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Abstract

This study assessed the density and de-nitrification potential of indigenous microorganisms in mangroves
and seagrass beds in northern Vietnam through two mangrove ecosystems in Tien Yen - Quang Ninh and
Bang La - Hai Phong and three seagrass beds in Ha Coi and Dam Ha - Quang Ninh and Tam Giang - Thua
Thien Hue. The analysis results of 4 sampling times in rainy and dry seasons during 2017-2019 showed
that the density of de-nitrifying bacteria ranged from (1.0 x 10%)—(4.6 x 10°) MPN/mL, averaging 1.1 +
0.3 x 10® MPN/mL. The density in mangroves was higher than that in seagrass (o. = 0.05). De-nitrification
rates ranged from 0.0 pgN/wet to 69.0 pgN/wet soil g/hour, averaging 18.4 + 7.4 pugN/wet soil g/hour. The
rate at the experiments added 0.5 mgN/L in seagrass was higher than that in the mangrove. The density
and rate of de-nitrification were significantly correlated with many environmental factors, especially
density of sulfur-oxidizing bacteria, the density of nitrifying bacteria, pH, Eh, Nts, N-NH,, P- PO, and
BODs.

Keywords: De-nitrifying bacteria, de-nitrification rate, mangrove, seagrass bed, environmental factor, north
of Vietnam.
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Tom tat

Mat d6 va tiém nang phan nitrat hod cua hé vi sinh vét ban dia trong rirg ngap man (RNM) va tham co bién
(TCB) ven bién phia bic Viét Nam dwoc danh gi4 thong qua 02 hé sinh thadi RNM & khu vuc Tién Yén -
Quang Ninh va Bang La - Hai Phong va 03 hé sinh thai TCB & khu vuc Ha Ci va Bam Ha - Quang Ninh va
Tam Giang - Thira Thién Hué. Két qua phan tich duoc thyuc hién trong 4 dot thu mau vao mua khd va mua
mua trong giai doan 2017-2019 cho thiy mat do vi khuan phan nitrat héa dao dong Ion tir (1,0 x 10%)—(4,6 x
10%) MPN/mL, trung binh 1,1 + 0,3 x 10° MPN/mL. Mat d6 nhém vi khuan nay trong RNM cao hon trong
TCB (o = 0,05). Téc d6 phan nitrat héa dao dong tir 0,0-69,0 ugN/g w6t/gio, trung binh 18,4 + 7,4 pgN/g
uot/glo Tbc do phan nitrat khi co chat bé sung 0,5 mg/L trong TCB cao hon trong RNM (o = 0,05). Mat do
va toc do phan nitrat hoa c6 méi twrong quan véi nhiéu yéu té méi truong, diac biét 13 véi mat do vi khuan
oxy héa sulfur, vi khuan nitrat hoa, pH, Eh, Nts, N-NH,, P-PO, va BODs.

Tir khod: Vi khuan phan nitrat, tbc do phan nitrat hoa, yéu té méi truong, rimg ngap man, tham cé bién, bic
Viét Nam

MO PAU do thiéu hut 6xy va doc t tao doc [3, 4]. Do

Trong cac vuc nudc cira song, ven bién, cac
hop chéat nito vo co (NH,*, NHs, NO, va N03)
duogc tich luy do sy phat thai truc tlep va qua
trinh v co héa cac hop chét hitu co glau ni to
tur luc dia mang ra. Day 1a c4c tac nhan dan dén
tinh trang phd dudng ¢ nhleu hé sinh thai ven
bién. ‘Trong khi amoni tong (TAN) va nitrit la
doc to doi véi sinh vat bién bai n6 c6 the gay ra
hiéu ng cap tinh va kinh nién dan dén giam
kha ning dé khang bénh va giam sy sinh truong
cua sinh vat blen [1, 2] thi nitrat khéng gay doc
truc tlep cho ddi twong nudi nhung sy cd mat
véi nong do cao sé kich thich sy n¢ hoa cua tao
va qua d6 anh huong dén sinh truéng vat nudi
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vay, viéc nghién ctru dua ra cac glal phép nham
kiém soat nong do amoni, nitrit va nitrat khong
chi la diéu kién tién quyét anh huong dén nang
suét sinh hoc cuia hé sinh thai ma con gop phan
giam thleu tac dong tiéu cuc cua nguon nuoc
thai dén méi truong sinh théi ven bién.

Vi sinh vat day dong vai tro quan trong
trong qua trinh chuyén hoa nito trong céc thuy
vyc. Trong didu kién hiéu khi, vi khuan nitrat
hoa chuyen hoa amoni (NH,") thanh nitrit
(NOy) va tlep theo thanh nitrat (NOs), trong
khi d6 & diéu kién ky khi, vi khuan phan nitrat
hoa chuyen hod NO, va NOs thanh khi N,O,
N, va mot phan thanh NH,* [5]. Théng qua hai
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qua trinh nay, cac chat 6 nhlem nito vO co tich
luy trong qua trinh nudi trong sé duoc loai bo
mot phan (qua trinh ty 1am sach). Do do, vigc
nghién ctu danh gla mat do va tiém nang
chuyen hoa céc chat 6 nhlem nito VO co va cac
yeu t6 nao kiém soat toc do chuyén hoé cac
chat & nhiém nay c6 y nghia khoa hoc va thyc
tién cao. Day s& 1a co so khoa hoc dé dua ra
gidi phap nang cao khd nang tu lam sach cac
chat 6 nhlem nito V0 co. Hién nay, mic du da
c6 mot sb nghién ciru danh gia tiém nang phan
nitrat hoda ¢ mot s6 ving bién nhu vinh
Hiroshima, Nhat Ban [4], cura song Douro, B
Dao Nha [6] nhung van con chua c6 nghién
ctu nado danh gia tiem nang phan nitrat hoa ¢
khu vuc ring ngap man (RNM) va tham co
bién (TCB). Do vay, nghién ctu nay tap trung
nghién ctu nhém vi khuan nay trong h¢ sinh
thai RNM va TCB tiéu biéu khu vuc phia bac
Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN
Ccuu
Thai gian va dia diém va thu mau

Mau duoc thu tai 5 khu vuc dai dién cho
cac hé sinh thai RNM (Tién Yén-Quang Ninh
va Bang La - Hai Phong) va TCB (Ha Céi,
Pam Ha - Quang Ninh va Tam Giang - Thta
Thién Hué) tiéu biéu vung ven bién phia béc
Viét Nam (hinh 1). Tai mdi khu vuc, mau duoc
thu & 9 diém trén 3 mat cat (3 diém/1 mat cit)
trong 4 dot (cu thé thoi gian ting dot) trong
thoi gian 3 nadm (2017-2019) theo mua khd
(th&ng 4) va mua mua (thang 8).

Phwong phap thu va bao quan mau

Mau nudc tang day duoc thu thap bang
Bathomet va bao quan trong chai thuy tinh v
tring dung tich 1 L. MAu tram tich dwoc thu
bang cudc lay mau chuyén dung, sau d6 ding
thia inox vo trang lay lop tram tich bé mat
(khoang 5 cm trén cung) cho vao tai nylon.
Céc mau tram tich va nudc duogc bao guan tam
thoi trong ta da lanh trude khi mang vé phong
thi nghiém.

Phwong phap phan tich cac théng s6 moi
truong

Mau nuréc

pH, Eh va d6 mudi duoc do nhanh bing
méay do chit luong moi truong da chi tiéu

(WQC-22A, TOA, Nhat Ban). X&c dinh nhu
cau oxi hoa hoc (COD) bang phuong phap oxy
hoa vai K,Cr,O; trong méi truong axit theo
TCVN 6491-1999 [7]. Nhu cau oxi sinh hoc
(BODs) duoc phan tich bang phwong phép
chuan d¢ iod theo TCVN6001-2:2008 [8]. Xéc
dinh mudi dinh dudng hoa tan P-PO, bang
phwong phép thiéc Il clorua, nitrit (NO,) bang
phuong phap Griss, nitrat (NO;) bang phuong
phép cot khir cadmi ma ddng va thudc thir Giss
va TAN bang phuong phép phenat, st dung
quang phé ké AP1101 (Apel, Nhat Ban) dé doc
két qua [9]. Nito tong (Nts) duoc phan tich theo
TCVN 6643:2000 [10], Phospho téng (Pts)
dugc phan tich bang phuong phap so mau theo
TCVN8940:2011 [11].

Mat do vi khuan téng sé duoc xac dinh
bang phuong phap dém khuan lac, miu duogc
nudi cay trén moi truong di dudng o diéu kién
37°C trong 24 gio. Mat do vi khuan nitrat hoa
va vi khuan oxy hoa sulfur duoc phan tich
bang phuong phap pha lodng tim gigi han phat
trién [12].

Phwong phap phan tich mat dd vi khuin
phan nitrat hoa

Mat do vi khuan phan nitrat hoa dugc phan
tich bang phuong phap pha lodng tim gIOI han
phat trién. Cay dich pha lodng dat vao cac ong
moi truong chon loc ¢ ong Durham va nuoi
cay tai nhi¢t do 25-30°C trong vong 2 tuan.
Quan sat sy phat trién cua vi khuan phan nitrat
hoa bang cach xem c6 su xuat hién bot khi N,
hay khong [12]. Tinh mat d¢ vi khuan bang sir
dung bang théng ké Mac Crady theo tiéu chuan
TCVN9716:2013 [13].

Chuan bi nuwéc nudi ciy cho thi nghiém mo
phéng .

Mau nuéc ngay sau khi mang vé phong thi
nghi¢m dugc loc qua mang 0,2 um va chia vao
03 binh tam giac moi binh 150 ml. Pé chuan bj
cho thi nghiém phan tich téc do phan nitrate
hoa, N-NOs" dugc bd sung vao cac binh tam
giac nay dé c6 ndng do cudi cung ting so Vi
ban dau 12 0,1 mgN/I va 0,5 mgN/I.

Can chinh xéc 0,3 g dét w6t cho vao moi lo
peni dung tich 50 ml, dung bng dinh muc dong
30 ml nuée u da chuyén bi & trén cho vao céc
binh peni, moi thi nghlem lam Iap lai 3 lan, day
nGt cao su va gan xi nhom.
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Phwong phap xac dinh tiém ning phan
nitrat hoa

Téc d6 phan nitrat hod duoc xéac dinh bang
phuong phép tc ché acetylene theo mé ta cua
S@rensen (1978) [14]. Can 0,3 g bun cho vao
lo thuy tinh dung tich 50ml, b sung 30 ml
nudc i vao binh da co chia bun. Binh thuy tinh
dugc dugc day bang nap cao su va ép chat bang
xi nhém. Dung khi CO, dé day hét khi OXy ra
ngoai. Bom khi acetylene vao binh véi mét
lugng thé tich 20% (vol:vol). Sau khi da hoan
thanh b sung khi acetylene vao cac binh nudi
cdy s& tién hanh thu miu tai thoi diém Oh dé

phan tich nong do (NOZ + NO3). Mau con lai
duoc 0 4 h trong toi tai nhigt do 30°C ¢ lc.
Téc do khur nitrat hoa bang lugng (NO; +
NO3) mat di tai thoi diém 4h so véi thoi diém
0h.

Phwong phap xir Iy s6 liéu

Danh gia bién dong theo thoi gian va khdng
gian cua cac chi tiéu mdi truong va vi sinh vat
bang phuong phép T-Test va danh gla mdi
tuong quan gitra cac yéu tb nghién ctu bang hé
s6 twong quan (Pearson, R) trén phan mém
Microsoft Excel 2010.
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Hinh 1. So do dia diém nghién cuu. Trong do: M Rung ngap man; @ Tham co bién
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KET QUA VA THAO LUAN
Chit lwrgng mdi trudng nuwéc

Chét luong méi trudng nude duoc théng ké
trong bang 1. Qua do6 thay la pH dao dong tur
7,30-8,20, trung binh 7,70 + 0,20. Mac du
khéng cé su khac nhau pH gitta mua mwa va
mua khé trong TCB nhung trong RNM, pH
mua khé cao hon mua mua. Theo HST, pH
trong RNM thap hon trong TCB & ca 2 mua (o
=0,05).

D6 mudi dao dong tir 0-27%o, trung binh
11,8 + 7.5%0. D6 mudi bién dong theo mua
nhung lai khdng c6 su bién dong giira cac HST.
D6 mudi trung binh trong mua kho thuong cao
hon trong mua mua (a0 = 0.05).

BODs dao dong tir 0,8 dén 2,6 mg/L, trung
binh 1,6 £ 0,4 mg/L . BODs trong RNM vao
mua mua cao hon mua khd nhung vao mua kho
BODs trong TCB cao hon RNM (o = 0,05).

COD dao dong tir 0,3 dén 7,2 mg/L, trung
binh 2,9 + 1,3mg/L. COD bién dong theo mua
va theo HST trir treong hop vao mua kho gitta
RNM va TCB (o = 0,05).

TAN dao dong tir 0-110 pgN/L, trung binh
45,1 + 28,9 ugN/L (Bang 2). TAN khéng c6 su
bién dong theo muia va theo HST (o = 0,05).

Nitrit dao dong tir 0-30 ugN/L, trung binh
7,8 + 8,2 ugN/L. Nitrit khong c6 su bién dong
theo mua nhung lai ¢ su bién dong theo HST,
ham lwgng nitrit trong TCB cao hon RNM
trong ca mua mua va mua kho (o = 0,05).

Nitrat dao doéng tur 1,0-80,0 pugN/L, trung
binh 11,3 + 8,2 ugN/L. NO5 bién dong theo
mua va theo HST trir truong hop vao mia mua
ham Iuong N-NO; gitra RNM va TCB khong
6 su khac nhau ro rét (o = 0,05).

Phosphat dao dong tir 10-50 pgP/L, trung
binh 24,8 + 9,9 pgP/L. Ham lugng P-PO,>
bién dong theo mua va theo HST (a. = 0,05).
Theo mua, ham lugng P-PO,> trong RNM
cao hon trong TCB. Trong khi d6, theo HST
thi ham luong P-PO,* trong mia mua cao
hon mua kho.

Chlorophyll a dao déng tr 1,2-3,7 pg/L,
trung binh 23 + 0,6 pg/L. Ham lugng
chlorophyll a khéng c6 sy khac biét theo mua
va theo HST, trir truong hop vao mua mua ham
luong Chlorophyll a trong TCB cao hon RNM
(o0 =0,05).

Panh gia chat luong nuéc theo cac gia tri
gidi han (GTGH) qui dinh trong céc qui chuan
v6i muc dich nubi tréng thay san va bao ton
thay sinh (bang 1) thdy Ia gia tri pH, BODs
COD, nitrit, nitrat va chlorophyll a ¢ tat ca céac
tram quan trac déu thoa man cac GTGH. Trong
khi TAN da cao hon GTGH tai khu vuc TCB
Ha Cdi, phosphat tai hau hét cac diém quan trac
déu vuot ngudng GHCP trir truong hop khu
vuc Tam Giang - Cau Hai va Bang La - Hai
Phong. Tuy nhién néu theo QCVN
10-MT:2015/BTNMT thi TAN va phosphat déu
thip hon c4c GTGH (100 ugN/Ldbi voi TAN
va 200 ug/P ddi véi phosphat).

Mat do trung binh cua nhdm vi khuan tong
s6 trong nuoc 1a 1,4 + 0,9 x 10° CFU/mL va
dao dong tir 6,0 x 10*dén 8,0 x 10° CFU/mL.
Trong d6, mat do trung binh cua nhém vi khuan
t6ng s trong hé sinh thai RNM 1a 1,89+ 1,1 x
10° CFU/mL, mat d6 trung binh cua nhém vi
khuan téng sé trong hé sinh thai TCB la
1,0£0,7 x 10° CFU/mL. Theo thoi gian, mat do
vi khuan tong sb trong muia mua cao hon mia
kho ¢ ca 2 HST (o = 0,05). Theo khdng gian,
mat do vi khuan téng s6 ¢ HST RNM cao hon
HST TCB trong ca 2 mua (o = 0,05).

Mat do trung binh caa nhém vi khuan nitrat
hoa 1a 4,6 + 1,8 x 10> MPN/mL va dao dong
trong khoang tir 0-1,5 x 10° MPN/mL. Trong
d6, mat do trung binh cuaa vi khuan nitrate hoa
trong RNM [a 55 + 1,8 x 10> MPN/mL va
trong TCB 14 3,7 £ 1,9 x 10° MPN/mL. Theo
thoi gian, mat do trung binh vi khuan nitrate
hoéa trong TCB vao mua muwa cao hon mua khé
nhung lai khéng c6 su khac biét r6 rang trong
RNM (o = 0,05). Theo khong gian, mat do
trung binh vi khuan nitrate hoa trong RNM cao
hon trong TCB & ca 2 mua (o = 0,05).

Mat d6 trung binh caa nhém vi khuin oxy
hoéa sulfur dat 4,6 + 0,9 x 10> MPN/mL va dao
dong trong khoang tir 3,6 x 10 MPN/mL dén
1,1 x 10° MPN/mL. Theo thoi gian, mat do
trung binh vi khuan oxy héa sulfur trong mua
kho cao hon trong mua mua ¢ ca HST RNM va
TCB (o = 0,05). Theo khong gian, mat do trung
binh vi khuan oxy héa sulfur trong RNM cao
hon trong TCB & ca 2 mua (o = 0,05).
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Bang 1. Gia tri trung binh cac théng sé méi truong nudce

R £ Mua Kho Mua Mua

Thong so RNM TCB RNM TCB GTGH
pH 7,60 7,80 7,60 7,80 6,50-8,507
D6 mudi (%o) 12,5 14,4 9,1 10,5
BOD; (mg/L) 1,4 1,7 1,6 1,8 4%
COD (mg/L) 2,6 3,0 2,4 3,3 109
N-NH, (ug/l) 45,6 46,4 445 43,7 70
N-NO, (ug/L) 4,0 10,4 3,9 10,5 550)
N-NO; (ug/L) 106,9 146,9 88,6 98,1 60®
P-PO, (ug/L) 26,4 21,4 30,4 23,5 159
Chl. a (ug/L) 1,5 1,9 1,2 1,9 10
Vi khuan tong s6 1,40E+06 8,12E+05 2,39E+06 1,24E+06
Vi khuan nitrat hoa 5,06E+02 3,30E+02 5,87E+02 4,02E+02
Vi khuan oxy sulfur 7,26E+02 2,87E+02 5,72E+02 2, 47TE+02

Ghi chi: @: QCVN 10-MT:2015/BTNMT; @: QCVN 08-MT:2015/BTNMT; ©®: Quy chuén cua ASEAN [15]; ©: Tiéu

chun chit luong nuéc Hong Kéng [16].

Chét lwgng méi trwéng tram tich

~Chat lwong mdi truong tram tich dugc
thong ké trong bang 2. Qua do thay la pH dao
dong tr 7,1-8,5, trung binh 7,5 £ 0,3. pH mua
mua |6n hon mua khoé trong RNM va TCB (a =
0,05), trong khi d6 pH trong TCB cao hon
RNM vao mua kh6é nhung vao mua mua thi
khbng c6 su khac biét rd rang.

~ Eh dao dong trong khoang tir -236,0 mV
dén 22,0 mV, trung binh -56,1 + 39,1 mV. Gia
tri Eh trung binh trong ca RNM va TCB khong
c6 su khac nhau gitta mua mua va mua kho (a
=0,05) va gira HST RNM va TCB (a = 0,05).

Nts dao dong tu 0,97-4,32 g/kg khé,
trung binh 2,08 £ 0,76 g/kg kh6. Nts trong
RNM khdng c6 su khac biét gitta mia mua va
mua khé nhung Nts vao mua khé Ié6n hon
mua mua trong TCB. Theo HST, Nts vao mua
khé trong TCB cao hon RNM, trong khi do
lai khdng c6 su khac biét gira TCB va RNM
trong mua mua.

Pts dao dong tur 0,35-1,97 g/kg kho, trung
binh 1,20 + 0,48 g/kg kho. Gia tri Pts khéng cé
su khac biét gitra mua mua va mua kho va gitra
HST RNM va TCB (a = 0,05).

Bdng 2. Gia tri trung binh céc thong sé méi truong tram tich

Thong sé Mua Kho Mua Mua
RNM TCB RNM TCB
pH 7,4 75 75 7.6
Eh (mV) -65,3 -49,6 -61,3 -49,1
Nts (mg/kg kho) 1808,8 2634,3 1861,5 2048,1
Pts (mg/kg kho) 1059,2 1297,3 12939 1139,0

Mat d¢ vi khuin phan nitrat hoa

Mat do trung binh nhém vi khuan phan
nitrat hoa 1a 1,1 + 0,3 x 10° MPN/mL va dao
dong 16n trong khoang tir 1,0 x 10° MPN/mL
dén 4,6 x 10° MPN/mL. Mat do trung binh cua
nhom vi khuan phan nitrat héa trong hé sinh
thai RNM 12 1,8 + 0,5 x 10° MPN/mL va trong
TCB 124,3+ 1,0 x 10° MPN/mL (hinh 2).
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Theo thoi gian, mat do trung binh vi khuan
phan nitrat héa trong TCB vao mua kho Ion
hon mua mua nhung trong RNM, mat d¢ trung
binh vi khuan phan nitrat héa khéng c6 su khac
nhau gitra mua mua va mua khé (o = 0,05).
Theo khong gian, mat do trung binh vi khuan
phan nitrat héa trong RNM cao hon trong TCB
& ca mua mua va mua kho (a = 0,05).
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Vi khuan phan Nitrate hoa trong nwéc
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Hinh 2. Mat d6 vi khuan phan nitrat héa trong khu vuc nghién ctu

Tiém ning phan nitrat hoa

Tbc @6 phan nitrat hoa tai cac tram diao
dong tir 0,0 ugN/g dén 69,0 HgN/g uot/gio. Téc
do phan nitrat héa dat gia tri thap nhét tai Tién
Yén mua khd nam 2018 khi bd sung co chit 0,5
mg/L va dat gia tri cao nhit tai tram Bang La
mua khd nim 2019 khi bb sung co chat la 01
mg/L. Téc d6 trung binh tai thoi diém nghién
cau la 18,4 + 7,4 ugN/g dat uot/gio. Trong do,
té¢c do phan nitrat hoa trung binh trong mua kho
la 17,5 + 7,2 pgN/g dat u6t/gio va trong mua
mua 13 19,3 + 7,6 ugN/g dét uwét/gid (hinh 3).

Tai nong d6 co chit duoc bo sung 0,1 mg/L,
khéng c6 su khéac biét vé toc do phan nitrat
theo thoi gian va theo khong gian. Ngoai trir
vao mua khd, tbc do phan nitrat hoa trong
RNM cao hon so véi TCB (a = 0,05).

Tai ndng d6 co chat dugc bd sung 0, 5mg/L,
téc do phan nitrat héa trung binh thay déi theo
thoi gian va khong gian. Ngoai trir truong hop
trong TCB, téc do phan nitrat hoa trung binh
khong c6 su khac biét gitra mua mwa va mua
khd (o = 0,05).

Tiém ning phan nitrate
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Hinh 3. Tiém ning phan nitrat hda cua hé vi sinh vat trong RNM va TCB
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Toc do phan nitrat hoa trung binh tai ndng
do co chat duoc bo sung 0,1 mg/L (25,8 + 8,1
HgN/g dat wét/gio) cao hon toc do phan nitrat
hoa tai nong d6 co chat duoc bo sung 0,5 mg/L
(11,0 + 4,1 pgN/g dat uét/gio) (o = 0,01). Két
qua nghlen ctru cho thay, toc d6 phan nitrat hoa
c6 the bi tc ché khi co chat duoc b sung tai
nong do cao.

Twong quan giira vi khuan phan nitrat hoa
Véi cac yeu to moi truong

Tuong quan giita vi khuan phan nitrat hoa
Vi cac yeu to moi truong duogc trinh bay trong
bang 3. Tir d6 thay la mat do vi khuan phén
nitrat héa trong nudc CO mdi tuong quan y
nghia v6i 16/19 théng sé moi truong khao sat
trr N-NO3, va COD. Mat do vi khuan phan
nitrat hda c6 hé sé tuong déng cao voi mat do
vi khuan oxy hda sulfur, mat d6 vi khuan nitrat
hoa va téc d6 phan nitrat hoa tai nong do co
chat b sung 0,1 mg/L. Mat do vi khuan phan
nitrat héa c6 mdi twong quan trung binh véi cac

thong t6 Eh tram tich, P- PO, pH, toc do nitrat
hoa tai nong do co chat bé sung 0,1 mg/L, toc
do phan nitrat hoa tai nong do co chat b sung
0,5 mg/L, nong d6 TAN, d6 mubi, Nts, pH tram
tich. Mat do vi khuan nitrat hda c6 moi twong
quan yéu véi cac yéu tb toc do nitrat hoa tai
nong do co chat bd sung 1,0 mg/L, Chlorophyll
a, BODs, N-NO;, vi khuan tong Sy va Pts.

Téc do phan nitrat hoa tai nong d6 co chat
bd sung 0,1 mg/L c6 mbi twong quan y nghia
v6i 15/19 thong sé nghién ctu . Ba théng sé
khéng c6 méi twong quan la N-NO,, N-NO; va
COD. Téc @6 phan nitrat tai nong do co chat
nay c6 mdi twong quan cao véi mat do vi khuan
phan nitrat hoéa va Pts, twong quan trung binh
vé6i Eh, mat d6 vi khuén oxy hoéa sulfur mat a6
vi khuan tong s6, pH tram tich , P-PO, , BOD,
tuong quan yéu vai cac thong s6 N-NH,, Nits,
pH trong nuéc, do mudi, Chl. a, mat do vi
khuan nitrat héa va toc d6 phan nitrat hoa tai
nong do co chat bd sung 0,5 mg/L.

Bang 3. Hé s6 twong quan (R) giita mat do vi khuan va tc do phan nitrat voi cac yéu té moi

truong
Thang sé Vi khL_Jén phan T_éc do phan nitrat hoa T_éc do phan nitrat hoa
nitrat khi b6 sung +0,1 mgN/L | khi bo sung +0,5 mgN/L
1 | pH trdm tich -0,33 (n = 180) -0,35 (n = 60) -0,08 (n = 60)
2 | Ehtrim tich (mV) -0,49 (n = 180) -0,47 (n = 60) 0,02 (n = 60)
3 | Nts (g/kg kho) -0,34 (n = 80) 0,26 (n = 60) 0,18 (n = 60)
4 | Pts (g/kg kho) -0,19 (n = 80) 0,50 (n = 60) -0,12 (n = 60)
5 | pH nusc -0,41 (n = 180) -0,28 (n = 60) 0,23 (n = 60)
6 | Do mudi (don vi) -0,35 (n = 180) -0,25 (n = 60) 0,04 (n = 60)
7 | BODs (mgiL) 0,27 (n = 180) 0,32 (n = 60) 0,36 (n = 60)
8 | COD (mg/L) 0,04 (n = 180) -0,02 (n = 60) 0,20 (n = 60)
9 | NH, (ugN/) 0,35 (n = 180) 0,29 (n = 60) 0,33(n = 60)
10 | NO,(ugN/L) -0,21 (n = 180) 0,02 (n = 60) 0,52 (n = 60)
11 | NOs (ugN/L) 0,00 (n = 180) 0,06 (n = 60) 0,03 (n = 60)
12 | PO, (ugP/L) 0,45 (n = 180) 0,35 (n = 60) 0,18 (n = 60)
13 | Chl. a (ug/L) -0,27 (n = 180) -0,20 (n = 60) 0,21 (n = 60)
14 | VK tong sb 0,20 (n = 180) 0,36 (n = 60) -0,14 (n = 60)
15 | VK Nitrat 0,59 (n = 180) 0,20 (n = 60) -0,18 (n = 60)
16 | VK OXH sulfur 0,71 (n = 180) 0,43 (n = 60) -0,43 (n = 60)
17 | VK Phan nitrat 1,00 (n = 180) 0,50 (n = 60) -0,37 (n = 60)
18 Iﬁicb%‘-’smzrlgftlr?;gﬁ‘jl_ 0,50 (n = 60) 1,00 (n = 60) 0,14 (n = 60)
19 Iﬁicb%‘-’smzrlgfgﬁgﬁi -0,37 (n = 60) 0,14 (n = 60) 1,00 (n = 60)
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Toc do phan nitrat hoa tai nong do co chét
b sung 0,5 mg/L co méi tuong quan y nghia
véi 14/19 thong s6 nghién cau. Bon yéu to
khéng c¢6 méi tuong quan 1a N-NOs, d6 mudi,
pH va Eh tram tich. Téc d6 phan nitrat hda co
méi twong quan cao voi nong do N-NO,, twong
guan trung binh v6i BODs, N-NH,4, pH nuéc,
Chl. a, COD, P-PO,, Nts, vi khuan nitrat hoa,
tbc d6 phan nitrat héa tai ndng do co chat bo
sung 0,1 mg/L, mét d6 vi khuan tong sé va Pts.

KET LUAN

Mat do vi khuan phan nitrat héa dao dong
I6n trong khoang tir (1,0 x 102)—g4,6 x 10°)
MPN/mL, trung binh 1,1 + 0,3 x 10° MPN/mL.
Theo thoi gian, mat do nhdm vi khuan trong
TCB mua kho 16n hon so voi mua mua nhung
khbng khac nhau ré rét trong RNM (o = 0,05).
Theo khong gian, mat do vi khuan trong RNM
I6n hon trong TCB ¢ ¢4 2 mua (a = 0,05). Mat
d6 vi khuén phan nitrat hda c6 moi tuong quan
Vi nhiéu yeu to moi truong, dac bict la cac
nhém vi khuan oxy héa sulfur, vi khuan nitrat
hoa, pH, Eh, Nts, N-NH,, P-PO, va BOD:.

Téc do phan nitrat héa dao dong trong
khoang tir 0,0 - 69,0 ugN/g dat u6t/gio, trung
binh 18,4 + 7,4 ugN/g dat uot/gio. Tbc do phan
nitrat ho& khi b6 sung co chat 0,5 mgl/l trong
TCB cao hon trong RNM (a0 = 0,05). Toc do
phan nitrat tai nong do co chat bo sung 0,1
mg/L cao hon tai nong do co chat b sung 0,5
mg/L (oo =0 01) Toc do phan nitrat hoa c6 moi
trong quan voi nhiéu yéu té moi_truong, dac
biét 1a véi mat do cac nhdm vi khuan nitrat hoa,
oxy héa sulfur, pH, Eh, Pts va P-PO,.

Loi cdm on: Bai bao nay 1a mot phan két qua
nghién ciru caa nhiém vu hop phan nhanh s6 5
thuoc dé an 47, ma sb VAST.DA47.12/16-19.
Nhom tac gia xin chan thanh cam on sy ho trg
tai chinh cua Vién Han 1d&m Khoa hoc va Céng
ngh¢ Vigt Nam (VAST) va sy cong tac cua cac
dong nghiép tai Vién Tai nguyén va Méi truong
bién (IMER).
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