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Hoa Binh Lake including temperature, pH, dissolved oxygen (DO), NH4-N, PO,4-P, NO,-
Thac Ba Lake N, S*, COD, phytoplankton, total Streptococcus bacterial density, and
) total coliform in the water were evaluated from April to October. The

Water quality results indicated that COD, total Streptococcus, and total Coliform
Cage fish farming showed an increase trend from June to July. The concentration of NH4-N,

PO4-P, and NO,-N tended to increase over the years. The parameters
NH;-N, PO4-P, NO,-N, Coliform, Total Streptococcus, and pH negatively
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on water quality.
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1. Gioi thigu

Trén thé gi6i va tai Viét Nam hién nay van dé chat luong nudc duge cac nha nghién ciru khoa
hoc rit quan tdm va danh nhiéu thoi gian dé nghién cu & cac hd chira nhu Qiandao (Trung
Qudce) [1], hd GilgelGiol (Ethiopia) [2], hd Vargem das Flores (Brazil) [3], hd Tri An [4] — [6],
hd Phu Vinh [7], ho thity dién Son La & Viét Nam. .. [8], [9].

Ho thay dién Hoa Binh dai hon 80 km, tong dién tich mit nude hon 14.560 ha, hd Thac Ba co
dién tich mat nude trén 19.000 ha, ca hai hd déu co tiém ning va lgi thé trong phat trién nganh
thuy san. Cac loai thity san dugc nudi phd bién va rong rii & ca 2 hd nhu ca trim co, ro phi, nheo
MY, trim den, diéu hong déu cho san luong 16n [10], [11]. Tuy nhién, do sy thay ddi cua thién
nhién va anh huong tir cac ngudn 6 nhidm tir hoat dong nuodi trdng thuy san, xa thai cua cac
nganh cong nghiép, nong nghiép va cua cac ho dan sinh song trén luu vue lam cho tinh hinh chét
lwong nuée hd xau hon [12].

Song song Véi loi ich to 16n mang lai cho su phat trién kinh té thi hoat dong nudi trong thuy
san trén 2 hd ciing tao ra ap luc ddi véi chat lugng méi trudng nudc. Su phat trién nhanh kéo theo
d6 1a cc van dé gy anh hudng dén méi trudng nude ciing nhu cac ddi tuong nudi thuy san. Mot
trong nhitng van d& 16n nhat 1a tinh trang 6 nhiém mai truong. Su tin cong cua cac loai tao doc
nhu tao lam, tao xoin, 1am giam dang ké san luong thuy san, gay ra thiét hai cho cac hd chin
nudi thity san va ciing anh hudéng dén doi séng kinh té cua nguoi dan dia phuong.

Nghién ciru nay duoc thuc hién véi muc tiéu danh gia hién trang chat luong méi trudng nude
va tic nhan gdy bénh vi khuan trén ca ¢ ving nuéi trong thuy san cua 2 hé Hoa Binh va Thac Ba
nham d& xuat mot sb bién phap quan 1y, han ché anh huong cua hoat dong nudi trong thuy san
dén chat luong nuéc.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vat ligu nghién ciru

Cac ,mﬁu nude duoc thu voi tan suat 1 lan/thang trong thoi gian thang 4 dén thang 10 tlr ndm
2019 dén nam 2022 tai cac diém nudi trong thuy san tap trung trén hai ho Hoa Binh va ho Thac
Ba (Bang 1).

Bang 1. Pia diém thu mau

STT Pia diém Piém thu miu Toa dd

1 Phuong Thai Binh 20°48'02.6"N 105°19'01.0"E
2 Hb Hoa Binh Xa Son Thuy 20°44'56.4"N 105°03'16.7"E
3 Xa Thung Nai 20°45'40.6"N 105°11'39.4"E
4 Xa Han Pa 21°43'44.2"N 105°01'31.9"E
5 Hb Thac Ba Xa Méng Son 21°55'13.2"N 104°52'50.8"E
6 Xa Phuc Ninh 21°5526.4"N 104°54'47.1"E

2.2. Phwong phap nghién ciru
2.2.1. Thu mdu va bao qua mau

Mau nuéc duge thu trong cac chai nhya (PE), dung tich 1 lit, bao quan lanh va chuyen vé
phan tich tai phong thi nghiém Trung tdm Quan trac Moi truong va Bénh thuy san mién Bic. Ma
s6 VLAT-1.0093.

2.2.2. Phdn tich mdu

Céc thong s6 moi truong nudc: Nhiét do, pH, DO do biang may do cam tay YSI Pro 1020
(YSI, M§), NO,-N: SMEWW 4500-NO,” B: 2017; S*: SMEWW 4500-S> D: 2017, NH,-N:
SMEWW 4500-NH;, B,F:2017, PO,-P: SMEWW 4500-P, B,E:2017, COD: SMEWW 5220
B.C:2017, thyc vat phu du: SMEWW 10200F:2017, mat d6 va thanh phan tao doc: SMEWW
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10200F:2017. Mat do Streptococcus tong sb theo quy trinh ndi bd phong thi nghiém HD.VS.12,
ISO/IEC 17025:2017: Mau nudc duoc lic déu sau d6 dung pipet hut mau dé chuan bi diy pha
lodng mau tir 1 - 1000 lan, tuy thude tinh trang cua mau. Dung micro pipet hut 100 pL tir day
pha lodng va cdy trang 1én bé mat dia moi truong Blood agar bo sung 5% mau cuy, lap lai 3 lan &
moi nong d6 pha loang. Cac dia thach da cdy mau duoc G trong ta am & nhiét do 28-30 °C. Sau
24 gio lay dia ra dém sé luong khuan lac vi khuan moc trén dia méi truong va biéu thi két qua
bang don vi CFU/mL.

2.2.3. Phdn tich va xir Iy 56 liéu

S6 ligu dugc tong hop va phan tich bang phan mém Microsoft Excel 2016. Chi s6 Water
Quality Index (WQI) duoc tinh toan theo Quyét dinh 1460/QD-TCMT ngay 12 thang 11 ndm
2019 vé viéc ban hanh hudng dan k¥ thuat tinh toan va cong bo chi so6 chat lugng nudc Viét Nam
(VN_WQ).

wQI =52 x [L 2, WQly X1 Tl waly| (1)
Trong dé: WQI,: thong s6 pH; WQIy: nhom IV (nhém thong s hitu co va dinh dudng): bao
gdm cac thong sé DO, COD, NH,-N, NO,-N, PO,-P; WQIy: Nhém V (nhoém thong sb vi sinh):
thong sé Coliform
Tuong quan Pearson phan tich trén phan mém SPSS 20.0 duoc 4p dung dé danh gia muc do
tuong quan giita cac thong sé moi trudng vai mire khac biét co y nghia p < 0,05.

3. Két qua nghién ciru va thao luan

Nhiét d6 ciia hd Hoa Binh va hd Thac Ba lan luot dao dong tir 26,2 — 33,3°C va 24-31,73°C.
Nhiét d6 c6 xu huéng ting dan trong thoi gian tir thang 4 — 8 va giam trong thang 9 — 10. Nhiét d6
nudc & ving nudi cao nhat tir thang 6 — 8 hang nam (Hinh 1). Theo Lin C.K and Yi [14], nhiét do
nudce tir 20 - 32°C 1a khoang nhiét do téi wu nhat cho cac dbi trong nudi ca & mdi trudng nudc ngot.
Khoang nhiét d6 téi uu cho ¢4 rd phi sinh truéng, phat trién va sinh san 1a 25 - 32 °C, tuy thude vao
loai, kich c¢& va cac bién thé di truyén khac nhau. Tur két qua nay co. thé thay, o ca 2 hd Hoa Binh va
hd Thac Ba nhiét d6 nude déu thich hop cho sinh truéng va phat trién cua ca 1dng.

Gia tri pH trong nudc & hd Hoa Binh va hd Thac Ba khong c6 sy bién dong 16n, dao dong tur
7,49 - 7,92 (Hinh 1). Pd pH trong nuéc hd phu thude vao yéu té nén dia chat cua dong chay vao
ho, c6 thé bi anh huong boi mua axit, yéu td sinh hoc ni tai nhu qua trinh sinh téng hop cua
tao,... Theo Lin C.K and Yi [14], pH dao dong tr 6,5 - 9,0 1a khoang pH phu hop véi méi truong
nudi ca nudc ngot thi gia tri pH trong nudc qua cac nim & 2 hd phi hgp cho sinh truong va phat
trién cua ca nudi.

Ham luong DO trong nuéc cua hd Hoa Binh va hd Thac Ba qua cac nim khong c6 su khac
biét 16n, lan luot 1a 6,21 + 0,74 mg/L va 6,10 + 0,79 mg/L. DO trong nudc vung nudi ¢ 2 ho ¢co
xu huéng giam dan trong thoi gian tir thang 4 dén 10 va giam dan tir nam 2019 — 2022 (Hinh 1).

Ham luong NH4-N cua 2 ho dao dong tir 0,024 - 0,999 mg/L, c6 xu hudng ting tir thang 4 - 6
va giam dan tir thang 7 — 10. Ham lugng cao nhat ghi nhan trong thang 5 (0,914 — 0,999 mg/L).
Ham lugng NH,-N tir nam 2019-2022 cua hdé Thac Ba cao hon so v6i hd Hoa Binh, véi gia tri
trung binh 1an luot 12 0,31 + 0,21 mg/L va 0,30 + 0,24mg/L (Hinh 1). NH,-N cao gy anh hudng
Xéu t6i chat lvong nudc nudi, lam gia ting mat do thuc vat phu du trong nudc, gy thiéu hut DO
Ve dém va sang som [15]. lon NH,-N gién tiép gay hai cho ca do cac chét chuyén hoa c6 hai c6
nguon gbc tir no, chang han nhu nitrite va chloramines ciing nhu do axit héa nuéc [16]. Theo
Horvéth et al. (2007) NH4-N ¢6 gid tri nho hon 3,0 mg/L phu hop cho nuéi ca nuéc ngot [17].
Mt khac, cac gia tri NH,-N quan trac dugc déu nam trong gidi han va phu hop (< 1,0 mg/L) theo
QCVN 02-22:2015/BNNPTNT: Quy chuan k¥ thuat Qudc gia vé Co so nudi ca 16ng/bé nudc
ngot — Didu kién bao dam an toan thuc phidm va bao vé méi trudng.
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Ham lugng NO,-N trong nudc vung nudi dao dong tur 0,001 - 0,065 mg/L. Ham Iugng NO,-N
c6 xu huéng ting cao vao cac thang 6 - 8 tir naim 2019 - 2022. NO,-N cao nhét vao thoi diém
thang 7 ndm 2022 tai hd Hoa Binh va thang 06 ndm 2019 tai hd Thac Ba, gi4 tri lan luot 1a 0,052
mg/L va 0,065 mg/L, cao hon ngudng phu hop cho nudi thuy san theo QCVN 08-
MT:2023/BTNMT (0,05 mg/L). Nitrite doc ddi voi c4, gy ton hai dén ho hap, tim mach, noi tiét
va bai tiét. Tich liiy NO,-N 1a qua trinh oxy héa hemoglobin thanh methaemoglobin, lam ton hai
su van chuyén oxy trong mau. Poc tinh NO,-N ddi véi ca thay ddi dang ké va phu thudc vao cac
yéu té nhu: pH, nhiét do, ion, ndng do oxy, thoi gian tiép xuc, kich ¢& c4, tudi va do nhay cam
cua tung loai ca [18].

Ham lugng PO,-P trung binh trong cac mau nudc duge phén tich tai hd Hoa Binh dao dong tir
0 — 0,068 mg/L. Ham lwgng PO,-P tai hd Thac Ba cao hon so voi hd Hoa Binh, gié tri trung binh
lan luot 14 0,014 mg/L + 0,016 va 0,011 + 0,011 mg/L. Ham lugng PO,-P trung binh tai 2 hd co
xu huéng ting dan qua cac nam tir nm 2019 dén 2022 (Hinh 1).

Ham luong H,S trong nude ving nudi tai hai hd dao dong tir 0-0,03 mg/L. Ham lwong H,S
tang cao vao cac thang 4, 6 va 8. Trong nam 2019 - 2022, hau hét cac mau phan tich khong phat
hién ham Iuwgng H,S.

COD la luong oxy can dé oxy héa cac hop chit hiru co c6 trong nuée, COD cang cao dic
trung cho ngudn nudce cd nhidu chat hiru co, gy 6 nhidm mai truong thay vue [19]. Ham luong
COD trong nuéc cua hd Thac Ba dao dong tir 0 — 25,7 mg/L. Hau hét ham lugng COD trung binh
trong nudc cua hd Thac Ba déu nam trong ngudng gidi han theo QCVN 08-MT:2023/BTNMT,
ngoai trir cac thang 6, thang 7 cua nam 2019 va 2020 dugc ghi nhan cao vuot ngudng gidi han
theo QCVN 08-MT:2023/BTNMT. Ham lugng COD trung binh trong nuéc cua hd Hoa Binh dao
dong tr 1,46 — 7,46 mg/L (Hinh 1), nim trong ngudng gidi han theo QCVN 08-
MT:2023/BTNMT.

Mat d6 thuc vat phu du dao dong 2,22 logy, té bao/L dén 5,73 logy té bao/L. Mat do thuc vat
phu du c6 dau hiéu ting cao vao cac thang 5 — 7, ddy 1a cac thang mua he, nén nhiét d6 cao, ham
luong oxy ddi dao, két hop vaoi ngudn dinh dudng trong nudc cao sé tao diéu kién cho thuc vat
phu du phat trién. Nhiéu loai thudc cac nganh, nhom khac nhau nhu Microcystis sp. c6 kha ning
san sinh doc t6 gy chét ca hang loat gy thiét hai 16n vé kinh té, anh huong dén stc khoe cong
ddng [20]-[22]. Mat do thuc vat phu du trong nudc thudng lién quan dén yéu t dinh dudng, cac
thuy vuce cé nguf)n dinh dudng cao tao dléu kién cho thuc vat phu du phat trién.

Mat do vi khuan Streptococcus t6ng sé trong nude dao dong tir 0 — 4,81 log,CFU/mML. Mat
d6 vi khuan Streptococcus tong sé c¢6 xu hudng ting trong giai doan 2019 — 2022, trong d6 mét
dd cao nhét ghi nhan ¢ hd Hoa Binh vao thang 6 nim 2019 (4,41 log;, CFU/mL), & hd Thac Ba
vao thang 7 ndm 2022 (4,81 log;oCFU/mL). Khi ca nhidm vi khuan Streptococcus sp. c6 thé giy
ra thiét hai vé& ddi tugng nuéi rat lén voi ty 1& tr vong cao (>50 %) trong khoang thoi gian tur 3
dén 7 ngay. Tuy nhién tinh trang cling co thé kéo dai trong vai tuan va chi ¢6 vai con cd chét mdi
ngay. Triéu chimg 14m sang c4 nhiém bénh nhu boi bét thuong, xoin 6¢ hoic quay. Theo bao cdo
ctua Truong Thi My Hanh va cong sy (2021), mat d¢ vi khuan Streptococcus téng sé cé gia tri
>10° CFU/mL (3,0 l0g;0CFU/mL) la yeu t6  nguy co' gy ra bénh Streptococcosis ¢ ca rd phi [13].

Mat d6 vi khuan Coliform téng sb trung binh trong nu6c dao dong tr 0 — 59
log;CFU/100mL. Mat dé vi khuan Coliform tong sé trong nuéc cia hd Hoa Binh va hd Thac Ba
¢6 xu huéng ting trong ndm 2021 - 2022, trong d6 mat do vi khuan cao nhit caa hd Hoa Binh va
hdé Thac Ba vao thang 7 voi mat do vi khuan lan luot cua 2 hd 4,79 1ogy,,CFU/100 mL va 5.9
10g;0CFU/100 mL (Hinh 1), vugt ngudng gioi han theo QCVN 08:2023/BTNMT (3,69
log;cCFU/100 mL). Mat d vi khuan Coliform tong s lién quan dén 6 nhiém hitu co trong thuy
vuc, mat do Coliform trong nude c¢6 dau hiédu ting trong nim 2021 — 2022 cho thay ngudn nudc
khu vire nudi c4 10ng c6 dau hiéu gia ting 6 nhiém hitu co.
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Hinh 1. Bién dong mdt dg cdc théng sé trong méi trieong miede diegC quan trac ¢ viing nudi ca long trén ho

Hoa Binh va Hé Thdc Ba tir nam 2019-2022

Bang 2. Twong quan Peason giita cdc thong s6 moi truong nude va chi 56 WQI

Chi tiéu Nhiégtddp pH DO NHsN POsP NOs-N H,S COD TVPD Strep Coliform WQI
Nhigtddp 1 0,126 0,088 -0,063 -0,105 -0,019 -0,067 -0,063 -0,117 0,081 0,079 0,032
pH 0,126 1 0,059 0,141 0,105 0,167 -0,088 0,150 0,190° 0,068 0,028 -0,213"
DO 0,088 0,059 1 -0,062 -0,270" -0,197" -0,208™ -0,317" -0,288™ 0,021 -0,002 0,229"
NH,-N -0,063 0,141" -0,062 1 0,449™ 0,160™ 0,069 0,142 -0,046 0,040 -0,067 -0,518"
PO,-P -0,105 0,105 -0,270" 0449™ 1 0,192 0,103 0,354 0,193" -0,039 -0,062 -0,340"
NO,-N -0,019 0,167 -0,197"" 0,160 0,192 1 0,227™ 0,355 0,425~ 0,036 0,150 -0,291"
H,S  -0,067 -0,088 -0,208 0,069 0,103 0,227 1 0,451 0,231 -0,062 0,040 -0,069
coDb  -0,063 0,150 -0,317"° 0,142” 0,354 0,355 0451 1 0526 -0,063 -0,006 -0,224”
TVPD -0,117 0,190° -0,288™ -0,046 0,193° 0,425 02317 0526~ 1 -0,077 -0,004 -0,179"
Strep 0,081 0068 0021 0040 -0,039 0036 -0,062 -0,063 -0,077 1 0,933 -0,239"
Coliform 0,079 0,028 -0,002 -0,067 -0,062 0,150 0,040 -0,006 -0,004 0,933™ 1 -0,263"
WQI 0,032 -0,213" 0,229" -0,518" -0,340" -0,291" -0,069 -0,224™ -0,179" -0,239" -0,263" 1

** Mbi tuong quan ¢ ¥ nghia & muc 0,01 (2-huéng).
* Méi twong quan co ¥ nghia & mic 0,05 (2-hudng).

Strep: Streptococcus tong s6
TVPD: Thuc vat phu du

Muc do twong quan gitra cac thong s6 dugc thé hién véir<0,1: méi trong quan rat yéu; r < 0,3: mdi twong quan yéu,
r <0,5: méi twong quan trung binh va r > 0,5: moéi twong quan manh.

Két qua phén tich twong quan gitra cac thong s6 moi truong nudc the hién ¢ Bang 2. C6 23
cip théng sé mdi truong c6 trong quan véi nhau, trong d6 ¢6 19 cip thong sd co twong quan voi
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mic y nghia p < 0,01 va 4 cip théng sb tuong quan v6i mic y nghia p < 0,05. Mat do
Streptococcus téng sé va Coliform tong sé (1=0,933), COD va TVPD (r = 0,526) c6 tuong quan
thuan manh. Céc cap thong s6 NH,-N va PO4-P (r = 0,449), DO va COD (r = -0,317), PO,-P va
COD (r = 0,354), NO,-N va COD (r = 0,355), H,S va COD (r = 0,451), NO,-N va TVPD
(r=0,425) c¢6 tuong quan & mirc trung binh. Cac thong s6 NH4-N, PO,-P, COD, NO,-N, TVPD ¢6
tuong quan thuan véi nhau. Nguoc lai, COD va DO c6 mdi twong quan nghich, khi méi truong
¢6 COD cao thi din dén ham luong DO trong thuy vuc bi tiéu hao do qua trinh oxy hoa hoa hoc.

Phan tich twong quan giira chi s6 WQI va cac théng s6 chéat luong nuéc cho thay, WQI co
tuong quan vGi ham lugng NHg,-N (r=-0,518), PO,-P (r=-0,340), NO,-N (r=-0,291),
Streptococcus tong sé (r=-0,239), Coliform (r= -0,263), COD (r=-0,221).

4. Két luan va dé xuat
4.1. Két lugn

Céc thong mdi trudng nudc & hd Hoa Binh va hd Thac Ba co su bién dong theo thang, dic
bi¢t sy thay d6i 16 nhét vao cac thang ning nong tir thang 5 dén thang 8 hang nam. Phén 16n cac
thong s6 moi truong nudce co gia tri phu hop cho nuéi thuy san, chua anh huong Xau dén chit
lwong nudc & khu vire nudi trong thuy san trén hai hé. Chi s6 COD trong nudc khu vuc nudi ¢ ho
Thac Ba, mat Coliform tong ¢ hai hd c6 nhiéu thoi diém cao, cho thdy c6 dau hiéu 6 nhiém hitu
co. NH,-N, PO,-P, NO,-N, COD, Coliform, Streptococcus tong sb 1a cac yéu t6 anh huong dén
chi sb chat lugng nudc WQI. Két qua nghién ciru cling chi ra ham lugng NH,-N, PO,-P, NO»-N ¢
ca 2 hd dang c6 xu hudng tang 1én qua cac nam gan day va can c6 cac bién phap quan 1y nudi
phu hop dé han ché tac dong xau dén chét lugng mai trudng nudc & trén hai hd.

4.2. Pé xudit

Dbi v6i cac co so nudi can cd cac bién phap vé sinh, khir tring nuéc, 1ong nudi dinh ky, vé
sinh thu gom rac thai sinh hoat d& han ché vi khuan phat trién. Quan Iy tét thire 4n, han ché du
thira gdy anh huéng xau dén chit luong nudc va lam gia ting nguy co dbi véi cac vi khuin gay
bénh nhét 1 thoi diém thang 4-7 hang nam.

Céc thong s6 chat lugng nuéc NH4-N, PO,-P, NO,-N, COD, TVPD, Streptococcus tong sé va
Coliform can duogc theo ddi va giam sat dé co cac bién phap xir 1y kip thoi, han ché anh huong
dén chat luong nuéc.

Loi cam on
Nghién ctru dugc thuc hién theo nhiém vu Quan tric, canh bao méi trudong ving nudi tréng
thuy san tai mot so6 tinh trong diém khu vuc phia Bac.

TAI LIEU THAM KHAO/ REFERENCES

[1] Q. Gu, Y. Zhang, L. Ma, J. Li, K. Wang, K. Zheng, X. Zhang, and L. Sheng, “Assessment of Reservoir
Water Quality Using Multivariate Statistical Techniques: A Case Study of Qiandao Lake, China,”
Sustainability, vol. 8, 2016, Art. no. 243.

[2] B. Woldeab, A. Beyene, A. Ambelu, I. Buffam, and S. T. Mereta, “Seasonal and spatial variation of
reservoir water quality in the southwest of Ethiopia,” Environ. Monit. Assess., vol. 190, 2018, Art. no.
163, doi: 10.1007/s10661-018-6527-4.

[3] A. L. C. Soares, C. C. Pinto, J. E. Cordova, L. N. L. Gomes, and S. M. A. C. Oliveira, “Water quality
assessment of a multiple use reservoir in southeastern Brazil: case study of the Vargem das Flores
reservoir,” Environ. Earth Sci., vol. 80, 2021, Art. no. 210, doi: 10.1007/5s12665-021-09474-0.

[4] L. V. Thanh, “The study on the water quality of the Tri An reservoirs for Socio — Economic
development in the South — East region,” Vietham National Committee on Large dams & Water
resoures development (VNCOLD), October 02, 2008. [Online]. Available: http://www.vncold.vn/
Web/Content.aspx?distid=1587. [Accessed March 25, 2024].

http://jst.tnu.edu.vn 16 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(10): 11 - 17

[5] N. K. Phung and T. C. Truong, “Modeling water quality developmants in Tri An reservioir,” Vietham
Journal of Hydro-Meteorology, vol. 581, pp. 12-16, 2009.

[6] T. H. Y. Tran, T. L Le, and T. L. Pham, “Assessing Eutrophication and Environmental factors
regulating Green algae community in Tri An reservioir,” Vietnam Journal of Agricultural Sciences,
vol. 17, no. 8, pp. 645-664, 2019.

[7] P. T. Nghiem, “Integrated assessment of water quality and solutions to protect water sources Phu Vinh
reservioir,” Quang Binh Department of Standards - Metrology — Quality, 2007.

[8] D. N. Dam and T. Q. Nguyen, “Studies on water quality of Son La hydropower revervoir before and
after its operation,” Vietnam Journal Online, vol. 35, pp. 1-14, 2021.

[9] X. D. Do, D. H. Luu, and H. T. Do, “The Evolutions for Water Quality of Son La Hydropower
Reservoir from Environmental Monitorin Data (2010-2018),” VNU Journal of Science: Earth and
Environmental Sciences, vol. 3, pp. 1-21, 2019.

[10] N. Hoang, “Harnessing reservoir aquaculture potential,” baohoabinh.com.vn, July 18, 2022. [Online].
Available: https://www.baohoabinh.com.vn/12/168152/Khai-thac-tiem-nang-nuoi-trong-thuy-san-ho-
chua.htm [Accessed February. 28, 2024].

[11] T. Le, “Yen Binh district promotes the strengths of aquaculture and fishing in 2022,”
Cucthongke.yenbai.gov.vn. December 30, 2022. [Online]. Available: https://cucthongke.yenbai.gov.vn
/noidung/tintuc/Pages/chi-tiet-tintuc.aspx?ltemID=284&I=Tinhoatdong. [Accessed February 28, 2024].

[12] L. N. C. Le, T. V. A. Ngo, T. Q. Pham, and T. H. C. Nguyen, “Assess the water quality of Hoa Binh
reservoir in the period of 2011-2020 and propose of preventive solutions to prevent environmental
pollution of lake water,” (in Vietnamese), Vietnam Journal of Hydro — Meteorology, vol. 735, no. 3,
pp. 38 — 50, 2022.

[13] T. M. H. Truong, T. H. Nguyen, T. M. N. Nguyen , T. Y. Pham, T. M. Le, T. L. Dang, and V. N. Vo,
“The density threshold of Streptococcus agalactiae causing Streptococcosis in tilapia (Oreochromis
sp.) cultured in freshwater ponds,” Vietnam Journal of Science and Technology — MOST, vol. 64, no 2,
Version B, pp. 54-59, 2022.

[14] C. K. Lin and Y. Yi, “Aquatic Ecosystems and Water Quality Management,” International M.Sc.
Programme in Aquaculture, Asian Institute of Technology (AIT), 2001.

[15] H. M. Ta and T. H. Huynh, “Assessment of some hydration parameters of the water environment in
aquaculture in Hai Duong province. Institute of strategy and policy on natural resources and
environment — |sponre ” July 06, 2017. [Online]. Available: https://tapchimoitruong.vn/nghien-cuu-
23/Danh-gia-mot-sd-yéu-td-thily-hoa-ctia-moi-truong-nudc-nudi-trong-thiry-san-tinh-Hai-Duong-
14447 [Accessed March. 25, 2024].

[16] F. Silva, F. Lima, D. Vale, and M. Sa, “High levels of total ammonia nitrogen as NH4 + are stressful
and harmful to the growth of Nile tilapia juveniles,” Acta Scientiarum - Biological Sciences, vol. 35,
pp. 475-481, 2013.

[17] L. Horvath, G. Tamas, and C. Seagrave, Carp and pond fish culture, Second edition. Blackwell
Sciences, 2007, pp. 1-170.

[18] C. E. Boyd, Water Quality for Pond Aquaculture. International Center for Aquaculture and Aquatic
Environments, Alabama Agricultural Experiment Station, Auburn University, 1998.

[19] T. N. Bui and V. T. Nguyen, “Surface water quality and organic waste quantity at the experimental
animal husbandry farm in Campus II, Can Tho University,” CTU Journal of Science, vol. 5, pp. 158-
166, 2006.

[20] R. A. Corrales and J. L. Maclean, “Impacts of harmful algae on sea-farming in the AsiaPacific areas,”
Phycol., vol. 7, pp. 151-162, 1995.

[21] S. E. Shumway, “A review of the effects of algal blooms on shellfish and aquaculture,” Journal of the
World Aquaculture Society, vol. 21, pp. 65-104, 1990.

[22] A. Zingone and H. O. Enevoldsen, “The diversity of harmful algal blooms: a challenge for science and
management,” Ocean Coast. Manag., vol. 43, no. 8, pp. 725-748, 2000.

http://jst.tnu.edu.vn 17 Email: jst@tnu.edu.vn



