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TOM TAT: Anh heéng mong dé co chit va tam i thu miu dén tiém ning nitrate hoa va ki
nitrate hoadwoc danh gia dra trén It qui nghién @u ti 6 tram Wi dac diém rén day khac nhau
thugc khu wc nudi thy sin ven bén Hdi Phong trong 270t thu miu thang 4 va thang 8im 2013.
Téc dg nitrat hod va ki nitrat hoddwoc phan tich thong qua cac thi ngimt mé plang i viéc by
sung va khéngdsung e chit bang phrong phapiic ché acetylene. Kt qui phan tich cho iy, tic
dé nitrat va khr nitrat hoa daodéng trong khdng 1,5 - 8,6tgN/g Lro’[/glo va trong khdng 11,0 -
54 O,ugN/g wot/gio twong ung. Gi 2 qua trinh nay pdr thusc vao m)ng dé co chit va trgm v thu
mau. Nong d¢ co chat kich thich qua trinh chwfyl hoa n|b vO @, toc dé chuyn hod ting khi mng
dé co chat tang, nheng chi trong gisi han nhit dinh, khi wng dg co chit cao on gigi han < irc ché
qua trinh qué trinh nay. Nging rong dé co chit cho qua trinh nitrat hoa va khitrat hoa 1a 0,55
- 1,00 mgN/I va 1,53 - 2,82 mgN#oing iing.

Tir khod: Toc do nitrat hod, tc dg khe nitrat hod, @ chat, tram i, nudi thy sin ven bén, Hdi
Phong.

doc [3 4]. Do \y, viéc nghién é¢u dé dua ra
cac gal phap ntim kiém soat ong do amoni,
nitrit va nitrat khdng chla diéu kién tién qu;ét
anh hrong dén nang suit va gn lugng nudi
trdng ma con gop pim giam thiéu tacdong tiéu
cuc cia ngwn nuwc thai thuy sin dén moi
truong sinh thai ven Bn.

MO PAU

Trong qua trinh nudi éng thiy sin, cac
hop chit nito vd o (NH,', NH;, NO, va NG)
duogc tich Iuy dan do sr bai tét truc tiép tir doi
tuong nudi, phan hpthirc an du thira hay &n
co tr ngLﬁn nrgc cap vaoda nhém nito vo .
Day la cac tac nhainh hmng dén sin Iu:orng

va ring sut nudi thly sn noi chung va nuoi
thuy san nroc lg noi neng Amoni va nitrit la
doc to ddi voi doi tuong nuoi, léi né co the gay
ra higu tng @p tinh va kinh nién &h dén giam
kha ning dé khang Bnh va gaim sr sinh trrong
cua Vvat nuoi [1, 2]. Nitrat khong gayloc truc
tlep choddi twong nudi nleng sr cé mit véi
nong do cao trong ao nuoiéskich thich g né
hoa @a to va quado anh hrong dén sinh
truong Vat nuédi do théu ht dxy vadoc t tao
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Vi sinh VAt day dong vai tro quan tng
trong qua trinh chudn hoa niv trong ao nuoi
tém. Dudi diéu kién hiéu khi, vi khian nitrate
hoa chuyn hod amoni (NLTT) thanh nitrit
(NO,) va tiép theo thanh nitrat (N£), trong
khi d6 dusi diéu kién ky khi, vi khuin khir
nitrat hoa chu@rn hoa NQ va NQ thanh khi

N,O, N, va ndt phan thanh NH Thong qua
hai qué trinh nay, cac #ho nhem nito vé
tich Iuy trong qua trinh nudi éng € duoc loai



bo mot phan (qua trinh ¢ lam sch). Do do,
Viéc nghlen @¢u danh gla #m ning chuﬁn hoa
cac cht 6 nhém nito vO @ vadanh gia xem
yeu t6 nao kém soéat éc do chuyén hoa céac
chit & nhEm nay cé y ngta khoa loc va thrc
tién cao. Bay $ la @ v khoa hc dé dua ra
giai phap nang cao khnang tr lam sch cac
chit 6 nhBm nito vd . Bang cach tra chon
tram vi thu miu codac diém nén day khac nhau
(c6 hay khong co cay Ag min phat trén) va
thiét ké thi nghém mo pléng, bai bao nayta
budc dau danh giaduoc anh hrong aia rong
do co chit va tmm vi thu miu dén tiém ning
chuyén hoa nit vé  trong khu wc nudi thy
san ven bén Hai Phong.

VAT LIEU VA PHUONG PHAP NGHIEN
clu

Tram vi va théi gian thu miu
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Hinh 1. So d6 diadiém thu miu khu wec nudi
trong thuy san ven bén Tién Lang va Céat &

G6m 6 tam vi nghién &u khac nhau thc
2 khu wrc nudi tbng thuy sin ven bén la khu
vuc huyen Tién Lang va khu wc huyn dao
Cat Hai, thanh plo Hai Phong. &i moi khu wrc
chon lya 3 tam vi thu miu dai dién cho cac
phuong thrc canh tac khac nhau: (1) afin
“nén” & tram ném ngoaidim nubi, dai dien
cho moi t[rorng tr nhién @a khu wrc nudi thy
san, ky higu mau la TLOO (khu wc Tién Lang)
va PLOO (khu wc Cat Ba); (2)Dam nuoi tbm
quang canh @i tién khong co thc vat ngip
man phat trén, ky hiéu mau la TLO1 va PLO1;
(3) Pam nuoi tdbm qgang canh co tic vat ngap
man phat trén, ky hiéu méu 1a TLO2 va PLO2

Nghién @u dnh heéng aia ongds ...

(hinh 1). Miu dugc thu vao 2dot dai dién cho
2 mua rd ¢t trong am la mua khd (thang
4/2013) va mua ra (thang 8/2013).

Phwong phap thu miu

Mau trim tichduoc thu thip bing cibc liy
mau chuyén dng, saudd dung thia inox vo
trang By l6p tram tich 3 ‘mit cho vao tdi lynon.
Song song & vi¢c ldy mau tram tich, 1 lit ndu
nuéc ting day ding dugc thu thp hing
Bathomet va &0 quin trong chai thy tinh
dung tich 1 lit vo trang. £méiu tram tich va
nuéc duoc bao quan trong fi da lanh treéc khi
mang & phong thi ngim cho x ly tiép theo.

Chuin bi nwéc nudi dy cho thi nghiém mé
phéng

Mau nudc ngay sau khi mangéyphong thi
nghiém € duoc loc qua mang 0,2m va chia
vao 6 binh tam giac & binh 150 ml, 3 binh
cho thi ngh#m nitrat hoé va 3 binh coailcho
thi nghém khir nitrat hoabé chuan bi cho thi
nghiém phan tichdc do nitrat hoa, dung idh
NH,Cl dugc bo sung vao 2 binh tam gidé co
nong d6 NH," cuwi cung ting 0,1 mgN/l va
1,0 mgN/I 1 binh conal khéng 1 sung NH".
Déi véi thi nghiém khir nitrat hoa @ng tién
hanh trong tr nhr Vay NO;" dugc bo sung vao
3 binh tam gla(de c6 rong do cudi cung ting
so Wi ban dau 1a 0,0 mgN/l, 0,1 mgN/l va
0,5 mgN/I.

Can chinh xac 0,3 @t uét cho vao i lo
peni dung tich 50 ml, dungng dinh mic dong
30 ml nréc u da chuin bi (chuyén) bi & trén
cho vao cac binh peni, amthl nghem lam &p
lai 3 lan, ddy nat cao su vaim xi nhom.

X&c dinh téc d nitrat hoa

Téc do nitrate hoadugc Xac dinh theo
phuong phépuac che acetylene theo ma tcia
Kim & cs., (1996) [5]. Can 0,3 g bun cho vao
lo peni thly tinh dung tich 50 ml, & sung
30 ml nréc nuoi dy da trung hoa khi OXy. Binh
nuoi (ﬁy duogc day bang nat cao su va ép @h
bang xi nhém. Binh nudiay dugc chia ra lam
2 nhém la nhém ebng tinh \6i acetylene (b
sung 20% khi acetylene vao binh (vol:vol) va
nhom am tinh khong obsung khi acetylene.
Nubi ciy tai 30°C trén ‘may dc woi toc do
70 vong/phat trong 4 h. 6E do nitrat hoadugc
xac dinh ing sr chénh éch ham rong NH,*
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gitta binh drong va am tinh.
X&c dinh tiém ning khir nitrat hoa

Tbc do khir nitrat hoaduoc xacdinh hing
phuong phapuc ch acetylene theo mé tcaa

Sgrensen, J. (1978) [6]. Can 0,3 g bun cho vao

lo thuy tinh dung tich 50 ml, ébsung 30 ml néc
i vao binhda cd ctira bun. Binh thy tinh duoc
day bang rip cao su va ép ¢gh bing xi nhém.
Dung khi CQ dé day hét khi oxy ra ngoai. Bm
khi acetylene vao binhéiv mét lugng thé tich

20% (vol:vol). Sau khitd hoan thanh c’bsung
khi acetylene vao cac binh nuéi/cs t|en hanh
thu mu tai thoi diém 0 hdé phan tich Ang do
(NO, + NO3). Mau con hi dugc a 4 h trong di
tai nhiét do 30°C co kc. Toc do phan nitrat hoa
bang krong (NG + NGs) mat di tai thoi diém 4
h s0 i thoi diém 0 h.

Phan tich cac clit nito vo ar

Nong do NH," duoc phan tich ing phrong
phap Phenat theo mé& tha Aminot & cs.
(2996) [7].

~ Néng @ (NO, + NOy) duoc phan tich
bing phrong phap Diphenilamin theo ma t
cuaboan B (2001) [8].

Xir ly sb liéu
Cac $ liéu, két qui nghién @u dugc xu ly

bang phrong phép thng ké sinh bc. Sr dung
chuong trinh ANOVAGNg ding trén phn mém

Microsoft Office Excel 201@¢é phan tich va i
ly s6 liéu.

KET QUA VA THAO LUAN

bic diém moi trwong cac tram nghién atu

Tram TLOO va PLOO la 2 #m nim ngoai ao
nudi thuyy san, nén day 1a ban pha cat va c6 cay
sU phéat tén. Tram TLO1 va PLO1 14 ao nudi
tbm quin canh i nén day la cat pha bun va
khong c6 thrc vat ngip man phat trén. Tram
TLO2 va PLO2 la ao nubi tdbm dog canh i
nén day caing bun nhugn vaduoc bao ph boi
l6p rong © day.

Nong dé NH," va (NG + NOy) trong dch
nudc nudi dy tai thoi gian ltc 0 gb va khéng
bd sung thém e chit (in situ) duoc chi ra ¢
bang 1. Nong ¢6 NH," daodong trong plam vi
rong tr 0,00 - 0,70 mgN/I. i tram thu ndu
TLO2 va PLO2, Ang do NH," c6 gia ti thip
nhat, thim tri khéng phat in thy NH," vao
thang 8/2013. Vao thang 4/2013ng do NH,"
tai tram TLO2 va PLO2 vao khmg 0,10 -
0,12 mg/l trong khidé cac tam khac c6 ng
d6 NH," tir 0,34 mg/Idén 0,70 mg/l. Nng do
(NO, + NO3) trong dch nréc nudi dy tai 0
gio daodong trong khang tir 1,46 mg/ldén
2,74 mg/l. Nng d6 (NO, + NO;) dat gia ti
thip nhit tai tram PLO1 thang 4/2013 \dat gia
tri cao niat tai tram TLOO thang 4/2013.

Bang 1 Nongdo NH," va (NG + NOy) trong dch nrée nudi dy ldac 0 gby

NH," (mgN/l)

NO, + NOs (mgN/l)

Tram vi

4/2013 8/2013 4/2013 8/2013
TLOO 0,63 0,70 2,74 2,70
TLO1 0,45 0,60 2,66 2,68
TLO2 0,10 0,00 2,66 2,68
PLOO 0,56 0,60 2,19 2,30
PLO1 0,34 0,45 1,46 1,60
PLO2 0,12 0,00 2,18 2,34

Téc dd nitrat hoa

Tbéc do nitrat hoa trong thi ngém mo
phong khéng B sung © chit (in situ) thang 4
va 8/2013 trong cacam nghién au daodong
tr1,5-8 6|JgN/g wot/h. Téc do nitrat hod thay
ddi nhiéu theo cac tm vi nghién &u. Tai tram
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TLOO, thc do nitrat hoadat gia ti thip nhit va
dat gid ti cao nft tai tram PLO1. i tram
TLO2 va PL0O2, khéng phat dn thiy NH,"
trong dch nudi dy tai 0 gio dodo khong phan
tich tc do nitrat hoa gi 2 tram nghién au nay
trongdiéu kién in situ (bang 2).



Nghién @u dnh heéng aia ongds ...

Bang 2.Téc do nitrat hod va ki nitrataia quin x4 vi sinh 4t ban dia

i \ . Nitrat hod (ugN/g wét/h) Khep nitrat hoa (ugN/g wét/h)
Tram vi Nong do6 cor chat
412013 8/2013 412013 8/2013
in situ 15 16 43 40
TLOO +0,1 4,8 66 60
+1,0 2,8 4 10
in situ 5,6 53 37 35
TLOL +0,1 3,4 32 35
+1,0 15 4 6
In situ 52 56
TLO2 +0,1 3,8 4 40
+1,0 9,9 8 5
In situ 2,0 2.7 31 27
PLOO +0,1 2,0 18 22
+1,0 1,2 3 3
in situ 7.3 8,6 1 15
PLOL +0,1 1,0 4 5
+1,0 1,0 4 3
in situ 32 34
PLO2 +0,1 13 28 31
+1,0 53 0 2
mdi tuong quan ch yéu theo khdng gian @m
001 | neg vi thu nﬁU)
0,009 1 v = 0,0207x+0,0155 I - , ..
o008 {  K2=07757 beé lam rd kn chat moi twong quan dia
0007 | tbc do nitrat Wi ndng do co chit, thi nghém
5 o md phing ma moi trong da duoc lam giau
2 oo voi co chat tai 2 nong d6 khac nhau la
E o3 + 0,1 mg/l va + 1,0 mg/l soov diéu kien thi
ol nghiém in situ da duoc tién hanh. Kt qua cho
" ‘ ‘ ‘ ‘ thay chi co tam TLO1 va PLOO la theo quydu
0 02 i 06 °s | trén, Bc do nitratedat gia ti cao nit tai diéu
: kién in situ va giam dan khi oo chat dugc bo

Hinh 2. Tuong quan tugn tinh gitacdo ~ SuUng (inh 3). Kt qui nay ding cho thy, ticm
nitrat hod i ndng do co chét (NH,") nang nitrat hoa & tram TLO1 va PLOO la
5,3 ugN/g uét/h va 2,7ugN/g uét/h trong ang.
Bing phrong phap phan tich dng ké sinh  Nong do co chit in situ tai 2 tram nay la gbi
hoc cho thiy tdc do nitrate hodn situco trong han cho qua trinh nitrat hoagu nong do NH,
quan ¥ 1& nghch wi ndng d6 co chit trong tang thi qua trinh lai bo NH," khoi méi truong
dich nudi @y tai 0 h (r =-0,88; n = 8). Bhgdo ¢ bi giam vauc cle.
co chat NI'-5I4+ cang cao thiéc do nitrate hod €6 T4j cac tam con hi, ndng dé co chét tang
xu the giam theo pirong trinh tugn tinh & kich thich qua trinh nitrat hod.aiTtram
y =-0,0207x + 0,0155 (hinh 2). Theo nghi€fr| oo va PLO1, 4c d¢ nitrate hoatat gia ti cao
ciu aia Kim & cs. (1996), Magalhdes & c¢s.npjt khi co chit dugc b sung 0,1 mg/l nimg
(2006) [5, 9] cho thy trong dieu kién in situ,  njng do co chit bd sung 1,0 mg/l thidc do
nong do co chat cang &ng thi bc dg nitrate hoa nitrat hoa gim nke. Tai tram TLO2 va PLO2,
CO xu tte tang Ién. Tuy nhién, cac tacagnay khi nbng doé co chit duoc bd sung § kich thich
chi danh gia ni tuong quan theo @i gian qua trinh nitrat hoadt do nitrat hoadat gia ti
trong khi nghién €u aia chdng téidanh gid cao nfat khi ndng do co chit duoc bd sung
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1,0 mg/l. Két qui nghién ¢u nay cho thy
nong do co chit ting € kich thich qua trinh
nitrat hoa nirng trong ngt glorl han nhit dinh,
khi nong d6 co chit vuot gioi han cho phepes
trc ché qua trinh nitrat hoa. Gi han nong do
co chit la khaing 0,55 mgN/Idén 1,0 mgN/I
(hinh 3).

EEEEE in siTu
—e—[NH4] at th: in sim

EZ0. - mg/l == 1.0mg/l
—8— [NH4] at 0h: + 0,1:ng/l  —d— [NH4] ar 0h: + 1,0mg/l

1,80

o wérh

Hinh 3. Téc d6 nitrat hoa i cac thi nghém
€0 I sung va khéngdsung o chat

Téc do nitrat hoa khdng rimg phu thudc
vao rong d6 co chit ma con ph thudc vao
tram vi thu mu. TLOO, TLO1 va PLOO c6dn
nang nitrat hoa thp, PLO1 c6 #m niang nitrat
hoa thp nhit 2,7 pgN/g uéth, tiép dén la
TLOO 4,8 ugN/g uét/h va TLO1 5,3ugN/g
wot/h. TLO2, PLO1 va PLO2 cééin ning nitrat
ho& cao bn, daodong tr 5,3 - 8,ugN/g uét/h.

Téc dd khir nitrate

Tbc @6 khu nitrat hod trongdiéu kién in
situ thdng 4 va 8/2013 trong caarr nghién
cru daodéng trong khéng tr 11 - 54ugN/g
wot/h. Toéc do khir nitrat hoadat gia ti thip
nhét tai tram PLO1 thang 4/2013 v@at gia td
cao nlt tai tram TLO2 thang 8/2013. Nhin
chung, éc @6 khir nitrat hoa 4i mdi tram
nghién @u la khéng thayi6i nhiéu giira thang
4 va thang 8 #m 2013 (lang 2).

Bang phrong phap phan tich dshg ké sinh
hoc cho thy, toc do khtr nitrat hoa co i twong
quan ¥ 1¢ thuan véi ndng dd co chit O gio trong
diéu kién in situ (r = 0,88; n =12), éng d6 co
chit cang iing thi tc do khir nitrate cangang
(hinh 4). Kt qua nghién ¢u nay déing phu lp
voi cac Kt qua nghién ¢u ala Kim & cs.
(1996); Magalhédes & cs. (2006) [5, 9].
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006 1 n=12

¥ =0.,0265x-0,0279
R*=0.7825
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Hinh 4. Tu:orng quan tugn tinh gita Hc do khir
nitrat hoa va éng do co chit (NO, + NOy)

Tai mdi tram nghién ¢@u, toc do khir nitrat
c6 xu ti¢ giam khi nong d6 co chit dugc bd
sung 0,1 mg/l va 0,5 mg/l, ngictrir tram TLOO
c6 ©c do khir nitrat hoa ang 1én khi b sung
0,1 mg/l nlung lai giam manh khi rong do co
chat duoc b sung 0,5 mg/l. Kt qua nay cho
thiy nong do (NO, + N03) hién c6 ngoai Hin
tru:ong la gbi han cho qua trinh kin nitrat ho4,
néu nong do co chit ting co th% s rc ché qua
trinh khr nitrat hod. Géi han nong do co chit
(NO; + NO;) cho qua trinh kin nitrat hoa
trong khang tr 1,53 mgN/ldén 2,82 mgNI/l
(hinh 5).

=3 in situ 0,1 my/l oI 1,0 mg/

—e—[NO3]| at oh: in situ

—8—"NO3] at 0h: +0.1mg/

—4—[NO3] at 0F: +0,5mg/!

g uoLh

Hinh 5. Téc do khir nitrate hoa coéosung va
khéng b sung thém éng do co chit

Toc do khir nitrat hoa khong rning phu
thuoc vao dng do co chit ma con ph thudc
vao tam vi thu mau. Tram TLOO va TLO2 co
tiém nang khr nitrat hoa cao ¢n han cac tam
con hi, véi téc do cuc dai la 63ugN/g uort/glor



va 54 pgN/g u6t/gio twong ung. Tram TLO1,
PLOO va PLO2 coéc do khir nitrat trung binh
va daodong trong khéng 29-361gN/g uot/h.
Riéng tam PLO1 c6 éc do khir nitrat ét thap,
chi dat 13ugN/g udt/gio. Tuy nhién, thng téi
khong phat Hin thay sr khac bét 16n ve toc do
khir nitrate gira mua nra va mua kho. N
nghién @u khac ¢ing cho tlﬁy toc do khu
nitrate bén ddi theo khong gian, cacam co
nén day khac nhau codin nang khi nitrate hoa
khac nhau [9, 10].

KET LUAN

Téc @6 nitrat hoa trong khuwc nudi thy
san ven bén Hai Phong daaiong trong khang
tr1,5-8 6ugN/g wét/giv. Yéu t6 nong do co
chat (NH4) va tam vi thu miu céanh hrong
manh dén tiém nang nitrat hoa. Trong @i han
nhat dinh (0,55 - 1,00 mgN/l), dng @ chit
ting € kich thich qua trinh nitrat hoaunhg
khi nong do co chit vurgt qué géi han s rc ché
gua trinh nitrat hoa.

Téc do khar nitrat hoa trong khuwc nghién
ceu dao dong trong khéng r 11,0 -
54,0 ugN/g uet/gio. Trong gbi han nhit dinh
(1,53 - 2,82 mgN/l), éng do co chit ting (NO,
+ NOy) thi t6¢ do khir nitrat hoa ang, nhrng khi
nong do co chét virot quA géi han 8 e ché quéa
trinh khr nitrat hoa. Pi thuoc vao tam vi thu
mau ma ndi tram vi c6 tém ring khr nitrat hoa
va gisi han nbng do co chit khac nhau.

Loi cam on: Bai bao nay 1a @t phin két qua
nghlen Gu cladé tai VAST06.03/13-14. Nhom
tdc gi xin chan thanh &m on sr hd tro tai
chinh @a Vién Han lam Khoa ¢c va Cong
nghe Viét Nam va g COng tac Ga cacdong
nghiép tai Vién Tai nguyén va Mai trong bién.
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STUDY ON EFFECT OF SUBSTRATE CONCENTRATION AND
SAMPLING SITES ON INORGANIC NITROGEN TRANSFORMATION
RATES IN COASTAL AQUACULTURE AREA OF HAI PHONG

Do Manh Hao', Dao Thi Anh Tuyet', Le Minh Hiep®, Le Thanh Huyerf

Ynstitute of Marine Environment and Resources-VAST
’Hai Phong Department of Science and Technology

ABSTRACT: The regulation effecof substrate concentration and sediment features on
nitrification and nitrate reduction potentials wassessed based on study results at 6 sites with
different sediment characteristics and aquacultgroptions in two coastal culturing zones in Hai
Phong city, in April and August 2013. Nitrificatiand nitrate reduction rates were measured in
slurries of field samples and enrichment experimarging the acetylene inhibition techniques.
Nitrification and nitrate reduction rates rangedofn 1.5 - 8.pgN/g wet weighth™ va 11.0 -
54.0gN/g wet weighth, respectively. Both of these processes dependedsuirstrate
concentrations and sampling sites. Substrate abditg stimulated inorganic nitrogen
transformation activity but only within retrictecamge, further increase in substrate availability
inhibited the activities. The thresholds of sub®traoncentrations for nitrification and nitrate
reduction were in ranges of 0.55 - 1.0@N/l and 1.53 - 2.82 mgN/l, respectively

Keywords: Nitrification rate, nitrate reduction rate, subates, sampling site, coastal
aquaculturing, Hai Phong.
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