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TOM TAT

Nghién cttu xac dinh méi twong quan gitta chdt luong nuwde téi sy phan bs cua
thuc vat phu du (TVPD) ¢ khu vuc chiu anh hudng ctia nuedce thai nudi trong thuy
san. Cac mau khao sat duoc thu thap tai 3 khu viec cd cac kénh xa nuede thai nuoi
trong thuy san ra dam Thuy Ta va dugc chia thanh 4 nhém d€ danh gid su khac
biét theo khong gian va thoi gian. K&t qua cho thay rang c6 su bién dong rat lon vé
thanh phan va mat d6 t€ bao TVPD gitta 2 thang khao sat. Mt khac, su bién dong
cac yéu t6 moi truong da tdc ddong khac nhau dén mat do t€ bao TVPD trong 2 thoi
diém 14y mau. Trong khi d6 man, TDS 1a cac yéu t& gidi han cho sy phat trién cta
TVPD trong thang 3, cac thanh phan dinh duéng nhu TP, TN, NOs-N lai la cac yéu
t6 quyét dinh trong thang 7. Ngoai ra, nghién cttu cling cho thdy duwoc xu hudng
mat d¢ t& bao TVPD giam dan tir trong ao ra dén ngoai dam theo cac khoang cach
khac nhau.

Tw khéa: Thuee vat phu du, chat lwgng nude, nudi trong thiuy san

1. MO PAU

Thue vat phtt du bao gom céc loai vi tao s6ng trong moi trueong nude. Chung
dong vai tro la sinh vat so cap trong ludi thire dn cua hé sinh thai. Nho d6, nang luong
vat chat dwgc tich lity va chuyén déi [16]. Do vay , thuc vat phu du déng vai tro quan
trong quyét dinh dén tinh da dang ciing nhw ndng sudt sinh hoc cua hé sinh thai. Vi
song lo ltng trong moi treong va st dung truc ti€p cac ngudn dinh dudng trong nudc
dé sinh trudng va phat trién, TVPD bi chi phdi truc ti€p boi cac diéu kién moi truong
[12,17]. Céc yéu t6 mdi treong tac dong manh dén su phan bd ctia quan xa thuce vat
phu du c6 thé ké dén nhu nhiét d9, anh sang, d¢ duc, ham luong chat dinh duwong va
khu hé dong vat an loc. O cdc khu vuc nudce lo hodc vung ven bién hay cac vung bi
nhiém man, 6 mudi déng vai tro quan trong chi phdi quan xa TVPD. Béi vay, khi chat
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lwong moi treong nuwdce thay doi, cdu tric ctia quan xa TVPD clng sé chiu anh hudng
theo [21, 22].

Tai mot s6 nuwdc & chau Ay, thuc vat phtu du la mot trong nhitng nhom sinh vat
quan trong hang d4u trong cac chuong trinh quan trac chat luong nwede mat [1]. Tai
chau A, Omar da st dung nhiéu loai TVPD chi thi va danh gia nhiéu dang 6 nhiém
khac nhau trong méi treong. Mat khéc, trong nude cd nhiéu nghién ctru vé thanh phan
va mat do cua thuc vat phu du [6, 13, 23] nhung nghién ctru vé su phan bd cua ching
trong moi twong quan voi chat lwong moi treong thi con kha khiém tén. Dac biét, cd
rat it nhing théng tin vé sy bién dong trong ciu trac cua quan xa TVPD dudi sy tac
dong ctia nudc thai nudi trong thiy san. Do vay, muc tiéu ctia nghién ctru nay nham
danh gia xem liéu nuwdc thai tai khu viee nudi trong thuy san 6 dam Thay Ta, tinh Thira
Thién Hué ¢6 anh hudng nhu thé nao tdéi cu tric ctia quan xa thuc vat phu du hay
khong.

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ctru

bam Thuy Ta la mt dam trong ba dam cdu thanh hé dam pha Tam Giang —
Cau Hai, bao gom pha Tam Giang, dam Thuy Tu va dam Cau Hai. DPam Thuy Tu bao
gom cac ddm An Truyén, Thanh Lam (ddm Sam), Ha Trung va Thuy Tu kéo dai tir cau
Thuan An dén Con Trai trén chiéu dai 33 km va c6 dién tich t6i 5.220 ha. Chiéu sau
cta dam thay d6i tir 1 - 1,5 m dén 3 - 5 m tuy thudc khu veec nhung pho bién la 1,5 -2
m. Dién tich mdt nwdc caia ddm vao khoang 60 km?2[9]. Trong nghién cttu ctia chuing t6i
chi tap trung vao dam Thay Ta nho kéo dai tir cau Trueong Ha dén Con Trai, ti€p giap
v6i dam Cau Hai, thudc 2 huyén Phtt Vang va Pha Loc, tinh Thira Thién Hué.
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Hinh 1. So d6 vi tri cdc diém 18y mau & dAm Thay T4.
2.2. Phwong phéap 1dy mau

- Tai khu vuce nghién ctu, 3 vi tri kénh xa thai nudc thai nuoi trong thuy san
duoc lya chon dé lay mau. Tai mdi vi tri nay, mau duoc lay ngay tai noi giao nhau
gitta ngudn nuwdc thai nudi trong thiy san va nuede bén ngoai ddm pha. Ngoai ra, mau
cting duoc 14y tai khoang cach ttr dwdi 100 m, va tai 200 — 300 m so v6i nguon thai. Ban
d6 khu vurc 1dy mau duoc thé hién trong hinh 1. Mau duoc 18y vao 2 thoi diém thang 3
(cac ao nudi da bat dau tha gidng dwoc 1 tuan) va thang 7/2021 (khi vu nudi da bit dau
duwoc 3 dén 4 tuan).

Cac mau duoc chia thanh 4 nhém, trong d6, nhom 1 la cac ao nuoi, bao gom P1,
P2 va P3; nhom 2 la tai vi tri kénh xa thai (tai diém giao nhau gitta nwdce thai ¢ kénh va
mdi truong nudc ngoai dam) bao gom cac vi tri TT1, TT6 va TT10; nhém 3 — cac diém
tai khoang cach dudi 100 m gom cac mau TT2, TT7 va TT11 so véi cac diém 14y mau &
nhém 2 twong ting; nhom 4 — cac diém tai khoang cach 200 dén 300 m so véi cac diém
14y mau & nhém 2 tuong ting, gom 8 diém dwoc liét ké trong hinh 1.

- D&i véi mau xac dinh chat legng nuwde duoc thu ba‘“mg thiét bi ldy mau nuwée
ngang (model 1120 — G45, Hoa Ky), mau nwdc 1a mau t6 hop & 2 d6 sau 30 va 80 cm
hodc 50 va 100 cm (tuy thudc vao dd sau cua timng diém 18y mau) dudi mat nude theo
ty 1& thé tich 1:1, bao quan lanh ¢ nhiét d6 < 4°C trong chai nhwa PET va duoc van
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chuyén vé phong thi nghiém. Riéng mau phan tich Chlorophyl — A dwoc dung trong
chai nhuya t6i mau 1,5 L va phan tich trong vong 24h sau khi 1ay.

- D&i v6i mau TVPD:

+ Mau dinh tinh duwoc thu theo phuong phép ctia Edward va David bang ludi
hinh chép (mat lwdi 20um, dwong kinh miéng lwdi 40 cm) bang cach quang va kéo ludi
khoang 7 - 10 Ian quanh diém khao sat. Mau thu duoc gitt trong lo nhya 150 mL.

+ Mau dinh luong: St dung phuwong phap 14y mau nuwdc ngang nhu duwoc dé
cap o trén. Mau dwoc dung trong chai nhwa PET 1,5 L.

Mau dinh lwong va dinh tinh TVPD sau khi 14y sé dwoc ¢8 dinh bang 2 — 4 mL
dung dich Lugol/1000 mL mau. Cac mau nay duoc bao quan & khu vuc trong t&i/mat
cho t6i khi phan tich ¢ trong phong thi nghiém.

2.3. Phwong phéap phan tich mau moi treong

- Céc thong s8 DO, pH, D6 mudi, EC, TDS duoc do hién treong bang may do
da chi tiéu Horiba U5000 (Nhat Ban)

- Céc thong s8 NO:-N, TN va Chlorophyl — A duoc xac dinh bang cac phuwrong
phap tiéu chuan caa APHA [2]. Riéng TP duoc phan tich theo tai liéu cua David W. M. [7].

2.4. Phwong phéap dinh lwgng va dinh tinh mau TVPD

- Phrong phap dinh tinh: TVPD dwoc dinh loai dén chi bang phuong phap
hinh théi kinh hién vi quang hoc Olympus CX33 d6 phéng dai 40X theo khoa dinh loai
cua Ton That Phap [15], Carmelo R. T [5], Desikachary [8], Shirota [19].

- Phuong phap dinh lwong: Trong phong thi nghiém, mau nuéc ban dau duoc
lic déu chuyén vao 6ng dong hinh tru 1000 mL d& ling va loai dan nudc qua nhiéu giai
doan, mdi giai doan lang kéo dai tir 24-48 giod tuong tng cac dng dong hinh tru cd thé
tich Jan luot la 1.000 mL—500 mL — 200 mL —100 mL. Sau cung loai boé phan nudc
phia trén & &ng 100 mL va gitt lai phan nuwdc chita mau bén dwdi véi thé tich khoang 50
mL va dugc luu trit trong chai nhya 150mL c6 nap day cho dén khi phan tich.

- SO luong té bao TVPD dwgc xac dinh theo phuong phap caa UNESCO [20].
Cho mau vao bubng dém Sedgewick-Rafter c6 thé tich 1.000 uL d&m khong lap lai s&
luong té€' bao c6 mat trong khoang tir 300-1.000 6 dém (twong dwong 300-1.000 pL).
2.5. Phuong phap xt 1y s6 liéu

- S8 liéu duoc tinh toén va xtt ly bang phan mém SPSS 29.0. St dung phan tich
ANOVA mét yéu t6 d€ danh gia su khéc biét gitta cac nhom theo khong gian cling nhw
danh gia su khac biét vé thoi gian gitra thang 3 va thang 7.
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- Stt dung phan tich thanh phan chinh (PCA) bang phan mém R-studio dé xac
dinh mo6i treong quan gitta cac thong s6 moi treong va mat do té bao TVPD.

3. KET QUA VA THAO LUAN

3.1. Chat lwgng moi truong nude tai khu viee nudi trong thiy san ¢ dim Thuay Ta

Can ctt vao cach 1dy mau va sy phan b8 cac mau trén hinh 1, sw bién dong vé

cac thong s6 chat luong nude tai bon nhoém nay dwoc thé hién qua hinh 2.
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Hinh 2. Su bién dong chat luong nuwde tai khu viee nudi trong thuy san tai dam Thuy Tu.

Dua vao hinh 2 va két qua phan tich ANOVA 1 yéu t6 cho thdy, gia tri DO va
pH gitta cdc nhom khong c6 su khac biét véi p-value > 0,05. Trong khi d6, vao thang 3,
cac gid tri vé d6 mudi, TDS, NOs-N, TN, TP va ChlA trong cac ao nudi cao hon hén so
v6i 3 nhom vi tri 1dy mau con lai véi p-value < 0,01. Ddi véi chat lugng nuwdce ¢ thang 7,
mac du két qua vé do mudi, TDS, NOs-N, ChlA gitta cac nhom khong cd sy khac biét
c6 y nghia thdng ké, gia tri hai thong s6 TN va TP tai cac ao nu6i 16n hon rat nhiéu so
véi cac nhdm khac voi p-value < 0,02. Thuc t€, cac ao nuoi trong thuy san duoc bd sung
thitc dn, phan bon dé€ gia tang lwong tao, ting lwong dong vat phu du lam thitc an cho
ca tom nén trong cdc ao nuoi thwong cac gia tri dinh dudng cao hon bén ngoai. Mt
khac, khi nudc thai thai ra ngoai dam sé bi pha loang. Ngoai ra, vao thang 3 - thoi diém
két thic muia mwa bit dau vao mua kho, 6 mén con thap, TVPD trong dam phat trién
v6i s6 legng t& bao (véi tdng t& bao trén 30. 10%) it hon hén so véi thang 7 (t6ng t& bao
trén 730. 10°) (Hinh 4) ciing 1a ly do dan t&i sy khac biét gid tri cac thong s6 chat luong
nudc gitta nhém ao nudi so véi cac nhém khéc. Chinh vi thoi diém thang 3 méi bat dau
cua mua khd trong khi vao thang 7 la mua kho kiét nén tat ca cac thong sd chat luong
nudc (ngoai trix TN) déu co sy khac biét gitra 2 thoi diém lay mau. Cu thé, trong khi
nong do NOs-N trong thang 7 thdp hon trong thang 3, cac gid tri vé DO, pH, d6 mudi,
TDS, TP va ChlA lai cao hon rat nhiéu. Viéc NOs-N trong thang 7 thap hon ciing c6 thé
la do sy dong hoda nitrat cua mot s6 loai TVPD nhu trong mot s6 nghién ctu cta
Caperon [4], Eppley va cong sut [10], ctia Parsons and Takahashi [14] da chiing minh.

3.2. Sy bién dong thanh phan thyc vat phu du tai khu vuc nghién ciru

Trong 2 thoi diém 14y mau, tao silic 1a nganh c6 s6 lwong chi 16n nhat (khoang
60%), duoc thé hién trong hinh 3.
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Hinh 3. Su phan bg ctia TVPD theo cac thoi diém quan trac.

Ngoai ra, riéng thang 3 c6 sy xuat hién cta tao luc Spyrogyra (300 t€ bao/L) cling
nhu moét s6 chi tao lam Anabaena va Calothrix trong mot sd diém 1ay mau v4i mat do t&
bao 16n (twong ting 3000 va 8980 t€ bao/L) trong khi d6 ¢ thang 7 thi khong. Diéu nay
cho thdy 2 chi nay thuong song ¢ moi truong c¢6 dd mudi thdp, sang thang 7 voi do
mudi cao (>16%o) thi khong con thdy sw xuat hién cta cac chi nay. Mat khac, nhu da
danh gia ¢ trén trong thang 7, nong d6 mudi va ham luong chat dinh dudng cao hon
trong thang 3 da tao diéu kién thuan loi cho su phat trién cac loai TVPD ua lo va man.
Do d6, mat do t&é bao ctia TVPD trong thang 3 thap hon hin trong thang 7 (p-value
<0,005) va duwoc mo ta trong hinh 4. Mot nghién cttu cia Shannan Xu tai khu vuc ctra
song Chau Giang ciing cho thay rang nong dd cac chat dinh dudng va cac yéu td thay
van nhu d0 sdu ctia nudc va dd6 man hd tro manh mé cho su phat trién cta thuc vat
phu du [18]. Bén canh d6, hinh 4 con cho thay xu huéng phan bd mat dd t€ bao TVPD
giam dan tlr trong ao ra dén bén ngoai dam theo cac khoang cach 1y mau khac nhau,
biéu hién r6 rang nhat trong thang 7 thoi diém c6 mat do té€ bao TVPD cao.
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Hinh 4. Bién dong mat d¢ t€ bao trung binh ctia TVPD theo khong gian.
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3.3. Mdi twong quan gitra mat do TVPD va chat lugng nwdc tai khu vec nudi trong
thiy san 6 dim Thay Ta

DPa c6 nhiéu nghién ctru cho thay cac thong sd mdi treong nhu dd mudi, TSS,
pH va ham lwgng céc chat dinh dudng dong vai trdo quan trong trong viéc kién thiét
nén cdu truc ctia quan xa TVPD [3, 12, 16]. Do d6, nghién cttu da tién hanh phan tich
thanh phéan chinh (PCA) gitta cac yéu t6 moi truong va mat do t€ bao ctia mot sd chi
TVPD trong 2 thang 3 va thang 7 (Hinh 5).

Thang 3/2021 Thang 7/2021

20.4%)

SN LERGINLY WSSV (S SO i 11 SN VN, VSNSRI SO L.
|

Dim2 (24.9%)

Dim1 (51.2%) Dim1 (39%)

Hinh 5. M6i tuong quan gitta mat do TVPD va cac yéu td moi treong.

Két qua cho thdy hai thanh phéan chinh DIM 1 va DIM 2 giai thich dwoc trén
75% va 59% dit liéu twong ting ctia thang 3 va thang 7. Mat khac, hinh 3. 4 da thay
dugc c6 su khac biét ro rét vé cac yéu té moi truong chi phdi dén sy phan bd va phat
trién cta cac loai TVPD. Cu thé, vao thang 3 khi d6 mudi thap (<10%.), yéu to dd mudi,
TDS chinh 1a cac yéu t6 moi treong ¢d anh hudng ro rét nhat dén mat do t€ bao ctia cac
loai TVPD. Ngoai 2 chi tdo gidp (Prorocentrum va Protoperidium)va chi Thalassiosira cd
mat do t€ bao twong quan yéu voi pH va cac yéu t6 dinh dudng, cac chi khéc lai twong
quan thuan rat chat ché véi d6 mudi, TDS. Diéu nay chiing to vao thoi diém nay, do
mudi, TDS 1a cac yéu t6 gidi han cho sy phat trién caa cac loai TVPD. Nguoc lai, vao
thang 7 khi 6 mudi 1én dén trén 16%o., lGc nay sw phat trién ctia cac loai TVPD lai bi
chi phoi boi yéu t6 dinh dudng. Ngoai Protocentrum ¢ moi twong quan thuan voi pH,
cac chi con lai twong quan thuéan rat chat ché véi ham lugng cac chét dinh dudng. Dac
biét, NOs-N ¢6 anh huong rat 16n dén sw mat do cua cac chi Nostoc, Arthrospira,
Thalassionema, trong khi d6 TN chi phdi dén sy phat trién cta Gymnodinium,
Oscillatoria, Prorocentrum, Amphora, Nitzschia, Navicula. Bén canh d6, trong ca 2 thoi
diém quan trac, DO khong c6 méi twong quan tham chi twong quan nghich véi mat do
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t& bao TVPD. Su khéc biét nay dung véi nhan dinh ctia G-Yull Rhee cho rang cac yéu
t0 dinh dudng nhu P va N v6 co 1a nhitng yéu t6 gidi han l1én sy phat trién cua quan
xa TVPD trong mdi truong nude. Tuy nhién, tac ddng nay co thé thay doi theo mua, vi
dd va dd sau bdi vi khi d6 van con c6 nhitng yéu 6 gisi han khac tidc dong 16n hon ca
dinh dudng [11].

3. KET LUAN

Su phan bg va phat trién ctia TVPD chiu anh huong rat 16n dén cac yéu t6 moi
treong nhu d6 mudi, TDS, pH, NOs-N, TN, TP. Khu vuc nghién ctu (dam Thuy Ta) cd
tiét dién kha hep, thuwong xuyén chiu tac ddng cua nudc thai nudi trong thuy san. Do
dé, sy phan bd va mat do t€ bao cac loai TVPD ¢ khu vuc nay c6 su khéac biét dang ké
theo khong gian va thoi gian do su bién ddng chat lwong nwde dudi tac dong cua nuodi
trong thay san. Ttr day cho thdy dwgc mic d6 anh huong nhét dinh cua hoat dong
nudi trong thily san dén sy phat trién ctia TVPD, mat xich dau tién trong ludi thize an
cua hé sinh thai khu veec dam pha Tam Giang — Cau Hai.

LOI CAM ON

Nhoém tac gia xin cam on ngudn kinh phi ho tro tir dw an VLIR-TUC va dé tai
cdp co so truong Pai hoc Khoa hoc, Dai hoc Hué.
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THE RELATIONSHIP BETWEEN WATER QUALITY AND THE DENSITY OF
PHYTOPLANKTON AT AQUACULTURE AREA IN THUY TU LAGOON, THUA
THIEN HUE PROVINCE

Hoang Thi My Hang", Te Minh Son, Duong Van Hieu
Faculty of Environmental Science, University of Sciences, Hue University
*Email: htmhang@husc.edu.vn
ABSTRACT

The research was to determine the correlation between water quality and the cell
composition and density of phytoplankton in the area that was affected by
aquaculture wastewater. The monitoring samples were collected at three regions
where the wastewater channel discharged into Thuy Tu lagoon. The samples were
divided into 4 groups to assess the temporal and spatial distinguishes. The results
revealed that there was a significant fluctuation in the cell composition and density
of phytoplankton in March and July. Furthermore, the fluctuating environmental
factors impacted cell composition in 2 moments. Meanwhile, salinity and TDS
were limited factors of phytoplankton growth in March, nutrient factors such as
TP, TN and NOs-N played a decisive role in July. Additionally, the research
indicated the trend of phytoplankton’s cell composition that gradually decreased

from the ponds to open water through different distances.

Keywords: phytoplankton, water quality, aquaculture.
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