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Abstract . . . o
This study assessed the density and de-nitrification potential of indigenous microorganisms in mangroves

orthern Vietnam throug.h two mangrove ecosystems jn Tien Yen - Quang Ninh and
Bang La - Hai Phong and three seagr ass bed.s n Ha C?i a“fi Dam Ha - Quang Ninh and Tam Giang - Thua
Thien Hue. The analysis results of 4 sa}mpllng times in rainy anzd 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 (a = 0.05). De-nitrification
rates ranged from 0.0 pgN/wet to 69.0 HgN/ wet soil g/hour, averaging 18.4 :t 7.4 ugN/wet soil g/hour. The
rate at the experiments added 0.5 n?gN./L In seagrass was hlgher than that in the mangrove. The density
and rate of de-nitrification were,s:gmﬁcantl.y COTl'e.lat.ed‘WIth many environmental factors, especially
density of sulfur-oxidizing bacteria, the density of nitrifying bacteria, pH, Eh, Nts, N-NH,, P- PO, and

BOD:.

Keywords: Dc
of Vietnam.

and seagrass beds in n

-nitrifying bacteria, de-nitrification rate, mangrove, seagrass bed, environmental factor, north

itation: Le Thanh Huyen. Dao Thi Anh Tuyet, Le Minh Hiep, Nguyen Tien Dat, Ha Thi Binh, Do Trung Sy, Do Manh
Cmmonél eDensit)' and de-nitrifying potential of indigenous bacterial assemblage in mangrove and seagrass in the North
Hl? &iezt(r)lan; Vietnam Jowrnal of Marine Science and Technology, 21(2), 223-232.
0 .

223



Tap chi Khoa hoc va Cong nghé Bién, Tap 21, S62;2021: 223-232
DOI: https://doi.org/10.15625/1859-3097/16406
https://www.vjs.ac.vn/index.php/jmst

Mat d9 va tiém ning phén nitrat hoa ciia h¢ vi khuin ban dia trong rimg
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Tom tit

Mit d6 va tiém nang phan nitrat hoa cua hé vi sinh vat ban dia tr \ A1 M3 s .2
4L ao ,; SX Y 1 ve 1a trong rung ngap man (RNM) va tham co bién

(TCB) ven bién phia béc Viét Nam duge dénh gié thong qua 02 hs sinf 14, RNM( & khﬂ e Tién 2{2:

Quang th va l?ang La - Ha: Ph?ng va 03 h%sinh théi TCB ¢ khu vire Ha Céi va Pam Ha - Quén Ninh va

Tam Giang - Thira Thién Hué. Két qua phén tich dugc thire hién troﬁg 4 dgt thu miu vao mua khg‘ .

mua trong giai doan 2017-2019 cho thay mat d¢ vi ; j 0 va mua

khuan phan nitrat hé ong 16n ti :
3 . 3 T 6a dao ddng 16n tir (1,0 x 10%)—(4,6 x
10") MPN/mL, trung binh 1,1 £ 0,3 x 10° MPN/mL. M4t d¢ nhom vi khuén nay trong RNM cao hon trong

TCB (o = 0,05). Toc d6 phén nitrat hoa dao déng tir 0,0_69 0 5t/gid i

uét/gid. Toc do phan nitrat khi co chat b6 sung 0,5 mg/1, tron’g %‘éﬁ’i‘é"ﬁﬁﬁl‘i&éﬁ“ ngrg;\;h( ]8440322 ’41\511§Né§
va toc d§ phan nitrat hoa c6 moi twong quan véi nhiéu yéu 14 mai trrome. dic bgiét 1 véi mi P i Kb,
oxy héa sulfur, vi khuan nitrat hoa, pH, Eh, Nts, N-NH,, p.pQ . vi BOD & 8¢ DIEL T VOl mat o vi khuan
» ’ ’ 5‘
Tir khoa: Vi khuén phan nitrat, toc d$ phan nitrat héa,

Viét Nam YEU to moi trudmg, rimg ngdp man, tham c6 bién, bic

MO PAU

Trong céc vuc nuéc cira song, ven bién, cac
hop chat nito v6 co (NHs", NH;, NO, va NOy)
dugc tich luy do sy phét thai truc ti€p va qua
trinh v6 co héa cac hop chét hiru co giau ni to
tir luc dia mang ra. Day 1a cic tac nhan dan dén
tinh trang phu dudng ¢ nhieu hé sinh thai ven

do thiéu hyt oxy va doc tb tio doc [3, 4]. Do

E?éy&V;zgtnE!nén ctru dura ra cic gidi phap nhim

chi 1s g, l(()irlg d_q amoni, nitrit va nitrat khong

suit sinh hoc?' ti€n quyét anh huong dén nang

gidm thide Uél‘h(; s1.nAh thai ma con £g0p phan

thii dén o1 tC dong tiéu cuc cua nguon nuéc
Tuong sinh thai ven bién.

bién. Trong khi amoni tc":)ng (TAN) va nitrit 1a
ddc t6 d6i vai sinh vat bién boi n6 c6 the gay ra
hiéu tng cip tinh va kinh nién dan dén giam
kha niang dé khang bénh va giam sy sinh truéng
cua sinh vat biép [1, 2] thi nitrat khong gay doc
truc tiep cho doi tugng nudi nhung su c6 mat
VGi nong d cao s kich thich sur no hoa cua tao
va qua d6 anh huong dén sinh truong vat nudi
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tron‘g"qﬁ;ﬂ?‘vat ddy déng vai trd quan trong
o T ﬂ;h chuyén hoé nito trong céc thiy
hod cho g ditu ’klen h1§u khi, vi khuan nitrat
(NOH vZe?‘ hod amoni (NH,") thanh nitrit
khi éé odi 1ep }peo thanh nitrat (NOy’), trong
hod chued eltlx k}cn ky khi, vi khuén phan nitrat
N, va )f\ n Pa NOz va NO3' thanh khi N‘:O,

2 V& MOt phan thanh NH," [5). Théng qua hai
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qua trinh ndy, cac chit & nhiém nito v6 co tich
luy trong qua trinh nudi trong s€ duoc lpal .lzo
mot phan (qua trinh ty 1am sach). Do do, vigc
nghién ciru danh gia mit do_ va ‘tlem ning
chuyén hoa cac chat 6 nllliémﬂmtor v co v céc
yéu td nao kiém soat toc dd chuyén hqa cac
chat 6 nhiém nay c6 ¥ nghia khoa hoc va thuc
tién cao. Pay sé 1a co so khoa hoc dé dua ra
giai phap nang cao kha ning ty lam §ach‘ céc
chét 6 nhiém nito vé co. Hién nay, mic du da
c6 mot s6 nghién ciru dénh gié tiém ndng phan
nitrat hod ¢ mot so ving bién nhu v;nlg
Hiroshima, Nhit Ban [4], cfra song D9uro, Bo
DPao Nha [6] nhung van con c!lua LY ngh}e1?
clru ndo danh gia tiém ndng phan nitrat 'hoa Y
khu vyc rimg ngip mdn (RNM) va tham c6
bién (TCB). Do vdy, nghién ciru nay taﬁf”-'ﬁﬁ
nghién ciru nhém vi khuén nay trong he 511) 1
thii RNM va TCB tiéu biéu khu vuc phia bdc
Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN
3, A

%?OEIJ ian va dia diém va thu mau 3

M%lll duoc thu tai 5 khu vye dai .dlan(.:h}(:
cac hé sinh thai RNM (Tién ‘ch-QuarI:Ig‘ (}n
va Bang La - Hai Phong) va TCB ( aThgr:
Pim Ha - Quang Ninh vi Tam Glang - Thiz
Thién Hué) tiéu biéu ving ven bién pl uu:i bhe
Viét Nam (hinh 1). Tai moi khu vu;:l,/ lma 3 cét)
thu & 9 diém trén 3 mat cat (3 di€ | it ca
trong 4 dot (cu thé thoi gian tung ¢ g

thoi gian 3 ndm (2017-2019) theo mua kho

(thang 4) va mia mua (thang 8). .
, 3 ha 4n mau

'ng phap thu va bao qu A bi

Pt e ting diy dage th thdp bing
LS chai

met va bao quan trong tue
:Brgzhgodung tich 1 L. Méu tram tich d(;r'(_)rc(:i lfgu
bing cubc lay méu cbuyéfl dugg, i?:h t(,)é magt
thia inox vo trung 13y 19 Jmlgéo thi nylon.
(khoang 5 cm trén ciing) 1o bdo quan tam
Céc mau tram tich va nuoc duge ang vé phong
thoi trong ti 4 lanh trude khi mang

thi nghiém. ,\ £ a
Phuong phép phén tich cdc théng so mdi
truong

Mau nwroc 5i duoc do nhanh bang

5 d6 muo ‘ ban
'yp};,o Ec}llaé}‘t/aluérng moi truong da chi tiéu
ma 0

(WQC-22A, TOA, Nhat Ban). Xac dinh nhu
céu oxi héa hoc (COD) bing phwrong phap oxy
hod véi K,Cr,0; trong méi truong axit theo
TCVN 6491-1999 [7]. Nhu_céu oxi sinh hoc
(BODs) dugc phan tich bang phwong phap
chuan d6 iod theo TCVN6001-2:2008 [8]. X4c
dinh muéi dinh dudng hoa tan P-PO, béng
phuong phap thiéc II clorua, nitrit (NO,) bang
phuong phéap Griss, nitrat (NOs) bang phuwong
phap cgt khir cadmi ma dong va thudc thir Giss
va TAN pﬁqg phuong phap phenat, sir dung
quang ph6 ke AP1101 (Apel, Nhat Ban) dé doc
két qua [9]. Nito tong (Nts) duoc phén tich theo
TCVN 6643:2000 [10], Phospho téng (Pts)
dugc phén tich bang phuong phéap so mau theo
TCVN8940:2011 [11]. )

. Mat d6 vi khuan tong s0 duoc xac dinh
bang phuong phap dem khuin lac, miu duogc
nudi cdy trén mdi truomg di dudng & diéu kién
37°C trong 24 gis. Mat d6 vi khuan nitrat hoa
va vi khudn oxy hoa sulfur dugc phén tich
bang phuong phép pha lodng tim giGi han phat
trién [12].

Phuong phap phin tich mat dé vi khuin
phén nitrat héa .

Mat d6 vi khuan phan nitrat hoa dugc phén
tich bang phuong phap pha lodng tim gi6i han
phat trién. Cay dich pha loang dat vao céc ong
mdi truong chon loc ¢6 ong Durham va nudi
cay tai nhiét d6 25-30°C trong vong 2 tuan.
Quan sat su phat trién cua vi khuén phan nitrat
hoa bang cich xem cé sy xuit hién bot khi N,
hay khéng [12]. Tinh mét d6 vi khuin bang sir
dung bang thong ké Mac Crady theo tiéu chudn
TCVN9716:2013 [13].

Chuin bj nuéc nudi cdy cho thi nghiém mé
phéng .

Mau nuéc ngay sau khi mang v& phong thi
nghiém duoc loc qua mang 0,2 um va chia vao
03 binh tam gidc m&i binh 150 ml. Bé chuan bj
cho thi nghiém phén tich toc d6 phan nitrate
hod, N-NOy’ dugc bo sung vao cac binh tam
gidc nay d¢ c6 nong dd cudi cung tang so véi
ban dau 1a 0,1 mgN/I va 0,5 mgN/].

Can chinh xéc 0,3 g dat w6t cho vao maj Io
peni dung tich 50 ml, ding ong dinh myrc doné
30 ml nuge U da chuyén b & trén cho vao céc
binh peni, moi thi nghiém lam 13p lai 3 14n, day
nut cao su va gan xi nhém. )
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Phwong phap xiac dinh tiém ning phan
nitrat hoa

Téc do phan nitrat hod dugc xac dinh bang
phuong phap (rc ché acetylene theo mé ta clia
S@rensen (1978) [14]. Cén 0,3 g bun cho vao
lo thuy tinh dung tich 50ml, bd sung 30 ml
nuéc G vao binh da cé chira bun. Binh thuy tinh
duoc duge day bing nip cao su va ép chat bang
xi nhém. Dung khi CO, dé day hét khi OXy ra
ngoai. Bom khi acetylene vao binh v&i mét
luong the tich 20% (vol:vol). Sau khi di hoan
thanh b sung khi acetylene vao cac binh nuoj
cdy s& tién hanh thu mau tai thoi diém Oh dé

. Y s

phéan tich nong do (NOz + NO5). Miu con lai
dugc 1 4 h trong t6i tai nhiét d6 30°C co lic.
Téc do khir nitrat hod bang luong (NO; +

I(;Ig;) mit di tai thoi diém 4h so vai thoi diém

Phuong phip xir 1y s6 ligu

Danh gia bién dong theo thoi gian va khong
gian cla céc chi tiéu moi truong va vi sinh vét
bang phuong phap T-Test va danh gid moi
tuong quan giita cic yéu t6 nghién ciru bang hé

sO twong quan (Pearson, R) trén phan mém
Microsoft Excel 2010.
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KET QUA VA THAO LUAN
Chit lwgng méi trudmg nwéc '

Chét lugng méi trudng nuée duge thong ké
trong bang 1. Qua d6 thay la pH dao dong tir
7,30-8,20, trung binh 7,70 + 0,20. Mic du
khong c6 su khac nhau pH gilra mua mua va
mua khé trong TCB nhung trong RNM, pH
mua khd cao hon mua mua. Theo HST, pH
trong RNM thép hon trong TCB & ca 2 mua (a
=0,05).

Dé) mudi dao dong tir 0-27%o, trung binh
11,8  7,5%. Do mudi bién dong theo mia
nhung lai khéng c6 su bién dong gjﬁa cz?c HST.
D6 mudi trung binh trong mia khé thudng cao
hon trong mua mua (o = 0.05).

BOD; dao dong tir 0,8 den 2,6 mg/L, trung
binh 1,6 + 0,4 mg/L . BOD;s trong RNM vio
mua mua cao hon mua khd nhung vao mua kho
BOD; trong TCB cao hon RNM (a = 0,05).

COD dao dong tir 0,3 dén 7,% mg/L, trung
binh 2,9 + 1,3mg/L. COD bién don‘g the? mia
v theo HST trir truong hop vao mua kho giita

4 TCB (o = 0,05). ‘
RNI\'I/“IA:,N dao d(cfmg tir 0-110 pgN/L, trung l?mh
45,1 + 28,9 ugN/L (Bang 2). TAN khong c6 sy
bién dong theo mua va theo HST (o = 0,05). ‘

Nitrit dao dong tI 0;30 ugN/I;l,r tlr)?;nng ;(;22

/L. Nitrit khong co su )
Zﬁgoinféi ﬁll\rlng lai co s¥ bitn dong theo HST.
ham lugng nitrit trong TC]? cao hon RNM
trong ca mua mua va mua kho (o = 0,05).

Nitrat dao dong tir 1,0—89,0PgN{L, trung

binh 11,3 8,2 pgN/L. NO;1 bliréllodglr;i :rl,lf,g
va va theo HST trir truong hop 0
g;‘::s Ysof:; N-NOs° gilzra RIaIl(\)/Is)vé TCB khong
6 4c nhau 10 rét (a = 0,0).
cod sghkifhat dao dong tir 19—50 ngP/L, trun§
binh 24,8 = 9,9 ugP/L. Ham lugng _P-P04
bién dong theo mia va theo HST (a = 0,05).
Theo mua, ham luong P-PO,” trong RNM
cao hon trong TCB. T}r_OHg khi d9, theo HST
thi ham lugng P-PO,” trong mua mua cao

ia khé. .
hongl‘ll:rophyll a dao dong tu 1,273,7 ug/L,
trung binh 2,3 * 06 pg/L. Ham luong
chlorophyll a khong co Su kh.'flc blf_at theo mia
vé theo HST, trir trudng hop vao mua mua ham
luong Chlorophyll a trong TCB cao hon RNM

(o =0,05)-

Dénh gia chat lugng nuéc theo cic gia tri
gi6i han (GTGH) qui dinh trong cdc qui chuén
véi muc dich nuéi trong thily san va bao tén
thiy sinh (bang 1) thdy 1a gia tri pH, BODs
COD, nitrit, nitrat va chlorophyll a & tat ca céc
tram quan tric déu théa man cac GTGH. Trong
khi TAN d4 cao hon GTGH tai khu vuc TCB
Ha Cbi, phosphat tai hiu hét céc diém quan tric
déu vuot ngudng GHCP trir trudng hop khu
vuc Tam Giang - Ciu Hai va Bang La - Hai
Phong. Tuy nhién néu theo QCVN
10-MT:2015/BTNMT thi TAN va phosphat déu
thdp hon cac GTGH (100 pgN/Ldéi véi TAN
va 200 pg/P dbi véi phosphat).

Mat d¢ trung binh ciia nhém vi khuin téng
s6 trong nuéc 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, mét d§ trung binh ciia nhém vi khuén
tdng s trong hé sinh thai RNM 1a 1,89+ 1,1 x
10° CFU/mL, mét d9 trung binh ciia nhém vi
khuan tong s trong hé sinh thii TCB la
1,04£0,7 x 10° CFU/mL. Theo thdi gian, mat d6
vi khuan téng sb trong mia mua cao hon mua
khé & ca 2 HST (o = 0,05). Theo khéng gian,
mat 36 vi khuin téng sb & HST RNM cao hon
HST TCB trong c4 2 mua (a. = 0,05).

Mat d6 trung binh ciia nhém vi khudn nitrat
héa 14 4,6 + 1,8 x 10° MPN/mL va dao dong
trong khoang tir 0-1,5 x 10’ MPN/mL. Trong
d6, mit d§ trung binh cua vi khudn nitrate héa
trong RNM 13 5,5 + 1,8 x 10? MPN/mL va
trong TCB 14 3,7 + 1,9 x 10> MPN/mL. Theo
thoi gian, mit d6 trung binh vi khuin nitrate
héa trong TCB vao mila mua cao hon miia khd
nhung lai khéng c6 sy khac biét rd rang trong
RNM (a = 0,05). Theo khéng gian, mét dé
trung binh vi khun nitrate hoa trong RNM cao
hon trong TCB ¢ ¢4 2 mia (o =0,05).

Mat d6 trung binh cia nhém vi khuan oxy
hoa sulfur dat 4,6 + 0,9 x 10 MPN/mL va dao
ddng trong khoang tir 3,6 x 10' MPN/mL dén
1,1 x 10° MPN/mL. Theo théi gian, mét d6
trung binh vi khudn oxy héa sulfur trong mua
khé cao hon trong mia mua ¢ cd HST RNM va
TCB (a = 0,05). Theo khong gian, mat d¢ trung
binh vi khuin oxy héa sulfur trong RNM cao
hon trong TCB & ca 2 mua (a = 0,05).
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Bdng 1. Gié tri trung binh céc thdng s6 méi trudng nudc

, Mia Kho Mta Mua
Théng so RNM TCB RNM TCB GTGH
pH 7,60 7,80 7,60 7,80 6,50-8,50"
Do mudi (%) 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 10
N-NH, (ug/l) 45,6 46,4 445 43,7 70°
N-NO, (ug/L) 4,0 10,4 3.9 10,5 55
N-NO; (pg/L) 106,9 146,9 88,6 98,1 60%
P-PO, (ng/L) 26,4 214 30,4 23,5 159
Chl. a (ug/L) 1,5 1,9 1,2 1,9 109
Vi khuén tong so 1,40E+06 8,12E+05 2,39E+06 1,24E+06
Vi khuén 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 2,47E+02
Ghi chi: (V: QCVN 10-MT:2015/BTNMT; .

chuin chit lugng nudc Hong Koéng [16].

Chét lugng mdi trwdng trim tich

Chat lugng mbi trudng tram tich dugc
théng ké trong bang 2. Qua do thay 13 pH dao
dong tir 7,1-8,5, trung binh 7,5 + 0,3. pH mua
mua Ion hon mua khé trong RNM vi TCR (a=
0,05), trong khi d6 pH trong TCB cao hon
RNM vao mua khd nhung vao mua ‘mys thi
khéng c6 sy khéc biét 16 rang,

Eh dao dong trong khoang ti
dén 22,0 mV, trung binh
tri Eh trung binh trong ca

-236,0 mV
-56,1 + 39,1 mv. Gi4
_ RNM va TCB khéng
c6 sy khéc nhau giita mia mua v3 mua kho (o
=0,05) va gilra HST RNM v4 TCR (a= 0,05).

Mat @9 vi khuin phan nitrat héa

Mat @6 trung binh nhém vi khudn phap
nitrat héa 13 1,1 + 0,3 x 10° MPN/mL v dao
dong 16n trong khoang tir 1,0 x 10> MPN/mL.
dén 4,6 x 10° MPN/mL. Mat d6 trung binh caa
nhém vi khuan phan nitrat héa trong hé sinh
thai RNM 14 1,8 + 0,5 x 10° MPN/mL va trong
TCB 14,3 £ 1,0 x 10 MPN/mL (hinh 2).
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QCVN 08-MT:2015/BTNMT; ©; Quy chuén ciia ASEAN [15]; ¥ Tiéu

Nts dao dong tir 0,97-4,32 g/kg kho,
trung binh 2,08 + 0,76 g/kg kho. Nis trong
RNM khéng c6 sir khic biét gilra 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 khéng cé su khac biét gitta TCB va RNM
trong mua mua.

Pts dao dong tir 0,35-1,97 g/kg khé, trung
binh 1,20 + 0,48 g/kg khé. Gia tri Pts khong c6
su khéc biét giita mia mua va mua kho va giira
HST RNM va TCB (o, = 0,05).

Bang 2. Gia tri trung binh céc thdng s6 méi trwomg trdm tich

Théng sé Mua Kho Mua Mua

TCB RNM TCB
pH 7,5 7,5 7,6
Eh (mV) -65,3 -49.6 61,3 -49,]
Nts (mg/kg kho) 1808,8 26343 1861,5 20481
Pts (mg/kg kho) 1059 2 12973 12939 1139,0

Theo thoi gian, mat do trung binh vi khuan
Phan nitrat hoa trong TCB vao mua khé Ién
hon mya mua nhung trong RNM, mat do trung
binh vi khuin phan nitrat hoa khong c6 sy khac
nhau gita mua mua va mua khé (o = 0,05).
Theo khéng gian, mat dd trung binh vi khuén

Phan nitrat hog trong RNM cao hon trong TCB

O ca mua mya va muoa kho (o = 0,05).
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Hinh 2. Mt @0 vi khuén phan nitrat héa trong khu vuc nghién ctru

Tiém nang phén nitrathéa .
Téc do phan nitrat héa tai céc tram diao
dong tir 0,0 pgN/g dén 6?',0 Hgl\l/g udt/gis. Toc
d6 phan nitrat hoa dat gia trl Ehap nhat tal£T1en
Yén mua kho nam 2018 khi bd sung co c‘hat 0,5
mg/L va dat gia trj cao nhat tai tram ]?ang La
mua kho nam 2019 khi bo sung .co'cizhat 1a p:1
mg/L. Téc do trung binh tal thoi diém nghién
ctru 1a 18,4 + 7,4 ngN/g dét l‘l’O’t/gIU. Tro‘ng do:
téc do phan nitrat hoa n"ung’bm_l"n trong mua kj‘m
1a 17,5 + 7,2 pgN/g dat u;o’t/g'lo' va trong mua
mua la 19,3 £ 7,6 pgN/g dét u6t/gio (hinh 3).

Tai nong dd co chat dugc 'b(‘) sung 0,1 mg/L,
khéng c6 sy khac biét vé téc dd phan nitrat
theo thoi gian va theo khéng gian. Ngoai trir
vao mua khé, toc d6 phan nitrat hoa trong
RNM cao hon so véi TCB (a = 0,05).

., Tainong d6 co chat duge bd sung 0,5 mg/L,
toc do phan nitrat’héa trung binh thay déi theo
thdi gian va khéng gian. Ngoai trir truong hop
trong TCB, toc d6 phan nitrat héa trung binh
khéng c6 su khac biét gilta mia mua va mia
khé (o = 0,05).

Tiem niing phan nitrate
700
600 ‘
D 1
B 400 ‘
E 300
%0 20.0
= 100
To00 nEE L A 3
Ha Céi PimHa TamGiang | TienYén  Bangla ~|
TCB RNM
o ©0,1mg/L =05mg/L ‘J

Hinh 3. Tiém ning phan nitrat hoa ciia hé vi sinh vt trong RNM va TCB
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Téc d6 phan nitrat héa trung binh tai néng
do co chat dugc bd sung 0,1 mg/L (25,8 + 8,1
ugN/g dat u6t/git) cao hon toc d6 phan nitrat
héa tai ndng d co chat duogc bd sung 0,5 mg/L
(11,0 £ 4,1 pgN/g dat u'0't/g10’) (o= 0,01). Két
qua nghlen ciru cho thay, toc d6 phan nitrat hoa
c6 thé bj tic ché khi co chit dugc bd sung tai
ndng do cao.

Tu'o'ng quan_ gura vi khuin phén nitrat héa
véi cac yeu t6 méi tru'0'ng

Tuong quan glua vi khuén phan nitrat hoa
Vi cac yéu t6 mdi trudng dugc trinh bay trong
bang 3. Tir d6 thdy 12 mat d¢ vi khudn phan
nitrat hoa trong nudc ¢ mdi trong quan y
nghia v&i 16/19 thong s méi truong khao sat
trir N-NO3, va COD. Mét d6 vi khuin phan
nitrat hoéa c6 hé sb tuong dong cao vdi mat do
vi khuén oxy hoa sulfur, mat d¢ vi khuan nitrat
hoéa va tbc do phan nitrat hoa tai nong do co
chit b sung 0,1 mg/L. Mt 46 vi khuin phan
nitrat héa c6 mdi twong quan trung binh véi céc

thong td Eh trim tich, P-PO,, pH, téc do nitrat
héa tai néng do co chat bé sung 0,1 mg/L, toc
d6 phan nitrat héa tai nong dé co cht b6 sung
0,5 mg/L, nong dd TAN, d6 mudi, Nts, pH tram
tich. Mat d6 vi khuan nitrat héa c6 moi tuong
quan yeu véi céc yeu t6 tbc do nitrat hoa tai
nong do co chat bd sung 1,0  mg/L, Chlorophyll
a, BOD;s, N-NO,, vi khuin tong s0 va Pts.

Téc d6 phan nitrat hoa tai nong do co chit
b sung 0,1 mg/L co mbi tucmg quan y nghla
véi 15/19 thong s6 nghién ciru . Ba thong s
khéng c6 moi twong quan 1a N-NO,, N-NO; va
COD. Toc do phan nitrat tai nong do co chat
ndy c6 mdi twong quan cao véi mat do vi khuén
phan nitrat héa va Pts, twong quan trung binh
voi Eh, mat 46 vi khuan oxy héa sulfur mat do
vi khuin tong s6, pH trAm tich , P-PO, , BOD,
tuong quan yeu v@i cac thong sb N-NH,, Nts,
pH trong nuéc, do muodi, Chl. a, mat do vi
khuan nitrat héa va tdc d¢ phan nitrat hoa tai
ndng dd co chit bd sung 0,5 mg/L.

Bing 3. Hg sb tuong quan (R) gilta mét do vi khuén va tdc do phan nitrat véi cac yéu té moi
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truong
Théng sb Vikhudn phan | Téc 46 phan nitrat hoa Tée d6 phén nitrat hoa
— nitrat khi bo sung +0,1 mgN/L | khi b sung +0,5 mgN/L

L | pH tram tich -0,33 (n = 180) -0,35 (n = 60) -0,08 (n = 60)
2 | Eh tram tich (mV) -0,49 (n = 180) -0,47 (n = 60) 0,02 (n = 60)
3 | Nts(g/kg khg) -0,34 (n = 80) 0,26 (n = 60) 0,18 (n = 60)
4 |pts (g/lfg khd) -0,19 (n = 80) 0,50 (n = 60) -0,12 (n = 60)
5 pP} nuoe . 0,41 (n = 180) -0,28 (n = 60) 0,23 (n = 60)
6 | D6 mudi (don vi) -0,35 (n = 180) -0,25 (n = 60) 0,04 (n = 60)
7 | BODs (mg/L) 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/l) 0,35 (n= 180) 0,29 (n = 60) 0,33(n = 60)
10 | NOy(pgN/L) 0,21 (n = 180) 0,02 (n = 60) 0’52 (n = 60)
11 | NO, (ugN/L) 0,00 (n = 130) 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) 021 (n = 60)
14 | VK téng sb 0,20 (n = 180) 0,36 (n = 60) 0.14 (n = 60)
15 | VK Nitrat 0,59 (n= 180) 0,20 (n = 60) -0’1 8 (n = 60)
16 | VK OXH sulfur 0,71 (n = 180) 0,43 (n = 60) 043 (n = 60)
17 | VK Phan nitrat 1,00 (n = 180) 0,50 (n = 60) 037 (n = 60)

18 Téc d9 phan nitrat hod 0,50 (n = 60) 1 )
khi b6 sung+0,1 mgN/L ’ 00 (n=60) 0,14 (n = 60)

Téc d6 phan nitrat hoa =

19 khi boosrl)mg-FO 5 mgN/L 037 (n = 60) 0:14 (n = 60) 1,00 (n = 60)
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Hinh 2. Mit 46 vi khudn phan nitrat héa trong khu vuc nghién ciru

Tiém ning phan nitrat héa )
Téc do phan nitrat hoa tai cic tram diao
dong tir 0,0 pgN/g dén 69,0 ngN/g udt/gio. Toc
d6 phan nitrat hoa dat gia tri thap nhat tal‘Tlen
Yén mua kho ndm 2018 khi bo sung co c‘hat 0,5
mg/L va dat gia tri cao nht tai tram l?ang La
mila kho ndm 2019 khi bd sung co chat la 0,1
mg/L. Téc d6 trung binh tai thoi diém nghién
ciru 13 18,4 + 7,4 ugN/g dat u6t/gio. Tropg do:
tbc dd phan nitrat héa trung binh trong mua khé
14 17,5 + 7,2 ugN/g dét udt/gio va trong mua
mua la 19,3 + 7,6 ngN/g dat w6t/gior (hinh 3).

700
60.0
50.0
400
300
200
100
0.0

ngN/g dat uét/gio

" Tiém niing phan nitrate

<01mg/l =0,5mg/L

_Tai nong d6 co chét duge bd sung 0,1 mg/L,
khéng c6 sy khac biét vé tbc do phan nitrat
th‘eo thoi gian va theo khong gian. Ngoai trir
vao mua khé, toc d6 phan nitrat héa trong
RNM cao hon so véi TCB (a = 0,05).

. Tai nong d¢ co chat duge b sung 0,5 mg/L,
t6c d6 phan nitrat héa trung binh thay déi theo
thoi gian va khéng gian. Ngoai trir truong hop
trong TCB, téc d6 phan nitrat hoa trung binh
khéng c6 sy khac biét giita mia mua va mua
khé (o = 0,05).

Hinh 3. Tiém nang phan nitrat ha clia h vi sinh vt trong RNM va TCB
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Téc d6 phan nitrat hoa trung binh tai néng
do co chat duogc bd sung 0,1 mg/L (25,8 + 8,1
ugN/g dat u6t/gio) cao hon toc dd phan nitrat
héa tai ndng d6 co chat duge bd sung 0,5 mg/L
(11 0+4,1 pgN/g dat uot/glo) (a=0,01). Két
qua nghlen ciru cho thay, toc d phan nhitrat héa
co thé bi tc ché khi co chat dugc bd sung tai
ndng db cao.

Tuong quan gifa vi khuin phan nitrat héa
véi cac yeu t6 mai trlrong

Tu'ong quan glua vi khuan phan nitrat héa
VvGi cac yéu to méi trudng dugc trinh bay trong
bang 3. Tir d6 thiy 13 mat do vi khuén phan
nitrat héa trong nudc c6 méi tuong quan y
nghia véi 16/19 thong sb mbi truong khao sat
trir N-NO;, va COD. Mat d% vi khuin phén
nitrat hoa c6 hé sb tuong dong cao voi mat do
vi khuén oxy héa sulfur, mét d¢ vi khuan nitrat
héa va toc d6 phan nitrat héa taj nong dé co
chit bd sung 0,1 mg/L. Mét d vi khudn phan
nitrat hoa c6 méi tuong quan trung binh véi cac

thong td Eh trAm tich, P-PO,, pH, tbc do nitrat
héa tai ndng do co chat b6 sung 0,1 mg/L, toc
d6 phan nitrat héa tai nong do co chét bd sung
0,5 mg/L, nong dé TAN, do mudi, Nts, pH tram
tich. Mat d6 vi khuan nitrat héa c6 moi tuong
quan yeu voi cic yeu t6 tbc do nitrat hoa tai
néng d6 co chat bd sung 1,0 mg/L Chlorophyll
a, BODs, N-NO,, vi khuén tong s0 va Pts.

Téc d6 phan nitrat hoa tai nong do co chét
b6 sung 0,1 mg/L co mbi tuong quan y nghla
vai 15/19 thong sb nghién ciru . Ba thong so
khdng c6 moi tuong quan 1a N-NO,, N-NO; va
COD. Toc dé phan nitrat tai nong do co chat
ndy c6 mdi tuong quan cao v6i mat dd vi khuan
phan nitrat héa va Pts, twong quan trung binh
v6i Eh, mat d6 vi khuan oxy hoéa sulfur mat do
vi khuén tong s0, pH trAm tich , P-PO, , BOD,
tuong quan yéu vdi cic thong sd N- NH,, NtS,
PH trong nuéc, d6 mudi, Chl. a, mat do vi
khuan nitrat héa va tdc d6 phan nitrat hoa tai
ndng dd co chat bd sung 0,5 mg/L.

Bang 3. HE s0 tuong quan (R) giira mat d¢ vi khuén va téc do phan nitrat véi cac yéu t6 moi
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i trudng
Théng sb Vi khnz?m phan Téc d6 phan nitrat hoa Téc d6 phén nitrat hoa
I nitrat khi b6 sung +0,1 mgN/L | khi bd sung +0,5 mgN/L
1| pH tram t}ch -0,33 (n = 180) -0,35 (n = 60) -0,08 (n = 60)
2_| Eh trdm tich (mV) -0,49 (n = 130) -0,47 (n = 60) 0,02 (n = 60)
3 | Nts (g/kg kh?) -0,34 (n = 80) 0,26 (n = 60) 0,18 (n = 60)
4 | Pts (g/lfg kho) 0,19 (n = 80) 0,50 (n = 60) 0,12 (n = 60)
5_| pH nuéc ' -041 (n = 180) -0,28 (n = 60) 0,23 (n = 60)
6 | D9 mudi (don vi) 0,35 (n = 180) -0,25 (n = 60) 0,04 (n = 60)
7 | BOD;s (mg/L) 0,27 (n = 1380) 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, (pgN/) 0,35 (n = 180) 0,29 (n = 60) 0 33(n = 60)
10 | NOy(pgN/L) -0.21 (n = 180) 0,02 (n = 60) 0.52 (n = 60)
11 | NO; (ugN/L) 0,00 (n = 130) 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 | Chla (ug/L) -0.27 (n = 130) -0,20 (n = 60) 021 (n = 60)
14 | VK téng sb 0,20 (n = 180) 0,36 (n = 60) 0,14 (n=60)
15 | VK Nitrat 0,59 (n = 180) 0,20 (n = 60) 018 (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) 037 (n = 60)
18 T(")F dé phan nitrat hod 0,50 (n = 60) 1 _ ,
khi bb sung0,1 mgN/L 00 (n = 60) 0,14 (n = 60)
Téc d% phan nitrat hoa -
19 khi boosll)mg+0 S mgN/L 037 (n =60y 0.14 (n= 60) 1,00 (n = 60)
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~ Téc d6 phan nitrat héa tai ndng dd co chét
b6 sung 0,5 mg/L c6 mbi twong quan y nghia
véi 14/19 théng sb nghién ctu. Bén yéu t6
khong c6 moi twong quan 1a N-NO;, 46 muébi,
pH va Eh trim tich. Téc d6 phan nitrat héa co
mdi tuong quan cao voi nong d6 N-NO,, tuong
quan trung binh véi BODs, N-NH,, pH nudéc,
Chl. a, COD, P-POy, Nts, vi khuan nitrat hoa,
tbc d¢ phan nitrat héa tai néng dd co chit bs
sung 0,1 mg/L, mat do vi khuén tong s6 va Pts.

KETLUAN

Mat d6 vi khuan phan nitrat héa dao dong
I6n trong khoang tir (1,0 % 102)—g4,6 x 10%)
MPN/mL, trung binh 1,1 £ 0,3 x 10° MPN/mL.
Theo thoi gian, mit do nhém vi khuan trong
TCB mua khé 16n hon so véi mia mua nhung
khéong khac nhau rd rét trong RNM (o = 0,05).
Theo khong gian, mat do vi khuan trong RNM
16m hon trong TCB & ca 2 mua (o = 0,05). Mat
d6 vi khudn phan nitrat hoa c6 moi tuong quan
véi nhiéu yéu tb moi truong, ddc biét la cic
nhom vi khuin oxy hoa sulfur, vi khuan nitrat
hoa, pH, Eh, Nts, N-NH,, P-PO, va B9D5.

Téc d6 phan nitrat hoa dao dong trong
khoang tir 0,0 - 69,0 ugN/g dﬁ‘t‘uotﬁglo,k trung
binh 18,4 + 7,4 ugN/g dat uot/gio. Toc d6 phan
nitrat hod khi bd sung co chat 0,5 mg/l trong
TCB cao hon trong RNM (a0 = 0,0?). Téc dd
phan nitrat tai n6ng doé co chﬁt£ boz sung 0,1
mg/L cao hon tai nong do co chat bo' sung O,‘S'
mg/L (o = 0,01). Toc do phan nitrat ho? c6 moi
twong quan voi nhiéu yeu to m61; trudng, d’ac
biét 1a voi mat d6 cac nhom vi khuén nitrat hoa,
oxy hoa sulfur, pH, Eh, Pts va P-POs.

Léi cdm on: Bai bao ndy la m(f)txpha?m'kﬁt ciug
nghién ciru cua nhiém vu hop phan nhanh so

thudc d& an 47, ma sb VAST.DA47.12/16-19.
; anh cam on sy ho trg

dm tac gia xin chén th ho
g?zhinh cga Vién Han 1am Khoa hc_)(’: va»Con}g
nghé Viét Nam (VAST) va su cong tac cita céc
dong nghiép tai Vién Tai nguyen va Moi trudng
bién (IMER).
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