,6%% 4,2+0,43% 4,0+0,3** 4,5+0,9%%

Ghi chu: So liéu trinh bay trong bang la so TB+DLC. Cdc gid tri trung binh co ky tw mii a, b, ¢ hodc
X, ¥, Z khac nhau trong ciing mot hang/cot thi khac biét cé y nghia (p<0,05) bang kiém dinh Tukey
HSD.

4.1.2.2 Tiéu hao oxy hoa hoc (COD)

Ham luong vat chat hitu co trong nude duge danh gia bang chi s COD.
Két qua cho thady COD qua céc giai doan khao sat co sy dao dong kha 16n tir
2,56-35,84 mg/L, trung binh 14,3+6,3 mg/L. Nhin chung, trung binh COD trén
song nhanh cao hon song chinh qua cac dot thu mau va khac biét c6 ¥ nghia
(p<0,05) ¢ dot 1 nhung khac biét khong dang ké (p>0,05) ¢ dot 2, dot 3 va dot
4. Trén soéng chinh, ving dau nguén séng Hau ham luong COD vao mua kho
(dot 3 va dot 4) cao hon (p<0,05) so voi mua mua (dot 1 va dot 2) (Bang
4.11). Khu vuc nay c6 diém thu ¢ lang bé Chau Pdc nén c6 thé phan thai tir ca
nudi trong 16ng beé chira vat chat hiru co cao nén lam COD ting cao (25,6
mg/L va 22,08 mg/L). Ving giita ngudén va cudi nguon song Hau, COD khac
biét khong c6 ¥ nghia (p>0,05) qua céc giai doan khdo sat. Trén song nhanh,
phan 16n cac nhom thiy vuc déu c6 COD ting cao vao dot 4 va ting cao nhit
¢ nhom thuy vuc chiu anh hudng boi nude thai ndng nghiép (22,84+6,88 mg/L)
(Bang 4.12). COD ¢ cic nhoém thiy vuc bi anh hudong bdi nudc thai nong
nghiép va thily san khac biét khong 16n (p>0,05) qua cic giai doan thu mau;
trong khi d6 nhom thily vuc bi &nh hudng béi nude thai sinh hoat thi COD vao
mua kho (15,0+4,2 mg/L) cao hon mua mua (11,6+5,2 mg/L) va khac bi¢t co
y nghia (p<0,05). Nhin chung, COD vao mua kho6 cao hon mua mua ¢ ca song
chinh va séng nhanh. Pay cling 1a phat hién cua cac nghién cuu trude trén
song Hau (T6 Nguyét Nga, 2009; Thai Thi Nguyén, 2013). Pa s6 cac diém thu
mau (khoang 80% cac truomg hop khao sat) c6 COD vuot 10 mg/L, cao hon
tiéu chuan vé chat luong nude mit QCVN 08-MT: 2015/BTNMT (loai A1) tir
1-3,6 1an. Mot s6 diém thu c6 ham lugng COD cao vao mua kho (dot 4) nhu
Long Binh, Chau Péc, Binh My, Binh Thiy, Tra Noéc, Nong Trudng song
Hau, Vinh Tre,...véi COD bién dong tr 18,2-29,8 mg/L thi mat d6 dong vat
day ciing dat kha cao (1.293-4.560 cé thé/m?).
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Bang 4.11: Ham lugng COD (mg/L) tai cac khu vuc thu mau trén séng chinh

Dot Pau nguodn Giira nguon Cudi nguon
' (n=5) (n=5) (n=4)
1 10,4+4,28% 10,1+5,6%* 10,5+3,8%*
2 9,0£3,9%* 13,145,4%% 8,7+1,2%%
3 18,4+4,3%Y 11,9+2,43% 19,0+11,6%
4 19,3+3,1%Y 14,5+4,3%% 13,8+2,1%%

Ghi chii: S6 liéu trinh bay trong bang la s6 TB+PLC. Céc gid tri trung binh cé ky tw mii a, b, ¢ hodc
X, ¥, Z kh&c nhau trong cing mét hang/cét thi khdc biét cé y nghia (p<0,05) bang kiém dinh Tukey
HSD.

Bang 4.12: Ham lugng COD (mg/L) cta cac nhdm thuay vuc trén sdng nhanh

Nhom TV 1 Nhom TV 2 Nhom TV 3 Nhom TV 4

Dot (n=3) (n=3) (n=3) (n=13)
1 23,0£14,5%% 16,0£9,28% 14,4+6,8** 13,8+6,0**Y
2 20,3+10,7"% 8,1+5,28% 11,8+4,8% 9,5+3,0**
3 16,4+5,5%% 18,8+3,78% 18,246, 73% 15,6+5,1%Y
4 22,8+6,9% 20,248, 7% 19,0£2,28% 14,3+2,9%Y

Ghi chii: S6 liéu trinh bay trong bang la s6 TB+PLC. Cdc gid tri trung binh cé ky tw mii a, b, ¢ hodc
X, ¥, Z kha&c nhau trong ciing mét hang/cét thi khdac biét cé y nghia (p<0,05) bang kiém dinh Tukey
HSD

4.1.2.3 Dam Ammonium (TAN)

Ham luong TAN qua 4 dot khao sat trén song Hau c6 su chénh léch
tuong ddi cao gilta cac vi tri thu mau (0,01-1,45 mg/L), trung binh 0,26+0,26
mg/L. Ham lugng TAN & séng chinh thap hon séng nhanh (p<0,05) & dot 1,
dot 3 va dot 4 nhung khac biét khong c6 y nghia (p>0,05) & dot 2. Trén song
chinh, TAN & dot 3 dat cao hon (0,30+0,09 mg/L) céc dot con lai (0,09+0,08
mg/L dén 0,1620,10 mg/L) (Bang 4.13). TAN ving gitta nguén luén cao hon
so voi cac vung dau ngudn va cudi ngudn. Vung giira ngudn 1a khu vuc tiép
nhan ngudn nudc thai tir khu cong nghiép Tra Noc nén co thé lam anh hudng
dén TAN. O song nhanh, TAN ghi nhan dugc cao nhat & khu vuc bi anh
huong truc tiép bai nudc thai thiy san. Tuy nhién néu so sanh trong cling mot
dot thu mau thi su khac biét nay khong ¢ y nghia théng ké (p>0,05) giita cac
nhom thuy vuc (Bang 4.14). C6 khoang 39% cac diém thu miu c6 ham luong
TAN nuéc mat cao hon gidi han quy dinh cft Al QCVN 08-
MT:2015/BTNMT (0,3 mg/L). Theo két qua ciia nghién ctru ndy, TAN ¢6 mdi
twong quan thuan (p<0,05) voi mat do cia Gastropoda, khi TAN cao thi mat
do cua Gastropda cling dat kha cao, vi du tai diém thu Céi Sao 2 véao giai doan
mua khé mat d6 Gastropoda ghi nhan dugc 1.007-3.460 ct/m? véi sy uu thé
ctia ho ¢ dinh (Thiaridae) tuong ung véi TAN bién dong tir 0,89-1,27 mg/L.
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Bang 4.13: Ham lugng TAN (mg/L) tai cac khu vuc thu mau trén séng chinh

bau ngudn

Gitra nguon

Cudi nguon

(n=5) (n=5) (n=4)
1 0,05+0,03** 0,13+0,06%~ 0,08+0,14%*
2 0,11+0,04%* 0,23+0,15%* 0,13+0,02%%
3 0,28+0,08*Y 0,35+0,11%* 0,26+0,05*Y
4 0,11+0,06** 0,20+0,19%~ 0,04+0,01**

Ghi chii: S6 liéu trinh bay trong bang la s6 TB+PLC. CAc gid tri trung binh co ky tw mii a, b, ¢ hodc
X, Y, Z kh&c nhau trong cung mét hang/cét thi khdc biét cé y nghia thong ké (p<0,05) bang kiém dinh
Tukey HSD.

Bang 4.14: Ham lugng TAN (mg/L) cia cac nhom thuy vuc trén séng nhanh

Nhém TV1 Nhém TV2 Nhom TV3 Nhém TV4

Dot (n=3) (n=3) (n=3) (n=13)
1 0,24+0,14%x 0,630,718 0,78+0,44%% 0,19+0,27%*
2 0,17+0,06%* 0,24+0,16%* 0,29+0,19%* 0,13+0,04%*
3 0,62+0,28%Y 0,52+0,30%* 0,71+0,49%* 0,38+0,19%Y
4 0,26+0,10%*Y 0,48+0,46%* 0,51+0,33%* 0,16+0,12%*

Ghi chii: S6 liéu trinh bay trong bang la s6 TB+PLC. Cdc gid tri trung binh cé ky tw mii a, b, ¢ hodc
X, Y, z Khac nhau trong cung mét hang/cét thi khdc biét co y nghia (p<0,05) bang kiém dinh Tukey
HSD.

4.1.2.4 Ham lwong Nitrat (N-NO3")

Ham luong N-NOs™ tai cac vi tri thu miu trén song chinh va song nhanh
thudc tuyén song Hau dao dong tir 0,002-0,395 mg/L, trung binh 0,11+0,07
mg/L. Ham luong N-NOs™ trung binh ciia tat ca cac khu vuc khao sat vao mua
kho cao hon mua mua ngay cd trén song chinh va séng nhanh; trong d6 N-
NOs" ghi nhan cao nhat vao dot 4 ¢ hau hét cac nhém thity vuc. Trén song
chinh, N-NOs™ ¢ viing dau ngudn va gita ngudn séng Hau khac biét khéng co
cd y nghia (p>0,05) qua cac dot khao sat, tuy nhién ¢ ving cudi ngudén ham
luong N-NO3z* vao mua khoé (0,178+0,043 mg/L) cao hon mua mua
(0,051+0,030 mg/L) va khac biét c6 y nghia (p<0,05) (Bang 4.15). Két qua
nay phu hop véi nghién ciru ciia Vil Ngoc Ut va ctv. (2013), ham luong N-
NOs trén song Co Chién thudc song Tién cé sy bién dong kha cao qua céac
thang khao sat nhung c6 khuynh hudng tang vao cac thang mua kho, tap trung
vao cac thang 3 d&én thang 5 hang nim va giam thip vao mua mua. O séng
nhanh, N-NOs" trong ciing mdt dot khao sat khong khac biét (p>0,05) giira cac
nhém thity vue (Bang 4.16). Ham lugng N-NOjs- thich hop cho nudi trong thuy
san tir 0,2-10 mg/L (Boyd, 1998). Theo tiéu chuan cia QCVN 08-MT:
2015/BTNMT cac diém thu miu déu c6 ham lwong N-NO3™ dat gidi han cho
phép (loai A1) (<2 mg/L). Ham luong N-NOs3" tang cao vao dot 4 trung hop véi
thoi diém mat do dong vat day tang cao ¢ hau hét cac nhom thiy vuc voi mat
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d6 trung binh tir 645+646 c4 thé/m? dén 2.137+681 ca thé/m? va 722+570 dén
2.536+1.977 lan luot cho séng chinh va song nhanh.
Bang 4.15: Ham luong N-NOs™ (mg/L) tai cac khu vuc thu mau trén séng

chinh
Pot DPau nguén Giira nguon Cudi ngudn
' (n=5) (n=5) (n=4)
1 0,098+0,050%** 0,101+0,072%* 0,041+0,042%*
2 0,068+0,021%* 0,070+0,007%* 0,060+0,011%*
3 0,145+0,141%* 0,133+0,015%* 0,150+0,021%Y
4 0,14510,058% 0,099+0,052%* 0,199+0,043Y

Ghi chii: So liéu trinh bay trong bdang la so TBEDLC. Cac gia tri trung binh cé ky tw mii a, b, ¢ hoac
X, Y, Z khac nhau trong ciing mot hang/cot thi khdac biét cé y nghia (p<0,05) bang kiém dinh Tukey

HSD.
Bang 4.16: Ham lugong N-NOs™ (mg/L) cua cac nhom thuy vuc trén séng
nhanh
Nhom TV 1 Nhom TV 2 Nhom TV 3 Nhom TV 4
bot (n=3) (n=3) (n=3) (n=13)
1 0,086+0,035%* 0,141+0,057%% 0,122+0,042%Y 0,093+0,066**
2 0,044+0,038%* 0,042+0,039%* 0,040+0,024%* 0,069+0,027%*
3 0,098+0,058%* 0,095+0,007%% 0,066+0,019%™ 0,107+0,047%%
4 0,216+0,142%* 0,174+0,044%Y 0,113+0,022%Y 0,171+0,057%Y

Ghi chii: S6 liéu trinh bay trong bang la s6 TB+PLC. Cdc gid tri trung binh cé ky tw mii a, b, ¢ hodc
X, ¥, z Kh&c nhau trong ciing mot hang/cot thi khdac biét c6 y nghia (p<0,05) bang kiem dinh Tukey
HSD.

4.1.2.5 Lan hoa tan (P-POs%)

Két qua khao sat ham luong P-PO4% tai cac diém trén song chinh va song
nhanh bién dong tir 0,007-0,51 mg/L, trung binh 0,1+0,07 mg/L. Ham lugng
P-PO4* dat cao nhat vao dot 4, trong d6 P-PO4> khac biét co y nghia théng ké
(p<0,05) gitra song chinh va song nhanh do vao mua kho luu lugng nudc trén
song thap nén kha ning pha lodng nudc thai tir nudi trong thily san, trong laa
Va rau mau vao cac song thap hon mua mua. Két qua nay twong ty nhu nghién
ctru ctia Nguyén Thanh Phuong va ctv. (2007), vao mua khé (tir thang 3 dén
thang 6) muc nudc séong Hau tai Chau Pdc rat thap, luu tée dong chay yéu nén
ham luong dinh dudng tir viéc nudi ca Tra bé khong dugc pha lodng va tong di
dan dén su gia ting ham luong NHa+, N-NOs™ va P-PO4* trong nuéc. Trén
song chinh, P-PO4* giita dot 2, dot 3 va dot 4 khac biét khong nhiéu (p>0,05)
nhung khéac bi¢t c6 ¥y nghia (p<0,05) so voi dot 1 (Bang 4.17). Trén song
nhénh, khi so sanh trong cting mot dot thu mau thi P-PO4% khéc biét khong co
y nghia (p>0,05) gilra cdc nhom thuy vuc (Bang 4.18). Nghién ctru cua Thai
Thi Nguyén (2013) ciing cho thay chit luong nudc trén tuyén séng Hau c6 P-
POs*dao dong 0,017-0,415 mg/L. Theo QCVN 08-MT: 2015/BTNMT, P-
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PO,* trong nuéc mit dung cho cip nudc sinh hoat tdi da 0,1 mg/L. Qua d6
cho thdy & hau hét cic diém khao sat ngudn nudc trén séong Hau c6 mic do
dinh dudng cao, dac bi¢t vao mua kho trén song nhanh. Mt s6 vi tri thu mau
c6 ham luong P-POs* cao thi mat d6 dong vat day ghi nhan duoc cling kha
cao, dic biét cac gibng loai thudc Gastropoda va Oligochaeta nhu séng Tra
Néc vao dot 4 ¢ P-PO4* cao (0,33 mg/L) thi mat do Gastropoda cao (1.733
ct/m?), Dong Phi vao dot 4 (0,29 mg/L) c6 Oligochaeta dat 1.067 ct/m?. Céi
Sao 2 vao dot 3 va dot 4 (P-PO4* tir 0,12-0,17 mg/L tuwong ung véi mat do
Gastropoda tir 1.007-3.460 ct/m?.

Béang 4.17: Ham lugng P-PO4% (mg/L) tai cac khu vuc thu mau trén song
chinh

Dau nguon Gifra ngudn Cudi nguon

Dot

(n=5) (n=5) (n=4)
1 0,173+0,192* 0,096+0,0552* 0,082+0,034
2 0,056+0,013** 0,108+0,050%>Y 0,123+0,034°>
3 0,032+0,030** 0,017+0,012% 0,052+0,034%
4 0,106%0,051%* 0,189+0,113%Y 0,156+0,101%*

Ghi chii: S6 liéu trinh bay trong bang la sé6 TB+PLC. Cdc gid tri trung binh co ky tw mii a, b, ¢ hodc
X, ¥, Z Kh&c nhau trong cung mét hang/cot thi khdc biét cé y nghia thong ké (p<0,05) bang kiém dinh
Tukey HSD.

Bang 4.18: Ham luong P-PO4*(mg/L) cta cac nhém thay vuc trén sdng nhanh

Nhom TV 1 Nhom TV 2 Nhom TV 3 Nhom TV 4
Dot (n=3) (n=3) (n=3) (n=13)
1 0,112+0,019%* 0,089+0,032%* 0,062+0,032%* 0,081+0,036%*
2 0,102+0,045%* 0,072+0,041% 0,132+0,053%* 0,092+0,031%Y?
3 0,123+0,056** 0,082+0,086%* 0,116+0,058%* 0,049+0,032%*
4 0,163+0,093%* 0,167+0,085%* 0,124+0,039%* 0,121+0,036%%

Ghi chi: So liéu trinh bay trong bang la so TB+DLC. Cac gia tri trung binh c6 ky tw mii a, b, ¢ hodc
X, ¥, Z Kh&c nhau trong cung mét hang/cot thi khdc biét ¢é y nghia thong ké (p<0,05) bang kiém dinh
Tukey HSD.

4.1.2.6 Tong dam (TN)

Ham lugng TN tai cac vi tri thu mau c6 su chénh 1éch tuong ddi cao va
bién dong trong khoang 0,31-2,57 mg/L, trung binh 1,17+0,6 mg/L. Gi4 tri TN
0 cac khu vuc khao sat vao mua khdé cao hon mua mua & cé song chinh va
s6ng nhanh. Trén song chinh, TN ghi nhan cao nhat vao dot 4 va khac biét
(p<0,05) so vai dot 1 va dot 2, nhung khong khac biét (p>0,05) so véi dot 3.
Trong cung mot dot thu mau thi TN gitra ving dau ngudn, gitta ngudn va cudi
ngudn khac biét khong dang ké (p>0,05) 16n (Bang 4.19). Trén séng nhanh,
bién dong ham luong TN ghi nhan dugc tuong ty nhu trén song chinh, nghia
1a TN dat cao nhét vao dot 4 & tit ca cac nhom thuy vuc, trong d6 nhém thuy
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vuc bi anh hudng tryc tiép boi nudc thai thuy san c6 TN dat cao nhét. Tuy
nhién, trong cung mot dot khdo sat thi TN gilta cac nhom thuy vuc khac biét
khong c6 ¥ nghia (p>0,05) (Bang 4.20). Theo Boyd and Green (2002) dé han
ché t6i da kha ning gay phu dudng ngudn nude thi TN khong duge vuot qua 3
mg/L. Khi TN cao hon 1,7 mg/L thi kha ning giy pht dudng ngudn nudc rat
cao (Ongley, 2009). Két qua khao sat cho thiy hau hét cac diém thu miu trong
mua mua c6 TN thap, ngoai trir cic diém Cai Sao va Nong truong Séng Hau
vao ddu mua mua (thang 06/2013). VAo gitta mua kho (thang 03/2014) ty 1&
cac diém thu mau c6 TN cao hon 1,7 mg/L chiém 22%, dic biét xuat hién &
céc diém thu chiu anh hudng boi san xuat nong nghiép va thily san trén song
nhanh. Khi ham lugng TN trong nudc cao sé thuan 191 cho sy phat trién cla
Gastropoda, Malacostraca va Insecta, cu thé ¢ mot s6 diém thu c6 ham luong
TN cao nhu rach céi Sao 2 (2,19 mg/L), kénh cay Duong (2,37 mg/L) vao dot
3 thi mat do dong vat ddy ghi nhan duogc kha cao (1.017-1.927 ct/m?).

Bang 4.19: Ham luong TN (mg/L) tai cac khu vuc thu mau trén séng chinh
Dau nguon Gitra nguon Cu01 nguodn

bt (n=5) (n=5) (n=4)
1 0,03+0 4187 0,630 215X 0.83+0,16%%
2 0,84+0,27%% 1,030 3554 1,070 19%%
3 1,210 3259 0.94+0 412X 1,000 362
4 1,50+0,26°¥ 1.27+0 335 1,090 18

Ghi chi: So liéu trinh bay trong bang la so TB+DLC. Cdc gid tri trung binh cd ky tw mii a, b, ¢ hodc
X, Y, z Khac nhau trong cung mét hang/cét thi khdc biét co y nghia (p<0,05) bang kiém dinh Tukey
HSD.

Bang 4.20: Ham lugng TN (mg/L) tai cAc nhdm thay vuc trén séng nhanh

Nhém TV1 Nhém TV2 Nhém TV3 Nhém TV4

Dot (n=3) (n=3) (n=3) (n=13)
1 1,48+0,88%* 0,94+0,69** 1,28+0,47%% 0,95+0,30%*
2 1,13+0,25%* 1,11+0,39%% 1,04+0,61%% 1,1140,35%*
3 1,30+0,32%* 1,65+0,91%% 1,59+0,55%% 1,36+0,44%*
4 1,54+0,43%* 1,83+0,53%* 1,83+0,30%* 1,27+0,51%

Ghi chii: 86 liéu trinh bay trong bang la s6 TB+DLC. CAc gid tri trung binh cé ky tw mii a, b, ¢ hodc
X, ¥, Z kh&c nhau trong ciing mét hang/cot thi khdac biét cé y nghia (p<0,05) bang kiém dinh Tukey
HSD.

4.1.2.7 Tong lin (TP)

Ham luong TP ¢ cac diém khao sat qua 4 dot thu mau c6 su chénh 1éch
tuong d6i 16n va dao dong 0,01-1,12 mg/L, trung binh 0,29+0,25 mg/L. TP &
song nhanh cao hon song chinh nhung khéac biét khong c6 y nghia (p>0,05)
qua cac giai doan khao sat. Trén song chinh, TP & dot 4 dat cao nhét
(0,56+0,29 mg/L) va khac biét (p<0,05) so v&i cac dot khac. Trong cung mot
khu vuc thu mau, TP & ving dau ngudn khac biét khong dang ké (p>0,05) qua
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cac giai doan thu mau, trong khi dé vung giira ngudn va cudi ngudn c6 TP &
dot 4 dat cao nhat va khac biét (p<0,05) so voi cac dot khac (Bang 4.21). Trén
séng nhanh, TP trong cung 1 dot thu mau khac biét khong co ¥ nghia (p>0,05)
gitra cac nhom thuy vuc khdo sat. Nhom thuy vuc bi anh huong bédi nudce thai
nong nghiép va sinh hoat c6 TP ¢ dot 4 cao hon va khac biét (p<0,05) so voi
cac dot con lai, tuy nhién ddi v6i nhom thuy vyc anh hudng truc tiép hoac
gian tiép boi hoat dong nudi trong thuy san thi TP khac biét khong dang ké
(p>0,05) giita cac dot thu mau (Bang 4.22). Nhin chung, TP thip vao mua
mua va cao vao mua kho va trén song nhanh cao hon trén song chinh. Qua
trinh bon phan trong canh tic lta c6 thé 1am anh huong tryc tiép dén TP trén
song nhanh. Tai cac diém thu thudc khu vuc nudi trong thiy san trén song
nhanh ciing c6 TP dat kha cao do thuong xuyén tiép nhan luong 16n chit thai
clia ca nén c6 TP dat kha cao vao mua khd. Vii Ngoc Ut va ctv. (2013) ciing
cho théy TP trén song C6 Chién thudc song Tién dat gia tri cao vao giai doan
mua khd va dao dong tir 0,108-4,873 mg/L. Theo Boyd and Green (2002) néu
TP>0,1 mg/L thi kha ning phu dudng rat d& xay ra. Nghién ctru hién tai cho
thay 134 truong hop khao sat (93%) c6 TP>0,1 mg/L thé hién moi truong
nuéc c6 mirc do dinh dudng cao. Qua dé cho thdy TP trong nudc & cac diém
thu mau trong nghién ctru ndy twong dbi cao va trén séng nhanh cao hon séng
chinh. Khi moéi truong nudc c¢é ham lugng TP tang cao thi mat do dong vat
day ctuia cdc nhom thuy vuc cling tang cao, dac bi¢t vao giai doan mua kho.

Bang 4.21: Ham luong TP (mg/L) tai cac khu vuc thu mau trén séng chinh

Dau nguon

Gitlra nguén

Cudi nguon

bot (n=5) (n=5) (n=4)
1 0,250 20°% 0,160,062 0,12+0,04%%
2 0,24+0 042X 0,210 072X 0,18+0,06%%
3 0,190 107X 0,12+0 062X 0,130, 074
4 0.54+0,412% 0,55+0, 254 0,600,212

Ghi chi: So lieu trinh bay trong bang la s6 TB+DLC. Cdc gia tri trung binh c6 ky tw mii a, b, ¢ hodc
X, ¥, Z Khac nhau trong cung mot hang/cot thi khdc biét ¢é y nghia thong ké (p<0,05) bang kiém dinh

Tukey HSD.

Bang 4.22: Ham lugng TP (mg/L) ctia cac nhom thuy vuc trén sdng nhanh

Nhém TV1 Nhém TV2 Nhém TV3 Nhém TV4

Dot (n=3) (n=3) (n=3) (n=13)
1 0,17+0,08%* 0,18+0,132* 0,180,072 0,16+0,042%
2 0,33+0,178* 0,26+0,05%* 0,21+0,028% 0,23+0,09%*
3 0,22+0,073* 0,22+0,213% 0,20+0,10%* 0,14+0,09%*
4 0,760,252y 0,65+0,43%% 0,57+0,46%* 0,59+0,312Y

Ghi chii: S6 liéu trinh bay trong bang la s6 TBPLC. CAc gid tri trung binh c6 ky tw mii a, b, ¢ hodc
X, ¥, Z khac nhau trong ciing mét hang/cot thi khdac biét cé y nghia (p<0,05) bang kiém dinh Tukey
HSD.
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4.1.3 Ham lwong vét chit hitu co (TOM) trén nén day thity vue

Ti 18 phan tram (%) vat chat hitu co trén nén day thuy vuc (TOM) qua
cac giai doan khao sat khac biét khong c6 y nghia (p>0,05) gitta song chinh va
s6ng nhanh. Bién dong TOM giita cac diém thu mau tir 2,4-10,0%, trung binh
5,7£1,4 %. TOM trung binh trén song chinh va song nhanh lan luot 5,5+1,5%
va 5,8+1,4%, thap hon so véi nghién ctru ciia Vit Ngoc Ut va ctv. (2013) ¢
khu vuc con Pha Pa, huyén cho Lach, tinh Bén Tre thudc khu vuc song Tién,
TOM trung binh 6,8+2,2%.

Bang 4.23: Ham luong TOM (%) tai cac khu vuc thu mau trén séng chinh

Dot Dﬁzl 1’1%1)161’1 Giﬁéa ng;lén Cuéi(ngj(;)n
) n= n= n=

1 4,8+1,0%* 4,941, 7%% 5,6+1,3**

2 5,6+1,8%* 5,1+1,6%* 7,0£1,9%

3 5,2+1,2%% 6,3+1,2%* 5,8+0,6%*

4 4,7+1,9%% 6,0+1,5% 5,8+1,4%

Ghi chii: S6 liéu trinh bay trong bang la s6 TB+PLC. Cdc gid tri trung binh cé ky tw mii a, b, ¢ hodc
X, ¥, Z kha&c nhau trong ciing mét hang/cét thi khdac biét cé y nghia (p<0,05) bang kiém dinh Tukey
HSD.

Bang 4.24: Ham lugng TOM (%) cua cac nhom thuay vuc trén séng nhanh

Nhom TV 1 Nhom TV 2 Nhom TV 3 Nhom TV 4

Dot (n=3) (n=3) (n=3) (n=13)
1 6,9+0,9%* 5,6+1,0%* 6,5+1,2%* 5,2+1,0%%
2 6,2+3,4%* 6,2+0,8%* 6,8+0,6%* 5,1+1,2%%
3 6,9+2,28% 5,612,483 6,0+1,7%% 5,7+0,7%%
4 7,312,6%% 6,2+0,5%* 6,9+1,2%% 5,3+1,4%%

Ghi chii: S6 liéu trinh bay trong bang la s6 TBXPLC. Cdc gia tri trung binh cé ky tw mii a, b, ¢ hodc
X, Y, z Khac nhau trong cung mét hang/cét thi khdc biét coé y nghia (p<0,05) bang kiém dinh Tukey
HSD.

Trén song nhanh, nhom TV1 c¢6 TOM cao hon so vdi cac nhém thuy vuce
khac vao dot 1, dot 3 va dot 4, trong khi d6 nhém TV3 ¢6 TOM cao hon cac
nhém thuy vuc khac vao dot 2. Nguyén nhan 1a do nhom TV1 va nhém TV3
bi tac dong boi ngudn nude thai tir cac hoat dong san xuat nong nghiép va
thily san, moi truong nhiéu vat chat hiru co lang tu dudi nén day thay vuc lam
cho ham lugng TOM dat cao hon so véi cadc nhém TV khac. TOM trén song
nhanh ¢6 xu hudng cao hon song chinh qua cic dot khdo sat, tuy nhién sy
khac biét nay khong cé ¥ nghia théng ké (p>0,05). Trong cing mot dot khao
sat, TOM khac biét khong dang ké (p>0,05) giira cac nhoém thity vuc ké ca trén
song chinh va song nhanh (Bang 4.23 va Bang 4.24). Vao mua kho TOM cé
xu huéng cao hon mua mua nhung khic biét khong c6 y nghia thong ké
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(p>0,05). Ham lugng vét chit hitu co trén nén day thuy vuc c6 anh huéng dén
su phat trién ctua dong vat day, theo Culp et al. (1983) & thuy vuc nudc chay
khi nén day c6 vat chat hiru co thi sy gia ting ham luong vét chét hitu co ¢
méi twong quan thudn voi thanh phin DPVKXSCL. Ngoai ra, khi nén day c6
ham luong mun ba hitu co bi gidi han thi PVKXSCL s€ st dung cdc manh
vun hiru co lam thirc an (Rowe and Richardson, 2001).

4.1.4 Bién dong mot s6 yéu to chit lwong nwéc trén song Hau theo
mua i ) ) )

Tong cong cd 12 bién cac yéu td mdi truong nudc dugc dua vao phan
tich nhan t6 bang phuong phap xac dinh thanh phan co ban (Principal
Component Analysis, PCA). Két qua cho thay qui luat bién dong cua cic
thong s chat luong nudce trén séng Hau qua cac giai doan khao sat. Cac diém
thu ciia cac yéu to mdi trudng nude dugc sap xép theo thir tu tir cac diém thu
trén song chinh (14 diém) dén cac diém thu trén séng nhanh (22 diém) va sip
xép lan luot tir dot 1 dén dot 4 (Bang 4.27). Gia tri KMO=0,654 (Kaiser-
Meyer-Olkin Measure of Sampling Adequacy) trong phan tich cho thiy muc
d6 phi hop cua qua trinh thiét 1ap cac nhan t6 dya trén s6 cac bién va sé quan
sat (n=144). V&i 12 bién méi trudng nudc dugc to hop thanh 4 nhan t6 giai
thich duogc 63,31% téng phuong sai ca sé lidu (Bang 4.25).

Bang 4.25: Tong phuong sai dugc giai thich bai cac hop phan nhan t6

Phuong sai duogc xac dinh sau khi

Phuong sai dugc xac dinh xoay truc toa do
. i % phuong ] % phuong
Hop phan Tong sai % tich luy Tong sai % tich luy
1 2,74 22,80 22,80 2,05 17,10 17,10
2 2,19 18,27 41,07 2,01 16,74 33,83
3 1,35 11,25 52,32 1,97 16,40 50,23
4 1,32 10,99 63,31 1,57 13,07 63,31

Nhan t6 1 (NT1) giai thich 17,1% su bién dong cua s6 liéu thu duoc
(tong phuong sai, Bang 4.25). NT1 bi tac dong rat manh boi bién c6 hé sb
tham gia “duong, +” ctia d6 duc (0,91) va TSS (0,92) (Bang 4.26), nhan t6 1
c6 thé dugce xem 13 nhén t& “ham heong vit chdt lo ling trong nwéce” trong do
c4c gia tri udc luong cua NT1 (factor scores) co gia tri 4m ching to rang do
duc va TSS tai cac vi tri thu mau twong Gng c6 gia tri thap, nguoc lai gia tri
ctia NT1 c6 gia tri dwong thi do duc va TSS tai cac vi tri thu mau twong (g sé&
dat gia tri cao hon. Két qua nay ciling thé hién ham luong TSS va do duc ¢ dot
2 (Thang 9/2013, giai doan mua mua) (cac mau thu tir 37-72) cao hon so véi
céc dot khac (Hinh 4.2). Bén canh d6, théng qua hop phan nay ciing cho thay
d6 duc va TSS cung mbi tham gia déng bién (cung dau) vai NT1.
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Bang 4.26: Ma tran xoay cac hé sé tham gia cua cac bién thiy héa vao cac hop
phan co ban

Céc hop phan nhan t6 (NT)

NT1 NT2 NT3 NT4
Nhiét d6 0,67
pH 0,57
Do duc 0,91
TSS 0,92
DO -0,75
N-NOgz 0,62
TAN 0,76
™ 0,62
P-PO/* 0,80
TP 0,62 0,60
CcoD 0,63
TOM 0,62

Phuong phap xdc dinh: hop phan co ban (PCA) Xoay ma trdn Varimax — Kaiser. Cdc hé s6 ¢ gid
tri < 0,5 khong dwoc thé hién.

Nhan t6 2 (NT2) giai thich dugc 16,74% tong phuong sai (Bang 4.25),
NT2 ¢ su tham gia manh (hé sé duong, +) cua cac bién pH (0,57), N-NOg’
(0,62), TN (0,62), TP (0,62) va COD (0,63) (Bang 4.26). NT2 c6 thé goi 1a
nhan t6 “ham lwong dinh dudng va vdt chdt hiu co trong mede” va duoc su
tham gia dong bién ctia cac yéu t6 nay. Két qua tir Hinh 4.3 cho thay vao mua
mua (Dot 1 va dot 2 tuong rng vi céc vi tri tur 1 dén 72) cac gia tr1 udc luong
ctia NT2 phan 16n nhé hon 0; vao mua kho (dot 3 va dot 4, twong Ung véi cac
diém thu tir 73 dén 144) phan 16n céc gia tri udc luong cia NT2 16n hon 0;
quy lut nay thé hién ham luong dinh dudng va vat chat hiru co trong nudc
bién dong va c6 gia tri thap vao mia mua va cao vao mua khé.

Nhan t6 3 (NT3) giai thich 16,40% tong phuong sai (Bang 4.25), chiu tic
dong manh cua cac ham lugng DO (-0,75) va cac TAN (0,76) va TOM (0,62)
(Bang 4.26). NT 3 duoc goi la nhan td “dam ammonium va chat hitu co trén
nén day thity vuee”. Két qua cho thidy DO c6 sy tham gia nghich bién véi TAN
va TOM trong nhan t6 ndy (c6 nghia 1 khi gia tri DO cao, thi cac gia tri TAN
va TOM thap). Hinh 4.4 cho thay su bién dong ctia ham lugng DO, TAN va
TOM tai cac khu vuc thu miu khéng theo qui ludt 1d rang. Cac diém thu co
gia tr1 udc luong NT3<0 thi DO dat gié tri cao, cac diém thu ¢6 gia tri nay >0
thi DO thap. Cac diém thu c6 gia tri udc lwong NT3<0 thi ham luong TAN va
TOM dat gia tri thép va nguoc lai.
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Bang 4.27: Vi tri cac diém thu mau (s6 quan sat) trong phén tich PCA duoc
thé hién trong Hinh 4.2, Hinh 4.3, Hinh 4.4 va Hinh 4.5

Song chinh Sbng nhénh

bau . ) . Nhém  Nhém
Dot  nguon Giira nguon Cudinguon TV1 TV2 Nhém TV3 Nhom TV4

24,25, 26, 27, 28, 29,

1,2, 3,4, 11,12,13, 15, 18, 30, 31, 32, 33, 34, 35,
1 5 6,7,8,9 10 14 16,17 19,20 21,22,23 36
37, 38, 60, 61, 62, 63, 64, 65,
39, 40, 42,43, 44, 47, 48, 49, 51, 54, 66, 67, 68, 69, 70, 71,
2 41 45, 46 50 52,53 55,56 57,58,59 72
73,74, 96, 97, 98, 99, 100,
75, 76, 78, 79, 80, 83,84,85 87, 90, 102, 103, 104, 105, 106,
3 77 81, 82 86 88,89 ,92 93,94, 95 108
109, 110, 114,115, 123, 126, 132, 133, 134, 135,
111,112, 116,117, 119, 120, 124, 127, 136, 137, 138, 139,
4 113 118 121, 122 125 128 129, 130, 131 140, 141, 142, 143, 144
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Hinh 4.2: Gia trj wéc luong cua NT1-Ham heong vit chat lo ling trong nude

4.00000

3.00000

2.00000

1.000007]

00000

Gia trj wérc lwgng cua nhan t6 2

-1.00000

-2.00000

i

o
1%
91

Hinh 4.3: Gia tri w6c lugng ctia NT2-Ham liwong dinh dwéng va vt chat hitu co

81




4.00000

2.00000

.00000

Gia trj woc lwgng cua nhan to 3

-2.00000]

L
o
(A=

12
92
L4
9E-
P
9
1G4
95
19
99
b
9/
184
98
16
96

= 2 a2 A A A A A A

9l

Hinh 4.4: Gia tri udc luong cia NT3-Bam ammonium va chat hitu co trén nén
day thuy vuc
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Hinh 4.5: Gia tri udc luong ctia NT 4-Ldn trong nudc

Nhén t6 4 giai thich 13,07% tong phuong sai (Bang 4.25), NT4 c6 su
tham gia ctia nhiét do (0,67), P-PO4* (0,80) va TP (0,60) (Bang 4.26), goi
chung la nhan td “lan trong nuwoc”. Su tham gia cua bién nhiét do, P-PO4*> va
TP 1a dong bién trong NT4. Bién dong ham luong lan trong nudc vao dot 1 va
dot 2 khong theo qui luat rd rang, tuy nhién vao dot 3 (thang 12/2013) tuong
g véi cac diém thu tir 71 dén 110 phan 16n cac gia tri udc luong cia NT4<0
cho thay cac vi tri thu miu c6 ham luong lan trong nudc dat gid tri thap. Cac
diém thu c6 cac gia tri wdc lugng > 0 tip trung & hau hét cac diém thu vao dot
4 (thang 03/2014) cho thdy ham luong 1an trong nudc dat gid tri cao vao giai
doan mua kho (Hinh 4.5).
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4.1.5 Panh gia chat hrong nwéc trén song Hau bing chi s6 WQI
4.1.5.1 Chi sé6 WQI

Dua vao 4 thong s moéi trudng nude: DO, N-NH4*, COD va TP dé tinh
toan chi s WQIhi. Khi 10>WQIni> 9,5 thi chit lugng nudc khong bi tac dong;
9,5>WQIhi > 8,5 chit luong nudc bi tac dong nhe; 8,5>WQIni >7 chit luong
nudc bi tac dong ¢ muc trung binh va WQIhi <7 thi chét luong nudc bi tac
dong manh. Véi két qua ghi nhan duoc ¢ tat ca cac khu vuc khao sat trong
nghién ctru nay déu c6 WQIhi nhé hon 7, ngoai trr diém thu & Cai Con trén
song chinh c6 WQIni = 10, diéu nay ching té chat luong nudc trén séng chinh
va song nhanh thudc tuyén song Hau bi tac dong manh mé bdi cac hoat dong
clia con ngudi nhu nudi ¢4 trong ao dat va ca bé trén song, hoat dong san xuat
néng nghiép, cong nghiép ciing nhu nude thai sinh hoat. Két qua nay ciing phu
hop véi két qua cia MRC (2008) trong giai doan khao sat tir 2000-2008, tat ca
cac vi tri khao sat & song chinh va song nhanh ctia song Mé Koéng tir Phnom
Penh, Campuchia dén Viét Nam déu bi tac dong boi cac hoat dong cua con
nguoi, trong do cac vi tri trén song nhanh bi tdic dong manh hon séng chinh do
su gia ting mat do dan cu sinh sdng ¢ hai bén bo sdng va su trao d6i nudc véi
song 16n dudi tac dong cua thity triéu bi han ché.

4.1.5.2 Chi sé WOI

Theo Kannel et al. (2007) chi sé6 WQI c6 thé duoc sir dung rong rii &
mot s6 qudc gia dang phat trién dé danh gia chat luong nude v6i nhiéu thdng
s6 chat luong nude khac nhau, trong d6 Liu et al. (2012) di ung dung chi s6
WQI dé danh gia chat lugng nude trén song Dongjiang, Trung Qubc dua vao 7
thong sd: Nhiét do, pH, DO, N-NHg4*, N-NO2", N-NO3 vd COD véi phan mtc
tir 6 nhiém ning (0-25), 6 nhiém trung binh (26-50), 6 nhiém nhe (51-70), sach
(71-90) va rat sach (91-100). Chi s6 WQI cang thap thi mdi trudng nudc cang
bi 6 nhiém. Két qua trong nghién ctru ndy cho thay chi s6 WQI c¢6 su bién
dong twong ddi 16n giira cac vi tri thu mau va dao dong tir 17,3-61,4 tuong
g véi chat lugng nude tir 6 nhiém nhe dén 6 nhidém nang. Trén séng chinh,
chi s6 WQI trung binh khéc biét khéng cé ¥ nghia (p>0,05) gita khu vuc dau
ngudn, gitra ngudn va cudi ngudn qua cac giai doan khao sat. Chi s6 WQI co
xu hudng cao vao giai doan giita miia mua cho thay chit lugng nudc vao giai
doan mua mua tot hon giai doan mua khé nhung khac biét khong dang ké
(p>0,05) giita cac dot thu mau & khu vuc giita nguon va cudi ngudn, riéng khu
vuc dau ngudn thi chi s6 WQI & dot 3 khac biét khong 16n (p>0,05) so véi dot
4, nhung khac biét (p<0,05) so véi dot 1 va dot 2 (Hinh 4.6). Trén séng nhanh,
bién dong chi s6 WQI tuong tu nhu & séng chinh, chi s6 WQI trung binh ghi
nhan dugc lan lugt 39,210,0, 40,9+10,2, 35,5+2,6 va 36,3+4,0 twong g cho
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dot 1, dot 1, dot 3 va dot 4, két qua nay cho thfiy muc do 6 nhiém méi trudng
nude vao mua khd cao hon mua mua. Néu xét trong cung mot dot thu mau,
nhém TV3 ¢6 chi sé WQI thap hon cac nhém thity vire khac & dot 1 va dot 2,
trong khi d6 nhém TV 1 ¢6 chi sé WQI thap hon cac nhém thuy vuc khac &
dot 3 va dot 4, tuy nhién sy khac biét nay khong cé y nghia (p>0,05) gitra céac
nhém thuy vuc (Hinh 4.6). Tém lai, do nhom TV1 bi tac dong boi viéc bon
phan trong qua trinh canh tac lha va rau mau va nhom TV3 bi anh hudng béi
nuée thai tir viéc nudi cé trong ao dat nén moéi trudng nudc cd nhidu dinh
dudng, do &6 mirc d6 6 nhiém nudc cia hai nhém thity vuc nay cao hon so véi
cac nhom thuy vyc khic. Mac du co su chénh 1éch chi sb WQI gifra song
chinh va song nhanh, tuy nhién sy khéac bi¢t nay khong c6 y nghia (p>0,05)
qua céac giai doan khao sat, trong d6 chi s6 WQI cua cac nhom thiy vuc trén
song nhanh vao mua kho ludn thap hon cac khu vuc trén song chinh cho thiy
mirc 6 6 nhidm trén song nhanh cao hon séng chinh. Ngoai ra, két qua xir 1y
tuong quan (Pearson correlation) cho thay khong c¢6 mbi twong quan chit ché
(p>0,05) gitra chi s6 WQI va d6 sau (tir 1,3-3,2 m) tang nudc thu mau dong
vat day, diéu nay c6 nghia 1a chat lwong nudc mat khong c6 sy thay doi dang
ké ¢ ting nude thap hon 3,2 m.

60 - BDotl ®Dot2 BEDot3 ODot4
50
— . I
g 40 ===z
Z :::%
E 20 - i
20 =
o III/
i
10 1 555%_.::;:
Déu ngudn | Giita ngudn | Cudi nguén |Nhom TV 1 ‘ Nhom TV 2 ‘Nhém TV3 ‘ Nhom TV 4
Séng chinh Song nhénh

Hinh 4.6: Chi sb chét luong nudc (WQI) trén séng chinh va song nhanh

4.2 N¢i dung 2: Pa dang thanh phan ddng vat day trén sdong chinh va
song nhanh thudc tuyén song Hau

4.2.1 Tinh chat nén day

Tinh chit nén day khong c6 sy khac biét dang ké qua cac giai doan khao
sat & ca song chinh va song nhanh. Nén ddy cua cac diém thu mau co ti 18
phan tram bun dat cao nhat (56%-68%) qua cac giai doan thu mau, ké dén 12 ti
1¢ cat (22-39%), thap nhat 14 ti 1& sét (4-15%) thé hién nén ddy cua séng chinh
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va sdng nhanh chi yéu 1a bun mém nhiéu mun b hitu co (Hinh 4.7). Theo
Ruggiero and Merchant (1979) su phan bd cua dong vat day c6 mbi tuong
quan chit ché véi tinh chat nén day hon cac thong sé chat lugng nuéc. Trong
nghién ctru nay, két qua xur 1y trong quan don bién (Pearson correlation) vé
tinh chat nén day véi mat d6 dong vat day cho thdy Oligochaeta, Polychaeta,
Gastropoda, Malacostraca, Insecta, va Hirudinea tuong quan khong c6 y nghia
thong ké (p>0,05) voi ti 1& phan trim cat, bun va sét, trong khi Bivalvia c6 mbi
tuong quan nghich (p<0,05) vdéi ti 1€ bun va tuong quan thuan véi ti 1€ sét.
Strayer et al, (2001) cho rang Oligochaeta c6 xu hudng dat mat d6 thap hon
trong moi trudng cd nén day sét, két qua nay phu hop véi nghién ciru hién tai
vi du & diém thu Thang Loi 1 vao dot 2 c¢6 nén day sét (12% cét, 11% bun va
78% sét) thi mat do Oligochaeta dat gia tri thap (80 ct/m?) va Bivalvia dat gia
tri cao (12.950 ct/m?). Mat do cua Oligochaeta ting 1én (743 ct/m?) va
Bivalvia giam xudng (1.423 ct/m?) vao dot 3 khi nén day cé ti 1¢ bun cao
(3%% cat, 88% bun va 9% sét). Bén canh d6, theo Battle et al. (2007) mat do
cia DPVKXSCL & nén day co kich thudc hat nhé, min bién dong tir 3.700-
11.700 ct/m?, trong d6 Oligochaeta chiém ti 18 tir 77-95%. Ngoai ra, Strayer et
al. (2001) cho rang mat d6 cia DPVKXSCL dat gid tri thip trong méi trudng
c6 nén day sét, nhidu loai Hirudinea dugc tim thay véi sd luong thip & nén
day bun mém va ving ven bo ¢ soi da, chung phong phii trong méi trudng cé
nhiéu cay co thay sinh hon nén day khong cé cdy co thity sinh. Két qua cua
nghién ctru hién tai khong phu hop véi khao sat ciia Prabhu et al. (2016), su
phong pht ctia Crustacea va Polychaeta c6 mdi twong quan thuén véi nén day
bun va sét, trong khi Bivalvia twong quan thuan véi sy gia ting ti 1¢ phan trim
clia cat va giam cung voi su gia ting ti 18 phan trim cta bun va sét. Didu nay
1a do c6 su khéc biét vé& do man cua hai khu vuc nghién ctru bdi vi PVKXSCL
phan b trong moi trudng nudce ngot cd phan tng khac nhau véi nhiing thay
d6i cua d6 man (Dunlop et al., 2008).
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Séng chinh S6ng nhanh

Hinh 4.7: Ti 1& phan tram cat, bun va sét trén nén ddy cua séong Hau
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4.2.2 Thanh phin dong vat day trén séng chinh va song nhanh thuge
tuyén song Hau

Két qua nghién ctru thanh phan loai dong vat day trén song Hau da tim
thiy téng cong 95 loai thudc 7 nhém bao gdém 1ép giun it to (Oligochaeta),
nganh phu giun nhiéu to (Polychaeta), 16p chian bung (Gastropoda), 16p hai
manh vo (Bivalvia), 16p gidp xac 1é6n (Malacostraca), 16p cén trung (Insecta)
va 16p dia (Hirudinea). Trong d6, Gastropoda cé thanh phan loai phong phu
nhit v6i 42 loai (45%), ké dén 1a Bivalvia co 25 loai (26%), cac nhém con lai
c6 s loai thap hon va bién dong 1-9 loai (1-9%) (Hinh 4.8). Téng sb loai ghi
nhan duogc trong nghién ctru nay thap hon nghién ctru ctia Ngo Xuan Quang
va Ngb Thi Lan (2014) vé thanh phan loai va da dang quan xa dong vat day
khong xwong song c¢& 16n séng Mekong, Viét Nam voi 109 loai thude 3
nganh: Mollusca (44%), Arthropoda (40,4% gém Crustacea va Insecta),
Annelida (15,6%). Mot sé gidng loai dong vat day thuong gip qua cac giai
doan thu mau nhu Branchiura sowerbyi, Limnodrilus hoffmeisteri, Tubifex sp.
(Oligochaeta), Namalycastis longiciris, Tylorhynchus heterochaetus
(Polychaeta), Clea helena, Melanoides tuberculata, Mekongia swainsoni,
Filopadulina sumatrensis (Gastropoda), Corbicula fluminea (Bivalvia),
Chironomus sp. (Insecta).

Hirudinea, 1 loai, Oligochaeta, 6 loai,

Insecta, 6 loai, 6% 1% 6%

Malacostraca, 9

loai, 9% Polychaeta, 6 loai,

s 6%

T Gastropoda, 42

Bivalvia, 25 loai, o
loai, 44%

26%

Hinh 4.8: CAu trac thanh phéan loai dong vat day trén song Hau
4.2.2.1 Thanh phin lodi dong vit ddy trén song chinh

Bién dong thanh phan loai dong vat ddy tai ving dau ngudn, giita nguon
va cubi ngudn séng Hau qua céac giai doan thu miu dugc trinh bay ¢ Hinh 4.9.
Nhin chung, tong sb loai dong vat day trén song chinh c6 su bién dong kha 16n
qua 4 dot khao sat va dao dong 37-65 lodi. Vung dau ngudn va giita ngudn
song Hau co thanh phan loai phong pht hon so v&i ving cudi ngudn & hau hét
cac dot thu mau (Hinh 4.9). Tong s6 loai dong vat day phat hién duogc la 61
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loi, 58 lodi va 44 loai twong tng cho ving dau ngudn, giita ngudn va cudi
ngudn. Tai mdi khu vuc khao sat déu co sy hién dién cta cdc nhom dong vat
day nhu Oligochaeta (3-4 loai), Polychaeta (2-3 loai), Gastropoda (22-24 loai),
Bivalvia (7-19 loai), Malacostraca (5-7 loai) va Insecta (2-7 loai), riéng
Hirudinea chi tim thy 1 loai (Bang 4.28). Bén canh d¢, thanh phan loai dong
vat ddy c6 xu huéng ting cao vao giita mia kho (dot 4) va thap trong mua
mua 1d (dot 2) (Hinh 4.9). Mot sb nghién ctru cling cho thdy quan thé
DVKXSCL giam dang ké trong mua 1i nhung s& phuc hdi nhanh chdng
(Elwood and Waters, 1969; Hilsenhoff, 1996).

Bang 4.28: Tong sb loai dong vat day ving dau ngudn, gitra ngudn va cudi
ngudn qua cac dot thu mau

Dau ngudn Giira nguon Cudi nguon

S6 Ti lé

Nhom S6loai Tilé (%) Sbdloai Tilé (%) loai (%)
Oligochaeta 4 7% 3 5% 4 7%
Polychaeta 3 5% 2 3% 3 5%
Gastropoda 22 36% 24 39% 22 36%
Bivalvia 18 30% 19 31% 7 11%
Malacostraca 7 11% 6 10% 5 8%
Insecta 7 11% 4 7% 2 3%
Hirudinea 0 0% 0 0% 1 2%
Tong cong 61 100% 58 100% 44  100%

Néu xét trong cung mot dot thu mau, két qua cho thdy thanh phan loai
dong vat day c6 xu hudng cao ¢ ving dau ngudn va thap ¢ ving cubi nguon
qua cac dot khao sat (Hinh 4.9). Cu thé, & dot 1 thanh phan loai khac biét c6 ¥
nghia thong ké (p<0,05) gitta ving dau ngudn va cudi ngudn, do day 1a thoi
diém cubi mua kho, ddu mua mua, ving dau ngudn song Hau c6 ham lugng
dinh dudng cao hon (TN=0,93 mg/L va TP=0,25 mg/L) so voi ving cudi
ngudn (TN=0,83 mg/L va TP=0,12 mg/L) nén thuan lgi cho cac gidng loai
thich nghi véi diéu kién dinh dudng cao phat trién. Trong khi d6 & dot 2, vao
mua mua i chit lrong nude khong co su khac biét 16n & khu vue sébng Hau,
do d6 thanh phan loai khac biét khong c6 y nghia (p>0,05) giita ving dau
ngudn, gitta ngudn va cudi ngudn. Vao dot 3 va dot 4, bién dong thanh phan
loai dong vat day tuong tu nhu & dot 1, nghia 1a c6 sy khac biét (p<0,05) thanh
phan loai gitta cic ving dau ngudn va gilta ngudn véi cudi ngudn. Ving dau
ngudn song Hau vao giai doan mua kho, noi co nhiéu cac hoat dong xa thai
nuéc sinh hoat, san xudt néng nghiép va nudi trong thiy san nén moi trudng
nuéc ¢6 ham luong dinh dudng cao va vat chat hiru co cao (COD=19,3+3
mg/L) tao diéu kién cho céc loai dong vat day chiu dung dugc 6 nhiém hitu co
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phat trién (Branchiura sowerbyi, Limnodrilus hoffmeisteri, Tylorrhynchus
heterochaetus) va khong tim thdy sy hién dién cua cac loai nhay cam
(Ephemeroptera).

50 - B Oligochaeta Polychaeta
45 - @ Gastropoda H Bivalvia
40 mﬂ]]]] E Malacostraca I Insecta
v B Hirudinea
35 -
30 - % =
= 2540 g B .
S 20 fi i
15 4 [ B b
10 [ i S H
e SN N Y & S S S
0 | B= ] = — = = = = =
Péu ngudn Gitta ngudn Cubi ngudn

Hinh 4.9: Téng s6 loai dong vat day ¢ vung dau nguon, giita nguodn va cudi
ngudn song Hau

Vung dau ngudn song Hau gdm cac diém thu: Long Binh, Chau Péc,
Binh My, con Binh Thity va Hoa Phai ¢6 tong s6 loai dong vat day qua cac dot
khao sat tir 25-45 loai, sd loai dong vat day ghi nhan dugc thip nhat vao dot 2
va cao nhat vao dot 4. Thanh phan loai dong vat day khac biét c6 y nghia
théng ké (p<0,05) gitra dot 4 va dot 2, dot 3, cac truong hgp con lai khac biét
khong c6 ¥ nghia (p>0,05) (Hinh 4.10). Phan 16n cac giéng loai dong vat day
dugc tim thay thudc 16p Gastropoda (8-15 loai) va 16p Bivalvia (9-14 loai),
c4c nhom con lai c6 s loai rat thap (1-5 loai). Vung dau ngudn séng Hau c6
st hién dién thuong xuyén cua cac gidng loai Branchiura sowerbyi,
Limnodrilus hoffmeisteri (Oligochaeta), Namalycastis longiciris, Tylorhynchus
heterochaetus  (Polychaeta), Clea helena, Melanoides tuberculata
(Gastropoda), Corbicula fluminea (Bivalvia), Chironomus sp.va Rhyacophila
sp. (Insecta), phan 16n cac giéng loai nay khi phat trién v6i mat do cao chi thi
mdi truong nudc bi 6 nhiém hitu co. Hau hét cac diém thu ving dau ngudn
song Hau déu c6 thanh phan loai dong vat ddy thap nhat vao dot 2 (7-14 loai)
va tang cao vao dot 4 (19-29 loai) (Hinh 4.10), c6 su khac biét nay 1a do su gia
ting cua cac gidng loai thudc 16p Malacostraca va Insecta vao giai doan mua
kho vi dong vat day co doi séng gin lién v6i nén ddy cua thay vue, vao mua
kho Iuu luong nude trén séng thap, dong chay yéu nén kha ning lang tu cac
vat chét lo ling va vat chat hiru co trén nén day tang 1én la diéu kién thuan loi
cho sy phat trién cho céc gidng loai dong vat day chiu dung duoc 6 nhiém hitu
CO.
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Két qua cling cho thdy diém thu tai séng Chau Déc va Hoa Phu 6 thanh
phan loai dong vat day phong phii hon cac diém thu khac vao giai doan giira
mua kho (dot 4) v6i tong s loai ghi nhan dugc twong tng 13 25 va 29 loai, do
khu vuc nay thudng xuyén tiép nhan ngudn nudc thai tir hoat dong nudi ca
trong 16ng bé va nudce thai sinh hoat, lwong thirc dn du thira va chat thai tir cac
hoat dong nuoi thuy san trén séng da lam cho mdi trudng nude bi 6 nhiém,
nén day nhiéu vat chét hitu co nén thuan loi cho dong vat day phat trién ma
chu yéu 1a cac gidng loai thudc 16p Oligochaeta (Branchiura sowerbyi,
Limnodrilus hoffmeisteri) c6 kha nang chiu dung dugc moi truong nude bi 6
nhiém hitu co cao (Sundic and Radujkevic, 2012).

Piém thu tai song Long Binh nam giap ranh véi bién gidi Campuchia anh
huong bai hoat dong trong lda va rau mau, vao giai doan gilta miia mua va
dau mua kho s6 loai dong vat day giam thap (8-9 loai), tuy nhién vao mua khd
c6 sy gia ting mirc d6 dinh dudng cua thay vuc, moi trudong nudc cd nhiéu vat
chét hitu co (COD=22,4 mg/L) nén dong vt day ciing phat trién nhiéu vao
thoi diém nay (19 loai). Tuong tu, diém thu tai song Binh M¥ va con Binh
Thiy xu hudng phat trién cua quan thé dong vat day giéng nhu séng Long
Binh, Chiu Dbc va Hoa Phu, nghia 13 thanh phan loai giam thip vao mua mua
va tang lén vao mua kho.
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Hinh 4.10: Thanh phan loai dong vat ddy tai cac diém thu thudc ving dau
nguodn song Hau

Vung giita nguén séong Hau gom cac diém: Thét N6t, O Mon, Tra Noc,
Binh Thity va Ninh Kiéu, tong s6 loai dong vat day khao sat duoc 58 loai, thap
hon so véi khu vuc dau ngudn. Tong sb loai dong vat ddy ving giira ngudn
thip nhit ¢ dot 1 (14 loai) va c6 xu hudng ting 1én vao dot 3 (35 loai) va dot 4
(38 loai), tuy nhién thanh phan loai dong vat day tai cac diém thu mau khong
khéc biét (p>0,05) qua cac giai doan khao sat.
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Diém thu ¢ séng Tra Noc c6 sb loai dong vat day thip nhat vao mua mua
(3-7 loai) (Hinh 4.11) va chi tim thay sy hién dién ctia cc giéng loai thudc 16p
Oligochaeta va Gastropoda do dic tinh nén day thuy virc vao mia mua cé nén
day cat-bun. Khi nén day co ti 18 cat cao thi kha ning luu giit cac chét dinh
dudng ciing nhu ngudn thire dn cho chung thip hon nén day bun nén han ché
su phat trién cta dong vat day. Cac gidng loai thudc 16p Oligochaeta, dic biét
loai Limnodrilus hoffmeisteri thich nghi véi tat ca cac loai nén day thuy vuc
(Sundic and Radujkcvic, 2012) nén ching c6 kha ning phat trién & khu vuc
nay. Vao mua kh, c6 su gia ting thanh phan loai cia Gastropoda véi s loai
ghi nhan duogc 1an luot 11 loai (dot 3) va 13 loai (dot 4) ma cha yéu 1a su phat
trién cia cac giébng loai thudc ho &c dinh (Thiaridae) va ho ¢ vin
(Viviparidae). Két qua nay phu hop véi nhan dinh cua Strzelec and Krélczyk
(2004), nhiéu loai thudc Gastropoda chiu dung duoc hau hét cac bién dong cua
cac yéu t6 1y hoa hoc va sy hién dién cua chung bi anh hudng béi chat luong
nén day va su phong phu cta ciy co thiy sinh, & cac dong séng nén day phu
hop nhét cho Gastropoda phat trién 1a nén day cat trén bé mat c6 phu mot 16p
mong vat chét hitu co min.

Céc diém thu con lai gdm Thét N6t, O Mén, Binh Thiy va Ninh Kiéu co
xu huéng bién dong thanh phan loai dong vat day twong tu nhu diém thu & Tra
Néc, tuy nhién sy chénh 1éch thanh phan dong vat ddy giira miia mua va mua
kho & mic do thap hon so véi song Tra Noc. Tom lai, cac diém thu & ving
gilta ngudn song Hau déu co sy hién dién thudong xuyén cua cac nhoém
Oligochaeta (1-3 loai), Polychaeta (1-2 loai), Gastropoda (1-13 loai) va
Bivalvia (1-9 loai) cho thdy day la cic nhom thich nghi véi thuy vuc nudc
chay. Riéng 16p Insecta chi xuét hién thuong xuyén tai Thét Nét v6i su hién
dién cia loai Chironomus sp. (Chironomidae) thudc bo Diptera, chiu dung
duoc sy 6 nhiém hitu co trong pham vi rong. Ching st dung cac vat chét hiru
co, thich nghi v&i moi truong 6 nhiém, c6 kha ning sinh san nhanh, va phan
bd khép noi, vi thé ching c6 ich trong viéc ti€u thy céac vat chit hitu co
(Mason, 2002). Lép Malacostraca chi xudt hién rai rac & mot s6 dot thu mau
tai O Mén va Ninh Kiéu voi mot sd loai duoc phat hién nhu cua nhén
(Amarinus lacustris), giap xac chan déu (Cyathura carinata) va giap xac boi
nghiéng (Grammarus sp.).
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Hinh 4.11: Thanh phan loai dong vat ddy tai cac diém thu thudc ving gitra
ngudn song Hau

Ving cudi ngudn song Hau gdm cac diém: Pong Phu, Mai Dam, Cai Con
va Pai Ngii, tong sb loai dong vat day ving cudi ngudn (44 loai) thip hon
viing dau nguon (58 loai) va giita ngudn (61 loai), diéu nay c6 nghia 1a s6 loai
dong vat day co xu huéng giam dan tir ving dau nguon dén cudi nguon. Pic
biét co suy suy giam dang ké cta cac gidng loai thudc Bivalvia, chi xac dinh
duogc 7 loai, thip hon nhiéu so véi ving dau ngudn (18 loai) va gitta ngudn (19
loai) (Bang 4.28). O viing ha ngudn, cac loai trai nudc ngot ¢ thé bi bién mat
do dic tinh chu ky song va cac tic dong ciia con ngudi, chat luong noi séng
suy giam hoic do cac loai c4 vat chu ciing di bién mét boi vi vong doi cua cic
loai trai nudc ngot bd Unionoida rat doc dao, giai doan 4u trung cua chung
phai gin vao mang, da hoic vay ciia mot hay vai loai c nhat dinh va ching
chi c6 thé song sét néu tim dung vat chu thich hop. Do giai doan ky sinh bét
budc trén mot sd loai vat chi nén nhiing loai trai nudc ngot kha nhay cam vai
nhimg thay doi cia moi trudng va tic dong cua con nguoi (McMahon and
Bogan, 2001, trich béi P6 Vin T va Hoang Thi Thanh Nhan, 2012). Thanh
phan loai dong vat day c6 sy chénh léch qua cac giai doan khao sat véi tong s6
loai ghi nhan dugc vao dot 1 (14 loai), dot 2 (23 loai), dot 3 (19 loai) va dot 4
(30 loai). Két qua nay cho thiy quan thé dong vat ddy bi anh hudng boi chit
luong nude (Latha and Thanga, 2010), ham lugng vat chét hiru co, tinh chat
nén day cua thay vuc, sy phong phi cta cdy cé thay sinh cling nhu ham luong
calcium (Qadri and Yousuf, 2004). Ngoai ra, ving cudi ngudn gan ving cira
song, su phan bd va phat trién cia dong vat day trong ving ctra song khong
chi phy thudc vao su bién doi ciia d6 mudi, nhiét do ma con bi gisi han boi
céu tric va tinh chat clia nén ddy, khu hé dong vat day cira song khong kém da
dang, dai b§ phan dong vat day cura song la céac loai an loc, an bun, mun ba
hitu co va an tap. Ching tao nén nhom ti€u thy dac biét quan trong trong xich
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thirc an mun ba dong thdi dong vai trd chu chdt trong su chuyén tai vat chat va
bién d6i nang lwong (Nguyén Pinh Mao va Vii Trung Tang, 2016).

Nhin chung, bién dong thanh phan loai dong vat day tai cac diém thu &
khu vuc cudi ngudn khong theo qui luat nhat dinh, tai Péng Pha thanh phan
loai dat thap nhat vao dot 3 (5 loai) va cao nhit vao dot 4 (10 loai), & mbi dot
khao sat déu c6 su xudt hién ctia cac nhom nhu Oligochaeta (1-3 loai),
Polychaeta (1-3 loai), Gastropoda (1-4 loai) va Bivalvia (1-3 loai), riéng 16p
Insecta chi tim théy vao giai doan gilta mua mua voi sy hién dién cua loai
Chironomus sp. thuéc ho Chironomidae (Hinh 4.12). Tai Mai Dam, s6 loai
dong vat day phat hién dugc thap hon so véi diém thu & Pong Pha qua cac dot
khao sat, cac gidng loai thudc 16p Gastropoda dugc phat hién ¢ dot 1 va dot 4,
nguoc lai cac loai thudc Oligochaeta va Polychaeta chi dugc tim théy o dot 2
va dot 3 cho thdy moéi truong nudc c6 mic dd 6 nhiém hitu co cao hon vao
giai doan nay. Tai Cai Con, tong sb loai dong vat day twong ddi phong pht
hon so véi diém thu & Pong Pha va Mai Dam véi sy xuat hién thuong xuyén
cua Oligochaeta (2-3 loai), Polychaeta (2-3 loai), Gastropoda (1-4 loai) va
Bivalvia (1-3 loai), trong khi d6 Hirudinea chi xuat hién vao dot 3 cho thay
moi trudng nude c6 mirc do 6 nhidm cao hon so véi cac dot khac. Dbi véi
diém thu & Pai Ngai, do day la thuy vuc bi anh hudng bo1 d0 méan nén khong
tim théy su hién dién cua cac loai thuoc Oligochaeta, s6 loai dong vat day dat
thap nhat vao dot 1 (6 loai) va cao nhét vao dot 4 (15 loai). Mot diéu dang ghi
nhan tai diém thu Pai Ngii vao dot 4 12 c6 sy gia ting thanh phan loai cta 16p
Gastropoda (13 loai) ma chu yéu 1a cac loai thudc ho ¢ dinh (Thiaridae) (7
loai) v&i su wu thé cua cac loai Melanoides erythrozona va Sermyla venustula,
day 1a loai 6c dinh c6 kha ning chiu dung dugc cac diéu kién sinh thai khac
nhau do chung c6 vo day va chic, sinh san nhanh trong thoi gian ngan (Flores
and Zaffaralla, 2012). Ngoai ra cling c6 sy hi¢n di¢n ctia ho Chironomidae
thudc 16p Insecta vao dot 4 cho thdy méi trudng nude bi 6 nhiém hitu co.
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Hinh 4.12: Thanh phén loai dong vat day vung cudi ngudén séng Hau
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4.2.2.2 Mat d¢ dong vt day trén song chinh

Nhin chung, trong cing mot khu vuc khao sat s6 lugng dong vat day co
su bién dong kha cao nhung khac biét khong c6 ¥ nghia (p>0,05) qua cac dot
thu mau. Mat d6 dong vat day trung binh trén song chinh c6 xu hudng giam
dan tir ving dau ngudn dén cudi ngudn séng Hau voi sb luong ghi nhan duoc
trung binh 1.312+905 ct/m?, 6294668 ct/m? va 327+372 ct/m? tuwong Ung cho
ving dau ngudn, gitta ngudn va cudi ngudn (Bang 4.29 va Hinh 4.13). Qua céc
giai doan khao sat, ving diu ngudn séng Hau c6 mat do dong vat day trung
binh cao hon ving giita ngudn va cudi ngudn voi sy wu thé cua Oligochaeta
(341-1.303 ct/m?), ké dén 1a Bivalvia (47-465 ct/m?), Gastropoda (35-167
ct/m?), cdc nhdm con lai nhu Malacostraca, Insecta va Polychaeta c6 mat do
trung binh thap hon (1-83 ct/m?). Sy wu thé ciia Oligochaeta & khu vuc dau
ngudn cho thay moi trudng bi 6 nhiém hiru co. Mat do dong vat day ghi nhan
duoc cao nhét vao dot 4 (2.137 ct/m?), trong d6 Oligochaeta chiém ti 1& cao
nhat (61%) thé hién chat luong nudc c6 mic dd 6 nhiém ting 1én vao mua
kho. Su phong thich truc tiép mot s6 lwong 16n nude thai giau dinh dudng
gdm cac chat cin lang, thirc an du thira va cic san pham cta qué trinh trao d6i
chat vao trong nude va tich tu dudi nén day (Temporetti et al., 2001) 1am thay
d6i manh mé& chat luong nudc mot cach truc tiép hoic gian tiép, tr d6 1am
thay d6i cau tric quan thé dong vat day (Pitta et al., 1999). O ving giita
nguodn, mat do dong vat ddy thap hon ving dau nguon, tuy nhién bién dong
mat do dong vat day tuwong tu nhu vung dau nguén, tire 1a mat do vao mua kho
cao hon mua mua, trong d6 Oligochaeta (126-313 ct/m?) va Gastropda (138-
477 ct/m?) c6 s6 lugng cao hon céc 16p khac (1-128 ct/m?). Béi voi ving cubi
nguén song Hau, mat d§ dong vat day dat rat thép, nhung nhin chung mat do
trung binh ciing dat cao nhat vao dot 4 (645 ct/m?), trong d6 Oligochaeta va
Gastropoda ciing chiém ti 1& cao hon cac hhém con lai.

Khi xét vé su bién dong sb luong dong vat day gitra khu vuc dau nguén,
giira ngudn va cudi ngudn, két qua cho thiy trong ciing mét giai doan thu miu
mic du ¢6 sy chénh 1éch kha 16n sb lugng dong vat day gitra cac khu vuc thu
mau nhung khong cé su khac biét (p>0,05) 16n gitta ving dau ngudn, giira
nguodn va cudi ngudn, trong d6 ving dau ngudn song Hau ludn co6 mat do cao
hon so véi ving giita ngudn va cudi ngudn (Bang 4.29). Mai truong nude &
cac vi tri thu mau vung dau nguén song Hau bi tdc dong manh bdi cac hoat
dong ctia con nguodi nhu nudi trong thuy san, san xuit néng nghiép, cong
nghiép va sinh hoat nén chat lugng nuéc kha gidu dinh dudng. Ham luong TN
va TP lan luot cho ving dau ngudn, gitta ngudn va cudi ngudn 1,12+0,3 mg/L
va 0,97+0,27 mg/L; 1,0£0,12 mg/L va 0,3+0,16 mg/L; 0,26+0,2 mg/L va
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0,26+0,23 mg/L nén thuan loi cho su phat trién cua cac loai dong vat day thich
nghi diéu kién gidu dinh dudng va vat chat hirtu co cao ma cha yéu la
Oligochaeta (Armendariz et al., 2011).

Bang 4.29: Mat do dong vat day (ct/m?) & ving dau ngudn, giira nguon va cudi
nguon séng Hau

STT Dot 1 Dot 2 Dot 3 Dot 4
Dau ngudn 965+436% X 1.017+1.365%% 1.129+471% % 2.137+681% X
Giita ngudn 506+523% X 445+411%% 748+1.021% X 818+716%
Cubi ngudn 1792427 X 338+242% 1444817 X 645+646% X

Ghi chu: So liéu trinh bay trong bang la so TBDLC. Cac gid tri trung binh cd ky tw mii a, b, C../IX, Y,
z,.. khac nhau trong cung 1 hang/ ¢t thi khac biét ¢é y nghia (p<0,05) bang kiém dinh Tukey HSD.
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Hinh 4.13: Mat d6 dong vat day trung binh trén song chinh qua 4 dot khao sat

Ving dau nguon song Hau, mat d6 dong vat day trung binh ghi nhan
duge 1.312+905 ct/m% mat do dong vat day khac biét khong dang ké (p>0,05)
qua cac dot khao sat (Bang 4.29 va Hinh 4.14). Trong sb cac diém thu ¢ khu
vuc dau nguén song Hau thi mat do trung binh tai Binh My dat cao nhat
(2.133+1.346 ct/m?), ké dén 1a con Binh Thuy (1.420+678 ct/m?), Chau Péc
(1.180+647 ct/m?), Hoa Phi (1.073+956 ct/m?) va thap nhat tai Long Binh
(754+396 ct/m?). Hau hét cac diém thu mau déu c6 mat do ting cao vao dot 4
v6i su uu thé cua Oligochaeta (707-2.847 ct/m?), riéng tai Binh My 16p
Oligochaeta ting cao nhat véi sé lugng dat duoc 3.340 ct/m? trong do6 loai
Branchiura sowerbyi chiém ti 1& cao nhat (2.443 ca thé/m?). Do diém thu &
song Binh M§ nam & vi tri gan con Binh Thily, nén ddy bun nhiéu mun bi hiru
co vi thoi diém nay 13 giai doan giita muia mua ¢ su rira tréi cic vat chat hitu
co, rac thai sinh hoat tir hai bén bd song dong thoi nudc 1 tir thwong ngudn d6
vé mang nhiéu phu sa va léng tu dudi day song la diéu kién thuan loi cho giun
it to phat trién va chiém uu thé v4i mat 4o cao. Néu xét qua céc dot khao sat
thi mat do cua 16p Oligochaeta dao dong 230-3.340 ct/m?. Theo Wright
(1955), khi mat d6 caa Oligochaeta bién dong tir 100-999 ca thé/m? thi moi
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truong bi 6 nhiém nhe, mat do bién dong tir 1.000-5.000 ca thé/m? thi moi
truong bi 6 nhiém ¢ mic trung binh va khi mat do trén 5.000 ca thé/m? thi moi
truong bi 6 nhidm nang. Vi vay, két qua cho thiy moéi trudng nude tai cic
diém thu & khu vuce dau ngudn bi 6 nhidm tir mirc nhe dén trung binh. Két qua
nay phu hop véi nghién ctru ctia Lé Van Tho va Do Thi Bich Loc (2012), tai
cac diém vé phia ha luu song Sai Gon va khu vuc gan hai bén bo song noi c6
nén day bun nhuyén, nhiéu xac b hitu co thi cac loai trin chi, 4u tring mudi
d6 phan bd va phat trién manh. Bén canh su phat trién vu thé cia Oligochaeta
thi Bivalvia ciing chiém ti 18 kha cao, dic biét tai diém thu & Chau Pdc noi bi
anh huong bai nghé nudi ca be trén séng vao mua kho, moi trudng nude co
nhiéu vt chat hiru co (COD tir 18,2-25,6 mg/L), nén day cat-bun thuan loi cho
Bivalvia phat trién véi su uu thé cua cac loai hén song thudc ho Corbiculidae.
Mat do cua Bivalvia phat hién dugc cao nhat vao dot 4 (1.440 ct/m?), trong d6
loai Corbicula fluminea chiém ti 1 cao nhat (1.050 ct/m? chiém 60%).

4.000 A
3.500 -| & Oligochaeta N Polychaeta
3.000 -| 0@ Gastropoda H Bivalvia
2.500 - £ Malacostraca [ Insecta -
Ng 2.000 - E Hirudinea ‘
1500 -
1.000 -
500 A iE5
- — B
Cén Binh Hoa Phu
Thuy

Hinh 4.14: Mat do dong vat day tai cac diém thu ving dau ngudn séng Hau

Vung giita ngudn song Hau, mat do dong vét dy trung binh phat hién
duoc 629+668 ct/m?, thép hon so véi khu vuc dau nguén, mat do dong vat day
c6 xu hudng thap trong miia mua va ting cao vao mua kho nhung khac biét
khong c6 ¥ nghia thong ké (p>0,05) giita cac dot khao sat (Bang 4.29). Do vao
thoi diém mua mua va ciing 13 giai doan mua 1& nén myuc nudc dang cao, kha
nang trao ddi nuéc manh hon nén méi trudng it bi 6 nhiém hon, do d6 mat do
dong vat day dat thdp hon. S6 lugng dong vat day dat cao nhét tai diém thu
Tra Noc (1.489+875 ct/m?), ké dén 1a Thot Not (1.018+396 ct/m?), cac diém
thu con lai gdbm O Mén, Binh Thity va Ninh Kiéu ¢ s6 lugng trung binh thap
hon va bién dong tir 201293 ct/m? dén 238+101 ct/m? Tai Thot Not, mat do
dong vat day giam thap vao dot 2 (730 ct/m?) va dot 3 (627 ct/m?) dong thoi
tang cao vao dot 1 (1.390 ct/m?) va dot 4 (1.327 ct/m?), trong d6 Oligochaeta
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xudt hién thudng xuyén véi sé luong bién dong 297-653 ct/m? (Hinh 4.15). Sy
xuat hién thuong xuyén cua loai Branchiura sowerbyi (223-377 ct/m?) va
Limnodrilus hoffmeisteri (17-417 ct/m?) v&i mat do kha cao chi thi moi truong
nuée bi 6 nhiém hitu co & cac giai doan thu mau. O dot 1, nganh Mollusca c6
$6 luong cao nhét, trong d6 Gastropoda co ) luong 507 ct/m? véi su hién dién
ctia mot sb loai c6 mat dd kha cao nhu Filopadudina sumatrensis (210 ct/m?),
Clea helena (127 ct/m?), Bivalvia dat mat do6 433 ct/m? vé6i su uvu thé cua
Limnoperna fortunei (113 ct/m?) va Lanceolaria gladiola (143 ct/m?). O dot 2
va dot 3, mac du cd suy gidm mat do dong vat day téng cong so voi dot 1, tuy
nhién c6 sy gia ting mat do cua 16p Polychaeta (160-170 ct/m?) cho thay c6 su
thay doi vé tinh chat nén day ciing nhu chat luong nudc giita cac giai doan
khéo sat. O dot 4 ¢6 su gia tang mat do cua Oligochaeta so véi cac dot khac
cho thdy muc do 6 nhiém ting 1én vao thoi diém nay. Cac diém thu O Mén,
Binh Thay va Ninh Kiéu c6 mat 6 dong vat ddy thap hon cac diém thu khac,
tuy nhién sy bién dong mat d6 dong vat day ciing c6 xu hudng thip trong mua
mua va cao trong mua kho. Pdi v6i diém thu & Tra Noc, do chiu anh hudng
tryc tiép ngudn nudc thai tir khu cong nghiép Tra Noc, trong d6 c¢6 nha may
ché bién thuy san Binh An nén mdi truong nudc kha giau dinh dudng, dic biét
vao giai doan mua kho (TN=1,5 mg/L, TP=0,44 mg/L va COD = 20,5 mg/L),
nén day bun-cat nén thuan l¢i cho sy phat trién cua cac loai thude Oligochaeta
va Gastropoda. Mat do ctua Oligochaeta va Gastropoda ghi nhan duoc lan luot
20-1.100 ct/m? va 10-1.733 ct/m? vé&i sy uwu thé cua cac loai Melanoides
turbeculata (247 ct/m?), Limnodrilus hoffmeisteri (757 ca thé/m?) va
Filopadudina sumatrensis (1.173 ca thé/m?), day l1a cac giong loai phan b chu
yéu trong moi trudng co nén day bun-cat v6i nhiéu vat chét hiru co (TOM dao
dong tir 4,7-6,6%).
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Hinh 4.15: Mat d6 dong vat day tai cac diém thu ving giita nguén song Hau
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Viung cudi nguén song Hau, mat d§ dong vat day c6 su chénh lé€ch kha
cao giita cac diém thu mau, trung binh 327+372 ct/m?, thip hon so véi ving
dau ngudn va giita ngudn song Hau. Mat do dong vat day trung binh ghi nhan
dugc cao nhét tai Dong Phi (568+544 ct/m?), ké dén 1a Pai Ngii (385+478
ct/m?), Cai Con (198+37 ct/m?) va thap nhat & Mai Dam (156+152 ct/m?). Mat
d6 dong vat day trung binh dat cao nhat vao dot 4 (645646 ct/m?) va thip
nhat & dot 2 (144481 ct/m?), tuy nhién sy khac biét nay khong co y nghia
théng ké (p>0,05) giira cac dot khao sat (Bang 4.29). Két qua tir Hinh 4.16 cho
thiy tai Dong Phu, sé luong dong vat day cua 16p Oligochaeta bién dong
tuong ddi cao va dao dong tir 3-1.067 ct/m? véi su wu thé cua Limnodrilus
hoffmeisteri (370 ct/m?) va Branchiura sowerbyi (603 ct/m?) vao dot 4. Ngoai
ra, Polychacta c6 s luong dao dong tir 43-273 ct/m?, trong d6 loai
Tylorhynchus heterochaetus chiém ti 1& cao nhat (243 ct/m?, 37%), su phat
trién vu thé cua Oligochaeta va Polychaeta cho thdy méi trudng nude khé gidu
dinh dudng. Piém thu tai Mai Dam va Cai Con, mat 46 dong vat day dat thap
hon so vé1 Bong Phu véi s6 luong ghi nhan duoc lan lugt 37-373 ct/m? va
147-237 ct/m?, trong d6 16p Insecta c6 xu hudng ting cao vao dot 3 tai Cai
Con véi sy hién dién cua au trang mudi d6 (Chironomus sp.) (103 ct/m?) chi
thi cho méi truong gidu vat chat hitu co (TOM=6,5%), ngoai ra do kha ning
thich nghi cia au tring mudi do twong d6i 16n d6i véi cac khoang bién dong
cua cac yéu t6 moi trudong nhu nhiét do, pH, d6 man, do sau, luu tbe dong
chay nén ching c6 thé dugc tim thiy & nhiéu méi truong khac nhau (Kirgiz,
1988). Tai Cai Con, mac du mat do dong vat day ¢ dot 4 thép hon so vé1 cac
dot khac, tuy nhién c6 sy gia ting s6 lugng ctia Gastropoda (80 ct/m?) vao thoi
diém nay vé6i sy phong phu ciia Clea helena (37 ct/m?) va Dostia violacea (37
ct/m?). Tai diém thu Dai Ngai, thanh phén va mat do cua dong vat day cé su
khac biét so v&i cac vi tri khéc, trong khi cac diém thu khac c¢6 sy phong phu
vé thanh phan loai va mat do cia cac 16p Oligochaeta, Polychaeta va Insecta
thi tai diém thu ¢ Pai Ngii cac gidng loai thudc Gastropda chiém uu thé qua
cac dot khao sat vai sb luong dao dong 88-1.073 ct/m?. Mat d6 dong vat day
dat cao nhat vao dot 4 (1.100 ct/m?) véi sy uu thé cua cac giéng loai thudc ho
6c dinh (Thiaridae) nhu Melanoides erythrozona (243 ct/m?), Sermyla
venustula (490 ct/m?) va Thiara scabra (57 ct/m?) do chiing ¢6 vo day va chéc
nén co6 kha ning ton tai trong moi truong nudce bi 6 nhiém.
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Hinh 4.16: Mat d6 dong vat day tai cac diém thu ving cudi ngudn séng Hau
4.2.2.3 Ddnh gid sw twong dong thanh phéin déng vit ddy trén song
chinh

Két qua ¢ Hinh 4.17 ¢6 thé chia cac khu vuc khao sat thanh 2 nhom:
nhom 1 gém khu vyc giita ngudn va cudi ngudn va nhom 2 1a khu vyc dau
nguon. Tir két qua phéan tich nhdm cho thiy dic tinh phan bd cta quan thé
dong vat day ¢ khu vuc gitra ngudn va cudi ngudn twong ddong v6i nhau, trong
khi sy phan b cua dong vat ddy ¢ khu vuc dau ngudn thi khong twong dong
vo1 hai khu vuc con lai..

Lién két trung binh giira cac nhém
Rescaled Distance Cluster Combine
o] 5 10 15 20 25
| | | | |

Gitrangudn 2

> Cubinguén 3

Paunaudn 1

Hinh 4.17: Su twong dong thanh phan dong vat ddy trén song chinh
O nhém 1, khu vyc giita ngudn va cudi ngudn c6 mat do dong vat day
trung binh cua Gastropoda (201+127 ct/m?) va Oligochaeta (161+66 ct/m?)
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chiém ti 18 cao hon cac nhém khac, trong khi d6 ¢ nhém 2 khu vuc dau ngudn,
mat d6 dong vat day bi chi phdi cha yéu bsi Oligochaeta (823 ct/m?) va
Bivalvia (274 ct/m?). Nhin chung, mat d6 dong day ¢ khu vuc ddu ngudn co
su chénh 1éch kha cao so voi khu vuc gitta ngudn va cudi ngudn, do vay c6 thé
thiy rang tinh chit nén day va mirc d6 dinh dudng ctiia moéi trudong nuée & hai
khu vuc giita ngudn va cudi ngudn twong duong nhau, trong khi d6 & khu vire
dau ngudn thi quan thé dong vat day phat trién manh ca vé thanh phan loai va
mat do cho théy muc d6 6 nhiém hitu co cao hon ¢ khu vuc nay.

4.2.3 S6ng nhanh
4.2.3.1 Thanh phén lodi déng vit ddy trén séng nhdnh

Thanh phan loai dong vt day tai cac diém thu trén séng nhanh co
khuynh hudng bién dong tuong tu nhu cac diém thu trén song chinh, nghia 1a
thanh phan loai dong vat day vao mua kho da dang hon mua mua, trong do
nhom TV1 va nhém TV4 c6 tong so loai dong vat day cao hon cac nhom thity
vuc khac. Téng s6 loai dong vat day ghi nhan duoc tai cic nhom TV1, TV2,
TV3 va TV4 lan lugt 58 loai, 46 loai, 46 loai va 80 loai. Hau hét cac nhom
thuy vuc déu c6 s loai dong vat day tang cao nhét vao dot 4 (Hinh 4.18),
trong d6 nhom TV1, TV2 va TV3 c6 thanh phan loai dong vat day khong khéac
biét (p>0,05) qua cac giai doan khao sat do cdc nhém thuy vuc nay bi tdc dong
bdi cac ngudn nudc thai tir ndng nghiép va thuy san quanh nam. Riéng & nhom
TV4, s6 loai dong vat day khac biét co ¥ nghia théng ké (p<0,05) giita dot 2
va dot 4. Cac nhom thuy vuc déu co sy xuét hién cua cac nhom dong vat day
nhu Oligochaeta, Polychaeta, Gastropoda, Bivalvia va Insecta.
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Hinh 4.18: Tong sb loai dong vat day tai cac nhom thity vuc trén séng nhanh
Nhom thay vue 1 gdm cac diém thu: Vinh té, Néng trudong séng Hau 1

va Nong truong song Hau 2, day la cac vi tri thu mau bj tac dong bdi hoat

99



dong san xuit nong nghiép vai tong sb loai ghi nhan duge 58 loai, cao hon
nhom TV2 (46 loai) va nhéom TV3 (46 loai) nhung thap hon nhiéu so voi
nhom TV4 (80 loai). Nghién ciru caa Egler et al. (2012) ciing cho thiy dong
vat day tai cac diém thu & cac dong song bi tac dong boi thude trir sau co
thanh phan loai kém phong phu (45-51 loai) hon cac diém thu khac (80-92
loai). Ngoai ra, Vischetti et al. (2008) cho rang cac dong song tiép nhan truc
tiép ngudn nude tir viéc phun thude trir siu, ddy 1a yéu t6 quyét dinh su suy
giam thanh phan loai dong vat day. S6 loai dong vat ddy vao mua kho cao hon
mua mua véi tong sd loai phat hién dugc 26 loai, 23 loai, 40 loai va 42 loai
tuong tmg cho dot 1, dot 2, dot 3 va dot 4 (Hinh 4.18). S loai thudc
Gastropoda (4-11 loai) va Bivalvia (3-6 loai) cao hon cac nhom con lai (1-3
loai). Tai kénh Vinh Té, thanh phan loai dong vat day vao mua kho phong pht
hon mua mwa mot cach dang ké véi sd loai ghi nhan dugce 16-21 loai vao mia
mua va 31-31 loai vao mua kho, trong d6 cac gidng loai thuoc Gastropoda va
Bivalvia chiém ti 18 cao nhat. Cac giéng loai thudng gip nhu Clea helena,
Melanoides turbeculata, Melanoides erythrozona, Filopadulina sumatrensis
(Gastropoda), Corbicula fluminea, Novaculina chinensis va Hyriopsis bialatus
(Bivalvia). Céc gidng loai thudc 16p Malacostraca ciing gia ting vao giai doan
mua kho (3-5 loai) vdi su hién dién cua loai Cyathura carinata dat mat do cao
(20-77 ct/m?) cho thiy chung thich nghi véi méi trudng nude vao mua kho
(Hinh 4.19). O kénh Nong Truong song Hau ca hai vi tri thu mau déu cho thay
qui lut bién dong thanh phan loai tuong tu nhu & kénh Vinh Té, tuy nhién s6
luong loai xac dinh dugc thap hon kénh Vinh Té. S6 loai dong vat day ghi
nhan dugc 11-23 l0di va 8-16 loai 1an lugt cho Nong trudng song Hau 1 va
Nong truong song Hau 2, sy hién dién cia cac loai Gastropoda va Bivalvia
cling turong t nhu kénh Vinh Té, riéng Malacostraca chi tim thdy duy nhét
mot loai voi mat do thap, diéu nay c6 thé 1a do su khéac biét vé& ham luong vat
chit hitu co trén nén day thuy vuc & kénh Noéng truong song Hau
(TOM=8,5+0,6% so v61 kénh Vinh Té (TOM=4,4+0,03%) vao mua kho. Bén
canh su suy giam thanh phan loai dong vét day do anh hudng cua néng duoc
trong san xuat nong nghiép thi mot phan nhé thudc trir sdu co thé hinh thanh
trong cac mo cua dong vat ¢& nho, ching 1a ngudn thic an cho cac dong vat
¢ 16n hon trong chudi thire n, viée tich lily cac hoa chét nay trong co thé
dong vat c6 thé anh huong dén doi séng ciia con nguoi.
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Hinh 4.19: Thanh phan loai dong vat day tai cac diém thu ctia nhém thity vuc
1

Céac nhom thiy vuc gdom: Nhém TV2 (Vinh Tre 1, Céi Sao 1 va Thing
Loi 2) va Nhom TV3 (Vinh Tre 2, Cai Sao 2 va Thing Loi 1) 1a cac nhém
thiy vuc bi tac dong gian tiép hodc truc tiép boi cac hoat dong nudi trong thuy
san. Sy bién dong thanh phan loai dong vat ddy trong cac thuy vuc nay ciing
theo qui luat chung, nghia 1 ting cao vao mua kho va thip vao mua mua.
Tong s6 loai dong vat day cua nhém TV2 va TV3 déu cling 46 loai, thap hon
so voi nhom TV1 (58 loai) va nhdm TV4 (80 loai). Nhin chung, thanh phan
dong vat day co su bién dong tuong ddi 16m qua cac giai doan thu mau, dic
biét cac diém thu & kénh Vinh Tre va rach Cai Sao, cc diém thu & kénh
Thing Loi c6 s6 loai dong vat ddy bién dong thap hon. O nhém TV2, s loai
dong vat day ghi nhan dugc 4-23 loai, 11-28 loai va 10-15 loai twong trng cho
diém thu Vinh Tre 1, Cai Sao 1 va Théng Loi 2. O nhém TV3, bién dong )
loai dong vat ddy cua Vinh Tre 2, Cai Sao 2 va Thing Loi 1 1an lugt 7-22 10ai,
16-27 loai va 10-18 loai (Hinh 4.20). Hau hét cac vi tri thu mau déu co su xuit
hién thuong xuyén cua cac nhdm Oligochaeta, Polychaeta, Gastropoda va
Bivalvia, riéng cac giéng loai thugc Malacostraca chi dugc phat hién vao dot 3
va dot 4, két qua ndy mot 1an nita khing dinh cac giéng loai Cyathura
carinata, Gammarus sp., Hyale hawaiensis va Amarinus lacustris phét trién
manh vao giai doan mua khod. Ngoai ra, 16p Insecta ma chu yéu la loai
Chironomus sp. chi thi méi trudng nuée bi 6 nhidm ciing duoc tim thay tai cac
vi tri thu mau vao dot 3 va dot 4 cho théy mttc d6 6 nhiém hiru co vao mua
kho cao hon mua mua.
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Hinh 4.20: Thanh phén loai dong vat day tai cac diém thu ctia nhém thity vuc
2 va nhém thuy vuce 3

Nhom thay vuc 4 c6 téng cong 13 diém thu, day 13 cac thiy vuc bi tac
dong boi nude thai sinh hoat, bién dong thanh phan loai dong vat day qua cac
giai doan thu mau duoc trinh bay ¢ Hinh 4.21. Thanh phan loai dong vat day
c6 su bién dong tuong ddi cao giita cac vi tri khao sat (4-25 10ai) voi tong sd
loai khao sat dugc 80 loai, cao hon so véi cdc nhom thuy vuc khac. Qui luat
bién dong vé thanh phan loai dong vat day qua cac dot thu mau ciing tuong tur
nhu cac nhém TV1, TV2 va TV3. Qua cac dot thu mau thanh phan loai dong
vat ddy c6 xu huéng cao ¢ cac vi tri Cdy Duong, Chic ca Pao, Cai Sin, Bo Ot
va Thét Nét, phan 16n day 1a cac diém thu thudc cac kénh rach cta ving dau
ngudn soéng Hau, cac diém con lai c6 sb loai thap hon (Hinh 4.21).
Oligochaeta, Polychaeta, Gastropoda, Bivalvia, Malacostraca va Insecta co sb
loai bién dong lan lugt 1-4 loai, 1-4 loai, 1-12 loai, 1-7 loai, 1-4 loai va 1-5
loai, riéng 16p dia chi tim thay duy nhét 1 loai vao dot 2 tai kénh Chac Ca Pao.
Mot s dot thu tai Cai Dau 2 (dot 2 va dot 3), Mai Dam (dot 2 va dot 3) va Céi
Con (dot 2) khong tim thay sy xuat hién cia giun it to, diéu nay 13 do nén day
thiy vuc vao thoi diém nay c6 nhiéu vat chét hitu co kich thude 16n nhu xac 14
ciy roi rung va ling tu dudi nén day thuy vuc nén khéng thich hop cho
Oligochaeta phat trién. Riéng diém thu ¢ nhanh song Pai Ngi 1a thiy vuc bi
nhiém min theo mua c6 d6 min bién dong tir 0-8%o nén khong phu hop cho su
phan b cua cac loai Oligochaeta ma thay vao do6 1a sy phat trién cia mot sb
loai Polychaeta.
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Hinh 4.21: Thanh phén loai dong vat day ctia nhom thity vuc 4

Tom lai, néu so sanh thanh phan loai dong vat day trén song nhanh qua
cac giai doan khao sat, két qua cho thay phan 16n cac nhém thay vuc co tong
s6 loai dong vat ddy dat gia tri thap vao mua mua va gid tri cao vao mua kho,
tuong ty v6i qui ludt bién dong thanh phan loai trén song chinh. Trong cing
mot dot thu mau sb loai dong vat day cling c6 su chénh I¢ch gilta cdc nhoém
thily viuc nhung khac biét khong cé y nghia théng ké (p>0,05). Cac giéng loai
thuong gap trén song nhanh nhu: Branchiura sowerbyi, Limnodrilus
hoffmeisteri (Oligochaeta), Tylorhynchus heterochaetus (Polychaeta), Clea
helena, Filopadudina sumatrensis, Melanoides erythrozona (Gastropoda),
Corbicula fluminea, Corbicula lamarckiana, Corbicula baudoni, Limnoperna
fortunei va Novaculina chinensis (Bivalvia).

4.2.3.2 Mat dj dong vt day trén song nhdanh

Mat do dong vat day trén song nhanh cé su bién dong rat cao gilta cac vi
tri cling nhu giita cic dot thu mau va dao dong tir 67-13.187 ct/m?, trung binh
1.024+1.617 ct/m?. Mat do dong vat day dat cao nhit vao dot 2 tai diém thu
kénh Thing Loi 1 va thap nhat vao dot 1 tai diém thu song Cai Dau 2. Hau hét
cac nhom thay vuc déu co su hién dién cua cac nhom Oligochaeta, Polychaeta,
Gastropoda, Bivalvia, Malacostraca va Insecta. Do day la cac thuy vuc nudc
chay nén thich hop cho sy phat trién cua cac giéng loai thudc nganh dong vat
than mém, vi vay Gastropoda va Bivalvia c6 mat d6 cao hon so véi cac nhom
khac. Tuong tu nhu s6ng chinh, hau hét cac nhém thuy vuc trén séng nhanh
déu co6 mat do trung binh vao mua kho cao hon mua mua (Hinh 4.22), mat do
dong vat day dat cao nhat vao mua kho ciing duoc ghi nhan boi Moretti and
Callisto (2005) ¢ Iuu vuc song Doce, Brazil, noi ¢6 moéi truong nude bi tac
dong manh bdi cac hoat dong ctia con nguoi.
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Hinh 4.22: Mat d6 dong vat day trén song nhanh qua 4 dot khao sat

O nhom thuy vuc 1, mat do dong vat day tai cac vi tri thu mau bién dong
kha 16n va dao dong 133-3.500 ct/m?, trung binh 1.478+1.452 ct/m?. Mat do
dong vat day trung binh qua cac giai doan khao sat bién dong twong ddi 1on
v6i s6 luong 1.638+1.849 ct/m?, 917+1.334 ct/m?, 1.500+1.749 ct/m? va
1.856+1.616 ct/m% tuy nhién sd luong dong vat ddy khong khac biét 16m
(p>0,05) giira cac dot thu mau (Bang 4.30). Tai kénh Vinh Té, mat d6 dong
vat day ghi nhan duoc rat cao qua cac giai doan khao sat v6i s6 lugng bién
dong 2.457-3.730 ct/m? mat do dat thip nhat vao dot 2, tuy nhién day ciing 1a
giai doan c6 sy phat trién vu thé cia cac loai Oligochaeta nhu Branchiura
sowerbyi (370 ct/m?) va Limnodrilus hoffmeisteri (677 ct/m?) chi thi moi
truong nude bi 6 nhidm hiru co. Ngoai ra, con c6 mot sd loai Gastropoda va
Bivalvia dat mat cao nhu Melanoides erythrozona (680 ct/m?) va Corbicula
fluminea (440 ct/m?) thich nghi voi nén ddy bun-cat. Mat do dong vat day ghi
nhan dugc & cac dot 1, dot 3 va dot 4 cao hon gip 1,5 1an so vé6i dot 2, trong
khi & dot 2 ¢6 sy uu thé cua Oligochaeta thi & cac dot con lai cac giéng loai
Bivalvia chiém ti 1& cao nhét (2.463-2.803 ct/m?, 70-75%) véi sy phong phti
ctia Corbiculina fluminea va Novaculina chinensis. Cac diém thu tai kénh
Nong Trudng song Hau, sé luong dong vat day thap hon so véi kénh Vinh Té
va bién dong 133-1.797 ct/m?, c6 su chénh léch vé s luong dong vat day giira
hai khu vuc nay la do su khéc biét $6 lugng cac giéng loai Bivalvia, mat do
cua Bivalvia & kénh Nong Truong song Hau ghi nhan duoc (10-223 ct/m?)
thip hon rat nhiéu (khoang 24 1an) so véi mat do ¢ kénh Vinh Té. Nguyén
nhan 13 do c6 su khac nhau vé tinh chit nén day cling nhu ham luong vat chit
hiru co trén nén day thiy vuc, kénh Vinh té ¢6 nén ddy bun-cat véi ham luong
vat chét hitu co thdp (TOM=4,8+0,5 %), trong khi d6 & kénh Nong trudong
Séng Hau 1 va 2 nén ddy bun véi ham luwong vat chit hitu co cao
(TOM=5,8£2,8% va TOM= 9,4+0,7%) vdi kich thudc cac manh vyn hitu co
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16n 1am han ché sy phat trién cua cac giéng loai Bivalvia. Bén canh d6, diém
thu tai Nong trudng song Hau 1 c6 su phat trién vu thé ctua Gastropoda & dot 1
va dot 4 ma chua yéu 1a gidng Melanoides (450-560 ct/m?) (Thiaridae) cho thiy
moi trudng nude cd nhiéu vat chét hitu co.

Bang 4.30: Mat d6 dong vat day qua 4 dot khao sét tai cac khu vuc thu mau
trén s6ng nhanh thuoc séng Hau

STT Dot 1 Dot 2 Dot 3 Dot 4

Nhém TV1 (n=3) 1.638+1.849%~ 917+1.334%~ 1.500+1.749%* 1.856£1.616%*

Nhém TV2 (n=3) 711+344%~ 882+1.211%~ 650+177%~ 1.779+177%*
Nhom TV3 (n=3) 1.860+1.282%* 4.522+7.504% 1.726+1.069** 2.536+1.977%%
Nhom TV4 (n=13) 539+4642 > 351+335%* 572+432% 722+570%

Ghi chii: So liéu trinh bay trong bang la s6 TBxDLC. Cac gid tri B CO ky tw mii a, b, c/x, y, z khac
nhau trong cung 1 hang/cét thi khdc biét c6 y nghia (p<0,05) bang kiém dinh Kruskal-Wallis (K-
Independent samples)
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Hinh 4.23: Mat d6 dong vat day cia nhom thuy vuc 1 trén séng nhanh

Mic du trong cung mot dot thu mau co6 sy chénh 1éch khé cao vé mat do
dong vat day nhung khéc biét khong c6 y nghia (p>0,05) gitta cdc nhom thuy
vuc thu mau (Bang 4.30 va Hinh 4.23). Mat d¢ dong vat day trung binh & hau
hét cac nhom thuy vuc déu dat cao nhat vao dot 4 (1.268+1.145 ct/m?) tring
v6i thoi diém moi truong nude c6 mac dd dinh dudng cao (TN=1,46+0,51
mg/L, TP=0,62+0,32 mg/L) va ham luong vat chit hitu co cao
(COD=16,9£5,3 mg/L) so vdi cac dot khac (TN=1,2+0,19 mg/L, TP=0,2+0,04
mg/L, COD=14,1+2,6 mg/L) riéng ham Iluong DO trung binh thip
(DO=4,3+0,9 mg/L) hon cac dot con lai (DO=4,7+0,2 mg/L) do phai tiéu ton
mot luong oxy can thiét cho qua trinh phan huy vat chat hitu co trong thiy
vuc. Mat d§ dong vat ddy 6 nhém TV3 ludn cao hon cac nhém thuy vuc khéc
& tht ca cac giai doan thu mau do day l1a nhém thay vuce chiu tac dong truc tiép
clia nudc thai tir hoat dong nudi trong thity san nén madi truong nudc kha giau
dinh dudng thé hién qua ham lwong TAN cao nhat qua cac giai doan khao sat
(TAN bién dong tir 0,29+0,19 mg/L dén 0,78+0,44 mg/L) nén thudn lgi cho
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dong vat day phat trién voi mat do cao. Mat do dong vat day cua nhom TV1
cling dat kha cao qua céac giai doan thu mau, chi thap hon nhom TV3, do ddy
12 nhom thity vuc c6 ngudn nude bi anh hudng cac hoat dong san xuat nong
nghiép nén thanh phan loai thip hon (Lenat, 1984), it tim thiy cac loai nhay
cam, két qua la xuét hién nhiéu loai wu thé nén mat do dong vat day dat cao
hon (Hepp et al., 2010).
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Hinh 4.24: Mat d6 dong vat day ctia nhom thuy vuc 2 trén song nhanh

O nhém thuy vuc 2, mat do dong vat day cling c6 su bién dong tuong dbi
cao giita cac diém thu mdu va dao dong 177-2.280 ct/m? trung binh
1.006+724 ct/m?, thép hon nhom thuy vuc 1. Qua cac giai doan khao sat, mat
do dong vat day co su chénh 1éch kha cao lan lwot 7114344 ct/m?, 882+1.211
ct/m?, 650+177 ct/m? va 1.779 ct/m? twong g cho dot 1, dot 2, dot 3 va dot
4, nhung khéc biét khong c6 y nghia théng ké (p>0,05) giita cac dot khao sat
(Bang 4.30 va Hinh 4.24). Do cac diém thu & nhom thuy vuc nay bi tic dong
gian tiép boi cac hoat dong nudi trong thay san, chu yéu 13 nudi cé tra trong ao
dat nén moi truong kha giau dinh dudng, thich hop cho su phat trién ciia dong
vat day. Tat ca cac vi tri khdo sat déu c6 sd lugng dong vat day ting cao vio
dot 4 v6i sy vu thé cua Oligochaeta (570-1.667 ct/m?), trong d6 Limnodrilus
hoffmeisteri dat mat do cao nhat (233-1.450 ct/m?) cho thdy mirc d6 6 nhiém
moi trudng nude tang cao vao thoi diém nay. Mat dé dong vat day tai Vinh
Tre 1 va Cai Sao 1 giam thap vao dot 2 do déy 1a giai doan mua 1i, ham luong
dinh dudng trong nuée thap hon (TAN=0,05 mg/L va TAN=0,32 mg/L) so v&i
cac dot khac (TAN=0,24+0,07 mg/L va TAN=1,11£0,31 mg/L) nén ) lugng
dong vat day ciling dat thap vao giai doan nay, riéng diém thu & Thang Loi 2
¢ sy phat trién wu thé cia loai Novaculina chinensis (Bivalvia) v6i mat do
1.647 ct/m? (72%). Piéu nay 1a do diém thu Thiang Loi 2 vao dot 2 ¢6 nén day
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sét-bun nén thuén loi cho loai hai manh vo nay phat trién, ngoai ra c6 thé day
la mua vy sinh sdn cia ching, moéi truong cd6 mirc d0 dinh dudng cao
(TAN=0,34 mg/L, TN=1,32 mg/L, TP=0,24 mg/L) do tiép nhan ngudn nudc
thai tir hoat dong nudi cé tra & hai bén bd song 13 ngudn dinh dudng tét cho
chung phat trién véi mat do cao.

Mat d6 quan thé dong vat ddy ¢ nhom thay vuc 3 cao hon cac nhom thuy
vuc khac ¢ tit ca cac dot thu mau va bién dong rat 16n qua cac giai doan thu
mau (87-13.187 ct/m?), trung binh 2.661+3.580 ct/m2 Mat d6 dong vat day
ghi nhan duoc 1.860+1.282 ct/m?, 4.522+7.504 ct/m?, 1.726+1.069 ct/m? va
2.536+1.977 ct/m? lan luot cho dot 1, dot 2, dot 3 va dot 4, nhung khac biét
khong cé y nghia thong ké (p>0,05) giita cac giai doan khao sat (Bang 4.30 va
Hinh 4.27). Do day 1a nhoém thiy vuc bi anh hudng truc tiép boi hoat dong
nudi trong thity san, moi truong nude c¢6 ham luong dinh dudng cao (TN tir
0,35-2,19 mg/L, TP ttr 0,23-1,07 mg/L) nén thuan lgi cho dong vat day phat
trién. Tai Vinh Tre 2, Oligochaeta chiém ti 1é cao nhat (62-83%) & cac dot 1,
dot 3 va dot 4 voi mat do bién dong trong khoang 287-2.017 ct/m? véi su uu
thé cua loai Limnodrilus hoffmeisteri (263-1.250 ct/m?) chi thi 6 nhiém hitu
co. Trong khi d6 tai Cai Sao 2, diém thu gan khu vyc ving nudi ca Tra trong
diém cua cong ty thuy san NTACO, méi truong kha gidu dinh dudng nén
Gastropoda chiém ti 18 cao nhat (1.007-3.460 ct/m?) véi su wu thé cia Thiara
(67-2.610 ct/m?) va Melanoides (390-1.330 ct/m?) vao dot 1, dot 3 va dot 4.
Pay 1a cac loai dc dinh c6 kha niang phét trién tot trong méi trudong cd nhiéu
vét chat hiru co, tuy nhién vao dot 2 khong tim théy sy hién di¢n ctia ching,
diéu nay cho thay co su thay doi chat lugng nudce theo chiéu hudng tét hon boi
vi day 1a thoi diém giita miia mua ciing 13 giai doan mua I{i, nguén nudc trén
song duoc pha lodng, tir d6 1am giam di sy 6 nhiém nuéc trong ving. Pi voi
diém thu & kénh Thing Loi 1, mat d6 cua Bivalvia chiém ti 1& cao nhét, nén
day sét (12% cat, 11% bun va 78% sét) nén thich hop cho su phat trién cta cac
loai thudc 16p Bivalvia voi sy wu thé caa Novaculina chinensis (10.217 ca
thé/m?, 77,5%) (Hinh 4.25 va Hinh 4.26) vao dot 2 va Corbicula fluminea
(1.180-2.173 ct/m?) vao dot 1, dot 2 va dot 3. Két qua nay cho thay su phat
trién cua cac loai dong vat day khong chi phu thudc vao diéu kién dinh dudng
trong moi truong nudc ma con phu thudc vao ham luong vat chit hitu co va
tinh chat nén day cua thuy vuc vi nén day mém v&i ham luong vat cht hitu co
cao tao ngudn thirc dn da dang cung cip ngudn dinh dudng goép phan tao nén
su phong pht cua cac nhoém sinh vat day (Aura and Herrmann, 2011).
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Hinh 4.25: Novaculina Hinh 4.26: Mau bun day c¢6 Novaculina
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Hinh 4.27: Mat 46 dong vat day cia nhom thuy vuc 3 trén song nhanh

O nhom thuy vuc 4, mat d§ dong vat day dat thép nhat trong cac nhom
thity vuc thu mau va bién dong rat 16n (27-1.880 ct/m?) qua cac giai doan khao
sat, trung binh 546+464 ct/m?. Mat do dong vat d4y trung binh ghi nhin duoc
539+464 ct/m?, 351+335 ct/m?, 572+432 ct/m?, 7224570 ct/m? twong tmg cho
cac dot 1, dot 2, dot 3 va dot 4, tuy nhién mat d¢ dong vat ddy khong khéc biét
(p>0,05) giita cac dot khao sat (Bang 4.30). Nhin chung, cic diém thu trén
s6ng nhanh c6 su luu thong ngudn nudc véi song chinh thudc khu vue dau
ngudn va giita ngudn song Hau thi mat do dong vat ddy cao hon cac séng
nhanh thudc ving cudi ngudn (Hinh 4.28). Két qua nay ciing twong ty v6i qui
luat bién dong vé thanh phan dong vat ddy trén song chinh thudc tuyén song
Hau. Do anh hudng cua nudce thai sinh hoat cua cac cu dan sinh sé)ng O hai bén
bod song nén mdi truong nude kha giau dinh dudng, mat khac do day la thuy
viyc nude chay nén cac ngudn nude thai tir cac hoat dong khac nhu néng
nghi¢p, thuy san, cong nghi¢p c6 ham luong dinh dudng cao thai ra cac con
song, ngudn dinh dudng nay theo dong chay hoa 13n vao cac cac séng, kénh,
rach tir d6 lam ting muc d6 dinh dudng cia thuy vuc, tao diéu kién thuan loi
cho dong vat day phat trién. Tuy nhién, mat d6 dong vat day trung binh cua
nhom thity vuc nay ghi nhan duoc thdp hon nhiéu so véi cac nhom thity vuc
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khac (thép hon 4,9 1an; 1,8 1an va 2,7 1an so v6i nhdom TV3, nhom TV2 va
nhém TV1). Phan 16n cac diém thu mau déu c6 mat do dong vat day cao trong
mua kho va thép trong mua mua. Tai kénh cay Duong, mat do dong vat day
ghi nhan duoc thép & dot 1 va dot 2 (133-603 ct/m?) va cao hon & dot 3 va dot
4 (957-1.017 ct/m?) véi su vu thé cua Oligochaeta (557 ct/m?), ngoai ra con co
su gop phan cia au trung Insecta voi mat do kha cao (53-240 ct/m?) véi sy
hién dién cua loai Rhyacophila sp. cho thdy méi trudng nudc bi nhiém ban vao
thoi diém nay. Nguyén nhan c6 sy khac bi¢t vé mat do dong vat day vao mua
mua va mua khé 13 do sy khac biét v& ham luvong dinh dudng trong nuée (TN
tir 0,49-0,68 mg/L vao mua mua va 1,39-2,37 mg/L vao mua khd). Cac diém
thu & kénh Chic Ca Pao, Cai San, O Mén, Cai rang co sy bién dong mat do
dong vat day twong tu nhu kénh cdy Duong. Riéng kénh Cai Sin vao dot 4,
ngoai su phat trién manh cua Oligochaeta con c6 Malacostraca chiém ti 1& kha
cao (597 ct/m?, 32%) véi su uu thé cia loai Corophium sp. (540 ct/m?, 29%).

Tai Bo O, sy phat trién ctia dong vat day kha phong pht va bién dong tir
657-1.170 ct/m?, trong d6 Oligochaeta chiém wu thé vao dot 1 va giam vao cac
dot khac ma thay vao do 1a su gia tdang mat d cua Bivalvia va Gastropoda
(Hinh 4.28) ma chu yéu 14 su gia ting s6 luong cua loai Corbicula fluminea
(157-283 ct/m?) va Limnoperna fortunei (363-470 ct/m?), Clea helena (147
ct/m?) va Filopadulina sumatrensis (193 ct/m?). Tai Thét Not, s6 luong dong
vat day cling dat kha cao, trong d6 Gastropda chiém uu thé vao dot 1 (973
ct/m?) véi sy hién dién sb luong 16n cua dc dinh Melanoides (607 ct/m?) c6
mat d0 cao, mat do ctuia Gastropoda cling dat cao nhét & dot 4 (937 ct/m?) véi
su uu thé cua loai dc van Filopadulina sumatrensis (503 ct/m?), ké dén 1a ¢
gao Mekongia swainsoni (213 ct/m?). Péi v6i diém thu ¢ Tra Néc, mat do
dong vat day dat thip nhat vao dot 2 (57 ct/m?) va cao nhét vao dot 1 (1.597
ct/m?), trong d6 Bivalvia chiém ti 1& cao nhit vdi sy wu thé cta loai vem vang
Limnoperna fortunei (1.243 ct/m?), day 14 loai vem bam phat trién nhiéu ¢ cac
thiy vue nudc chay c6 kha ning gay hai dén cac loai dong vét than mém khéc
do tap tinh sdng bam cta chung. Cac diém thu con lai gdm Cai Dau 1, Cai
Dau 2, Cai Con va Pai Ngii c6 mat d6 dong vat day thap hon cac diém thu
khac va bién dong 27-317 ct/m% trong d6 Oligochaeta, Polychaeta,
Gastropoda, Bivalvia, Malacostraca va Insecta c6 mat do 1an luot 3-150 ct/m?,
3-153 ct/m?, 3-117 ct/m?, 3-106 ct/m?, 3-53 ct/m? va 3-27 ct/m?, riéng diém
thu & Dai Ngai khong tim thay su xuat hién ctia Oligochaeta qua cac giai doan
thu mau vi ddy 1a thiy vuc nudce lo nén khong thich hop cho su phan bd cia
cac gidng loai Oligochaeta. Két qua nay cho thiy mirc d6 dinh dudng trong
nuée & khu vue nay thap hon cac diém thu khac. Cac gidng loai thudng gip
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trén séng nhanh nhu: Branchiura sowerbyi, Limnodrilus hoffmeisteri
(Oligochaeta), Tylorhynchus heterochaetus (Polychaeta), Clea helena,
Filopadudina sumatrensis, Melanoides tuberculata, Melanoides erythrozona
(Gastropoda), Corbicula fluminea, Corbicula lamarckiana, Corbicula
baudoni, Limnoperna fortunei va Novaculina chinensis (Bivalvia).
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Hinh 4.28: Mat d6 dong vat day ctia nhom thiy vuc 4 trén song nhanh

Nhin chung, phan 16n ¢ tit ca cac diém thu mau trén song nhanh déu cé
su hién dién cua loai Limnodrilus hoffmeisteri (Oligochaeta), cho thdy moi
truong nude cd nhidu vat chat hiru co (Uzunov, 1977) va day ciing 13 loai ¢o
kha ning chiu dyng t6t trong méi trudng bi 6 nhiém hiru co, do d6 ching dugc
xem nhu 13 sinh vt chi thi tot cho su gia tang muc do 6 nhiém hitu co trén nén
day thuy vuc (Sladecek, 1973; dugc trich bdi Sundic and Radujkovic, 2012).
Ngoai ra, sy uu thé ciia Limnodrilus hoffmeisteri twong quan thuan véi muc do
dinh dudng do chung c6 kha ning chiu dung duoc ham luong oxy thap trong
qua trinh phan huy cac vat chat hitu co vuot muc gidi han (Gong and Xie,
2001). Twong tu nhu vy, sy xuat hién cua loai Branchiura sowerbyi
(Oligochaeta) & tit ca cac diém thu mau c6 thé dugc xem 1a sinh vt chi thi
cho mdi trudng nudc bi 6 nhiém hitu co, loai Branchyura sowerbyi thuong
séng xen véi Limnodrilus hoffmeisteri nhung c6 mat do thap hon rat nhiéu.

4.2.3.3 Sw twong dong thanh phan déng vit ddy trén séng nhdnh

Két qua tir Hinh 4.29 cho thiy c6 thé chia cac nhom thuy vuc trén song
nhanh thanh 3 cum: Cum 1 gé)m nhom TV2 va nhom TV4, cum 2 1a nhom
TVI1 va cum 3 1a nhém TV3. Nhu vdy c6 thé thdy rang nhom TV2 va nhém
TV4 ¢6 su tuong dong vé thanh phan dong vat day, trong khi @6 nhom TV va
nhom TV3 khong c6 sy twong ddng v6i cac nhéom TV khac. O cum 1, cac
nhom thiy vue bi anh hudng gian tiép boi hoat dong nudi trong thiry san va
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nudéc thai sinh hoat c¢6 sy twong dong vé thanh phan dong vat day thé hién chit
lugng nude tuong ddi giéng nhau & 2 nhém thuy vyc nay. Mat do dong vat
trung binh ciia 16p Oligochaeta dat cao nhat (285+133 ct/m?), ké dén 1a
Bivalvia (258+166 ct/m?) va Gastropda (12616 ct/m?). G cum 2, nhém TV bj
tac dong boi hoat dong san xuit néng nghiép, méi trudng kha giau dinh dudng
v6i sy vu thé cua Bivalvia (761 ct/m?), Gastropoda (426 ct/m?) va Oligochaeta
(206 ct/m?). Béi voi cum 3, nhom thuy vuce chiu anh hudng truc tiép boi hoat
dong nudi trong thiy san, moi trudng nude ¢6 mirc do dinh dudng cao nén
thuan lgi cho su phat trién cta dong vat day, day 1a nhoém thay vuc c6é mat do
dong vat day ghi nhan duoc cao nhit trong cac nhom thuy vuc khao sat véi sb
luong cao nhat thuc Bivalvia (1.416 ct/m?), ké dén 1a Gastropoda (644 ct/m?)
va Oligochaeta (527 ct/m?).

Lién két trung binh gilra cac nhém
Rescaled Distance Cluster Combine

0 = 10 15 20 25
| | | | |
MNhemTV 2 2

MNhemTV4 a4

MhdmTW 1 1

MNhemTV 3 3

Hinh 4.29: Sy twong dong thanh phan dong vat day ciia cac nhom thuy vuc
trén sdng nhanh
4.2.3.4 So sdanh thanh phan lodi va mét dp dong vt ddy trén song
chinh va séng nhanh thuéc tuyén séng Hiu

Nhin chung, thanh phan lodi va mat do ciia song nhanh cao hon song
chinh nhung khac biét khong c6 ¥ nghia thong ké (p>0,05) qua cac giai doan
thu mau (Hinh 4.30), trong d6 thanh phﬁn loai va mat do dong vat day o dot 4
cao hon cac dot con lai. Do khdng co sy khac biét 16n vé ham lugng dinh
dudng ciing nhu ham lugng vat chat hitu co trong nudc va trén nén day thiy
vuc nén thanh phﬁn loai va mat do dong vat day & song nhanh chi dat cao hon
séng chinh nhung khac biét khong dang ké. Két qua nghién ctru chit luong
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nuéc trén song Hau cho thidy ham luong TN, TP, COD va TOM trén song
chinh va séng nhanh ghi nhan lan luot 1,03+0,35 mg/L va 1,26+0,49 mg/L;
0,27+0,23 mg/L va 0,3+£0,26 mg/L; 13,2+5,7 mg/L va 14,8+6,6 mg/L; 5,5+1,5
mg/L va 5,8+1,4 mg/L. Két qua nay cho thdy sy phan bd cta dong vat ddy co
mdi lién quan véi diéu kién moi trudng nude cua thuy vie. Dau hiéu dau tién
ctia moi trudng nudce giau dinh dudng va 6 nhiém dugc phan anh thong qua su
bién dong cua hé thyc vat va dong vat, khi mdi trudng c6 luong chat thai cao
ngay sau khi chim xudng day gay nén su thay doi thanh phan céc sinh vat day
(Jumppanen, 1976).
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B Gastropoda @ Bivalvia
70 7 B Malacostraca  Insecta (I
60 - I]]]]]mum B Hirudinea B
=
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o BN
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Séng chinh Soéng nhanh

Hinh 4.30: Tong loai dong vat day qua cac dot thu trén séng chinh va song
nhanh

Ngoai ra, do khu vuc nghién ctru la thuy vuc nudce chay, nudce luu thong
v6i nhau giita song chinh va séng nhanh duéi tic dong cia thily triéu nén
thanh phan loai dong vat day ghi nhan dugc trén 2 hé thong thiy vuc nay
khong c6 sy khac biét 16n qua 4 dot khao sat (Hinh 4.31). Tong s loai dong
vat day dugc phat hién trén song chinh va song nhanh 1an luot 81 loai va 86
loai, trong d6 cac giéng loai thudc nganh Mollusca c6 thanh phan loai da dang
nhit & ca song chinh va séng nhanh. Thuy vuc nudc chay thudng thich hop
cho su phat trién cua cac giéng loai thudc nganh dong vat than mém, vi viy
Gastropoda va Bivalvia c6 thanh phan loai cao hon cac nhdm khac véi tong sd
loai Gastropoda va Bivalvia phat hién dugc 1an luot 34 loai (42%) va 23 loai
(27%) trén séng chinh, 35 loai (41%) va 24 loai (28%) trén sdng nhanh. Céac
nhém con lai nhu: Oligochaeta, Polychaeta, Malacostraca, Insecta, Hirudinea
6 s6 loai rat thap va bién dong 1-9 loai (1-10%). Tir két qua nay c6 thé cho
rang dic diém moi trudng nudc khong co sy khac biét 16n tai cac diém thu
trén song chinh va song nhanh.
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Hinh 4.31: Tong loai dong vét ddy trén song Hau
Bang 4.31: Mat do dong vat day (ca thé/m?) trén séng chinh va sdng nhanh
thuoc séng Hau

bot Song chinh (n=14) Song nhanh (n=22)
1 57745022 893+9552

2 619+8582 1.069+2.7872

3 71247472 86618562

4 1.240+940? 1.268+1.1452

Ghi chii: S6 liéu trinh bay trong bang la so Th+DLC. Cac gid tri trung binh cd ky tw mii khac nhau
trong cung 1 hang thi khac biét cé y nghia (p<0,05) bang kiém dinh phi tham so (Mann-Whitney).
Bang 4.32: Chi so twong dong cua dong vat day trén song Hau

Dotl Dot2 Dot3 Dot4

Séng chinh 38 38 49 67
Séng nhéanh 36 46 56 68
So6 loai hién dién & ca song chinh va song nhanh 31 34 45 60
Chi s6 Sorensen (1949) (S) 0,84 0,81 0,86 0,89

So sanh su twong dong thanh phan loai dong vat ddy giita song chinh va
song nhanh, két qua cho thiy téng s6 loai dong vét day phat hién dwoc khong
c6 sy khac biét 16n va c6 xu hudng gia ting qua cac giai doan thu mau, s loai
dong vat day ghi nhan cao nhét vao giai doan giita mua kho (dot 4) véi 67 loai
va 68 loai lan luot cho song chinh va séng nhanh, day ciing 1a thoi diém ham
lugng dinh dudng trong nudc ting cao nén thuan loi cho dong vat day phat
trién ca vé thanh phan loai va mat do. Chi sb twong dong (S) ghi nhan dugc
khé cao va dao dong tur 0,81-0,89 (Bang 4.32), theo Pham Anh Dtic (2004) chi
s S<0,3 thi rat kém twong ddng, 0,3<S<0,5 thi kém twong dong, 0,5<S<0,7
thi twong dong va $>0,7 thi rit twvong dong. Nhu vay, véi két qua cta nghién
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clru nay co thé khang dinh ring c6 su twong dong rat cao vé thanh phan loai
dong vat day giita song chinh va song nhanh thudc tuyén séng Hau.

Hinh 4.32: Hinh 4.33: Limnodrilus 5 T
Branchyura Hinh 4.34: Hirudinea

Hinh 4.37: Tubifex

" Hinh 4.38:
Chironomus

Hinh 4.39: Melanoides Hiﬁ_h_4.40: Thiara

Hinh 4.32-4.40: Mot sb dong vat day chiu dung dugc 6 nhiém hitu co

4.2.3 Phan tich nhan t6

Téng cong co 7 bién mat do cua cac nhom dong vat day duge dua vao
phan tich nhan t bang phuong phap hop phan co ban (PCA) nham tim ra qui
luat bién dong ctia mat do cac nhom dong vat ddy phan bd trén song chinh va
song nhanh thudc tuyén song Hau qua cac giai doan khao sat. Cac nhom dong
vat day duoc sip xép theo thir tu tir cac diém thu trén song chinh (14 diém)
dén cac diém thu trén song nhanh (22 diém) va sip xép lan luot tir dot 1 dén
dot 4. Vi tri cac diém thu mAu thé hién & Hinh 4.32, Hinh 4.33, va Hinh 4.34
da duogc trinh bay cu thé ¢ Bang 4.27. Gia tri KMO=0,545 (Kaiser-Meyer-
Olkin, Measure of Sampling Adequacy) trong phan tich cho thdy mutc d6 phu
hop ctia qua trinh thiét 14p cic nhédn té dua trén sb cac bién va sb quan sat
(n=144). Vi 7 bién dong vat day dugc to hop thanh 3 nhén té giai thich duoc
55,9 % tong phuong sai cua s liéu (Bang 4.33).
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Bang 4.33: Tong phuong sai duoc giai thich bai cac hop phan nhan té

Phuong sai dugc xac dinh sau khi xoay truc toa

Phuong sai dugc xac dinh do
Hop 7 % phuong % tich i
phan  Tong sai liy Tong % phuong sai % tich liy
1 1,6 23,5 23,5 1,5 21,6 21,6
2 1,2 17,3 40,8 1,3 18,3 39,9
3 1,1 15,1 55,9 1,1 15,9 55,9
Bang 4.34: Ma tran xoay cua cac nhan to chira cac bién mat do dong vat day
Cac nhom dong vat Céc hop phan nhan to
day (Bién) D1 D2 D3
Oligochaeta 0,74
Polychaeta 0,58
Gastropoda -0,60
Bivalvia 0,93
Malacostraca 0,50
Insecta 0,76
Hirudinea 0,72

Phuong phap xdc dinh: hop phan co ban (PCA) Xoay ma trdn Varimax — Kaiser. Cdc hé sé ¢ gid
tri < 0,05 khong duwoc thé hién trong Bang 4.34.

Nhan té D1 (NT D1) giai thich 21,6% tong phuong sai (Bang 4.33), NT
D1 ¢6 chiu sy tic dong manh cia cac bién Oligochaeta (0,74), Malacostraca
(0,50) va Insecta (0,76) (Bang 4.34), NT D1 c¢6 thé dugc xem la nhan t6
“Nhom dong vat day chi thi 6 nhiém hitu co cao thudc Oligochaeta,
Malacostraca va Insecta”, trong dé cac diém thu mau c6 gia tri uéc lugng NT
D1 < 0 cho két qua 1a cac 16p Oligochaeta, Malacostraca va Insecta tai cac vi
tri twong ung c6 mat do thip. Nguoc lai, cac diém thu miu cé gia tri udc
lwong NT D1>0 thi cac 16p Oligochaeta, Malacostraca va Insecta c6 mat do
cao hon. Két qua ciling thé hién rang su bién dong cua cac bién trong NT D1
¢6 khuynh hudng ting cao vao giai doan mua kho, diéu nay c6 nghia 1a mat do
cua cac nhom Oligochaeta, Malacostraca va Insecta vao mua khoé cao hon mua
mua cho thidy muc do 6 nhidém hitu co ting 1én trong mua kho (Hinh 4.41).

Nhan t6 D2 giai thich 18,3% tong phuong sai (Bang 4.33), NT D2 bi chi
ph6i manh boi cac bién co hé sd “dwong” Polychaeta (0,58) va Hirudinea
(0,72) va bién c6 hé s6 “a4m” Gastropoda (-0,60) (Bang 4.34), NT D2 con goi
12 bién “Nhom dong vat day chi thi o nhiém hitu co trung binh thudc
Polychaeta, Hirudinea va Gastropoda” cac diém thu miu c6 gié tri udc lugng
NT D2 mang gia tri &m thi mat d¢ cua céac l6p Polychaeta va Hirudinea dat gia
tri thép. Nguoc lai cac vi tri thu mau co6 gid tri udc lwgng NT D2 mang gid tri
duong thi mat do ctia Polychaeta va Hirudinea dat sb luong cao. Riéng ddi véi
16p Gastropoda thi nguoc lai, khi gia tri udc lugng NT D2 mang gia tri duong
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thi Gastropoda tai cac diém thu mau twong tng s& c6 mat do thap, va khi gia
tri w6c lwong NT D2 mang gi tri 4m thi vi tri thu mau tuong tmg s& c6 mat do
Gastropoda dat cao hon. Két qua nay cho thiy Polychaeta va Hirudinea c6 xu
huéng dat mat do cao vao dot 2 (gitta mua mua) va dot 3 (dau mua kho) va
thip vao dot 1 (d4u mua muwa) va dot 4 (gitta mua kho). Nguoc lai, 16p
Gastropoda c6 qui luat bién dong dat mat do cao vao dot 1 va dot 4 va dat mat
d6 thap vao dot 2 va dot 3 (Hinh 4.42).
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Hinh 4.41: Gia tri udc lugng NT D1 - “Nhém dong vit ddy chi thi 6 nhiém
hitu co cao thudc Oligochaeta, Malacostraca va Insecta”
8.00000

6.00000

4.00000—

2.00000

.00000—

-2.00000—

Gia trj worc Iwgng ciia nhan to D2

-4.00000—

-
o
L4

444

9t

EPE

S

Jhdhdd I T T T T T TTTT
- = B = O

9l

)
6 quan sat
Hinh 4.42: Gia tri uwdc lugng NT D2-Nhom dong vdt day chi thi 6 nhiém hivu
co trung binh thugc Polychaeta, Hirudinea va Gastropoda

Nhan t6 D3 giai thich 15,9% tong phuong sai (Bang 4.33), nhan t6 D3 bj
chi phdi bsi bién “duong” cua 16p Bivalvia (Bang 4.34) duoc goi 1a nhén t6
“Nhom dong vdat day chi thi 6 nhiém hitu co trung binh thudc Bivalvia”. C&c
vi tri khao sat co gia tri uwdc luong NT D3 duong thi Bivalvia dat mat do cao
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va nguoc lai cac vi tri cé gid tri udc luong NT D3 am thi Biavlvia c6 ) luong
thap. Két qua tir Hinh 4.43 cho thy Bivalvia xuét hién thuong xuyén tai cac vi
tri thu mau tuy nhién su bién dong cua dong vat hai manh vo khong theo qui
luat nhét dinh ma phu thudc vao tinh chét ctia nén day va diéu kién dinh dudng
cua thuy vuec.
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Hinh 4.43: Gia tri uéc lugng NT D3-Nhém dong vit day chi thi 6 nhiém trung
binh thuoc Bivalvia
4.2.4 Twong quan giira cac thong s6 mdi trwdmg nwée véi cac nhom
dong vat day

Pé phan tich mdi tuong quan (Pearson correlation) giita thanh phan dong
vat ddy va mot ) yéu t& moi truong nudc, trude tién dua vao cac két qua mat
d6 cua cac 1op dong vat day va cac yéu tb moi trudng nude ghi nhan duoc tai
cac vi tri thu mau qua bdn dot khao sat (n =144), sau d6 s dung phan mém
SPSS 22.0 dé phan tich. Két qua cho thy c6 mdi twong quan thuan ¢ y nghia
thdng ké (p<0,05) giita Oligochaeta véi pH va TP (Bang 4.35). Theo Rossaro
et al. (2007), pH cta nudc ciing anh huéng dén su phan bd cia Oligochaeta,
chung khong thé dinh cu dugc trong méi trudng co tinh acid. Cac giéng loai
thudc 16p Oligochaeta vé nguyén 1y chung khéng chiu dung dugc ham luong
DO thip hon 4 mg/L, tuy nhién mét s loai nhu Tubifex tubifex co thé chiu
dung dugc ham lugng DO rat thép va c6 thé ton tai va sinh san trong diéu kién
ky khi (Cvetkova, 1972; Palmer, 1968, trich béi Sundic and Radujkovic,
2012). Trong khi d6, Polychaeta c6 mdi tuong quan nghich véi nhiét do nudc
va trong quan thun véi do duc (p<0,05). Oligochaeta va Polychaeta déu chi
thi cho méi trudng nudc 6 nhiém hitu co, khi méi trudng c6 ham lugng vat
chét hitu co cao s& cung cip ngudn dinh dudng can thiét cho dong vat day phat
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trién boi vi cac vat chét hiru co 1a mot trong nhirg ngudn ning luong chinh
cho cac loai dong vat day (Wallace and Webster, 1996).

Lép Gastropoda c6 mbi tuong quan nghich c¢6 ¥ nghia (p<0,05) véi ham
lwrong DO va twong quan thuin ham lugng dinh dudng va ham luong vat chét
hitu co trong nuéc nhu TAN, TN, TP va COD (p<0,05), ddng thdi Gastropda
cling tuong quan thuan (p<0,05) v6i P-POs* va ham luong vat chat hitu co
trén nén day thiy viuc (TOM) (Bang 4.39). Theo két qua nghién ctru, tai mot
s6 vi tri thu mau khi ham luong COD cao (COD>20 mg/L) thi mét do cia
Gastropoda ciing chiém ti 1& cao nhat, vi du nhu séng Tra Noc vao dot 4
(1.733 ct/m?, 95%), Céai Sao-dot 3 va dot 4 (1.007-3.460 ct/m?, 52-76%), NT
Séng Hau 1-dot 4 (1.163 ct/m?, 65%), day ciing 1a cic vi tri c6 ham luong
TAN, TN, TP va COD dat kha cao so véi cac vi tri khac trong cung thoi diém
nghién ciru. Do vay, Gastropoda nudc ngot co6 kha ning ton tai trong moi
truong c6 ham lwong dinh dudng cao, két qua nay phu hop véi nghién ciru cia
Utzinger et al. (1997), sy phan bd cua cac loai ¢ nude ngot 13 két qua cua su
tuong tac cac yéu tb sinh thai khac nhau, ching thé hién kha ning chiu dung
mitc 6 nhiém cao va thich nghi v6i su bién dong theo mua cia cac yéu t6 1y
hoa hoc. Ngoai ra, Dillon (2000) cho ring su phan bd cia Gastropoda trong
moi truong nude ngot phu thudc vao kha ning cua chung dbi véi moi trudong
noi chiing sinh séng va ton tai ¢ do.

Két qua tir Bang 4.35 cho thay 16p Bivalvia khong c¢6 mbi twong quan rd
rang voi cac yéu td chéat luong nude (p>0,05), tuy nhién Bivalvia c6 mdi
tuong quan thudn (p<0,05) véi Polychaeta. Theo mét sé nghién ctru, Bivalvia
nudc ngot 13 thanh phan quan trong trong hé sinh thai thuy sinh, ching st
dung nhiing vat chat lo ling va ling tu trén nén day, do d6 ching co anh
huong truc tiép d6i voi ham luong vat chit lo lung trong cot nude va kiém
so4t su né hoa cua thuc vat noi (Vaughn et al., 2008). Bénh canh d6, Bivalvia
c6 kha nang chiu dung & khoang bién dong 16n d6i voi 6 nhiém, trong d6 mot
s6 loai rat nhay cam voi 6 nhiém nuéc, tuy nhién mot sb loai khac ¢ thé chiu
dung duoc didu kién chét luong nudc bi suy giam (Peckarsky et al., 1990).
Doi v6i Polychaeta, ddy ciing 1a nhom sinh vat sit dung chi yéu ngudn vat
chat hiru co trong thily vuc, cho nén khi ham lugng vat chat hiru co trong nudc
cao ciing thich nghi cho chiing phat trién.

L&p Malacostraca c6 mdi twong quan thun véi pH, ham luong vat chit
hitu co trong nude (p<0,05) va cling twong quan thudn voi cac ham luong dinh
dudng trong nudec nhu N-NOsz', TN va TP (p<0,01). Trong nghién ctu nay,
phan 16n mat d6 cua Malacostraca ting cao vao giai doan mua kho tring véi
thoi diém ham luong dinh dudng trong nudc va vat chat hitu co ting cao hon
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so véi mua mua. Mot s6 diém thu c6 ham lugng dinh dudng cao thi mat do
ciia Malacostraca ciing dat kha cao nhu kénh Cai Sin vao dot 4 c6 loai
Corophium sp. (540 ct/m?), song Long Binh vao dgt 4 c6 loai Hyale
hawaiensis (237 ct/m?).

Lé6p Insecta c6 mdi twong quan nghich v6i nhiét do va twong quan thuan
vol COD (p<0,05), bén canh d6 Insecta cling twong quan thuan véi TN
(p<0,05), qua céac giai doan thu mau khi mat do cta 16p Insecta ting 1én thi
mat do cia cac nhém Oligochaeta, Polychaeta va Malacostraca ciing tang 1én
(p<0,01), dic biét trong giai doan mua kho. Khi méi trudng c6 nhiéu vét chat
hitu co, sau khi ling tu dudi nén day thuy vuc 1a diéu kién thudn loi cho 16p
Insecta ma chu yéu 13 ho Chironomidae phat trién va gia ting mat do. Cac
nhém Oligochaeta, Polychaeta, Malacostraca, Insecta (Chironomidae) la cac
nhém sinh vat chiu dung dugc mic d6 6 nhiém cao, khi cac vi tri khdo sat c6
muc d6 6 nhiém cang cao thi mat do cua chiing ciing ting cao. Do vay, trong
bang chi s6 BMWPVY'ET thi hai nhom sinh vat duoc cho véi sé diém thap nhat
v6i 1 diém va 2 diém twong Gng cho Oligochaeta va Chironomidae (Nguyén
Xuan Quynh, 2004) (duoc trich boi Lé Van Khoa va ctv., 2007). Tuong tu nhu
vay, Polychaeta ciing c6 mdi trong quan thuan véi au trang ca 16p Insecta,
tuy nhién Polychaeta khong cé trong bang chi s6 BMWPVY'ET, do d6 két qua
nay co thé sir dung trong qua trinh bo sung va diéu chinh cac ho dugc tim thay
vao trong bang chi s6 BMWPVY'ET, Ngoai ra, nghién ctru ciia Rossaro et al.
(2007) tir két qua phan tich thich Gmg tong quan (CCA) cho thiy loai
Chironomus plumosus (ho Chironomidae ctia 16p Insecta) xuét hién & céc vi tri
gan véi cac hudng cua N-NOs, P-PO4* va chlorophyll-a cho thay chiing co
moi twong quan thudn véi cac yéu to N-NOs, P-PO* va chlorophyll-a. Do
kha ning thich nghi ctia Chironomidae twong d6i 16n dbi v6i cac khoang bién
dong cua cac yéu & moi truong nhu nhiét do, pH, dd mén, do sau, luu tde
dong chay nén chung c6 thé dugc tim thidy & nhiéu méi trudng khic nhau
(Kirgiz, 1988). Hon nira, Diptera thi phan bd rong nhat va 1a nhom cén tring
thiy sinh xuét hién thudng xuyén nhit trong méi trudng nude ngot (Armitage
et al. 1983), vi vay au tring Chironomidae 13 nhém sinh vt hitu ich trong viéc
1am sinh vat chi thi dé danh gia chat lugng nudc & cac thuy vuc ndi dia do sy
phong phu vé thanh phan loai va vu thé vé mat do cua ching (Kirgiz, 1988).
Ngoai ra, két qua ciing cho thiy Insecta c6 mdi trong quan nghich véi ham
lugng P-PO.*, két qua nay phi hop véi nghién ciu cioa Krolak and
Korycinska (2008), c6 mbi twong quan nghich giita ham lugng cac ion nitrat
va phosphat voi sd ca thé cua con trung thuy sinh, diéu nay c6 nghia 1 khi
ham luong P-PO4% cao s& 1am han ché su phat trién cta con trung thuy sinh.
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Lép Hirudinea xuat hién khi méi truong c6 do duc cao va ham luong vt
chét hitu co cao (p<0,05). Két qua nay phu hop véi nghién ctru cia Ngd Xudn
Quang va ctv. (2013) khi nghién ctru dong vat khong xwong séng ven bd trén
song Tién va song Hau thudc séng Mé Kong, sé loai thude 16p Hirudinea rét
han ché, chi tim théy 1 loai dia thudc ho Hirudinea. Pia hiém khi dugc tim
thy trén nén day thiy vuc do chiing khong co tap tinh gan co thé trén mit nén
day min, tuy nhién ching c6 kha nang chiu dung dugc sy 6 nhiém kha cao, vi
thé trong BMWPV'ET Hirudinea duoc phan phdi v6i 3 diém.
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Bang 4.35: Ma tran tuong quan (Pearson Correlation) giita cac yéu té chat luong nudc va mat do dong vat day

Oligoc | Polych Gastr Bivalv | Malaco Insect gilr:g
Nhiét 49 pH Doduc | TSS DO NO3- | TAN N P-PO, TP COD TOM | haeta | aeta | opoda ia s-traca a a
Nhiét do 1
pH -0,08 1
b duc 0,13 | -0,268" 1
TSS 0,16 | -0,238° | 0,799 1
DO -.185" 0,08 0,02 0,10 1
N-NO3 0,09 | 0275" | -0,268" | -0,248" | -0,171" 1
TAN -0,01 -0,16 0,11 015 | -0,414" | 0,14 1,00
TN -0,01 0,08 -0,01 0,02 | -0,248" | 0,259" | 0,431" 1
P-PO* 0,237 -0,01 0,04 0,02 | -0,210" 0,06 | -0,01 | 0,187 1
™ 0,213 | 0,252" -0,04 0,03 | -0,179" | 0,357° | 0,07 | 0343" | 0474 1
CoD 0,04 0,10 0,08 0,10 | -0,289" | 0,244" | 0,330" | 0,411" 0,14 | 0,294 1
TOM 0,04 -0,02 0,06 0,02 | -0,363" | 0,05 | 0,280" | 0,226" | 0,193 0,07 0,07 1
Oligochaeta . «
0,00 | 0,258 -0,02 -0,01 0,04 | 007 0,03 0,14 0,07 | 0,188 0,10 0,03 1
Polychaeta -.287" 0,04 | 0,208 0,13 0,09 | -0,12 0,08 0,16 -0,04 -0,04 -0,02 0,05 | 013 1
Gastropoda
0,15 -0,05 -0,01 002 | -0184 | 0,09 | 0438 | 0278" | 0167° | 0312 | 0267° | 0169 | 010 | -0,10 1
Bivalvia 0,01 -0,02 0,15 -0,04 002 | -010| 006 0,03 0,10 -0,05 -0,01 0,03 | -003 | 0,176" | 0,03 1
Malacostraca 0,02 | 0,198 0,00 -0,02 0,00 | 0217° | 011 | 0,289 0,02 | 0233 | 0,205 0,06 | 0,09 0,09 | -001 | 0,02 1
Insecta -0,198" 0,13 0,11 -0,05 0,09 | -0,01 0,04 | 0,247 -0,01 0,07 | 0,184" 0,06 | 318" | 0,264 | -0,03 | 001 | 0,207 1
Hirudinea -0,08 0,04 | 0,188 0,11 0,00 | -005| -002| -010 -0,07 0,05 | 0,178 0,06 | -0,01 | 0,270" | -0,06 | -0,03 | -0,02 | 0,09 1

*. Tuong quan co y nghia thong ké (p<0,05)
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4.2.5. Twong quan da bién giira cic thong s6 mdi trudng nuéc véi so
lwgng dong vat day

Phuong phéap phan tich trong quan chinh tic (Canonical Correspondence
Analysis, CCA) d3 duoc tmg dung rong rdi dé danh gia anh huéng cia céac
thong sb méi trudng nude 1én dic tinh phin bd cua cic nhom dong vat day
(Kazanci et. al., 2008; Sharifinia et al., 2012). Trong nghién ctru nay phuong
phap phan tich CCA dugc thyc hién nham tim ra mdi tvong quan giita hai tap
bién, tap bién 1 gébm 37 ho dong vat day va tap bién 2 gdm 12 cac thong sb
moi truong nude trén tong sb 144 trudng hop quan sat & khu vuc song chinh
va song nhanh thudc tuyén song Hau. Két qua phan tich CCA dugc thé hién ¢
Hinh 4.35, dé thuan loi trong qué trinh nhan xét va danh gia két qua nén Hinh
4.44 dugc chia lam 4 goc (A, B, C va D).

CCA (62.59 %)
15 \
A Atyidae B
Sabellidae Nereididae
1 . | Parathelphusidae
Pomatiopsidae . . *  Viviparidae
. Hirudinea
_ TAN Mytilidae
os GomphldaeDé duc .]'OM TSS - Libellulidae
Novaculidae . ™ Chironomidae Rhyacophilidae
coD e . Naididae
. . P-PO43- Neritidae
0 f f f = i 4 |
. Hymenosomatldae. Hydrobiidae
Cossuridae - - "Nfﬁggma“dae Mycetopodidae
. R Unionidae Bithvniid
05 Corbiculidae pH Buscingge  Ampullariidae i
e Anthutidae " ® , Nephtyidae  Pyramidellidae
DO . Nhiét do Assimineidae JPlanorbidae
D . Thiaridae ~ Lumbriculidae Corophiidae C
Lymnaeidae Hyalid i e
4 yalidae Stenothyridae Corallanidae ‘
-2 -15 -1 -0,5 0 0,5 1 1,5 2

Hinh 4.44: Két qua phan tich CCA vé sy tuong quan giira cac thong s6 moi
truong nudc voi cdc nhom dong vat day

Céc ho dong vat ddy ¢ gdc A gdm Sabellidae (Polychaeta), Novaculidae
(Bivalvia), Pomatiopsidae (Gastropoda) va Gomphidae (Odonata) c6 xu
hudng tuong quan thudn véi do duc va ham luong COD va tuong quan nghich
véi nhiét @6, TP va N-NOs™ (Hinh 4.44). Trong nghién ctru nay Novaculidae
phan bd trong mdi trudng nudc c¢6 ham lwong vat chat hitu co bién dong kha
cao (COD tur 1,9-26,6 mg/L), khi moi truong c6 do duc cao (191,5 NTU) thi
mat d6 cua Novaculidae cling ghi nhan dugc kha 16n (10.217 ct/m?). Tuong
tu, Pomatiopsidae chiu dung dugc moéi trudng c6 ham lwgng COD bién dong
Ion (COD tr 5,1-29,8 NTU), Sabellidae phan bb trong mdi
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truong c6 COD tir 12,8-16,6 mg/L chi thi 6 nhiém hitu co mirc trung binh.
Gomphidae khong chiu dung dugc 6 nhiém hiru co cao nén trong BMWPV'ET
Gomphidae duoc phan phdi ¢ muc 6 diém. Hién nay, c6 rét it tai liéu nghién
ciru vé& dic diém phan bd cling nhu moéi truong sdng cia Novaculidae,
Sabellidae, Pomatiopsidae vd Gomphidae nén anh huéngg cua cac thong sd
chat lugng nudc 1én sy phét trién ctia chling chua duoc thao luan nhiéu.

C6 tong cong 11 ho dong vat ddy & gbc B c6 mdi twong quan thuin voi
TAN, P-POs*, TN, TSS va TOM nhung twong quan nghich v4i pH va DO
(Hinh 4.44). Cic ho & gbc B gdém Naididae (Oligochaeta), Nereididae
(Polychaeta), Viviparidae, Neritidae (Gastropda), Mytilidae (Bivalvia),
Atyidae, Parathelphusidae (Malacostraca), Chironomidae, Libellulidae,
Rhyacophilidae (Insecta) va Hirudinea. Két qua cho thay khi mdi trudng co
ham lugng dinh dudng va vat chét hiru co cao s& thuan loi cho su phat trién
cua cac nhém dong vat day chiu dung duoc 6 nhiém hitu co, do dé phén 16n
cac ho o géc B duoc tim théy chiu dung dugc 6 nhiém hiru co nhu Naididae
(trudc day la ho Tubificidae) (Oligochaeta), mat do cua ho Naididae gia tang
cing voi sy gia ting cua vat chat hitu co, thay thé cho cac loai dong vat day
khac it chiu dyng dugc 6 nhiém, vi thé ching dugc str dung lam sinh véat chi
thi 6 nhiém hiru co cho cac dong song (Lin and Yo, 2008). Ngoai ra, sy gia
taing mat do ciia Oligochaeta s& lam giam tinh da dang thanh phan loai dong
vat day, do d6 ching thuong sir dung lam sinh vat chi thi cho cac thuy vuc
gidu vat chit hitu co (Slepukhina, 1984). Mit khac, Jumadi et al. (2016) cho
rang cac ho Parathelphusidae, Atyidae (Malacostraca), Viviparidae, Thiaridae
(Gastropoda), Corbiculidae (Bivalvia) phan b trén song Baubau, Indonesia c6
thé chiu dyng dugc 6 nhiém ning. Mot s6 gibng nhu Chironomus
(Chironomidae), Tubifex (Naididae) chi thi 6 nhiém vira mirc o dén 6 nhiém
ning ciing dugc tim thay c6 mdi twong quan thuan véi ham luong nitrite,
ammonium va orthophosphate nhung twrong quan nghich véi pH va ham lugng
DO (Kazanci et al., 2008). Khi méi trudng c6 nhiéu vat chét lo lang trong
nuoc, sau khi léng tu trén nén day thuy vuc s€ tao diéu kién thuén loi cho céc
loai thudc 16p Polychaeta phat trién, trong nghién nay loai giun nhiéu to
Namalycastis longicirris va Tylorhynchus heterochaetus (Nereidae) lun xuat
hién thuong xuyén & hau hét cac diém thu mau va mat do cia ching s& ting
1én khi ham lugng TSS ting cao. Theo Lé Van Tho va b4 Thi Bich Loc
(2012), Namalycastis longicirris phat trién manh va chiém wu thé ¢ khu vuc
c6 nén day bun nhuyén mau den, mui hdi voi nhiéu xac ba hitu co, noi hop luu
ctia rach va soéng véi ty 16 wu thé dao dong trong khoang tir 59-83%. Mot sd
giun nhiéu to nhu Namalycastis (Nereidae) va Nephtys (Nephtyidae) thi khé
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chiu dung duoc 6 nhiém hitu co (Shen and Qi, 1982). Sinh thai ciia Polychaeta
it dugc quan tim nghién ctru, tuy nhién Namalycastis (Nereidae) va Nephtys
(Nephtyidae) phat trién manh trong méi trudng bi 6 nhiém va ciing xuat hién
véi Oligochacta (Tubifex), Nereidae va Nephtyidae an tap hoac an dong vat,
con hau hét cac loai khac thi dn loc hodc cac vét chit la"mg dong trén nén day
thuy vuc (Davies, 1991). Polychaeta 1a nhom chinh trong sd cac nhém
DVKXSCL phan b & cac thuy vuc ¢ nén ddy mém. Polychaeta thi thuong
da dang va uu thé, dic biét & cac khu vuc bi tac dong bdi cac hoat dong gay 6
nhiém cua con nguoi (Gray and Elliott, 2009). Qua trinh phéan hiy vét chit hitu
co s€ lam ti€u hao ham luong oxy hoa tan tir d6 lam giam oxy trong nudc, do
vay cac nhom dit & gdc B phat trién nhiéu trong méi truong co6 ham luong
dinh dudng va vat chat hitu co cao va c6 mbi twong quan nghich véi DO.

O gbc C c6 tong cong 19 ho dong vat day gom Lumbriculidae
(Oligochaeta), Nephthyidae (Polychaeta), Ampullariidae, Planorbidae,
Pyramidellidae, Stenothyridae, Buccinidae, Hydrobiidae, Bithyniidae,
Thiaridae, Assimineidae (Gastropoda), Mycetopodidae, Unionidae (Bivalvia),
Anthutidae, Corallanidae, Corophiidae, Grammaridae, Hyalidae va
Hymenosomatidae (Malacostraca). Cac ho dit & gbc C c6 mbi twong quan
thuan voi nhiét do, TP va N-NOs™ va c6 lién quan voi cac thong sé6 TAN, P-
PO4*, TN, TSS va TOM (Hinh 4.44). Theo Hunter (1964), 16p Gastropoda c6
mat do cao & cac ho giau dinh dudng, ching it dugc tim thiy & cac hd nghéo
dinh dudng va bién mat khi méi trudng loan dudng (dystrophic) v6i ham
luong canxi thip, nhung sy phong phu ctia Gastropoda c6 méi twrong quan
thuan v&i ham luong TP & cac hd Ontario (Bendell and McNicol, 1995).
Ngoai ra, khi méi truong bi 6 nhiém, co sy hién dién ciia mot s6 loai thudc 16p
Gastropoda chiu dung dugc 6 nhiém nhu Melanoides tuberculatus, Tarebia
granifera (Thiaridae) va Pomacea canaliculata (Ampullariidae), trong khi do6
cac loai 6¢ nude ngot khac déu bién mat (Van Schayck, 1985).

O gbc D gom c¢6 3 ho Cossuridae (Polychaeta), Corbiculidae (Bivalvia)
va Lymnaeidae (Gastropoda), c6 méi twong quan thuan v6i ham luong DO va
pH dong thoi ¢6 mdi twong quan nghich véi TAN, P-POs%, TN, TSS va TOM
(Hinh 4.44). Sy hién dién cua Lymnaeidae ¢ goc D c¢6 twong quan thudn véi
pH va DO, két qua twong tu cling dugc phat hién & cac thiy vuc nude chay
phia Ty ciia Thé Nhi Ky (Kazanci et al., 2008). Ngoai ra, Cossura
(Cossuridae) dugc tim thdy o cac vi tri bi nhiém min, theo Sivadas et al.
(2010) Cossura co6 kha nang tdn tai trong moi trudng bi stress, chiu dung dugc
hydrocarbon va cac loai 6 nhiém khac. Corbicula (Corbiculidae) thuong duoc
tim thiy & ca cac thay vuc c6 nén day 6 nhiém va khong 6 nhiém, ham luong
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DO thip c6 lién quan dén viéc suy giam mat do cua Corbicula fluminea
(Belanger, 1991). Ti 1&é mat do caa Corbicula va tong mat do DPVKXSCL ting
1én cung va&i sy gia tang sy xao trdn cua moi truong nude (Kerans and Karr,
1994). Khoang 89% cac vi tri thu mau trong cic vuc nuédc & Flanders,
Belgium, noi c¢6 nén day bi 6 nhiém hitu co tir 6 nhiém nhe dén 6 nhiém ning
¢6 sy phan bd caa Corbicula (Lien and De Pauw, 2002).

4.2.6 Cac chi s6 da dang dong vat day trén song chinh va séng nhanh
thudc tuyén song Hau

4.2.6.1 Chi sé da dang Shannon-Weaver (H’)

Tinh da dang thanh phan loai dong vat day duoc thé hién thong qua chi
s6 da dang Shannon-Weaver (H’), két qua cho thiy chi sé H’ ¢ su bién dong
tuong ddi 10n qua cac giai doan khao sat va dao dong 0,39-2,61 di vé6i song
chinh va 0,75-2,60 dbi véi song nhanh, thip hon chi s6 H> (H’ tir 1,3-3,2)
trong nghién ctru trén séng Mekong, Viét Nam cua Ngo Xuan Quang va Ngb
Thi Lan (2014). Trén song chinh, chi sé H’ trong cung mot dot khao sat khac
biét khong c6 ¥ nghia (p>0,05) gitta khu vuc ddu ngudn, giita ngudn va cubi
ngudn, dong thoi trong cting khu vuc thu mau thi chi sé H’ ciing khong khac
biét (p>0,05) qua cac giai doan thu mau (Hinh 4.45). Tuy nhién, néu xét chi s6
H’ trung binh két qua cho thdy H’ dat cao nhét vao giai doan giita mua kho
(1,86+0,40) thé hién dong vat day co tinh da dang cao vao thdi diém nay. Piéu
nay cho thay tinh da dang thanh phan loai dong vat ddy c6 sy thay d6i qua cac
giai doan khao sat va phu thudc vao cac yéu td chit lugng nuée (Flores and
Zafaralla, 2012). Chi s6 H’ dat thap nhat tai Tra Noc (H’=0,39) vao dot 1 véi
s6 loai ghi nhan dugc 3 lodi (567 ca thé/m?), va co sy uvu thé cua loai
Limnodrilus hoffmeisteri (507 ct/m?, 89%) cho thay khi méi truong co xuit
hién loai vu thé thi tinh da dang thanh phan loai bi giam dang ké. Mot s6 diém
thu khong tuan theo qui luat chung vé tinh da dang loai trong diéu kién moi
truong nudc ¢6 mic do dinh dudng cao, va khi d6 cac gidng loai thich nghi
v6i diéu kién dinh dudng cao s& tang 1én lam gia tang tinh da dang thanh phan
loai trong thuy vuc. Vi du nhu chi s6 H’ dat cao nhat tai Thot Nt (H=2,61)
vao dot 1 voi téng s6 loai phat hién duogc 23 loai (1.390 ca thé/ m?) cao hon so
v6i cac diém thu khac, day 1a diém thu c6 tinh da dang cao vé thanh phén loai
va uu thé vé& mat do, két qua nay phu hop véi nghién ctru cia Yazdian et al.
(2014) chi s6 da dang ting lén vao mula kho 1a do su gia ting sb luong loai
hodc su gia ting tong sb ca thé trong quan thé, khi mat do cua cac loai khac
nhau phan bb déng déu thi chi s da dang ciing ting 1én.

Trén séng nhanh, chi s6 H’ trung binh dat thap vao dot 2 (H’s=1,75) va

ting én vao dot 4 (H’=1,96) do c6 su gia ting mirc d6 6 nhiém mai trudng
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nuéc vao mua kho nén thanh phan loai va mat d6 dong vat day ciing co xu
huéng ting 1én vao thoi gian nay. Trong cing mdt nhém thay vue, chi sé H’
khac biét khong c6 ¥ nghia (p>0,05) qua cac giai doan thu mau nhung néu so
sanh gifta cac nhom thuy vuce thi thiy rang nhém TV ludn c6 chi sé H’ trung
binh cao hon so véi cac nhom TV khéc, tuy nhién sy khac biét nay khong co y
nghia (p>0,05), ngoai trir & dot 3 co su khac biét chi sé H’ trung binh gitta
nhém TVI1 (H’= 2,23+0,09) va nhom TV3 (H’=1,61+0,10) (Hinh 4.36). Co6 su
khac biét nay 1a do c6 su chénh 1éch vé& ham luwong vat chat hiru co trén nén
day thuy vuc ciing nhu mirc d6 6 nhiém nuée giita hai nhom thuy vuc nay, két
qua 13 thanh phan loai va mat d6 ciia nhém TV1 cao hon nhom TV3 nén chi sb
H’ cia nhém TV ciing ting cao hon nhém TV3. Trong sé cac diém thu &
séng nhanh, chi sé6 H’ dat thap nhat (H’=0,75) tai diém thu Thing Loi 1 vao
dot 2 v6i tong s6 loai dugc phat hién 18 loai (13.187 ca thé/m?), co sy xuat
hién loai vu thé Novaculina chinensis (10,217 ca thé/m?, 77,5%) va Corbicula
fluminea c6 mat do cao (2.173 ca thé/m?, 16,5%). Su giam tinh da dang va
tang sy uu thé ciia cac loai dong vat day twong tng thuong 1a do sy phan ung
clia quan thé dong vat day dbi voi nhimng bién dong cac thong sé chat luong
nudce (Sharma and Chowdhary, 2011). Chi s6 H’dat cao nhat (H’=2,60) tai Cai
Sao 1 vao dot 4 voi 26 loai (1.723 ca thé/m?) do c6 sy gia ting muc d6 dong
déu vé mat do cua cac loai tai diém thu nay nén khong tim théy su xudt hién
cta loai wu thé, két qua 1a tinh da dang thanh phan loai dong vat day cao hon
so v6i cac diém thu khac. Chi sb da dang cang cao thé hién hé sinh thai it bi
tac dong, thanh phén loai cang cao va sy phan bd mat do cua cac loai cang
df)ng déu trong hé sinh thai, do vay viéc sir dung cac chi sb da dang dé danh
gia suc khoe sinh thai 1a thich hop (Yazdian et al., 2014).

3.0 A & Dot 1 M Dot 2 & Pot 3 B bot 4
2,5
g 2,0
2 15
-
a1
S 1,0
=
._5 0,5
Piu Gitra Cubéi |Nhém TV[Nhém TV |[Nhém TV|Nhém TV
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Hinh 4.45: Chi s6 da dang Shannon-Weaver (H”)
Nhin chung, chi s H’> & song chinh luon thap hon song nhanh thé hién
song nhanh c6 thanh phan loai da dang hon song chinh, tuy nhién su khac biét
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nay khong co ¥ nghia (p>0,05) qua cac giai doan thu mau. Do khu vuc thu
mau 13 thay vuc nude chay nén c6 sy luu thong ngudn nude giita song chinh
va song nhanh, do d6 tinh da dang thanh phan loai dong vat day khong co su
khac biét gitra song chinh va séng nhanh.

4.2.6.2 Chi sé da dang Margalef (d)

Chi sb da dang Margalef c¢6 sy chénh 1éch kha cao giita cac diém thu miu
va bién dong tir 0,32-3,58 va 0,58-4,00 1an luot cho séng chinh va séng nhanh.
Trén sdng chinh, bién dong chi s6 da dang Margalef twong tu chi s6 da dang
Shannon-Weaver, chi s d trung binh vao mua khé cao hon mia mura, chi s d
ghi nhan lan luot 1,78+0,75, 1,70+0,61, 1,94+0,73 va 2,4+0,65 tuong trng cho
dot 1, dot 2, dot 3 va dot 4. Vao mua mua, chi sé d & dot 1 va dot 2 khac biét
khéng c6 v nghia (p>0,05) giita khu vuc dau ngudn, giita ngudn va cudi
ngudn, tuy nhién vao mua kho chi s6 d & dot 3 va dot 4 khac biét co ¥ nghia
(p<0,05) & ving ddu ngudn va giira ngudn so véi cudi ngudn (Hinh 4.46).

Su bién dong chat lugng nudc trén song chinh s& anh huong dén tinh da
dang thanh phan loai dong vét day, khi chi sé d cang cao thi thanh phan loai
cang da dang. Két qua danh gia chat luong nudc thé hién chi sé WQI vao mua
kho thap hon mua mua, diéu nay c6 nghia 1a mic do 6 nhiém nudc trén song
Hau vao mua kho cao hon mua mua, khi méi truong c6 mic do 6 nhiém ting
1én s& 1am gia ting su phat trién cta cac loai chiu dung duoc 6 nhiém, va lam
giam céc loai nhay cam. Do d6, thanh phan loai dong vat day vao mua kho da
dang hon mua mua chua yéu 1a sy gia ting cua cac gidng loai chiu dung duoc 6
nhiém, két qua nay phu hop vdi nghién ctru cia Flores and Zafaralla (2012),
tinh da dang thanh phan DVKXSCL trén séng bi anh huong boi mic do 6
nhiém nuéc trén song Mananga, Philippines. Chi sé d dat thip nhat (d=0,32)
tai Tra Noc vao dot 1 véi 3 loai (567 ca thé/m?) va cao nhat tai Hoa Phu
(d=3,58) vao dot 4 vé6i tong cong 29 loai (2.470 ca thé/m?) va day ciing 1a
diém thu c6 s loai cao nhat trong sb cac diém thu mau. Trong khi chi sé6 H’
phu thudc vao méat dg cua cac loai c6 trong mau thu thi chi s6 d phu thudc vao
sb loai hién dién trong mau, do vy két qua chi s6 d cao nhét va chi s H’ cao
nhat c6 khac biét, tuy nhién ca hai chi sé ndy déu cho thay tinh da dang thanh
phan loai dong vat day tai khu vuc nghién ctru. Nhu vdy, c6 thé thiy rang chi
s6 da dang Margalef phu thudc vao sb loai ma khéng phu thudc vao sb luong
c4 thé trong mau thu (Sharma and Chowdhary, 2011). Chi s6 da dang
Margalef cang cao thi chit luong nudc cang tot, khi chi sé d khoang bang 1 thi
chat luong nude gia ting mic do 6 nhidm va co thé suy giam chit lugng sinh
thai (Margalef, 1958, trich boi Bhandarkar and Bhandarkar, 2013).
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Trén séng nhanh, chi s6 d trung binh dat thip nhit vao dot 2
(d=1,78+0,63) va cao nhat vao dot 4 (d=2,58+0,63) twong tu nhu qui lut bién
dong cua chi s6 H’. Nhin chung, chi s6 d khac biét khong c6 ¥ nghia (p>0,05)
gitta cac nhom thuy vuc qua cac giai doan thu mau, va trong cung mdt nhom
thuy vuc thi chi s6 d khac biét khong cd ¥ nghia (p>0,05) giita cac dot khao
sat, ngoai trir nhém TV4 (Hinh 4.46), nhung nhin chung chi s6 d trung binh &
nhom TV1 cao hon cic nhom thay vuc khac cho thiy nhém TV c¢6 thanh
phan loai da dang hon so vé6i cac nhom thiy vuc con lai. Trong sé cic nhém
thuy vuc trén song nhanh, chi s6 d dat thip nhét tai Vinh Tre 1 (d=0,58) vao
dot 2 voi tong sb loai ghi nhan duoc 4 10ai (177 ca thé/m?) va cao nhat tai Cai
Sao 1 (d=4,00) vao dot 3 v6i 28 loai (853 ca thé/m?). Theo Hawkes (1978), chi
s6 da dang cao chi thi cht lugng nude t6t nhung chi sé da dang thip c6 thé
khdng chi thi chat nudc kém, tuy nhién Kartikasari et al. (2013) cho rang chi
sb6 da dang thép thé hién chat lrong nudc kém, chi sb6 da dang cao thé hién
chat lugng nudc tét. Trong nghién ciru nay, khi thanh phan loai va mat do
dong vat ddy ting 1én thi chi s6 H’ ciing ting 1én dong thoi chi s6 WQI giam,
nghia 13 chat lwong nude giam, nguyén nhan 1a do khi méi truong nude cé su
gia ting mirc d6 6 nhiém (tir 6 nhiém nhe dén 6 nhiém trung binh) thi cac
gidng loai thich nghi voi diéu kién méi trudng nudce 6 nhidém & muc trung binh
s& phat trién ca vé thanh phan loai va mat do, tir d6 lam gia tang chi s6 d. Tuy
nhién, khi méi trudng bi 6 nhiém ning thi thanh phan loai s& bi giam va gia
ting mat do dong vat day, do do chi s6 da dang dat gia tri thap. Piac biét khi
moi truong bi 6 nhiém rat nang thi khong tim théiy sy hién dién cua dong vat
day (Pham Anh Pirc va ctv., 2015) va khi d6 chi sé da dang bang 0. Vi vay, co
thé thdy rang tinh da dang thanh phan loai dong vat day bi anh huong bai
nhiéu yéu t6 nhu diéu kién moéi truong sbng va mirc do 6 nhiém cia thuy vuc.
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Hinh 4.46: Chi s da dang Margalef (d) trén song chinh va séng nhanh
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Bién dong chi sd d giira song chinh va séng nhanh ciing theo qui luat
tuong tu nhu chi s H’, nghia 1a chi s6 d trung binh trén séng chinh thap hon
sOng nhanh va khac biét khong cé y nghia (p>0,05) giira song chinh va song
nhanh qua céc giai doan khao sat, két qua nay cho thdy khong c6 sy khac biét
vé tinh da dang thanh phan loai dong vat day giita song chinh va séng nhanh

4.2.6.3 Chi sé wu thé Berger-Parker (D)

Trén song chinh, chi s vu thé Berger-Parker c¢6 sy chénh léch trong dbi
16n giita cac vi tri thu mau va bién dong tir 0,18-0,89. Chi s6 D trong cting mot
giai doan thu mau khac biét khong c6 ¥ nghia (p>0,05) gitta cac khu vuc dau
ngudn, gitra ngudn va cudi ngudn, va trong ciing mot khu vuc nghién ctru chi
s6 D ciing khac biét khéng c6 ¥ nghia (p>0,05) qua c4c giai doan khao sat
(Hinh 4.47).

Chi s6 D dat thap nhat tai Binh Thay vao dot 2 (D=0,18) véi 15 loai (260
ca thé/m?) va cao nhét tai Tra Noc vao dot 1 (D=0,89) voi 3 loai (567 ca
thé/m?). Thily vuc c6 chi s6 D cang cao ciing khong c6 nghia 1a mat d6 dong
vat day tai diém thu do cang cao, vi du nhu mat do tai song Tra Noc dat cao
nhat vao dot 3 (2.543 c4 thé/m?) nhung chi s6 uvu thé Dep dat thip nhit
(D=0,39) v6i 17 loai, trong khi d6 & dot 1 mat do dong vat ddy dat thap nhat
(567 ca thé/m?) nhung chi s6 D dat cao nhat (D=0,89) véi 3 loai. Do d6, ¢6 thé
théy réng chi s6 D phu thudc vao s6 loai va mat do téng cong cua vi tri thu
mau. Chi sb vu thé cho théy su uu thé ciia mot sd loai so véi cac loai khac
trong quan xa dong thoi phan anh tinh da dang sinh hoc cia dong vat day tai
cac vi tri khao sat bai vi khi chi s6 D cang cao thi quan thé cang it da dang va
mtrc d6 6 nhiém nudc cang tang, va vi vady mat do cua cac loai dong vat day
chiu dung duogc 0 nhiém cling tang lén.

Trén séng nhanh, chi s6 D bién dong tir 0,15-0,78. Chi s6 D trong clng
mot giai doan thu mau khac biét khong co ¥ nghia (p>0,05) giita cdc nhom
thily vuc, va trong cung mot thay vuc chi sb D ciing khac biét khéng cd y
nghia (p>0,05) qua cac giai doan khao sat (Hinh 4.47). Chi s6 D dat thap nhét
tai Cai Con vao dot 2 (D=0,15) v&i 12 loai (110 ca thé/m?) va cao nhat tai Tra
Néc (D=0,78) vao dot 1 v6i 13 loai (1.597 ca thé/m?). Nhom TV1 ¢6 chi s6 D
trung binh thip hon so vé&i cac nhom thiy vue khac cho thiy thanh phan loai
dong vat day & nhom TV1 da dang hon cac nhom thuy vuc khac, déng thoi su
phan bé mat do cia cac loai dong vat diy dong déu hon cac nhom thiy vuc
con lai. Két qua nay phu hop véi két qua cua cac chi sé da dang Shannon-
Weaver, Margalef trong ciing mot khu vuc khao sat di duoc trinh bay & phan
trén.
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Hinh 4.47: Chi s6 uu thé Berger-Paker trén séng chinh va séng nhanh

4.2.6.4 Chi sé dong déu Pielou’s (J°)

Nhin chung, khong cé su khac biét 16n vé chi sé6 dong déu Pielou (J°)
gitra cac nhom thuy vuc trén song chinh va song nhanh (Hinh 4.48). Trén séng
chinh, chi sé déng déu Pielou (J°) bién dong tir 0,33-0,90, ¢ khu vuc dau
nguén, gifra nguén va cubi nguén ¢6 chi s6 J 1an luot 0,62+0,13, 0,71+0,18 va
0,75+0,13 cho thay khu vuc cubi nguén mat do cua cac loai dong vat day phan
bb dong déu hon so v6i khu vuc dau ngudn va giita nguén. Chi sd I” ¢6 sy
thay doi qua céc giai doan khao sat, tuy nhién chi s6 J* khac biét khong ¢ ¥
nghia (p>0,05) giira cac khu vuc dau ngudn, giita ngudn va cudi ngudn (Hinh
4.48). Chi sd dong déu cho thay su phan bd ciia quan thé & mitc do loai, sy
phan bd mat do cia cac loai cang dong déu thi quan thé cang 6n dinh, két qua
la tinh da dang sinh hoc cang cao (Yazdian et al., 2014). Trong nghién ctru
nay, chi sé J” dat thap nhét (J°=0,33) tai Tra Noc vao dot 2 v6i 7 loai (1.020 ca
thé/m?) cho thay thuy vuc c6 thanh phan loai dong vat day kém da dang, chi s6
J> dat cao nhat (J°=0,90) tai Binh Thuy vao dot 4 véi 14 loai (280 ca thé/m?)
cho théy thuy vuc c¢6 tinh da dang cao vé thanh phén loai bo1 vi khi mat do cua
cac loai trong quan thé phan b dong déu thi chi s6 da dang cling ting 1én
(Yazdian et al., 2014).

Bién dong chi s6 I’ tai cac diém thu trén séng nhanh (0,26-0,96) tuong tu
nhu song chinh. Chi s6 J” trung binh dat gi trj cao nhat vao dot 2 (0,76+0,18)
va thip nhét vao dot 4 (0,690,14) cho thdy mat do dong vat day vao giita mua
mua phan bd dong déu hon giita muia kho. Xét trong cung mot dot thu mau thi
chi s6 J> khac biét khong c6 ¥ nghia (p>0,05) giita cac nhom thuy vuc, ngoai
trir dot 4 chi sb J’ khac biét co y nghia (p<0,05) gitta nhom TV3 (0,49+0,01)
va nhdm TV 4 (0,74+0,09) (Hinh 4.48), nguyén nhan l1a do nhém TV3 bi anh
hudng béi hoat dong nudi trong thily san nén moi truong nudc gidu vat chat
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hitu co, ham luong TSS cao (75,3+47,5 mg/L so voi 27,7+17,0 mg/L) 1a diéu
kién thuan loi cho sy phat trién cta cac giong loai dong vat day chiu dung
duoc 6 nhiém, tir d6 lam gia tdng mat do cua mot s6 1oai vu thé va lam giam
su dong déu vé mat do, két qua 1a chi s I’ ciia nhém TV3 thip hon so véi
nhém TV4 va thanh phan loai & nhém TV3 kém da dang hon nhom TV4. Két
qua nay phu hop voi nhan dinh ctiia Sharma and Chowdhary (2011), khi tat ca
cac loai trong mau thu phan bd voi sb luong ca thé trong duwong nhau thi chi
s6 ddng déu dat t6i da, chi s déng déu giam khi co sy gia ting sy vu thé cua
loai co6 trong mau.
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Hinh 4.48: Chi s6 dong déu Pielou trén sdng chinh va séng nhanh

4.2.6.5 Twong quan giiva chi sé chit lwong nwéc va cdc chi sé da dang
dong vat day

So sanh sy tuong quan giita cac chi sé da dang va chi sd chét luong
nuéc, két qua cho thdy chi sé da dang Shannon-Weaver c6 mdi twong quan
thuan c6 y nghia (p<0,01) véi chi s6 da dang Margalef (r=0,72), chi sé dong
déu Pielou (1=0,68), chi s&6 WQI (r=0,38) va thanh phan loai dong vat day
(r=0,51). Tuy nhién chi sé6 H> c¢6 mbi tuong quan nghich véi chi s6 uu thé
Berger-Parker (r=-0,87) va mat d6 dong vat day (r=-2,11) (Bang 4.36). Diéu
nay cho thay khi thanh phan loai dong vat ddy cang da dang thi chi s6 WQI
cang tang thé hién muc d6 6 nhiém nudc cang giam. Ngoai ra, thanh phan loai
dong vat ddy cang da dang thi cang thé hién mirc d6 uvu thé cua loai nao do
giam hodc khong xudt hién va hién nhién murc d6 ddng déu vé mat do cua cac
loai dong vat ddy trong quan xa ting. Két qua tir Bang 4.36 ciing cho thay chi
s6 vu thé D c6 mbi twong quan thuan (p<0,01) véi mat do dong vat day
(r=0,35), nhung twong quan nghich véi cac chi s6 I’ (=-0,81), va chi s6 WQI
(r=-0,44) va thanh phan loai dong vat day (r=-0,18). Khi thanh phan loai va
mat do dong vat day tang 1én thi chi s6 WQI s& giam xudng, tuy nhién moi
tuong quan nay khong co ¥ nghia (p>0,05). Nhu viy, c6 thé thay rang khi thuy
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vuc c6 chi s D cang cao thi tinh da dang thanh phan loai va muac d6 dong déu
vé mat do dong vat day cang giam. Két qua nay twong tu voi nghién ciru cua
Latha and Thanga (2010), nghién ctru su bién dong cac chi s6 dong déu va chi
s6 da dang Shannon-Weaver tai 6 vi tri trong thoi gian 2 nam trén séng Vel
va Kadinamkulam, An D6 cho thiy tinh da dang loai va su phan b cua dong
vat day co lién quan rd rang dén chat luong nude, nudc cang 6 nhiém thi chi
s6 da dang cang thip. Bén canh do, chi s déng déu co lién quan chit ché véi
chi s6 da dang, gia tri ddng déu thap nhit ghi nhan duoc & cac vi tri c6 chi sd
da dang thip va gia tri ddng déu cao hon phat hién duoc & cac vi tri ¢ chi sb
da dang cao hon (Bhandarkar and Bhandarkar, 2013). Ngoai ra, Kalyoncu and
Zeybek (2010) cho rang chi sé da dang Shannon-Weaver twong quan thuin
v6i chi sé da dang Simpson (1=0,862) va chi sé da dang Margalef (r=0,780).
Mit khéc, Azrina et al. (2006) nghién ciru sy twong quan giita chi s6 da dang
va d6 giau loai cua quan thé dong vat day voi cac yéu t6 1y hoa hoc cta nude
trén song Langat, Malaysia, két qua cho thiy cac chi sb nay bi anh huong
manh bdi ham lugng TSS va EC cua nude. Do giau loai twong quan nghich
v6i ham luong TSS, do rong ciia dong séng va nhiét do, trong khi chi sd da
dang Simpson thi twrong quan chat véi TSS va EC cua nudc. Toém lai, tinh da
dang, su uu thé va muc do déng déu vé mat do dong vat day bi anh huong
manh bai chat lwong nudc, bat ky sy thay d6i ndo ciia cac thong sd 1y hoa hoc
cling anh huong dén sy phan bé cia dong vat day. Khi moi truong c6 chat
luong nude tot s& thudn loi cho cac gidng loai thich nghi voi méi trudng nudce
sach (loai nhay cam) phat trién va khi méi trudng nude bi 6 nhiém thi cac
gidng loai nhay cam voi 6 nhidm nude sé tir tir bién mat dong thoi cac gidng
loai chiu dung duoc 6 nhiém nude sé ton tai va phat trién. Do d6, véi dic tinh
moi truong séng ctia dong vat day nhu trén nén chung thuong dugc st dung
dé danh gia chit luong nude bang phuong phap sinh hoc.

Bang 4.36: Tuong quan (Pearson correlation) giita chi s6 chat lugng nuéc, cac
chi s6 da dang, chi s6 wu thé, thanh phan loai (TPL) va mat d6 dong vat day

Mat do TPL

H' d D J WQI bvb bvb
H' 1
d 0,72™ 1
D -0,87™ -0,40™ 1
J 0,68™ 0,05 -0,81™ 1
wQl 0,38" 0,14 -0,44™ 0,42™ 1
Mat do BVD -0,21" 0,25™ 0,35™ -0,58™ -0,16 1
TPL BVD 0,51™ 0,93 -0,18" -0,22™ -0,01 0,48™ 1

*. Tuong quan cd ¥ nghia thong ké (p<0,05)
** Tuong quan cé y nghia thong ké (p<0,01)
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4.3 Noi dung 3: Nghién ciru phwong phip quan tric sinh hoc sir dung
dong vat khong xwong sdng c& 16n

4.3.1. St dung dong vat khong xwong sdng c¢& 16n song day trong
quan tric sinh hoc

4.3.1.1 Pdnh gid chit lwong nwéc bing chi sé6 da dang Shannon-
Weaver

Chi s6 H” ¢ khu vyc nghién ctru trén song Hau c6 su bién dong tuong
dbi cao giira cac diém thu mau va dao dong tir 0,4-2,6 va 0,8-2.6 lan lugt cho
song chinh va sdng nhanh (Bang 4.37 va Bang 4.38). Stau et al. (1970) da dua
ra phan mirc dé dénh gi4 tinh trang 6 nhiém nudc theo tinh da dang loai nhu
sau: khi H* tr 3,0-4,5: hoi 6 nhiém, H’ tir 2,0-3,0: 6 nhiém nhe, H’ tr 1,0-2,0 6
nhiém trung binh va H’ tir 0,0-1,0 thi 6 nhiém ning. Véi két qua cia nghién
ctru nay thi chat lugng nude trén song Hau tir 6 nhiém nhe dén 6 nhiém ning.
Két qua vé chat luong nude cling twong ty néu dya vao phan muc chit luong
nude ciia Pham Anh Birc va ctv. (2011) trong nghién ctru danh gia chat luong
nuée st dung DPVKXSCL sdng day o luu vuc song Pong Nai. Tuy nhién, néu
dua vao phan murc chat lugng nudc ciia Wilhm and Dorris (1966), tac gia cho
rang viéc st dung chi sé da dang trong danh gia chét lugng nudc 13 dua vao
gid dinh cac dong song sach cé chi sb da dang cao, boi vi quén thé dong vat
day ¢ dong song nay chira nhiéu loai va sd lugng ca thé cua cac loai thi twong
d6i bang nhau va dua ra mbi quan hé giita sy da dang loai va tinh trang 6
nhiém ctia cac vi tri thu mau: khi H> 3,0 thi nudc sach, H’ tir 1,0-3,0 chi thi 6
nhiém trung binh va H’<1,0 chi thi 6 nhiém ning. Do vdy, chit luong nudc
trén song chinh va séng nhanh thudc tuyén song Hau & phan mirc tir 6 nhiém
trung binh dén 6 nhiém nang. Két qua ciing tuong ty néu dua vao thang danh
gid 6 nhiém ctia Bae and Lee (2001) trong nghién ctru sir dung DPVKXSCL dé
danh gia chat lugng nudce, khi H” tir 0,0-0,9: 6 nhiém nang, H’ tr 1,0-1,9: 6
nhiém vira mirc o, H’ tir 2,0-2,9: 6 nhiém vira mic B va H’ tir 3,0-4,5: it 0
nhiém. Chi sé da dang H’ dugc xem 1a mot trong céc chi sé dang tin ciy nhat
trong quan tric chit lugng nudc trén séng st dung PVKXSCL séng day
(Kalyoncu and Zeybek, 2010). Ghost and Biswas (2015) ciing da st dung chi
s6 H’ dé danh gia stc khoe sinh thai cta cac thay vuc & mién dong An Do, chi
s6 H’ bién dong tur 0,29-2,12 thé hién chat luong nudc tir 6 nhiém trung binh
dén 6 nhidm nang. Chi s6 H’ thdp con cho thiy ngudn nude bi tac dong manh
bdi cac hoat dong cuia con ngudi. Bén canh d¢6, Pham Anh Puc va Pang Qudc
Diing (2016) ciing d& d4nh gi4 chat lugng nudc trén cac song nhanh va song
Sai Gon bang chi s6 H’ st dung DVKXSCL sdng day, két qua cho thiy cht
luong nude & ving nghién ctru & mire tir 6 nhiém nhe dén 6 nhiém ning. Nhin
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chung, chi s6 da dang Shannon-Weaver di duoc ung dung khé rong rii trong
guan tric sinh hoc st dung DPVKXSCL & nudc ta va trén thé gi61. Dya vao chi
s6 H’ thi chét lugng nudce trén song Hau bi 6 nhiém & cac mirc do khac khau,
va tat ca cac truong hop khao sat trén séng Hau déu khong tim thiy chit luong
nudc tot.

4.3.1.2 Pdnh gid chit lwong nwéc bang chi sé wu thé Berger-Parker

Chi s uwu thé Berger-Parker ¢ khu vuc nghién ctru bién dong tur 0,18-
0,89 va 0,15-0,78 1an lugt cho song chinh va séng nhanh. Theo Pham Anh
buc (2004) va Pham Anh DPtic va Pham Thi Minh Nguyét (2006) nghién ctiu
sit dung PVKXSCL & hé thong séng rach TPHCM di dé xuat thang diém
danh gia chat lugng nudc bang chi s6 wu thé Berger-Parker. Theo céc tac gia
nay khi chi sé6 Dgp<0,3 thi it 6 nhiém, 0,3<Dgp<0,5: 6 nhiém vira B,
0,5<Dgp<0,7: 6 nhiém vira a va Dgp>0,7: 6 nhiém ning. Chi s6 uu thé cang
cao thi tinh da dang thanh phan loai cang gidm, khi méi truong bi 6 nhiém &
mtrc d cao hon thi chi mot vai loai ¢6 thé chiu dung va ton tai va sau d6 phat
trién manh mé dé gia ting mat do quan thé do vao thoi gian nay chdng thich
nghi dan véi nhimg thay doi ciia méi truong nudc dong thoi giam su canh
tranh cta cac loai khac. Do d6, Padmanabha (2011) di str dung chi s uu thé
Berger-Parker trong danh gia muc do 6 nhiém nudc ¢ cac hé Kamana,
Mandakally va Devanoor cia An D9, tuy nhién tac gia chi dua ra xu hudng
bién dong chung ctia chi s6 nay va cho rang khi chi sé uu thé wu thé Berger-
Parker cang cao thi mac do 6 nhiém nudc cang cao, diéu nay din dén thanh
phén loai thép, méat do caa mot sb loai tdng cao va chiém wu thé. Nghién ctu
chua dua ra duoc phan muc cy thé dé danh gia chat lugng nudc nhu chi s6 da
dang Shannon-Weaver va hé thong diém BMWP. Nhu vay, véi két qua cia
nghién ctru nay thi chat luong nudce trén song Hau ¢ mic tur 6 nhiém nhe dén 6
nhiém ning, phu hop véi két qua danh gia chat luong nudc bang chi s6 da
dang Shannon-Weaver.

4.3.1.3 So sdnh ddnh gid chit lwong nwéc bang phwong phdp quan
triic sinh hoc sit dung déng vit ddy va phwong phdp Iy héa hoc

Panh gia chat luong nudc bang phuong phap quan tric sinh hoc sir dung
chi s6 H’ va phuong phap 1y hoa hoc str dung chi s6 WQI duoc trinh bay ¢
Bang 4.37 va Bang 4.38. Két qua cho thiy c6 su trung hop khéa cao (79%) vé
phan murc chit luong nude khi st dung hai phuwong phap ndy, néu tinh chi sb
H’ trung binh va WQI trung binh tai cdc diém thu trén sdng chinh va song
nhanh thi phan muc chét lwong nudc giita cac dot khao sat gidng nhau 100%.
Néu xét timg trudng hop khao sat thi trong tong s6 144 trudng hop thu méu c6
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30 truong hop (chiém ti 16 21 %) (11 trudng hop trén séng chinh va 19 trudng
hop trén séng nhanh) cé su khac biét vé phan muc chat lwong nudc giita hai
phuong phap nay (Bang 4.37 va Bang 4.38). Tuy nhién, trong 30 truong hop
khac biét nay thi su chénh léch phan muc chét luong nudc rat thép, vi du tai
diém thu Long Binh vao dot 1, chi sé H’= 2,1 cho thiy chat luong bi 6 nhiém
nhe (H’ tir 1,0-2,0: 6 nhiém trung binh), trong khi d6 chi ) WQI = 40,6 thi
chat luong nudc bi 6 nhiém trung binh. Nhin chung, ¢6 sy trung hop khé cao
vé chat lugng nuée giita phuong phap sinh hoc va phuong phap 1y héa hoc
trong cung thdi diém nghién ctru. Do vay, c6 thé sir dung chi sé H’ dé danh
gia chét lwong nudc trén song chinh va song nhanh thudc tuyén song Hau. Két
qua nay phu hop véi nhan dinh ctua Sangpradub et al. (1998b) ring sir dung
chi s6 da dang Shannon-Weaver dé danh gia chat luong nude thi tot hon cac
chi s6 khac nhung can phai xac dinh dén bac loai. Chi sé Shannon-Weaver rat
thich hop dé dénh gia tinh da dang sinh hoc va chat lugng nudc hon so véi cac
chi s6 da dang khac (Shannon, 1948, trich bdi Mandaville, 2002). Ngoai ra,
Fengzhi et al. (2014) trong nghién ctru danh gia sttc khoe sinh thai song &
viing mién ndi Shennongjia, Trung Qudc cho thay c6 mdi twong quan chit ché
(p<0,01) khi str dung hai chi s6 da dang Shannon-Weaver va hé thong diém
BMWP va chirng minh hai chi s6 ndy c6 thé st dung dé danh gia chat luong
nudc.

Viéc danh gia chat lugng nudc bang phuong phap quan tric sinh hoc sir
dung chi sé D va bang phuwong phap 1y héa hoc sir dung chi sé WQI cho thiy
c¢6 su trung hop 69% vé phan muc chét lugng nudce khi sit dung chi sé D voi
phan muc chéat lugng nude khi sir dung chi s6 WQI. Tuy nhién, mirc d6 triing
hop chét luong nudc khi sit dung chi sé D thap hon khi sir dung chi s6 H’.
Trong tong s6 144 trudng hop khao sat c6 44 truong hop (chiém ti 16 31%) (18
truong hop trén song chinh va 26 truong hop trén song nhanh) cé su chénh
léch phan mirc chat lugng nudc gitra hai phuong phéap nay.

Nhu vay, voi két qua ghi nhan dugc nhu trén thi viéc sir dung dong vat
day thong qua chi s da dang Shannon-Weaver dé danh gia chét luong nudc 1a
pht hop cho cac dong song thude tuyén song Hau do co su trung hop cao vé
két qua chat lugng nudc ciia phuong phap sinh hoc va phuong phap Iy hoa
hoc, va hién nay chi s6 nay dd duoc Gmg dung kha phd bién ¢ nhiéu qubc gia
trén thé gisi.
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Bang 4.37: Danh gia chét luong nuéc bang chi sé da dang H’ va chi s6 WQI tai cac diém thu trén séng chinh

Chi sé H' Chi s6 WQI
Dot 1 Dot 2 Dot 3 Dot 4 Dot 1 Dot 2 Dot 3 Dot 4
Piémthu H CLN H CLN H CLN H CLN WQI CLN WQI CLN WQI CLN WQI CLN

Long Binh 2,1 3 14 2 1,0 2 21 3 40,6 2 41,1 2 37,3 2 37,7 2
Chau Déc 2,0 2 1,7 2 2,3 3 16 2 39,4 2 36,1 2 28,8 2 36,0 2
Binh My 1,8 2 0,9 1 1,2 2 1,2 2 41,6 2 40,4 2 37,9 2 35,1 2
Cdn Binh

Thuy 1,9 2 1,6 2 1,5 2 16 2 38,3 2 39,1 2 34,2 2 39,1 2
Hoa Phu 2,2 3 1,5 2 22 3 2,2 3 38,5 2 41,3 2 35,2 2 35,5 2
Thét Not 2,6 3 1,5 2 1,9 2 21 3 56,7 3 36,4 2 35,8 2 36,9 2
O Mén 2,2 3 21 3 2,3 3 20 2 38,4 2 59,3 3 39,2 2 33,5 2
Tra N6c 0,4 1 0,6 1 1,3 2 14 2 17,3 1 18,5 1 36,3 2 25,0 2
Binh Thuy 1,6 2 23 3 2,2 3 24 3 37,2 2 52,7 3 33,6 2 37,8 2
Ninh Kiéu 2,1 3 1,7 2 1,8 2 25 3 34,5 2 36,4 2 38,8 2 34,7 2
Pong Phu 2,0 2 1,5 2 1,1 2 15 2 38,8 2 39,8 2 35,5 2 37,5 2
Mai Dam 1,7 2 1,8 2 1,2 2 16 2 38,4 2 37,2 2 35,5 2 43,4 2
Cai Con 1,3 2 1,9 2 1,9 2 20 2 36,3 2 57,8 3 33,3 2 37,8 2
Pai Ngii 1,3 2 1,7 2 0,8 1 1,7 2 37,8 2 37,2 2 35,8 2 38,5 2
Trungbinh 1,8 2 16 2 1,6 2 19 2 38,1 2 40,9 2 35,5 2 36,3 2

Ghi chii: Cét CLN va WQI: 1- O nhiém nang, 2-6 nhiém TB, 3-6 nhiém nhe, 4-sach, 5-rdt sach
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Bang 4.38: Danh gia chat luong nudc bang chi s6 da dang Shannon-Weaver (H”) va chi s6 WQI tai cac diém thu trén séng nhanh
thuoc tuyén séng Hau

Chi sé H' Chi s WQI
Pot 1 Dot 2 Pot 3 Dot 4 Pot 1 Dot 2 Dot 3 Pot 4

Diém thu H' CLN H' CLN H' CLN H' CLN wQl CLN wQl CLN wQl CLN wQl CLN
Vinh Té 1,5 2 1,8 2 2,2 3 1,8 2 375 2 37,3 2 35,6 2 34,4 2
NT séng Hau 1 1,9 2 2,0 2 23 3 23 3 34,4 2 44,8 2 25,0 2 30,8 2
NT séng Hau 2 23 3 2,0 2 2,2 3 2,2 3 423 2 47,1 2 25,0 2 28,0 2
Vinh Tre 1 1,9 2 1,2 2 2,1 3 2,2 3 36,9 2 39,5 2 433 2 333 2
Céi Sao 1 25 3 2,0 2 2,6 3 2,6 3 36,1 2 47,4 2 36,7 2 34,1 2
Théng Loi 2 1,3 2 1,1 2 1,7 2 1,2 2 34,4 2 35,4 2 31,1 2 37,2 2
Vinh Tre 2 15 2 1,8 2 1,6 2 1,5 2 35,0 2 38,2 2 333 2 333 2
Cai Sao 2 1,9 2 23 3 1,7 2 1,6 2 275 2 455 2 238 2 335 2
Théng Loi 1 1,6 2 0,7 1 1,5 2 1,1 2 27,8 2 34,4 2 38,3 2 32,9 2
Cay Duong 2,3 3 2,5 3 2,0 2 2,2 3 58,0 3 58,2 3 34,8 2 36,9 2
Chéc Ca Pao 25 3 2,0 2 1,9 2 17 2 54,5 3 54,0 3 33,6 2 36,9 2
Cai Sin 2,4 3 2,4 3 17 2 2,3 3 49,5 2 53,1 3 29,1 2 30,1 2
Bo Ot 1,9 2 18 2 2,0 2 2,3 3 31,6 2 373 2 29,2 2 33,8 2
Thét N6t 1,6 2 2,3 3 2,0 2 2,2 3 30,3 2 57,9 3 33,2 2 35,0 2
O Mén 1,4 2 1,4 2 17 2 17 2 35,0 2 38,6 2 39,8 2 34,8 2
Tra N6c 1,0 2 1,4 2 2,0 2 2,0 2 359 2 35,8 2 33,6 2 33,4 2
Cai Ring 2,0 2 15 2 16 2 15 2 33,0 2 35,8 2 30,8 2 34,7 2
Cai Dau 1 18 2 0,9 1 1,9 2 2,0 2 29,4 2 19,1 1 29,6 2 35,0 2
Cai Ddu 2 1,6 2 1,4 2 1,4 2 2,0 2 39,3 2 41,6 2 37,7 2 38,1 2
Mai DiAm 2,2 3 16 2 1,9 2 18 2 61,4 3 36,3 2 38,3 2 359 2
Cai Con 2,2 3 2,3 3 13 2 2,3 3 54,8 3 41,9 2 34,3 2 36,0 2
Dai Ngii 14 2 2,0 2 1,1 2 25 3 378 2 36,6 2 35,2 2 58,7 3
Trung binh 1,8 2,0 1,7 2,0 1,8 2,0 1,96 2,0 39,2 2,0 41,6 2,0 33,2 2,0 35,3 2,0

Ghi chii: Cot CLN, 1- O nhiém ndng, 2-6 nhiém TB, 3-6 nhiém nhe, 4-sach, 5-rat sach
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4.3.2 Sir dung dong vat khong xwong song c& 16m trong quan tric
sinh hoc

4.3.2.1 Thanh phin déng vit khong xwong song cé I6n trén song Hiu

Nghién ctru di ghi nhan duoc tong cong 66 ho DPVKXSCL phan bd trén
song Hau gém 27 b, trong d6 con trung (Insecta) cd s6 ho cao nhit véi 28 ho
(42%), ké dén 1a chan bung (Gastropda) c6 12 ho (18%), giap Xac 16n
(Malacostraca) v6i 11 ho (17%), cac nhdm con lai bao gém giun nhiéu to
(Polychaeta), hai manh vé (Bivalvia), giun it to (Oligochaeta), va dia
(Hirudinea) c6 s6 ho thap hon va bién dong tir 2-6 ho (3-9%) (Bang 4.39 va
Bang 4.40).

Bang 4.39: Thanh phan dong vat khong xuong song ¢& Ién phan bé trén sdng
chinh va sdng nhanh thuoc tuyén séng Hau

DVKXSCL S6 b S6 ho Ti 16
Oligochaeta 2 2 3%
Polychaeta 3 4 6%
Gastropoda 8 12 18%
Bivalvia 4 6 9%
Malacostraca 3 11 17%
Insecta 6 28 42%
Hirudinea 1 3 5%
Téng cong 27 66 100%

L6p Insecta c6 s6 ho da dang hon so véi cac 16p khac voi tong sd ho ghi
nhan duoc 28 ho thudc 6 bd, do ddy 1a nhém con tring thay sinh phan bd chi
yéu trong méi trudng nudce ngot, chung dugc tim thiy phan 16n & giai doan du
tring. Cac loai con tring thuong cé giai doan au trung song & nudc dai hon
song trén can, Mot s6 au trung cta ho Ephemeroptera c6 thé song trong nudc
tGi 2-3 nam, trai qua 5 1an 1ot xac dé thanh con trudng thanh. Trong sb cac ho
thudc 16p Insecta dugc tim théy thi by Coleoptera cé s6 ho cao nhét (7 ho)
(Bang 4.39). Mot s gidng loai thudc bo Coleoptera, vi du nhu ho Elmidae
phan bd chii yéu ¢ céac thity vuc nudce chay, khi truong thanh ching an tao day
va mun ba hitu co, riéng giai doan 4u trung chung chi str dung mun b hitu co.
Do vdy, ham lugng cc vat chét hitu co cling quan trong dbi v6i su vu thé cua
ho Elmidae ciing nhu nhiéu loai DPVKXS khac & cac dong song (Moore et al.,
2007). Dbi v6i bd Odonata, giai doan au trung séng & cac thuy vie nude ngot,
day 1a giai doan chiém nhiéu thoi gian nhét trong vong doi caa chudn chudn.
Giai doan 4u trung c6 thé kéo dai dudi nudc tir vai thang dén vai nam, do d6
chung dugc tim thdy vé6i s6 ho tuong dbi cao (6 ho). Su da dang va phong pht
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clia 4u tring bd Odonata c6 mdi twong quan thuin voi sy phong phu va da
dang cia DPVKXSCL (Foote and Rice, 2005), do d6 chung thuong dugc su
dung lam sinh véat chi thi dé danh gia chét lugng nude & cac dong song. Ho
Chironomidae 1a mét trong cac nhom dong vat khéng xuong song da dang
nhét, tuy nhién ho nay that kho xac dinh, mot vai giéng thuoc ho
Chironomidae (cht yéu Chironomus) chiém wu thé cing véi Oligochaeta va
Hirudinea trong méi truong c6 nhiéu nudc thai hitu co cao, ham luong DO
thip va ham luong N va P trong nudc va trong bun ddy cao (Moretti and
Callisto, 2005).

L6p Gastropoda ciing ¢6 thanh phan ho kha phong phu véi tong sé ho
duoc tim théy 12 ho thudc 9 bg, Gastropoda c6 dac tinh thich nghi véi cac
thily vue nude chay, noi c6 nhiéu ciy co thuy sinh va giit vai trd quan trong
trong cac thuy vuc nude sach bdi vi chiung 1a sinh vat hoai sinh c6 thé st dung
cac vat chat hitu co trong moi trudng nude. Gastropoda st dung tao, dong vat
noi, chat thai hitu co va 1a ngudn thirc dn cho nhiéu loai c4, chim va con ngudi
(Hussein et al., 2011). Trong s6 cac nhém Gastropoda duoc tim thay thi bo
Neotaenioglossa ¢ s6 ho phong phu nhat (3 ho), trong d6 ho Thiaridae phat
trién nhidu ¢ khu vuc bi anh hudng boi hoat dong san xuat néng nghiép, nén
day c6 nhiéu vat chat hiru co véi su vu thé cua loai Melanoides erythrozona
(Thiaridae). Két qua nay ciing phu hop v6i nghién ctru cia Nautiyal and
Mishra (2013), su uu thé ciia ho Thiaridae ¢ song Ken, An Do gia ting o cac
vi tri thudéc khu vuc thanh phé va nhirng noi bi &nh hudng boi nude thai ndng
nghiép.

Téng cong c6 6 ho thudc 4 bd cua 16p Bivalvia nudc ngot dugc tim théiy,
chung 13 thanh phan quan trong trong hé sinh thai thay sinh, Bivalvia st dung
nhirng vat chét lo limg va lang tu trén nén day, do d6 chiing c6 anh hudng truc
tiép ddi v6i ham luong vat chit lo limg trong cot nudc va kiém soat su né hoa
cta thuc vat noi (Vaughn et al., 2008). Cac ho thudc Bivalvia ghi nhan duoc
gém c6 Arcoida, Mytilidae, Mycetopodidae, Unionidae, Corbiculidae va
Novaculidae, trong d6 ho Corbiculidae dugc tim thiy & hau hét cac vi tri thu
mau qua céc giai doan khao sat, riéng ho Novaculidae chiém wu thé & khu vuc
bi tac dong boi nude thai thay san, noi ¢6 nén ddy sét-bun. Két qua nay ciing
pht hop véi nghién ctru cia Sharma and Chowdhary (2011), rang dinh cao
mat dong dong vat than mém duoc phat hién & khu vuc co nén day mém va
gidu vat chét hitu co.

béi véi l6p Malacostraca da ghi nhan dugc 3 b gém Isopoda,
Amphipoda va Decapoda thuéc 12 ho. Theo Vainiola et al. (2008),
Amphipoda chiém uu thé & ving nuéc lanh va ving 6n d6i, dic biét ching da
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dang trong cdc mach nudc ngdm va cac thuy vuc nude chay nhung it dugc
phat hién & ving nhiét déi. Do vy trong nghién ciru ndy Amphipoda c6 sé ho
rat thap (3 ho) gdm Corophiidae, Grammaridae va Hyalidae. Cac nhom
Oligochaeta, Polychaeta va Hirudinea ciing dwoc phat hién nhung véi sb ho
kha thap va bién dong tir 2-6 ho. Sy xuét hién thudng xuyén cia Oligochaeta
va Polychaeta & khu vic nghién ciru cho thay nén day thiy vuc c6 nhiéu vat
chat hitu co. Trong thanh phan dong vat ddy, du tring Chironomidae chiém vu
thé so véi Oligochaeta & thity vuc it ban. O thiy vuc ban vira Oligochaeta va
Chironomidae thay phién nhau giit vai trd wu thé. Nhung & thiy vuc ban vira
loai a, Oligochaeta ludn luén chiém wu thé, con & thuy vuc rat ban da khong
con gdp 4u trung Chironomidae va Mollusca (Lé Van Khoa va ctv., 2007).

Két qua tir Bang 4.39 cho thay trong tong s6 66 ho PVKXSCL phat hién
duogc thi ¢6 42 ho (62%) nam trong hé thong diém BMWPV'ET va 24 ho (38%)
khong nam hé théng diém BMWPV'ET cac ho nay bao gdm: 5 ho thudc
Insecta (Scirtidae, Anthomyiidae, Calliphoridae, Sciomyzidae va Syrphidae),
5 ho thudc Gastropoda (Pyramidellidae, Pomatiopsidae, Stenothyridae,
Buccinidae, Assimineidae), 7 ho thudoc Malacostraca (Anthuridae,
Corallanidae, Corophiidae, Grammaridae, Hyalidae, = Hymenosomatidae,
Sesarmidae), 3 ho thudc Bivalvia (Arcoidae, Mycetopodidae, Novaculidae) va
4 ho thudoc nganh phu Polychaeta (Sabellidae, Nereididae, Nephtyidae,
Cossuridae). Nhu vay, c6 su chénh 1éch twong ddi 16n vé cac ho DPVKXSCL
trén tuyén séng Hau so voi cac ho PVKXSCL c6 hé théng diém BMWPV'ET,
C6 nhiéu ho DPVKXSCL phat hién duoc trong nghién ctru nay khong tim thay
trong bang BMWPVY'ET 13 do hé théng diém BMWPV'ET dugc thiét 1ap trén co
s6 hé théng BMWP ctia Anh va Thai Lan va mot sd nghién ctru dugc thuc
hién ¢ khu vuc mién Bic Viét Nam, c6 khu hé dong vét khac v6i khu hé ¢
mién Nam Viét Nam, nhét 1a PBSCL. Chinh vi thé rit nhiéu ho PVKXSCL
phan bd dic trung ¢ cac dong séng thudc khu vue ving PBSCL khong duoc
diéu chinh va b6 sung vao hé théng diém BMWPV'ET va din dén su chénh léch
vé phan muc chat luong khi danh gia bang phuong phap sinh hoc sir dung
BMWPV'ET 5o véi phuong phéap 1y hoa hoc. Hé théng tinh diém ap dung cho
Anh, Thai Lan va hé thong tinh diém cai tién 4p dung cho Viét Nam dua ra gia
trj diém trung binh cho nhing taxon tham gia tinh diém (ASPT) khong chénh
1éch nhau nhiéu. Piéu d6 cho thiy c6 thé cai tién hé thong tinh diém dé phu
hop véi dic diém riéng vé khu hé cling nhu tiéu chuan moéi truong ciia mdi
qudc gia va timg ving (Pang Ngoc Thanh va ctv., 2002). Ngoai ra, Lé Vin
Khoa va ctv. (2007) cho rang diém s6 BMWP, ASPT c6 thé duoc sta d6i cho
phu hop véi cac didu kién ¢ dia phuong, bao gdm viéc bd sung cac don vi
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phan loai ¢ dia phuong va diéu chinh mic d6 nhay cam cua ching cho phu
hop véi cac diéu kién ¢ d6. Vi vay, can c6 su diéu chinh va bd sung cac ho
DVKXSCL phan bb ¢ song Hau nhung khong c6 trong bang diém BMWPV'ET
dé ap dung cho luu vuc séng Hau.

Bang 4.40: Cac ho DPVKXSCL c6 va khong ¢ trong hé thong diém

BMWPVET

Khoéng cb
Co trong trong
DVKXSCL Bo Ho BMWPVET  BMWPV'ET
Lumbriculida Lumbriculidae +
Oligochaeta  Turbificida Naididae +
Canalipalpata Sabellidae +
Nephtyidae +
Phyllodocida Nereididae +
Polychaeta  Scolecida Cossuridae +
Ampullariidae
(Pilidae) +
Architaenioglossa  Viviparidae +
Lymnaeidae +
Basommatophora  Planorbidae +
Heterostropha Pyramidellidae +
Littorinimorpha  Stenothyridae +
Mesogastropoda Pomatiopsidae +
Neogastropoda  Buccinidae +
Bithyniidae +
Thiaridae +
Neotaenioglossa ~ Assimineidae +
Gastropoda  Neritopsina Neritidae +
Arcoida Arcidae +
Mytiloida Mytilidae +
Mycetopodidae +
Unionoida Unionidae +
Corbiculidae +
Bivalvia Veneroida Novaculidae +
Anthuridae +
Isopoda Corallanidae +
Corophiidae +
Grammaridae +
Amphipoda Hyalidae +
Atyidae +
Malacostraca Decapoda Hymenosomatidae +
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4.3.2.2 Pé xudt bo sung mét s6 ho PVKXSCL vao hé thong diém
BMWPV'ET @é ieng dung cho luu vwe séng Hiu

C6 tong cong 24 ho DPVKXSCL & khu vuc khao sat dugc tim thdy & song
Hau nhung khéng c6 trong hé thdng diém BMWPV'ET. Do vay, dé bd sung céc
ho ndy vao hé théng diém BMWPV'ET g dung trong danh giad chat luong
nuéc cho luu vuc song Hau, nghién ctru dua trén cac yéu to (1) Pac diém méi
truong séng thong qua cac thong sé 1y hoa hoc di khao sat, (2) Chi sé chat
luong nudc (WQI) va (3) So sanh gia tri chiu dung 6 nhiém cua cac ho da
duogc thiét 1ap c6 cung sé diém (Plafkin et al., 1989; Mackie, 2000) dé tim ra
s6 diém phu hop nhit va bd sung vao hé théng diem BMWPVET,

Nganh phy Polychaeta gém c6 4 ho khong co trong BMWPV'ET gdm:

Sabellidae, Nephtyidae, Nereididae va Cossuridae. Ho Sabellidae c6 gia tri
chiu dyng 6 nhiém 1a 6 diém trong chi sé6 FBI (Family Biotic Index) bang véi
s6 diém cua Corbiculidae va Lymnaetidae. Trong hé thong diém BMWPV'ET
ho Corbiculidae va Lymnaetidae c6 cung gia tri chiu dung 6 nhiém (3 diém),
trong nghién ctru nay ho Sabellidae dugc phat hién tai diém thu bi nhiém man
theo mua vao dot 1 va dot 3, méi truong nudc c6 mic dd 6 nhiém trung binh
(WQI tr 35,2-37,8, WQI trung binh 36,5+1,8, COD tir 12,8-16,6 mg/L, DO tur
4,4-54 mg/L), vi vay c6 thé bo sung ho Sabellidac vao hé théng diém
BMWPV'ET véi muc tuong ung 4 diém 1a phu hop. Ho Cossuridae hién nay
chua tim thay gi tri chiu dyng 6 nhiém cta chung trong céc tai liéu quan tric
sinh hoc, tuy nhién ho Cossuridae cling dugc tim théy tai diém thu Dai Ngai
vao dot 2 va dot 4 twong tmg véi chi s WQI bién dong tir 36,6-58,7, trunh
binh 42,7+10,6, phan bd trong diéu kién moi trudng tir 6 nhiém nhe dén 6
nhiém trung binh, COD tir 10,7-10,9 mg/L, DO tir 5,7-5,8 mg/L. Do dé co thé
bd sung Cossuridae vaio BMWPV'ET ¢ mirc 4 diém.

Ho Nephtyidae va Nereidae trong hé théng diém BMWP cta An Do da
dugc De Zwart and Trivedi (1994) (dugc trich boi Lé van Khoa va ctv, 2007)
phan phdi v6i 6 diém. Trong nghién ciru nay, Nereidae xuét hién & hau hét cac
vi tri thu miu (88%) va xuét hién cing voi Oligochaeta nhung v6i mat do thip
hon, két qua nay cho thdy Nereidae chong chiu t6t véi mdi trudng nude bi 6
nhiém hiru co. Ho Nereidae thich nghi véi diéu kién mdi truong nudec cd
khoang bién dong ham lugng vat chat hitu co cao (COD tir 1,9-35,8 mg/L),
ham luong DO bién dong 16n (DO tir 1,8-7,9 mg/L) va phan bd trong diéu
kién chat luong nuée tir 6 nhiém nhe dén 6 nhiém nang (WQI tu 17,3-61,4,
trung binh 37,4+7,7) (Bang 4.41). Vi vay, c6 thé bo sung ho Nereidae vao
BMWPV'ET v4i 4 diém. Tuong tu, ho Nephtyidae chi xuat hién rai rac & mot
s6 vi tri c6 moi truong nudc ngot hoan toan hoac bi nhiém man theo mua, chat
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lugng nudc & muc tir 6 nhiém nhe dén 6 nhiém trung binh (WQI tr 35,2-58,7,
trung binh 42,7£10,6) véi ham lugng COD tur 9,0-22,4 mg/L, DO tur 5,3-7,0
mg/L nén ho Nephtyidae duoc bd sung & mirc 4 diém vao BMWPVIET,

L6p Gastropoda c6 tong cong 5 ho khong c6 trong BMWPVIET 6 1a
Pyramidellidae, Stenothyridae, Pomatiopsidae, Buccinidae va Assimineidae.
Pay 1a cac ho PVKXSCL c6 diéu kién mdi truong séng twong ddi gidng nhau,
chung phan bé trong mdi trudng cd phan muc chat lwong nudce tir 6 nhidm nhe
dén 6 nhiém ning véi chi sé6 WQI trung binh 41,9+23,8; 36,2+5; 38,9+8,5;
37,4+7,9 va 36,3+7,1; chiu dung dugc khoang bién dong 16n cta ham lugng
vét chat hitu co (COD tir 10,9-20,5 mg/L; 4,8-32,6 mg/L; 5,1-29,8 mg/L; 1,9-
35,8 mg/L; 3,2-35,8 mg/L) va ham lugng DO (tur 2,1-5,7 mg/L; 2,1-8,0 mg/L;
3,6-8,0 mg/L; 1,8-8,0 mg/L va 1,8-8,0 mg/L) tuong ung cho cac ho
Pyramidellidae, Stenothyridae, Pomatiopsidae, Buccinidae va Assimineidae.
Mit khéc, ddy ciing 13 cac ho c6 diéu kién mai truong séng tuwong tu véi ho
Ampullariidae (Pilidae) (WQI tir 17,3-58,2, trung binh 36,6+6,9) v4i COD tir
1,9-35,8 mg/L va DO tir 2,0-8,0 mg/L) c6 trong BMWPVET v4i s diém duoc
phan phdi 1a 4 diém. Vi vdy c6 thé bo sung 5 ho ké trén véi mirc 4 diém vao
BMWPVIET,

Lép Bivalvia ¢c6 3 ho gdm Arcidae, Mycetopodidae va Novaculidae
khong c6 trong BMWPV'ET trong d6 ho Arcidae phan bd & méi trudng ¢ mirc
6 nhiém trung binh véi chi s6 WQI tir 30,8-37,7 (trung binh 34,9+3,6), ham
luong DO tir 4,0-7,0 mg/L, ham lugng COD tir 10,6-29,8 mg/L. Do d6 ho
Arcidae duoc bo sung vao BMWPY'ET ¢ mirc 3 diém. Cac ho Mycetopodidae
va Novaculidae (Solecurtidae) c6 trong méi trudng tuwong ddi giéng nhau,
chiing phan bd trong méi truong & mirc tir 6 nhiém nhe dén 6 nhiém ning
tuong Gng voi chi sé WQI bién dong tir 27,5-56,7 (trung binh 36,3+6,5) va
27,5-58 (trung binh 37,3+7.4), ham luwong COD tir 4,8-35,8 mg/L va 1,9-26,6
mg/L, ham lugng DO tr 2,0-7,7 mg/L va 2,0-7,9 mg/L. Pay ciing 1a cac ho co
diéu kién méi truong sbéng twong tu voi ho Ampullaridae, vi vay
Mycetopodidae va Novaculidae dugc bd sung vao BMWPY'ET ¢ murc 4 diém.

L6p Malacostraca gom ¢ 7 ho nhu Anthuridae, Corallanidae (Isopoda),
Corophiidae, Gammaridae, Hyalidae (Amphipoda), Hymenosomatidae va
Sesarmidae (Decapoda). Trong s cac ho nay thi Anthuridae da duoc thiét 1ap
gia tri 6 nhiém 5 diém bang véi s6 diém cua ho Dytiscidae, va trong hé thong
diém BMWPV'ET thi ho Dytiscidae duoc phan phdi 5 diém. Tuy nhién, trong
nghién ctru nay ho Anthuridae dugc phat hi¢n vao giai doan mua kho véi chi
s& WQI tir 30,1-39,2, trung binh 35,2+2,2 (6 nhiém trung binh), COD bién
dong tir 11,2-26,2 mg/L, DO tir 2,0-7,0 mg/L. Vi vay, Anthuridae duoc bd
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sung vao BMWPV'ET véi 4 diém 1a phu hop. Ho Corallanidae phan bd trong
moi truong co chi sé chat luong nudc véi muc tir 6 nhidm nhe dén 6 nhiém
trung binh (WQI bién dong tir 17,3-58,2, trung binh 38,5+10,1), COD tir 5,1-
35,8 mg/L. Dic diém méi trudng song cia Corallanidae twong tw nhu ho
Nereididae, do vdy c6 thé phan phdi ho Corallanidac v&i 4 diém vao
BMWPVIET,

Pbi v6i ho Corophiidae (Amphipoda) chiung phin bd trong méi trudng
v6i chi sé WQI bién dong tir 30,1-58,7 (trung binh 37,6+8,8), COD tir 10,9-
24,0 mg/L, DO tir 3,2-5,7 mg/L dic tinh phin bd cta chung twong tu véi ho
Corallanidae nén Corophiidae dugc phan phdi véi 4 diém vao hé thong
BMWPV'ET, Ho Gammaridae di duoc thiét 1ap gid tri chiu dung 6 nhiém 12 6
diém bang voi s6 diém cua ho Corbiculidae (Plafkin et al., 1989; Bode et al.,
1996; Mackie, 2000) va trong BMWPV'ET ho Corbiculidae dugc phan phdi véi
3 diém. Tuy nhién, trong nghién nay Gammaridae xuat hién trong diéu kién
chat lugng nudc & mirc tir 6 nhiém nhe dén 6 nhidém trung binh (WQI bién
dong tir 33,3-58,7, trung binh 38,0£6,3) nén Gammaridae dugc phan phan
phéi & mirc 4 diém. Ho Hyalidae chi duoc tim thdy vao giai doan gilta mua
kho (thang 03/2014) va c6 clung dic tinh mdi truong séng voi Gammaridae véi
chi s6 WQI trung binh 35,1£1,9 nén c6 thé duoc phan phdi voi 4 diém vao
BMWPVIET,

Ho Hymenosomatidae va Sesarmidae thuéc nhom cua va cua nhén, gia
tri chiu dung 6 nhiém cta cac nhoém tom, cua duogc phan phéi & mirc 6 diém,
tuong duong voi s6 diém cia Gammaridae (Plafkin et al., 1989; Bode et al.,
1996; Mackie, 2000). Trong nghién ciru nay, dic tinh moi trudng song cua
Hymenosomatidae va Sesarmidae tuong ddi giéng nhau véi chi s6 WQI trung
binh 1an luot 1a 37,246,3 va 40,7+8,4, va thich nghi vi méi truong c6 khoang
bién dong ham luong vat chét hiru co twong dbi 16n (COD bién dong tir 2,9-
35,8 mg/L va 3,2-35,8 mg/L), va ham lugng DO dao dong kha cao (2,0-7,4
mg/L va 3,7-8,0 mg/L). Vi vay c6 thé bo sung cac ho ndy ¢ mirc 4 diém bang
v6i s6 diém cia ho Gammaridae trong BMWPV'ET,

Lép Insecta c6 5 ho: Scirtidae, Anthomyiidae, Calliphoridae, Syrphidae
va Sciomyzidae. Ho Scirtidae c6 gia tri chiu dung 6 nhiém dung dé tinh toan
chi s6 FBI 1a 5 diém (Plafkin et al., 1989; Mackie, 2000) bang diém v&i ho
Hydrophilidae va Curculionidae. Trong hé thong diém BMWPV'ET thi
Hydrophilidae va Curculionidae dugc phan phéi véi 5 diém. Tuy nhién, trong
nghién ciru ndy ho Scirtidae chi dugc tim thay tai diém thu Cai Riang vao dot 1
trong mdi trudong nude co6 ham lwong DO thap (2,5 mg/L), ham luong vat chit
hitu co & muc trung binh (COD tir 3,2-15,4 mg/L), chét lvong nudc & mic 6
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nhiém trung binh cao (WQI=33) nén c6 thé bd sung ho Scirtidac VAo
BMWPVIET v6i 3 diem.

Ho Anthomyiidae c6 gia tri chiu dung 6 nhiém 14 6 diém bang véi gia tri
chiu dung 6 nhiém cta ho Corbiculidae, trong BMWPV'ET thi ho Corbiculidae
& mirc 3 diém, nén c6 thé bd sung ho Anthomyiidae vao BMWPV'ET véi 3
diém. O nghién ctru ndy ho Anthomyiidae xuat hién tai cic diém thu c6 moi
truong nude bi 6 nhiém hitu co cao véi chi s6 WQI bién dong tir 30,1-33,3,
trung binh 32,2+1,8. Vi vay, ho Anthomyiidae b6 sung vao BMWPV'ET v4i 3
diém 1a phu hop. Bdi voi ho Calliphoridae chua tim thdy dugc gia tri chiu
dung 6 nhiém trong céc tai liéu vé quan tric sinh hoc, day la ho rudi nhdng
thuong xuat hién ¢ moi truong bi 6 nhiém, trong nghién ciu nay chiung duoc
phat hién tai cac vi tri c¢6 chi s&6 WQI bién dong tir 33,5-36,9, trung binh
35,2424, do d6 co thé phan phdi ho Calliphoridae vao hé théng BMWPVET &
mtrc 4 diém.

Ho Syrphidae, day 13 ho c¢6 dic tinh phan bd trong méi trudng 6 nhiém
hitu co ning, do vay ching duoc phan phdi véi gia tri cao nhat 1a 10 diém
(Plafkin et al., 1989; Mackie, 2000), cao hon so voi sb diém cua cac ho thudc
Oligochaeta, vi du nhu Tubificidae (9 diém) va Naididae (8 diém), nghia 1a
Syrphidae c6 kha ning chiu dung 6 nhiém cao hon so véi Oligochaeta, tuy
nhién trong hé thong diém BMWPV'ET thi cac ho thudc Oligochaeta duoc phan
phéi véi s6 diém thap nhat (1 diém). Theo De Zwart and Trivedi (1994) trong
hé théng diém BMWP ¢ An Do, Syrphidae duoc cho 2 diém va trong nghién
ctru ndy Syrphidae duoc phat hién trong didu kién c6 chi sé WQI bién dong tir
34,8-37,8 twong mg véi chat lugng nude tir 6 nhiém nhe dén 6 nhiém trung
binh (WQI trung binh 36,3+1,5). Vi vay, c6 thé bd sung ho Syrphidae vao
BMWPVET yéi 4 diém 1a phu hop.

Ho Sciomyzidae duogc tim thiy trong diéu kién chit lugng nudc & mirc 6
nhiém trung binh cao (WQI tir 34,1-34,8, trung binh 34,5+0,5), ham lugng DO
tir 3,8-5,2 mg/L, COD bién dong tir 14,4-26,2 mg/L. Két qua thé hién ho
Sciomyzidae chiu dung dugc 6 nhiém hitu co cao nén dugc phan phéi vo1 3
diém vao BMWPVY'ET @& ting dung cho luu vue song Hau.
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Bang 4.41: Biém s6 cac ho BPVKXSCL phan b ¢ khu vuc song Hau duoc bd
sung vao BMWPVIET

biém so biém so
WQI WQIts 6 nhiém 6 nhidm

(Min- trung

Lép BoO Ho ma) binh
Canalipalpata  Sabellidae 352378 36,518 4 .

Nephthyida 352587 427106 46 \

Phyllodocida  Nereididae 173614 37,4277 26 \

Polychaeta  Scolecida Cossuridae 36,6-58,7 42,7106 4-6 A
Heterostropha  Pyramidellidae 250-58,7  41,9+23,8 3-6 4

Littorinimorpha __ Stenothyridae 25,0-56.7 36,2£5 3-6 4

Gastropoda Mesogastropoda  Pomatiopsidae 30,1-58,7 38,9485 3-6 4
Neogastropoda  Buccinidae 173-614  374£7.9 2-6 4

Neotaenioglossa _ Assimineidae 17.3-58,7 36,3471 2-6 4

Arcoida Arcidae 30,8-37,7  34,9+36 34 X

Unionoida Mycetopodidae 275-56,7 363465 3-6 4

Novaculidae 27,5-58,0 37,3174 3-6

Bivalvia Veneroida (Solecurtidae) 4
Anthuridae 301392 352422 34 \

Isopoda Corallanidae 173-582  385:10.1 2-6 4

Corophiidae 301-58,7 37,6488 3-6 A

Grammaridae 333-58,7 38,0463 3-6 A

Amphipoda Hyalidae 333377 355:19 3-4 A
Hymenosomatidae 280-614  37,2¢63 3-6 4

Malacostraca Decapoda Sesarmidae 333614 40784 3-6 4
Coleoptera Scirtidae 330 3 3

Anthomyiidas 30,1333  322%18 3 3

Insecta Calliphoridae 33,5-36,9 35,2424 3-6 s
Syrphidae 348-378  363%15 3-4 4

Diptera Sciomyzidae 341-348 345405 3-4 3

Tong cong 17 bd 24 ho 4

4.3.2.3 Dé xuit hé thong diem BMWPV'ETHR ieng dung cho luu vwe

song Hiu

Sau khi b6 sung 24 ho DPVKXSCL phan bd ¢ tuyén séng Hau nhung
khong co trong hé thong diém BMWPV'ET nghién ciru dé xuat hé thong diém
BMWPVET-HR g dung cho luu vuc séng Hau dugc trinh bay ¢ Bang 4.42.
Mot nghién ctru tuong tu da dugc thuc hi¢n trén song Ping & mién Bic cua
Thai Lan, két qua da tim thdy c6 nhiing ho chi ¢6 & Thai Lan ma khong c6 &
bang diém gbc clia Anh, c6 nhitng ho ¢6 ca & Anh va Thai Lan nhung can phai
thay d6i lai diém sb cho phu hop véi diéu kién cua Thai Lan. Sau d6 tac gia da
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dé nghi loai bé 15 ho khong ¢6 hién di¢n & Thai Lan va bd sung vao 11 ho
phan b ¢ séng Ping vao hé théng diém BMWP va goi dat tén 1a BMWPTHA
(Mustow, 2002). Sau day 1a BMWPVIET-HR ¢ig dung cho luu vuc song Hau.

Bang 4.42: Hé théng diém BMWPV'ET-HR ¢ng dung cho luu vuc séng Hau

Tiéng Anh — Viét

Cic ho Piém

Mayflies-Phu du

Ephemeroptera: Heptageniidae, Leptophlebiidae, 10
Ephemerellidae, Potamanthidae, Ephemeridae, Oligoneuridae

Stoneflies-Canh Up

Plecoptera: Leuctridae, Perlidae, Perlodidae

Bugs-Canh nua

Hemiptera: Aphelocheiridae

Damselflies va Dragon flies-
Chuon chudn

Odonata: Amphipterygidae

Caddisflies-Buom da Trichoptera:  Phryganeidae, Molannidae, = Odontoceridae/
Brachycentridae, Leptoceridae, Goeridae, Lepidostomatidae

Crabs-cua Crustacea: Potamidae 8

Caddis flies-Buém da Trichoptera: Psychomyiidae, Philopotamidae

Mayflies-Phu du Ephenoptera: Caenidae 7

Stoneflies-Cénh Up

Plecoptera: Nemouridae

Caddisflies-Buém da

Trichoptera: Rhyacophilidae, Polycentropodidae, Limnephilidae

Snails-Oc Mollusca: Neritidae, Ancylidae 6

Caddisflies-Buom da Trichoptera: Hydroptilidae

Dragon flies-Chuon chuon Odonata: Lestidae, Agriidae (Calopterygidae), Gomphidae,
Cordulegastridae, Aeshnidae, Corduliidae/ Libellulidae,

Coenagrionidae/Platycnemidae, Chlorocyphidae, Macromidae

Bugs-Canh ntra

Hemiptera: Vellidae, Mesovellidae, Hydrometridae, Gerridae, 5
Nepidae, Naucoridae, Notonectidae, Belostomatidae, Hebridae,
Pleidae, Corixidae

Beetles-Canh cing

Coleoptera: Haliplidae, Hygrobiidae, Dytiscidae, Gyrinidae,
Hydraenidae, Hydrophilidae, Helodidae, Dryopidae, Elminthidae,
Chrysomelidae, Curculionidae, Psephenidae, Ptilodactylidae

Caddis flies-Buém da

Trichoptera: Hydropsychidae

Dipteran Flies-Hai cnh

Diptera: Tipulidae, Simuliidae

Mollusca-Than mém

Bivalvia: Mytilidae

Triclads-San tiém mao

Platyheminthes: Planariidae (Dugesiidae)

Mayflies-Phu du

Ephemeroptera: Baetidae/Siphlonuridae 4

Alderflies va Dobsonflies—

Cénh rong

Megaloptera: Sialidae, Corydalidae

Dragonflies-Chudn chudn

Odonata: Coenagrionidae, Corduliidae, Libellulidae

Snails va Bivales-Than mém

Mollusca: Pilidae, Unionidae, Viviparidae, Amblemidae,
Pyramidellidae*, Stenothyridae*, Pomatiopsidae*,
Buccinidae*, Assimineidae*, Mycetopodidae*,
Novaculidae*

Crabs-cua, Praws-Tom  Malacostraca: Anthuridae*, Hymenosomatidae*,

Isopods-Giap xac chan déu, Sesarmidae*, Gammaridae*, Hyalidae*, Corophiidae*,

Amphipods-Boi nghiéng Corallanidae*

Polychaetes-Giun nhiéu to Polychaeta: Sabellidae*, Nephthyidae*, Nereididae*,
Cossuridae*

Dipteran Flies-Hai canh Diptera: Calliphoridae*, Syrphidae*

Leeches-Dia Oligochaeta: Piscicolidae

True flies-Hai canh Diptera: Ephydridae, Statiomyidae, Blepharoceridae 3

Snails, bivalves-Than mém Mollusca:  Hydrobiidae  (Bithyniidae),  Lymnaeidae,
Planorbidae, Thiaridae, Corbiculidae, Sphaeriidae

(Pisidiidae), Littorinidae, Arcidae*

Leeches-Dia

Oligochaeta: Glossiphoniidae, Hirudidae, Erpobdellidae

Crabs-Cua, Praws-Tom

Crustacea: Parathelphusidae, Atyidae, Palaemonidae,

Beetles-Canh cling

Coleoptera: Scirtidae*

Dragon files-Chuon chuon

Odonata: Protoneuridae

Dipteran Flies-Hai canh

Diptera: Anthomyiidae*, Sciomyzidae*

Dipteran Flies-Hai cnh

Diptera: Chironomidae 2

Worms-Giun it to

Oligochaeta (Tét ca 1op) 1

Ghi chii: cac ho ¢6 dau * phdn b6 & khu vurc song Hau dwoc b6 sung vao BMWPV'ET
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4.3.2.4 Panh gia chat lwong nuwée bing chi s6 ASPT sau khi bo sung
diém c4c ho phan bd ¢ khu vuc song Hau vao hé théng diém BMWPV'ET

Pénh gia chat lugng nudce st dung hé thong diém BMWPV'ET-HR say khi
d3 bd sung 24 ho PVKXSCL phén bd ¢ khu vyc séng Hau thong qua chi sd
ASPT, két qua cho thiy chi s6 ASPT bién dong tir 2,78-4,07 twong Ung véi
chat lwong nude tir 6 nhiém trung binh dén 6 nhiém ning (Bang 4.43 va Bang
4.44). Téng s6 ho PVKXSCL ghi nhan dugc co6 su bién dong kha cao qua 4
dot khao sat va dao dong tir 7-27 ho va 6-27 ho lan luot trén song chinh va
s6ng nhanh. Thanh phin ho DVKXSCL ¢ hau hét cac vi tri khao sat co xu
huéng giam vao dot 2 va ting cao vao dot 4. Két qua xur 1y twong quan
(Pearson correlation) cho thdy c6 mdi tuwong quan chit ché giita tong ho
PVKXSCL va chi s6 BMWP, khi tong ho DPVKXSCL cang cao thi chi s6
BMWP c6 xu huéng dat s diém cang cao (p<0,01), tuy nhién nghién ciru
cling cho thiy khong c6 méi trong quan cé ¥ nghia gitta tong ho DPVKXSCL
va ASPT (p>0,01). Do chi s6 ASPT 1a gia trj trung binh bac ho, néu cac ho
dugc phat hién co gia tri chiu dung 6 nhiém thap thi chi s6 ASPT thap va
nguoc lai.

Trén séng chinh, s6 ho PVKXSCL ghi nhan thap nhét tai Long Binh vao
dot 2 va cao nhat & Hoa Phu vao dot 4. O song nhanh, diém thu Cai Dau 2 ¢
s6 ho thép nhét vao dot 3 va diém thu Vinh Tre 2 ¢ sb ho cao nhét vao dot 4.
Mot sé6 ho DPVKXSCL thuong dugce tim thay thich nghi véi diéu kién moi
truong nuéc 6 nhiém hitu co gdm Naididae (Oligochaeta), Nereididae
(Polychaeta), Assimineidae, Buccinidae, Thiaridae, Viviparidae (Gastropoda),
Corbiculidae, Mytilidae, Unionidae (Bivalvia), Atyidae (Malacostraca) va
Chironomidae (Insecta). Nghién ctru cling xac dinh dugc cac ho nhay cam voi
6 nhiém nuéc nhu Baetidae va Caenidae (Ephemeroptera) bdi vi theo Plafkin
et al. (1989) cac loai thuoc Ephemeroptera thudng nhay cam véi 6 nhiém
nuéc, sé lugng va tinh da dang ciia chung giam khi mitc d6 6 nhiém nuéc ting
lén. Mot sb nghién ctru cho thdy DVKXSCL 1a nhom sinh vat thuong duge st
dung lam sinh vat chi thi (Bonada et al., 2006) do chung thich nghi véi cac
dic tinh moi trudng séng khac nhau, dé dang thu thap miu va phan tng rd
rang khi moi truong nude cé sy bién dong 16n (Moreno et al., 2009). Ngoai ra,
tam quan trong cua vi¢c st dung DPVKXSCL lam sinh vt chi thi dé danh gia
chét luong nudc trén song ciing dugce chimg minh béi cac nha nghién ctru, khi
diéu kién moi truong séng thay ddi, mot s sinh vat c6 thé bién mat (sinh vat
nhay cam), thay vao do 1a su xuat hién cia cac sinh vat khéac (sinh vat chiu
dung), do vay su bién dong vé thanh phan va ciu trac cua sinh vt thiy sinh &
thity viuc nude chay co thé chi thi mic do 6 nhidm nudc (Alba-Tercedor,
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1996). Theo Benetti et al. (2012), cac nhom DVKXSCL phan bd trén song
g@)m Insecta, Malacostraca, Annelida, Mollusca and Hirudinea ,...va day cling
la cac nhom sinh vat dugc ghi nhan trong nghién ciru nay. Mot trong nhiing
chi sb sinh hoc dugc st dung phé bién nhét 1a hé théng diém BMWP, mdi ho
DVKXSCL duoc qui cho sé diém c6 lién quan véi gia tri chiu dung 6 nhiém
cua chung, téng s6 diém cua cac ho tai cac vi tri thu mau duoc tinh toan dé
phan loai mtc d6 6 nhidm nudc. Tuy nhién, hé théng diém nay can duoc diéu
chinh cho phu hop v6i mdi quéc gia va timg ving nghién ctu. Véi két qua
tinh diém theo BMWPY'ETHR 3 ASPT, nghién ctru c¢6 thé danh gid mirc d6 6
nhiém méi trudng nudc tai moi vi tri thu mau hay so sanh muic do 6 nhiém
giita cac vi tri v6i nhau. Nhitng nghién ctru & Anh ciing cho thay khi chi s6
ASPT giam thi d6 1a két qua cua 6 nhiém hitu co, khi giam tong sd cac ho c6
thé 1a do két qua cta su 6 nhiém doc hai, vi du nhu thudc trir sdu hodc nudc
thai cong nghiép hodc do su thay d6i dong chay (Lé Vian Khoa va ctv., 2007).

O nghién ctru ndy, trong tong sd 144 truong hop khao sat (gdm 36 diém
thu mau/dot va thu trong 4 dot) c6 16 trudng hop (chiém 11%, gdm 6 trudng
hop trén song chinh va 10 truong hop trén song nhanh) khac biét vé chat
lugng nudce gitta phuong phép sinh hoc va phuong phap 1y héa hoc, nhung
nhin chung ¢6 su tring hop rat cao (89%) vé phan mirc chit lugng nudc cia
hai phuong phap nay ¢ khu vuc séng Hau. Néu so sanh v&i chi s6 uu thé
Berger-Parker va chi s6 da dang Shannon-Weaver thi chi s6 ASPT ¢6 su triing
hop cao hon (69% va 79% so v&i 89%) khi so sanh véi danh gia chat luong
nuéc biang phuwong phap 1y hoa hoc. Theo Kannel et al. (2007) trong clng
phuong phap 1i héa hoc khi danh gia chat lugng nudc bang chi s6 WQI st
dung 18 thong s méi trudng nude, chi sé6 WQInm sir dung 5 thong sb (nhiét do,
pH, DO, EC va TSS) va chi s6 WQIpo chi st dung mot théng s6 DO, két qua
cho thay c6 sy trung hop khoang 90% va 93% vé phan muc chat luong nudce
khi so sanh chi s6 WQI véi chi s6 WQIm v WQIpo. Mic du trong cling mot
phuong phéap 1i héa hoc nhung sy tring hop phan muc chit lugng nude ciing
chi dat tor 90-93%, do vay khi so sanh gitra hai phuong ph4p khac nhau:
phuong phép li hoa hoc va phuong phap sinh hoc thi sy trung hgp phan muc
chat lugng nudc khoang 89% 1a kha cao. Nhu vay, viéc danh gia chat luong
nuée bang phuong phap sinh hoc str dung DPVKXSCL thong qua chi sé ASPT
cho két qua trung hop véi phuong phap 1y héa hoc cao hon cac chi sé sinh hoc
khéc. Pay 1a phuong phap duge s dung kha phd bién ¢ nhicu qubc gia trén
thé giéi do yéu cau phén tich chi dén bac ho nén viéc thu thap mau, phan tich
va tinh diém theo hé théng BMWP s& dé dang duogc ap dung cho luu vuc séng
Hau.
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Bang 4.43: Tong sb ho PVKXSCL, chi s6 BMWPV'ETHR va ASPT tai c4c vi tri thu mau trén séng chinh thudc séng Hau

“ ., bot 1 i ’ Dot 2 i ’ bot 3 i ’ bot 4
biém thu Tong Tong so Tong so Tong so
soho BMWP ASPT ho BMWP ASPT ho BMWP  ASPT ho BMWP ASPT

Long Binh 18 67 3,72 7 23 3,29 9 34 3,78 24 87 3,63
Chau Péc 18 70 3,89 12 42 3,50 15 59 3,93 19 68 3,58
Binh My 14 48 3,43 11 41 3,73 11 40 3,64 18 64 3,56
Con Binh

Thay 16 54 3,38 14 57 4,07 16 58 3,63 18 65 3,61
Hoa Phu 15 54 3,60 10 34 3,40 17 66 3,88 27 99 3,67
Thbt Nt 19 66 3,47 10 37 3,70 13 46 3,54 21 76 3,62
O Mén 20 73 3,65 10 36 3,60 17 61 3,59 13 47 3,62
Tra Noc 11 37 3,36 10 34 3,40 14 48 3,43 15 52 3,47
Binh Thuy 14 53 3,79 11 40 3,64 13 45 3,46 18 62 3,44
Ninh Kiéu 12 43 3,58 10 33 3,30 11 37 3,36 17 60 3,53
Dong Phu 11 42 3,82 10 35 3,50 11 39 3,55 11 38 3,45
Mai Dam 12 44 3,67 11 39 3,55 13 48 3,69 14 53 3,79
Cai Con 11 42 3,82 14 55 3,93 15 55 3,67 12 43 3,58
DPai Ngii 11 43 3,91 19 73 3,85 11 40 3,64 17 64 3,76

Ghi chi: ASPT: 1-2,9: ON ndng; 3-4,9: ON TB a; 5-5,9: ON TB f3; 6-7,9: ON nhe va 8-10: nuéc sach

152



Bang 4.44: Tong sb ho PVKXSCL, chi s6 BMWPV'ETHR va ASPT tai cac vi tri thu mau trén sdng nhanh thudc séng Hau

Dot 1 Dot 2 Dot 3 Dot 4
Tfmg Tong s6 Tong s6 Tfmg
s0 ho BMWP ASPT ho BMWP ASPT ho BMWP  ASPT soho BMWP ASPT
Vinh Té 22 81 3,68 11 38 3,45 22 84 3,82 22 79 3,59
Vinh Tre 1 13 45 3,46 6 22 3,67 11 39 3,55 25 94 3,76
Vinh Tre 2 11 38 3,45 8 28 3,50 14 50 3,57 27 98 3,63
Cay Duong 15 60 4,00 15 55 3,67 15 55 3,67 18 63 3,50
Chac Ca Pao 15 54 3,60 11 39 3,55 16 61 3,81 18 66 3,67
Céi Sao 1 17 60 3,53 12 42 3,50 19 71 3,74 21 77 3,67
Cai Sao 2 15 53 3,53 12 43 3,58 16 54 3,38 20 67 3,35
Cai Sin 13 49 3,77 14 52 3,71 14 48 3,43 23 80 3,48
Bo Ot 14 48 3,43 12 43 3,58 15 55 3,67 20 68 3,40
Théng Loi 1 17 63 3,71 13 48 3,69 14 48 3,43 17 59 3,47
Théng Loi 2 11 42 3,82 12 45 3,75 11 37 3,36 15 o1 3,40
Thot Not 13 44 3,38 14 50 3,57 13 47 3,62 16 58 3,63
NT song Hau 1 16 55 3,44 8 28 3,50 14 45 3,21 20 66 3,30
NT song Héu 2 14 48 3,43 8 27 3,38 16 55 3,44 14 47 3,36
O Mén 15 55 3,67 11 40 3,64 11 35 3,18 18 68 3,78
Tra Noc 14 50 3,57 9 29 3,22 10 33 3,30 14 50 3,57
Céi Rang 18 68 3,78 9 30 3,33 9 25 2,78 12 43 3,58
Cai Dau 1 11 42 3,82 10 35 3,50 14 49 3,50 16 55 3,44
Cai Dau 2 15 56 3,73 11 43 3,91 7 28 4,00 12 39 3,25
Mai Dam 15 52 3,47 9 36 4,00 11 40 3,64 14 50 3,57
Cai Con 11 38 3,45 11 42 3,82 12 44 3,67 19 70 3,68
DPai Ngai 10 39 3,90 15 59 3,94 12 48 4,00 17 66 3,88

Ghi cha: ASPT: 1-2,9: ON néng; 3-4,9: ON TB a; 5-5,9: ON TB f; 6-7,9: ON nhe va 8-10: nuéc sach
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4.3.2.5 Tém tit qui trinh thwc hién phwong phdp quan tréc sinh hoc sir
dung dong vit khong xwong song cé lén

Trén co s két qua nghién ciru ctia ludn an c6 thé tom tat qui trinh danh
gia chét luong nudc bang phuong phéap sinh hoc st dong DPVKXSCL (Hinh
4.67) nhu sau:

- Piéu kién dp dung: Phuong phap quan tric sinh hoc str dung DPVKXSCL
thuong duoc ap dung cho cac thity vuc nudc chay (séng, sudi) thudc hé sinh
thai nudc ngot.

- Khdo sdt va chon diém thu mau: Do DVKXSCL (bao gdbm mau con tring
thiy sinh) phan b6 ¢ nhitng noi c6 nhiéu cdy cé thuy sinh nén viéc chon diém
thu mau phai dic trung cho khu vuc nghién ctu nham thu duoc két qua mot
cach t6t nhat.

- Chu ky thu maw: Thu mau dinh ky 3 thang/lan gém: thang 03 (gitra mua
kho), thang 06 (ddu mua mua), thang 09 (gitta miia mua) va thang12 (dau mua
kho) trong chu ky hang nim. Trong truong hop khong di ngudn nhan luc hodc
han ché vé ngudn kinh phi c6 thé thu 2 lan/nam, gom thang 03 va thang 09 do
day 1a cac thoi diém chat luong nudc c6 sy bién dong 16m hon so véi cac thoi
diém khéc.

- Phuwong phdp thu mau va cé dinh mau:

+ Sir dung gau Petersen dé thu miu dong vat day véi so luong 10 gau tai
mdi diém thu, néng d6 formol can cd dinh tai hién truong 8-10% va sau do
chuyén sang con 70-80° khi luu trit va phan tich trong phong thi nghiém.

+ Str dung vot ao (kich thudc mét ludi 200-500um) dé thu mau con tring
thuy sinh véi dién tich khoang 10-20 m? tai mdi vi tri khéo sat, néng do formol
can cb dinh tir 8-10%, sau d6 chuyén sang con 70-80°.

Can luu ¥ trong qué trinh thu mAu nén ghi chép lai hién trang thiy vuc
lac thu mau, diéu kién thoi tiét, cac nguén tac dong (néu c0O), mau nudc, ..dé
lam co s& danh gia két qua dat duoc.

- Phwong phdp phan tich mau:

+ Péng vit day: Dua vao céc tai liéu phan loai dd duoc cong bd dé dinh
danh tén giong loai dong vat day co6 trong mau thu. Pay 14 giai doan kho khin
nhit ctia phurong phap nay, do vay ngudi thyc hién nén duoc tap huan vé kién
thirc phan loai dong vat day thi méi thu duoc két qua dang tin cay.

+ PVKXSCL: Phuong phap nay tién hanh kha don gian hon so véi phuong
phap chi str dung dong vat day. Mau DPVKXSCL bao gdm dong vat day va con
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trung thuay sinh dugc xac dinh dén bac ho, do vay ngudi thuc hién chi can ¢6

kién thirc co ban vé phan loai hoc c6 thé img dung duoc phuong phap nay mot

cach dé dang.

- Cdc chi so can tinh toan trong danh gia chat lwong nuoc

+ Pong vit ddy: sau khi xac dinh dugc thanh phan loai va mat do cua ting

loai dong vat day, tién hanh tinh chi sb da dang Shannon-Weaver, sau d6 dua

vao phan mirc chit lugng nudc cia Stau et al., (1970) dé phan loai chit luong

nuadc.

+ PDVKXSCL: sau khi x4c dinh dugc cac ho BPVKXSCL tai ting vi tri thu
mAu, tién hanh tinh todn chi s6 BMWPY'ET-HR (Bang 4.42), tir d6 tinh toan chi

sb trung binh bac ho (ASPT) dé phan loai chét lugng nudc.

L

PP quan tric sinh hoc
st dung bVD

A 4

Thu mau dong vat
day

A 4

Phan tich mau dong
vat day dén bac giong
hodac loai

v

Tinh chi sb da dang
Shannon-Weaver, chi
sO uu thé

A 4

Khao sat va chon
diém thu mau

A 4

Tién hanh thu mau

\

PP quan tric sinh hoc
st dung BPVKXSCL

A 4

Thu mau con tring
thuy sinh

Phan tich miu dong
vat day dén bac ho

A 4

Phan loai chit lugng nude

Phan tich mau c¢on
trung thuy sinh dén
bac ho

'

Tinh chi s6 BMWP va
ASPT

A 4

Phan loai chat luong
nuoc

Hinh 4.67: Qui trinh thyc hién phuong phap quan trac sinh hoc
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CHUONG 5: KET LUAN VA PE XUAT
5.1 Két luan

- Chét luong nudce trén song Hau bi tdc dong manh boi cac hoat dong cia
con ngudi v6i phan mire cht lwong nude tir 6 nhiém nhe dén 6 nhidém ning.

- C6 qui luat bién dong chung cta mot sd thong sé chit lugng nude  khu
vuc nghién ctu. Ham luong chit ran lo lung dat gia tri cao vao mua mua,
trong khi ham luwong dinh dudng va vat chat hitu co dat cao nhat vao mua khd,
chét luong nude giam vao nhitng thang nude kiét.

- Thanh phan dong vat day trén song Hau kha da dang véi téng sb loai
ghi nhan dugc 95 loai, trong d6 Gastropoda c6 thanh phan loai phong phu nhét
vGi 42 loai (45%), ké dén 1a Bivalvia co 25 loai (26%), cac nhém con lai bién
dong tir 1-9 loai (1-9%). Tinh da dang thanh phan loai dong vat day khong co
su khac biét gitra song chinh va séng nhanh.

- Oligochaeta, Malacostraca va Insecta vao mua kho cao hon mua mua
thé hién mic do 6 nhiém hitu co ting 1én trong mua kho. Polychaeta va
Hirudinea c6 xu hudng dat mat d6 cao vao thdng 09/2013, thang 12/2013 va
thép vao thang 06/2013 va thang 03/2014. Nguoc lai, Gastropoda dat mat do
cao vao thang 06/2013, thang 03/2014 va thap vao thang 09/2013, thang
12/2013, trong khi Bivalvia xuat hién thuong xuyén tai cac vi tri thu mau tuy
nhién sy bién dong mat do cua Bivalvia bién dong 16n ¢ khu vuc khéo sat.

- Thanh phan loai dong vat ddy cang da dang thi chi sé WQI cang ting.
Do d6 mirc d6 6 nhiém nudc giam, sy vu thé cua dong vat day giam va mirc
do déng déu vé mat do cua ching tang lén.

- Hé thdng BMWPVET-HR qurge thiét 1ap c6 thé tng dung trong quan trac
chat lwong nuéc trén sdng Hau trén co s& bo sung 24 ho trong tong sé 66 ho
PVKXSCL dugc ghi nhan thong qua phan tich twong quan giita chat lugng
nudC va sy Xuat hién va phan bb cua cac nhém nay va cac chi sé sinh hoc
ASPT, chi sé da dang Shannon -Weaver va chi s6 wu thé Berger-Parker.

5.2 Pé xuat

- Tiép tuc nghién ciru thanh phan DPVKXSCL trén séng Tién dé xem xét
kha ning tmg dung hé théng diém BMWPV'ET-HR 46 tir 46 phat trién chi s6 uing
dung chung cho luu vuc song Mekong trén 1anh tho Viét Nam.

- Nghién ctru phuong phap dinh danh nhanh cic nhém DVKXSCL dé ap
dung phuong phap quan tric sinh hoc tai dia phuong.
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Phu luc 1: Méat do dong vat day tai cac vi tri thu mau trén song chinh

PHU LUC

. Malac- Hiru- Tong
Dot | Biémthu | Oligochaeta | Polychaeta | Gastropoda | Bivalvia | ostraca | Insecta | dinea cong
Long Binh 320 20 163 207 0 0 0 710
Chéu Dbc 387 13 317 947 0 0 0 1.663
Binh M§ 230 63 43 193 97 0 0 627
Co6n Binh
Thuy 507 30 223 350 0 10 0 1.120
Hoa Phu 260 47 90 303 0 3 0 703
Thét Nbt 297 93 507 433 0 60 0 1.390
O Mon 63 73 30 50 3 3 0 223
Tra NOc 557 0 10 0 0 0 0 567
Binh Thuy 0 17 80 3 0 0 0 100
Ninh Kiéu 17 17 63 153 0 0 0 250
Pong Pha 33 43 27 123 0 0 0 227
Mai Dam 0 0 57 90 0 0 0 147
Céai Con 150 7 27 20 0 0 0 203
1 | Dai Ngai 0 10 128 3 0 0 0 141
Long Binh 287 0 43 7 3 0 0 340
Chau Déc 243 3 50 67 0 3 0 367
Binh My 3.340 23 60 20 0 7 0 3.450
CoOn Binh
Thuy 440 40 17 120 0 3 0 620
Hoa Phu 247 37 3 23 0 0 0 310
Thét Nbt 493 160 33 40 0 3 0 730
O Mbén 60 40 7 43 0 0 0 150
Tra N6c 60 0 960 0 0 0 0 1.020
Binh Thuy 10 47 140 63 0 0 0 260
Ninh Kiéu 7 3 13 33 3 7 0 67
Dong Phi 223 273 13 20 0 133 0 663
Mai Dam 173 93 0 107 0 0 0 373
Cai Con 63 73 10 13 0 43 0 203
2 | Dai Ngai 0 19 88 72 66 0 0 245
Long Binh 643 10 10 7 0 3 0 673
Chau Dbc 320 90 120 367 13 43 0 953
Binh M§ 1.207 50 57 10 3 60 0 1.387
Con Binh
Thuy 1.273 70 43 147 0 290 0 1.823
Hoa Ph 233 83 93 377 13 10 0 810
Thét N6t 333 170 33 47 0 43 0 627
O Mbén 33 87 23 33 7 13 0 197
Tra NOc 1.100 7 1.410 27 0 0 0 2.543
3 | Binh Thuy 43 47 30 33 0 7 0 160
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Ninh Kiéu 57 43 87 3 20 3 0 213
Pong Phu 3 67 3 13 0 0 0 87
Mai Dam 27 30 0 10 0 0 0 67
Cai Con 63 33 13 10 10 103 3 237
Pai Ngai 0 7 177 3 0 0 0 187
Long Binh 707 70 43 83 250 140 0 1.293
Chau Ddc 50 27 203 1.440 3 13 0 1.737
Binh My 2.847 63 97 53 0 10 0 3.070
Con Binh
Thuy 1.497 77 80 250 13 200 0 2.117
Hoa Phi 1.417 117 350 500 33 53 0 2.470
Thét Not 653 40 347 130 0 157 0 1.327
O Mon 223 50 30 80 0 0 0 383
Tra Noc 20 0 1733 70 0 3 0 1.827
Binh Thuy 97 33 113 37 0 0 0 280
Ninh Kiéu 20 0 160 93 0 0 0 273
Dong Phu 1.067 93 73 63 0 0 0 1.297
Mai Dam 0 0 13 20 0 3 0 37
Cai Con 23 27 80 17 0 0 0 147
4 | Pai Ngii 0 20 1.073 0 0 7 0 1.100
Phu luc 2: Mat 4o dong vat day tai cac vi tri thu mau trén song nhanh
7 Malacos- Hiru- | Tong
Dot | Diém thu Oligochaeta | Polychaeta | Gastropoda | Bivalvia traca Insecta | dinea cong
NT sdng
Hau 1 47 7 767 140 0 0 0 960
NT sbng
Hau 2 77 23 93 27 3 0 0 223
Vinh Té 307 53 563 2.803 3 0 0 3.730
Vinh Trel 493 40 77 190 0 47 0 847
Céi Sao 1 200 40 377 350 0 0 0 967
Thing Loi 2 83 7 23 207 0 0 0 320
Vinh Tre2 287 20 137 20 0 0 0 463
Céi Sao 2 493 47 1.853 590 0 0 0 2.983
Thing Loi | 223 a7 610 1.253 0 0 0 2.133
Cai San 97 10 240 580 3 0 0 930
Céy Duong 110 23 73 360 20 17 0 603
Chac Ca
Pao 117 30 110 373 0 0 0 630
Bo Ot 420 10 130 97 0 0 0 657
Thét N6t 23 7 973 140 0 0 0 1.143
O Mbén 237 23 160 27 0 0 0 447
Tra NOc 157 40 100 1.287 0 13 0 1.597
Cai Rang 197 23 157 23 0 0 0 400
Cai Dau 1 0 17 39 106 8 0 0 169
Céi Dau 2 3 3 40 20 0 0 0 67
1 | Mai Dam 17 13 77 60 0 27 0 193
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Céi Con 23 23 27 40 0 0 0 113
Dai Ngai 0 3 46 10 0 0 0 59
NT sbng

Héu 1 13 7 87 53 0 0 0 160
NT song

Héu 2 33 27 47 27 0 0 0 133
Vinh Té 1047 37 757 523 10 83 0 2.457
Vinh Trel 133 43 0 0 0 0 0 177
Céi Sao 1 80 30 57 23 0 0 0 190
Théng Loi 2 183 83 53 1.960 0 0 0 2.280
Vinh Tre2 33 37 3 13 0 0 0 87
Céi Sao 2 103 17 20 153 0 0 0 293
Théng Loi 1 80 133 20 12.950 0 3 0 1.3187
Céi Sin 117 117 140 133 0 0 0 507
Céy Duong 27 37 27 23 13 7 0 133
Chac Ca

DPao 527 343 17 90 0 7 3 987
Bo Ot 33 10 127 733 0 0 0 903
Thét N6t 117 73 113 230 0 3 0 537
O Mén 490 150 7 13 0 27 0 687
Tra Néc 17 17 0 23 0 0 0 57
Céi Ring 73 107 40 10 0 0 0 230
Cai Dau 1 22 142 0 6 0 0 0 169
Cai Dau 2 0 113 10 30 3 0 0 157
Mai Dam 0 23 20 7 0 0 0 50
Céi Con 0 20 37 53 0 0 0 110
Dai Ngai 0 54 20 10 30 0 0 114
NT sbng

Héu 1 147 13 347 203 0 30 0 740
NT sbng

Hau 2 117 30 83 27 0 3 0 260
Vinh Té 177 253 370 2.463 97 140 0 3.500
Vinh Tre | 221 100 25 213 0 13 0 571
Céi Sao 1 113 160 267 220 43 50 0 853
Théng Loi 2 43 30 57 390 0 7 0 527
Vinh Tre 2 403 103 13 47 3 0 0 570
Cadi Sao 2 797 63 1.007 57 0 3 0 1.927
Théng Loi 1 743 87 323 1.423 3 100 0 2.680
Céi Sin 630 83 43 403 0 23 0 1.183
Céy Duong 557 50 67 77 27 240 0 1.017
Chac Ca

DPao 563 157 43 97 10 130 0 1.000
Bo Ot 170 97 240 663 0 0 0 1.170
Thot N6t 343 200 57 177 10 0 0 787
O Mon 407 167 77 50 0 13 0 713
Tra Noc 93 70 50 47 0 87 0 347
Céi Ring 277 233 17 0 3 7 0 537
Cai Dau 1 150 93 47 7 0 10 0 307
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Cai Dau 2 0 153 20 30 0 0 0 203
Mai Dam 0 40 30 7 0 17 0 93
Céi Con 7 33 10 0 0 0 0 50
Pai Ngii 0 23 3 0 0 0 0 27
NT song

Héu 1 397 7 1.163 223 0 7 0 1.797
NT song

Héu 2 80 3 177 10 0 0 0 270
Vinh Té 27 147 653 2.637 30 7 0 3.500
Vinh Trel 767 77 113 550 117 13 0 1.637
Céi Sao 1 570 107 500 280 187 80 0 1.723
Théng Loi 2 1.667 63 93 127 0 27 0 1.977
Vinh Tre 2 2.017 70 30 253 33 33 0 2.437
Céi Sao 2 807 60 3.460 213 3 17 0 4.560
Théng Loi 1 337 0 247 20 0 7 0 610
Céi San 570 70 173 420 597 50 0 1880
Cay Duong 557 10 153 100 83 53 0 957
Chac Ca

DPao 943 133 93 70 3 40 0 1.283
Bo Ot 303 50 493 307 7 0 0 1.160
Thot N6t 183 57 937 207 13 0 0 1.397
O Mén 437 57 140 30 0 3 0 667
Tra Néc 160 20 130 107 3 0 0 420
Céi Ring 500 90 83 3 0 3 0 680
Cai Dau 1 120 73 57 7 53 7 0 317
Céi Dau 2 10 27 67 13 0 3 0 120
Mai Dam 23 43 117 3 0 7 0 193
Céi Con 100 10 27 13 53 3 0 207
Dai Ngii 0 40 57 7 7 0 0 110

174




Phu luc 3: Cac thong sb chat lugng nude trén song chinh

) Nhiét do b6 duc TSS DO N-NO3 TAN TN P-PO4* TP COD
Dot | Piém thu (°C) pH (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Long Binh 29,8 7,0 58 28 6,5 0,126 0,079 0,40 0,081 0,11 8,0
Chau Péc 30,0 7,0 81 33 52 0,085 0,063 0,68 0,129 0,17 51
Binh My 31,8 7,2 77 41 6,6 0,074 0,053 1,02 0,071 0,17 14,7
Cbn Binh Thuy 30,9 7,2 97 47 55 0,036 0,015 1,08 0,514 0,61 14,7
Hoa Phu 31,6 71 77 42 50 0,167 0,035 1,49 0,070 0,19 9,3
Thbt N6t 29,8 7,0 74 26 5,0 0,104 0,216 0,58 0,042 0,06 4,8
O Mén 29,8 7,0 49 32 3,9 0,108 0,082 0,43 0,181 0,21 3,2
Tra Néc 32,0 6,8 48 32 4,9 0,051 0,176 0,91 0,069 0,16 14,7
Binh Thuy 30,3 6,9 68 27 57 0,028 0,097 0,44 0,118 0,18 14,4
Ninh Kiéu 30,8 6,8 74 48 3,8 0,214 0,090 0,76 0,073 0,20 13,4
Dong Phu 304 7,0 71 23 5,6 0,035 0,007 0,93 0,092 0,14 51
Mai Dam 30,2 71 66 55 6,0 0,101 0,017 0,98 0,087 0,16 13,4
Cai Con 30,4 6,9 84 3 4,8 0,026 0,021 0,77 0,034 0,06 10,6
1 | Pai Ngai 30,1 7,6 59 31 4,4 0,003 0,293 0,64 0,114 0,13 12,8
Long Binh 28,3 7,3 225 157 7,2 0,102 0,167 0,39 0,062 0,19 13,4
Chau D¢ 28,5 7,3 107 60 4,2 0,063 0,155 1,03 0,077 0,26 10,6
2 Binh My 5,6 0,059 0,068 0,045 0,20 8,6
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29,0 73 144 93 0,82

Cén Binh Thity 29,0 73 143 69 5.2 0,047 0,084 0,99 0,047 0,29 93

Hoa Phi 295 7.1 142 120 59 0,072 0,098 0,98 0,050 0,24 29

Thét Nét 28,2 6,6 195 81 58 0,058 0,109 1,04 0,147 0,18 16,3

O Mén 27,9 6,5 130 65 5.7 0,074 0,049 0,50 0,033 0,13 15,7

Tra Noc 2758 6,3 85 85 73 0,074 0,435 1,46 0,154 0,31 18,6

Binh Thity 27,7 6,7 9% 57 4,8 0,075 0,285 1,18 0,085 0,26 6,1

Ninh Kiéu 27,9 6,5 103 57 51 0,070 0,252 0,98 0,120 0,19 8,6

Dong Phu 28,6 6,7 126 78 6,5 0,052 0,126 1,26 0,111 0,27 83

Méi Ddm 295 6,6 104 133 59 0,049 0,101 0,83 0,155 0,17 74

Cai Con 28,7 7,0 123 121 53 0,070 0,132 1,18 0,145 0,16 9,0

Dai Ngi 30,1 7.1 142 78 57 0,070 0,150 1,02 0,080 0,12 10,2

Phu luc 4: Cac thong sb chat lugng nudce trén song nhanh
- Nhiét do Do duc TSS DO N-NOs TAN TN P-POS TP coD
Dot | Biém thu (°C) pH (NTU) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

NT song Hau 1 29,9 6,6 149 85 6,6 0,074 0,322 2,04 0,133 0,26 35,8
NT song Hau 2 31,6 6,7 115 60 3,0 0,126 0,317 1,92 0,103 0,13 25,9
Vinh Té 30,4 6,8 42 28 55 0,059 0,074 0,47 0,099 0,12 7,4
Vinh Tre 1 30,1 6,9 102 46 53 0,113 0,167 0,38 0,058 0,10 11,5
Céi Sao 1 31,8 6,8 62 39 2,7 0,207 1,452 1,71 0,121 0,32 26,6
1 Théng Loi2 30,2 6,5 100 57 4,7 0,104 0,273 0,74 0,088 0,12 9,9
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Vinh Tre 2 30,2 6,7 72 37 4,8 0,077 0,281 0,74 0,053 0,13 8,3
Cai Sao 2 31,9 6,9 112 58 3,6 0,161 1,047 151 0,036 0,26 21,8
Théng Loi 1 29,9 6,4 103 63 3,6 0,128 1,022 1,59 0,098 0,15 13,1
Cai Séan 31,4 6,9 59 44 4,2 0,160 0,273 1,38 0,102 0,21 20,8
Cay Duong 30,5 6,8 71 53 6,2 0,026 0,018 0,68 0,056 0,21 154
Chic Ca Pao 31,5 6,8 47 25 4,5 0,159 0,005 0,78 0,007 0,10 12,8
Bo Ot 29,8 6,5 109 72 54 0,134 0,721 0,61 0,107 0,17 11,8
Thot Not 29,8 6,6 83 44 4,9 0,102 0,841 1,28 0,030 0,19 10,9
O Mén 30 6,8 94 43 4,0 0,072 0,075 0,70 0,064 0,19 8,3
Tra N6c 30,2 6,9 82 31 51 0,006 0,090 0,62 0,129 0,14 10,2
Cai Rang 30,9 6,9 106 62 2,5 0,219 0,033 1,17 0,088 0,15 16,0
Cai Dau 1 30 6,8 141 49 2,8 0,128 0,165 1,24 0,123 0,16 30,4
Cai Déau 2 30,6 6,9 63 36 6,1 0,074 0,075 0,95 0,114 0,19 9,9
Mii Dim 30,2 6,9 51 37 6,6 0,051 0,041 1,41 0,091 0,16 9,3
Caéi Con 30,3 6,9 57 21 59 0,041 0,052 0,69 0,081 0,11 11,8
DPai Ngai 29,5 8 83 51 4,9 0,003 0,045 0,88 0,065 0,12 11,2
NT séng Hau 1 28,1 6,8 153 71 2,6 0,088 0,220 1,41 0,100 0,51 32,6
NT song Hau 2 28,3 6,7 142 55 2,8 0,026 0,185 1,01 0,148 0,29 141
Vinh Té 28,6 7,4 80 27 6,0 0,017 0,108 0,96 0,058 0,18 141
Vinh Tre 1 28,6 7,3 175 118 59 0,013 0,051 0,66 0,032 0,31 12,8
Cai Sao 1 29 7,1 82 40 2,8 0,028 0,322 1,34 0,071 0,22 2,6
Thing Loi 2 28,6 7 147 40 4,8 0,087 0,339 1,32 0,114 0,24 9,0
Vinh Tre 2 28,8 74 199 145 5,8 0,019 0,081 0,35 0,073 0,21 17,0
Cai Sao 2 30 7,1 146 59 2,6 0,034 0,450 1,49 0,149 0,23 7,4
Thing Loi 1 28,8 7 192 55 4,8 0,067 0,336 1,27 0,175 0,18 11,2
Cai San 29 7,2 125 45 4,0 0,070 0,189 1,76 0,087 0,36 10,2
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Cay Duong 29 7,3 138 89 5,7 0,030 0,102 0,49 0,127 0,13 5,1
Chic Ca Pao 29,5 7,2 170 63 48 0,040 0,146 0,88 0,066 0,19 11,5
Bo Ot 28,7 7,1 134 53 538 0,083 0,112 1,16 0,065 0,30 12,5
Thét Nét 28,2 6,6 225 64 538 0,080 0,084 1,03 0,068 0,13 11,5
O Mén 27,7 6,8 119 70 538 0,084 0,092 0,91 0,120 0,27 11,8
Tra N6c 27,9 6,6 90 56 4,5 0,061 0,181 0,75 0,088 0,25 10,2
Cai Ring 27,6 6,4 109 57 3,9 0,099 0,189 0,95 0,087 0,23 8,0
Cai Dau 1 28,6 6,9 150 79 5,6 0,071 0,151 1,07 0,136 0,25 45
Cai Dau 2 28,8 6,7 135 93 7,4 0,089 0,111 0,99 0,102 0,34 8,0
Mai Dam 29,1 6,8 112 161 6,0 0,024 0,133 1,61 0,143 0,32 13,8
Céi Con 29,1 6,8 105 85 6,5 0,117 0,083 1,46 0,047 0,16 5,1
Dai Ngai 29,7 7.1 134 74 58 0,050 0,120 1,32 0,060 0,09 10,7
NT song Hau 1 29,5 7.1 77 41 1,8 0,126 0,800 1,09 0,063 0,28 11,2
NT song Hau 2 29,6 7.1 104 60 1,8 0,137 0,760 1,14 0,130 0,14 16,0
Vinh Té 29,6 7,1 175 96 6,8 0,031 0,304 1,66 0,175 0,25 22,1
Vinh Tre 1 28,1 7.1 71 54 7.9 0,092 0,292 0,75 0,018 0,07 1,9
Céi Sao 1 29,1 7 81 54 2,0 0,091 0,856 2,57 0,179 0,46 23,0
Thing Loi 2 28,1 7.1 82 31 3,1 0,103 0,400 1,62 0,048 0,14 17,0
Vinh Tre 2 28,2 6,9 79 85 45 0,077 0,374 1,10 0,172 0,16 16,6
Céi Sao 2 29,5 7 159 103 2,1 0,044 1,265 2,19 0,120 0,31 25,6
Thing Loi 1 28 7,2 42 34 7,7 0,077 0,477 1,47 0,056 0,12 12,5
Cai Sén 28,7 7 101 70 4,0 0,101 0,933 0,89 0,089 0,32 14,7
Cay Duong 28,1 6,8 42 37 5,2 0,059 0,287 2,37 0,028 0,10 14,4
Chic Ca Pao 28,5 7,1 111 78 41 0,002 0,295 1,49 0,096 0,22 24,6
Bo Ot 27,9 7,1 27 24 2,6 0,056 0,367 0,99 0,018 0,12 12,8
Thét N6t 28,6 7 110 74 49 0,066 0,527 1,56 0,032 0,31 13,8
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O Mén 27,9 7,4 50 18 7,0 0,133 0,213 1,49 0,017 0,04 7,0
Tra Noc 27,8 7,2 79 46 4,2 0,123 0,443 0,88 0,050 0,12 9,9
Cai Ring 28,1 7,3 63 42 3,7 0,150 0,438 1,75 0,010 0,13 13,4
Cai Déu 1 27,1 7,2 75 59 2,3 0,169 0,337 1,28 0,029 0,18 23,7
Cai Dau 2 27,3 7,2 77 34 6,8 0,132 0,284 1,33 0,085 0,10 14,1
Mai Dam 27,3 7,2 52 37 6,6 0,142 0,263 1,07 0,066 0,07 17,0
Céi Con 27,3 7,3 50 35 4,7 0,122 0,241 0,84 0,031 0,06 22,1
Dai Ngai 27,1 7,5 82 50 5,6 0,133 0,302 1,71 0,090 0,11 15,7
NT song Héu 1 31,1 7 37 18 4,0 0,278 0,329 1,60 0,163 0,89 29,8
NT song Hau 2 31,3 6,9 136 73 2,5 0,316 0,312 1,93 0,256 0,91 16,0
Vinh Té 29,5 7,6 18 7 5,7 0,054 0,153 1,09 0,070 0,47 22,7
Vinh Tre 1 30,7 8 92 48 4,6 0,128 0,264 1,36 0,075 0,56 24,0
Céi Sao 1 29 7,3 198 114 3,8 0,217 1,007 2,40 0,182 1,12 26,2
Thing Loi 2 29,5 7,5 25 10 42 0,176 0,175 1,73 0,244 0,26 10,2
Vinh Tre 2 30,7 7,5 102 77 4.4 0,107 0,323 1,49 0,110 0,17 18,2
Céi Sao 2 28,9 7,2 164 122 3,7 0,148 0,893 1,93 0,168 1,07 21,4
Thing Loi 1 29,4 7.1 52 27 3,9 0,143 0,312 2,06 0,095 0,47 17,3
Cai Sén 29,1 7,3 82 40 3,9 0,239 0,536 2,05 0,120 0,80 20,5
Cay Duong 29,5 7,8 34 20 5,6 0,120 0,090 1,39 0,139 0,34 11,2
Chic Ca Pao 29,1 7,4 76 39 6,0 0,147 0,204 2,41 0,102 0,50 13,1
Bo Ot 29,3 7 36 20 3,6 0,089 0,139 1,36 0,068 0,86 11,8
Thét N6t 30,1 7.3 49 26 41 0,197 0,215 1,51 0,129 0,87 17,9
O Mén 29,4 7,3 29 14 5,0 0,093 0,122 0,39 0,077 0,33 15,7
Tra N6c 29,6 7.1 31 15 37 0,174 0,154 1,05 0,174 0,21 14,1
Cai Rang 29,9 7,2 52 27 3,6 0,266 0,134 1,17 0,124 0,13 12,8
Cai Dau 1 30,2 7,4 135 70 3,2 0,169 0,100 1,06 0,068 0,37 17,0
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Cai Dau 2 30 7,5 33 16 4,2 0,218 0,096 1,03 0,148 111 16,3
Mii Dam 29,7 74 44 21 52 0,123 0,135 1,04 0,165 0,93 12,2
Cai Con 29,3 7,4 18 7 4,4 0,233 0,189 1,10 0,101 0,50 12,8
Dai Ngai 29,1 7,6 87 45 5,7 0,155 0,025 0,99 0,159 0,77 10,9
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