KHOA HOC CONG NGHE

NGHIEN CUU BONG THAI DINH DUGNG NITO VA

PHOT PHO TRONG NUOC KHU VUC NUOI CA LONG BIEN

TAI CAT BA - HAI PHONG

Tran Quang Thu* ", Nguyén Dirc Ci, Duong Thanh Nghi?

TOM TAT

Nghién ctru dong théi cac chat dinh duong nito (N) va phét pho (P) trong nuéc khu vie nuéi ca
16ng bién tai thi tran Cat Ba, huyén Cat Hai, thanh phé Hai Phong cho két qua: Vao mtia mua, ham
lwong N va P trong nudc thuong cao hon so voi mua kho; trong cac thong s dinh dudng goc nito,
ghi nhan ham lugng N-NH,* trong nudc luon cao nhat. Ham luong N va P ting cao khi thiy triéu
xudng lac nudce rong, gidm khi thiy triéu 1én lac nuéc 16n. Két qua nghién ctru ngay 16 - 17/5/2021,
chénh lech ham luong dinh duéng trong nuéc lic nudce rong va lic nude 16n voi cac thong s6 N-
NH,*1a 0,195 mg/1, P-PO,* (0,021 mg/1), téng N (0,184 mg/1), téng P (0,147 mg/1). Két qua nghién
cltu ngay 6 - 7/9/2021, chénh léch ham lugng lic nuéce rong va lic nuéce 1on kha cao voi cac thong
s6 N-NO, (0,013 mg/1), N-NO; (0,120 mg/I), N-NH,* (0,236 mg/1), P-PO,* (0,034 mg/]), téng N
(0,280 mg/1), téng P (0,129 mg/1). Bién dong ham luong céc chat dinh dudng chimg minh tac dong
nguodn dinh duong tir luc dia dua vao viung nuéi 1a kha 1on. Trong méi trudng nudc, budc dau ghi
nhan su trong quan gitra thong s6 N-NH,* va téng N c6 he s6 tuong quan r = 0,50; thong s6 N-
NO, va N-NO; c6 he so twong quan r = 0,45. Gia tri hé s6 twong quan r thap ctia cac chat dinh
duong N thé hién hanh vi chuyén hoéa cac dang trong méi truong nuwéec manh va kha nang tir 1am
sach méi truong nuéc khu vuc nuoi tot. Gia tri rii ro méi truong RQ dinh duong cia nuodc bién
dong trong thoi gian nghién ctru (tir nam 2005 - 2021) lién quan dén s6 luong long be va duy tri &
muc do (1): Nguy co 6 nhiém moi truong thap dén mitc do (4): Nguy co 6 nhiém moi truong rat
cao, trong do gia tri RQ dinh dudng cao vao nhimg nam 2016 (2,09), nam 2017 (1,36) va nam 2018

(1,65).

Tt khoéa: Cdt Ba - Hai Phong, nuoi cd long bién, dong théi dinh duong N va P,

1. DAT VAN BE

Hien nay, vdn dé 6 nhiém cac chat dinh
duong trong nuéc & khu vuc nudi ca long bién 1a
nguyén nhan gay ra su ¢ moi truong. Khi moi
truong nudc bi 6 nhiém tao diéu kién thuan loi
cho dich bénh phat trién, gay thiét hai 16n cho
nguoi nuoi. Nhimg nam qua, hoat dong nuodi ca
long bién tai thi tran Cat Ba, huyeén Cat Hai, thanh
pho Hai Phong da tao viéc lam cho nguoi dan, gép
phan phat trién kinh té thiy san tai dia phuong. Bén
canh két qua dat duoc, nghé nuoi ca 16ng bién tai
thi trdn Cat Ba, huyén Cat Hai, thanh pho Hai

''Vién Nghién ctru Hai san
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Phong da timg gap kho khan do chat luong moi
truong nuéc bi suy giam. Theo R. P. Hedrick
(1998) [1], khi moi truong nudc bi 6 nhiém la mot
trong nhimg nguyén nhan gay ra sy c6 moi truong
va dich bénh gay thiet hai dén cac ho nuoi ca long
bién. Nhu vay, viéc quan ly tot moi truong nudi 1a
mot trong nhitng khau quan trong, quyét dinh su
thanh cong ctia nghé nu6i ca long bién. Dé co
thong tin vé dinh duéng N va P trong nudc khu
vuc nudi ca bién viing ven bién phuc vu cong tac
quan ly, giam sat chat luong moi trudng giup hoat
dong nudi an toan, viéc nghién cttu dong thai dinh
duong N va P trong nudc khu vuc nuoéi ca bién tai
thi tran Cat Ba, huyén Cat Hai, thanh phé Hai
Phong 1a can thiét. Két qua nghién ctru nay c6 y
nghia khoa hoc va thuc tién nham cung cap thong
tin phuc vu cho viéc quan ly moéi truong ving nudi,
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g6p phan phat trién bén vimmg nghé nuoi ca long
bién tai dia phuong.

2. TAI LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Tai lieu, dia diém, noi dung nghién ctru

- Dit lieu sir dung trong nghién ciru nay la toan
b6 so6 lieu dinh dudng N va P trong nudc tai khu
vuc nudi c4 16ng bién thi tran Cat Ba, huyén Cat
Hai, thanh pho Hai Phong cia “Nhiém vu quan
tric moi truong khu vuc nudi cd bién tip trung,
nam 2005 - 20217, Nghién cttu bién dong theo nam,
theo mua khé (thang 4 - 5) va mua mua (thang 9 -
10) tai diém CB1, CB2, CB3, CB4, CB5 (Hinh 1).

- Biém nghién ctru Bén Béo - CB2 (107°2’50”E
- 20°45’39”N): Lay mau nghién ctru bién dong dinh
dudng N va P theo tang nudc (ting mit, ting day)
va chu ky triéu theo thoi gian trong ngay, tan suat
2 gio/1 lan lay mau.

+ Dot 1: Thoi gian nghién ciu tit 7 gio ngay
16/5/2021 dén 9 gio ngay 17/5/2021 (cudi mua kho).

+ Pot 2: Thoi gian nghién ctu tir 6 gid ngay
6/9/2021 dén 8 gio ngay 7/9/2021 (cudéi mua
mua).

+ Cac thong s6 moi truong nghién ciu: N-NH,,
N-NO,, N-NO;, P-PO?, tong N, téng P.

2 g
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Hinh 1. Vi tri cac diém nghién ctru tai khu vue nudi
ca long bién thi trdn Cat Ba, huyen Cat Hai,
thanh pho Hai Phong

2.2. Phurong phap nghién cttu

221 Phuong phidp Idy mau, phan tich moi
truong

- Phuong phap 14y mau nuoc bién theo TCVN
6663-1: 2011 [2], bao quan mau theo TCVN 6663-3:
2016 [3].

- Phuong phap phéan tich: Thong s6 N-NH,'
theo APHA 4500 NH," - F; N-NO, theo APHA-4500-
NO,B; N-NO, theo APHA-4500 NO;, E; P-PO,*
theo APHA-4500- P [4]; tong N theo TCVN 6638:
2000 [5]; tdng P theo TCVN 6202: 2008 [6].

- Dia diém phan tich mau: Phong thi nghiém
Khoa hoc bién - Vién Nghién cttu Hai san.

2.2.2. Phuong phdp danh gid moi truong nuoc

-Panh gia kha ning rii ro 6 nhiém méi truong
nudc voi nhom dinh duong (RQ dinh dudng), cu
thé, nhimg thong s6 N-NH,", N-NO,, N-NO,, P-
PO,* ¢6 gia tri giéi han duoc tinh theo cong thic:
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= J\PNEC)i
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Phan mitc chi s6 rai ro méi truong RQ nhu
sau [7]:

Chi so RQ

Tiéu chi
: Mtic d6 hoac
nguy co 6 nhiém @
moi trueong rat cao
: Mtic d hoac
nguy co 6 nhiém 3)
moi truong cao
: Mc d6 hoac
nguy co 6 nhiém
moi truong trung
binh
: Mittc d6 hoac
nguy co 6 nhiém (6]
moi truong thap

Mitc do

RQ>1,5

1,25<RQ <1,5

1<RQ<1,25 )

RQ <1

2.2.3. Phurong phdp xitly so liéu

S6 liéu duoc xtt ly bang phuong phap thong ké
trén phan mém Excel 2010 dé danh gia hién trang,
bién dong, phan tich twong quan dinh duong N va P
trong moi truong nudc.

He so twong quan duoc tinh theo cong thic [8]:
- %y
Fyy = ————

Sy.S y

Trong do: He s6 tuong quan ldy gia tri trong
khoang tir-1 dén 1 (-1 <r <1). Khi r cang gan 0 thi
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quan hé cang 1éng 1éo, nguoc lai khi r cang gan 1
hodc -1 thi quan hé cang chit ché (r > 0 c6 quan hé
thuan va r < 0 c6 quan hé nghich). Trong truéong
hop r = 0 thi gitta x va y khong c6 quan hé.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pong thai dinh dudng trong nudc khu viee
nudi ca 1ong bién thi tran Cat Ba, huyén Cat Hai,
thanh phé Hai Phong

3.1.1. Bién dong cédc chat dinh duong N va P
trong nudc theo thoi gian (nam 2005 — 2021)

- Ham luong N-NH;: Bién dong N-NH,* trong
nuoc theo mua tai khu vue nuoi kha 6n dinh trong
khoang thoi gian ttr nam 2005 - 2014; ghi nhén
ham luong N-NH,* tang cao vao cac nam 2016 -
2018. Cac nam sau tir 2019 - 2021, ham luong N-
NH," trong nuéc giam; vao mua kho ghi nhan ham
Iwong N-NH," (0,018 - 0,514 mg/1, trung binh 0,151
mg/]) thdp hon so véi mua mua (0,021 - 0,645
mg/], trung binh 0,175 mg/l). Bién dong ham
lwong N-NH,* theo mua trong thoi gian (nam 2005
—2021) duoc thé hién trong hinh 2a va thudng cao
nhat trong sé cac thong s6 dinh duong N va P

(Hinh 4); ham luong N-NH," trong nudc cao khi
diéu kién pH nuéc > 7,0 va nhiét do nudc > 26°C thi
ty 1¢ % ctia NH, ting cao trong téng ham luong
amonia va NH, gay doc cho doi tuong hai san nuoi
[91.

- Ham lrong N-NO,: Két qua nghién ctru N-
NO, trong nudc khu vuc nudi ca long bién thi
tran Cat Ba, huyen Cat Hai, thanh pho Hai Phong
thé hién ro quy luat: Ham luong N-NO, trong
nudc vao mua mua (0,005 - 0,051 mg/l, trung
binh 0,017 mg/1) cao hon so véi mua kho (0,003 -
0,024 mg/1, trung binh 0,011 mg/1), chénh léch
ham luong N-NO, trung binh giita hai mua la
0,005 mg/1 (Hinh 2). Két qua nay ciing tuong
dong voi két qua nghién ctru ctia Poan Bo (2001)
[10] nghién ctu ham luong N-NO, trong nudéc
bién ven bo: Do N-NO, la san phdm trung gian
clia qué trinh dam hoéa nén khong bén, mua kho
thuong thap do bi chuyén thanh N-NO,; mua he
tang do qua trinh phan hiay va khoang hda chat
hitu co méi, cudi hé thuong ghi nhan ham luong
N-NO, dat cuc dai.
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Hinh 2. Bién dong ham lugng N-NH,*, N-NO, trong nudc khu vyc nudi ca 16ng bién thi tran
Cat Ba, huyen Cat Hai, thanh phé Hai Phong (nam 2005 - 2021)

- Ham lrong N-NO;: Bién dong N-NO, trong
nudc bién khu nuoi cho thay, trong mua kho, su
gia tang ham lugng N-NO; trong nuéc tit nam
2005 - 2014, sau d6 giam trong nam 2016 - 2017,
giam manh trong thoi gian 2018 - 2020; nam 2021,
ghi nhian ham luong N-NO; la 0,098 mg/l, cao
tuong duong nam 2017 (0,100 mg/I). Trong mua
mua, ham luong N-NO; bién dong giita cac nam
khac voi bién dong theo xu huong trong timg giai
doan vao mua kho; ham lwong N-NO; cao nhat,

dat 0,136 mg/1 vao nam 2008, thap nhat trong nam
2017 14 0,020 mg/1 (Hinh 3a).

- Ham lrong P-PO/: Bién dong ham luong P-
PO,* trong nudc tai khu vuc nuéi ca 16ng bién thi
tran Cat Ba, huyen Cat Hai, thanh pho Hai Phong
duoc thé hién & hinh 3b. Két qua nghién ctru ham
luong P-PO,* trong nudc vao mua kho (0,007 -
0,160 mg/1, trung binh 0,033 mg/I) thap hon so véi
mua mua (0,014 - 0,167 mg/l, trung binh 0,055
mg/1). Xu thé bién dong va gia taing ham luong P-
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PO, trong nudc cao trong khoang thoi gian tir
nam 2009 - 2014, caAc nam con lai bién ddi khong

theo quy luat, ghi nhan ham luong P-PO,* cao nhat
vao mua mua nam 2019 dat 0,167 mg/1.
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Hinh 3. Bién dong ham hrong N-NO;, P-PO,* trong nuéc khu virc nuéi ca 16ng bién thi tran Cat
B3, huyén Cat Hai, thanh phé Hai Phong (nam 2005 - 2021)

- Ham luong téng N: Két qua nghién ctru ghi
nhan ham lueong téng N trong nuéc khu vuc nuoi
¢6 xu huéng giam trong thoi gian nghién cttu nam
2005 - 2021 (Hinh 5). Ham luong téng N cao vao
cac nam 2008 (trung binh 0,562 mg/1); nim 2012
(0,564 mg/1); nam 2016 (0,551 mg/]), gidm thap
trong cac nam 2019 - 2021 (dao dong trong khoang
0,180 - 0,209 mg/1).

- Ham Irong tong P-Ham luong téng P trong
nudc ¢ xu huong giam trong thoi gian tir nam
2005 - 2009, sau do c6 bién dong trong nam 2013 -
2016; ghi nhan ham luong tdng P dat cao nhat vao
nam 2016 (0,490 mg/]), sau d6 xu huéng giam
trong cac nam 2017 - 2021, ham luong téng P dao
dong trong khoang 0,260 - 0,230 mg/1 (Hinh 5).
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Hinh 4. Bién dong dinh duong (N-NH,", N-NO,,

N-NOj, P-PO?) trong nuéc khu vire nudi c4 1ong

bién thi tran Cat B3, huyén Cat Hai,
thanh ph6 Hai Phong (ndm 2005 - 2021)

Nhu vay, két qua nghién ciru bién dong ham
luong cac chat dinh duong N va P trong 21 nam
quan tric lién tuc hai mua trong nam déu c6 ham
luong cao vao miia mua va thap hon vao mua kho.
biéu d6 ching t6 nguon cung cip cac chat dinh
dudng tir luc dia dua ra tac dong dén moi trueong
nudc khu vuce nuéi.

80

Hinh 5. Bién dong ham luong téng N, tdng P

trong nudc khu vuc nuéi ca 16ng bién thi tran

Cat Ba, huyén Cat Hai, thanh phd Hai Phong
(nam 2005 - 2021)

312 Két qud nghién cuu bién dong dinh
duong N va P trong nuoc khu vic nudi cd long
bién tai Bén Beo, thi tran Cat Ba, huyén Car Hai,
thanh pho Hai Phong, thiang 5/2021 (cudi mua
kho)

+ Ché do thuy triéu: Do cao muc nudc luc
nudc lon dat 3,3 m - Iuc 19 gio ngay 16/5/2021. bo
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cao muc nuoc liac nudce rong 1a 0,3 m - luc 9 gio
ngay 17/5/2021.

+ Do sdu diém nghién cuu: Lic nuoc 1on dat
9,6 m; liic nuéce rong 1a 6,5 m.

+ Ham luong N-NH," trong nudc dao dong
trong khoang 0,151 - 0,384 mg/l. Khic v6i ham
lwong N-NO, va N-NOy, theo thoi gian trong ngay,
ham luong N-NH,* trong nudc bién dong tang mit
cao hon tang day (6 - 15 gi®) va phan bé nguoc lai
tang day cao hon tang mat vao budi chiéu va dém
vé sang (16 gio - 5 gio). Chénh lech ham luong N-
NH,* Iic cao nhat va thap nhat 1a 0,195 mg/1. Theo
chu ky triéu, ham luong N-NH," trong nudc ting
day ting va tang mat giam vao thoi gian nudc 16n
(Hinh 6).

+ Ham luong N-NO, trong thoi gian nghién
ctu dao dong trong khoang 0,013 - 0,024 mg/l,
ham luong N-NO, & tang day (0,016 mg/]) cao hon
tang mat (0,021 mg/1). Theo thoi gian trong ngay,
ham luong N-NO, giam thap vao budi chiéu lac 15
- 17 gio va tang vao ban dém vé sang (21 gio - 5
gi®), chénh léch ham luong N-NO, lic cao nhat va
lac thap nhat 1a 0,005 mg/1 (Hinh 7).

+ Ham lugng N-NO; trong nuéc dao dong
trong khoang 0,029 - 0,043 mg/l], trung binh tang
day (0,037 mg/1) cao hon ting mat (0,034 mg/]);
ghi nhan lac 1 - 3 gio sang, ham luong N-NO,,
trong nudc ting mat va ting day ngang bang nhau.
Theo thoi gian trong ngay, ham lugng N-NO; giam
thap vao ban dem (21 giv - 3 gid) va ting vao ban
ngay (7 - 11 gio), chénh léech ham luong N-NO; 1a
0,010 mg/1 (Hinh 8).
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Hinh 6. Bién dong ham lugng N-NH,* trong
nudc tai diém nudi ca 16ng bién tai Bén Béo,
thi tran Cat Ba, huyén Cat Hai, thanh phé Hai
Phong ngay 16 - 17/5/2021

Ghi chu: h 14 gio

Hinh 7. Bién dong ham hegng N-NO, trong
nuoc tai diém nuéi ca 16ng bién tai Bén Béo, thi
tran Cat Ba, huyén Cat Hai, thanh pho Hai
Phong ngay 16 - 17/5/2021

Ghi chu: h 13 gio
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Hinh 8. Bién dong ham hrong N-NO, trong nuéc
tai diém nudi c4 16ng bién tai Bén Béo, thij trdn

Cat Ba, huyén Cat Hai, thanh phd Hai Phong ngay

16-17/5/2021
Ghi chu: h 14 gio

Hinh 9. Bién dong ham lrong P-PO,?* trong nudc tai
diém nuoi ca 16ng bién tai Bén Béo, thi tran Cat B,
huyén Cat Hai, Hai Phong ngay 16-17/5/2021

Ghi chu: h I4 gio
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+ Ham luong P-PO,* dao dong trong khoang
0,021 - 0,043 mg/1, lac nuwéc rong ghi nhan ham
lwong P-PO,* cao hon so voi luc nudc 1on; chénh
léch ham luong P-PO,* giita hai con nuéc 1a 0,021
mg/1 (Hinh 9). Bién dong ham luong P-PO,* giita
tang mat va tang day dan xen theo chu ky triéu va
phu thudc vao thoi gian, cuong dé6 quang hop: Vao
ban ngay, ham luong P-PO,* giam thdp do bi tiéu
thu (gidm manh tir 13 - 19 gio); ban dém vé sang
(21 giv - 9 giv) ham luong P-PO,* tang cao do duoc
tich lay trong qua trinh v6 co héa. Nghién cttu ctia
Doan Bo (2001) [10] cho thdy, khi thoi tiét bat
thuong hodc ché do triéu ctia ving bién dién bién
phtc tap thi quy luat nay thay déi.

+ Ham lrong tong N va tong P Két qua
nghién cttu cho thiy, ham luong téng N dao dong
trong khoang 0,216 - 0,423 mg/l; ham luong tong
P ttr 0,278 - 0,455 mg/1. Nhu thong s6 N-NH,*, ham
luong tong N trong nudéc tAng mat cao hon tang
day vao ban ngay (7 - 14 gi®) va phan bo nguoc lai
tang day cao hon ting mat vao thoi gian chiéu va
dem (15 gio - 5 gio), chénh lech ham lugng tong N
lItic nuéce 1on va luc nuéce rong 1a 0,185 mg/1, doi
voi téng P, chenh lech 0,147 mg/1. Bién dong ham
luong téng N va téng P theo thiy triéu trong ngay:
khi thty triéu dat dinh - ldc nuéc lon, ham luong
téng N va téng P tai ting day c6 xu huéng ting cao
cung pha so v6i thay triéu; nguoc lai trong lic
nudc rong, ghi nhan ham luong tong N va téng P
ting cao tai tang mat (Hinh 10, 11).
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0100 | .~ o [eS
0,000 0.0
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Hinh 10. Bién dong ham leong téng N trong nudc

tai diém nudi ca 16ng bién tai Bén Béo, thi tran Cat

B4, huyén Cat Hai, thanh phé Hai Phong ngay 16 -
17/5/2021

Ghi chu: h 13 gio

—&— Tang mit Tang day - - - - Muc nudc

Tong P
mg (m)

0,500 -~ o 35

0,400 » . . * }g

0.300 &=/ ¥ i B

0,200 - )/ \ 15

i hN - 1,0

0,100 1 __. ~«__[os

0,000 T : 0.0

dslzlelzlelsl2lg|=le el
16/5/2021 17/5/2021

Hinh 11. Bién déng ham heong téng P trong
nuoc tai diém nudi ca long bién tai Bén Béo, thi
tran Cat B, huyén Cat Hai, thanh phé Hai
Phong ngay 16 - 17/5/2021

Ghi chu: h 13 gio

Bang 1. Bién dong ham lhrong dinh duong trong méi trieong nurde nudi c4 1ong bién theo thoi gian tai
ving bién thi tran Cat B4, huyén Cat Hai, thanh phé Hai Phon

r vio mua kho

Thoi gian nghién ctu:

N-NH,*
(mg/1)

N-NO,
(mg/1)

N-NO;
(mg/1)

Tong N
(mg/1)

P-PO*
(mg/1)

Tong P
(mg/1)

ttr 7 gior ngay 16/5 dén
9 gior ngay 17/5/2021

T™
n=14

T
n=14

™
n=14

TD
n=14

T™
n=14

D
n=14

™
n=14

T
n=14

T™
n=14

T
n=14

T™
n=14

TD
n=14

Gia tri nhé nhat

0,166

0,151

0,013

0,018

0,029

0,033

0,220

0,216

0,022

0,021

0,283

0,278

Gia tri 16n nhat

0,323

0,384

0,017

0,024

0,038

0,043

0,383

0,423

0,041

0,043

0,410

0,445
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Gia tri trung binh

0,236

0,269

0,016

0,021

0,034

0,037

0,287

0,335

0,033

0,034

0,320

0,339

Hiéu cua gia tri 1on

0,157

0,233

0,004

0,006

0,009

0,010

0,163

0,207

0,019

0,022

0,127

0,167

nhat va nho nhat

313 Két qud nghién ciu bién dong dinh
duong N va P trong medc khu virc nuéi cd long
bién tai Bén Beo, thi trdn Cat Ba, huyén Cat Hai,
thanh phé Hai Phong, thing 9/2021 (cudéi mua
mura)

+ Ché do thiy triéu: Do cao muc nuoc luc
nuoc 16n dat 3,4 m - luc 16 gio ngay 6/9/2021. Do
cao muc nuoc liac nuwdce rong 1a 0,6 m - luc 6 gio
ngay 7/9/2021.

+ Do sdu diém nghién cuu: Liac nuoe 16n 10,1
m; lic nudc rong 7,2 m.

+ Ham luong N-NH,* dao dong trong khoang
0,125 - 0,361 mg/1, ghi nhan tai tang day (trung
binh 0,249 mg/1) cao hon khong nhiéu so véi ting
mit (0,223 mg/]). Theo chu ky triéu, ghi nhan
ham luong N-NH," giam trong lic nudc 16m vao
thoi gian ban ngay (6 - 14 gio) va ting cao trong
Iic nudc rong vao thoi gian ban dém (20 gio - 2

gi0), chénh léch ham lugng N-NH," trong chu ky
triéu dat 0,236 mg/1 (Hinh 12).

+ Ham luwong N-NO, trong nuéc tai diém
nghién ctu dao dong tir 0,008 - 0,018 mg/1, ghi
nhan tai tang day (0,014 mg/1) cao hon ting mat
(0,012 mg/]). Theo chu ky triéu, ham luong N-
NO, ting cao nhat dat 0,016 - 0,018 mg/1 vao thoi
gian nudc rong (2 gio), chénh léch ham luong gitta
ltic nudce rong va lic nudce 1on 1a 0,013 mg/1 (Hinh
13).

+ Ham luong N-NO; trong nuéc dao dong
trong khoang 0,022 - 0,165 mg/l, chénh léch
khong nhiéu gitta tang day (0,078 mg/l) va tang
mat (0,065 mg/]). Trong lic nuéc 16n, khoi nudc
duoc pha loang béi nudc bién ngoai khoi, ghi nhan
ham luong N-NO; giam thap (luc 10 gio 1a 0,022
mg/l) va tang cao trong lic nudc rong (luc 2 gio
dat 0,165 mg/1), chénh léch ham luong N-NO, liac
cao nhat va thap nhat 1a 0,120 mg/1 (Hinh 14).

—#— Téing mijt Tang day - - - - Muc nuéc | —8— Tang mjt Téang g4y - - - - Myc nudc
N-NH," (m) N-NOy -
0,400 &1 4.0 |0,0201¢" 3.5

, - 3.5 RN - 3.0

0.300 - 27y - 3.0/ (0015 . /*\ 25

0.200 o’ /:\h‘/'- N 2 I %8 0.010 / ¥ g 2.0
1200 | BA NN " 2 ,010 - y . I

v “~. V15 o

0,100 - - S~o__-F LO| [0,005 4. ~._.7 L0

L0 [ 09

0,000 0.0] 0,000 0,0
| % S| S |3 ClE QIR 5[F|F%|% e SRR

6/9/2021 7/9/2021 6/9/2021 7/9/2021

Hinh 12. Bién dong ham luong N-NH,' trong nuéc
tai diém nudi c4 1ong bién tai Bén Beéo, thi tran Cat
Ba, huyén Cat Hai, thanh phé Hai Phong
ngay 6-7/9/2021
Ghi chii: h 14 gio
+ Ham lrong P-PO,? phan b6 trong nuoc tai diém
nghién cuu dao dong trong khoang 0,021 - 0,052
mg/], trung binh tai tAng day dat 0,037 mg/1 va ting
mat 1a 0,032 mg/l. Trong chu ky triéu, chénh lech

NONG NGHIEP VA PHAT TRIEN NONG THON
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Hinh 13. Bién dong ham hrong N-NO, trong nuéc
tai di€ém nudi c4 1ong bién tai Bén Béo, thi trdn Cat
Ba, huyén cat Hai, thanh phé Hai Phong
ngay 6-7/9/2021

Ghi chu: h 14 gio
ham luong PPO? 1a 0,034 mg/I; lic nuée 16n, ham
luong P-PO,* gidm thap vao ban ngay (10 - 16 gio) va
ghi nhan ham luong P-PO,* cao vao cudi chu ky triéu
khi nuée rong vao ban dém (22 gio- 4 gio) (Hinh 15).
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—#— Tang mat Tang day - - - - Muc nudc
N'NOS- (m)
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Hinh 14. Bién dong ham luong N-NO, trong nuéc

tai diém nuéi c4 16ng bién tai Bén Béo, thi tran Cat

Ba, huyén Cat Hai, thanh phé Hai Phong
ngay 6-7/9/2021
Ghi chu: h 14 gio

+ Ham luong téng N trong nuéc dao dong
trong khoang 0,517 - 0,819 mg/1 va tai ting day
(trung binh 0,652 mg/I) cao hon ting mat (0,532
mg/1). Theo thuy triéu, trong lic nudc 16n vao ban
ngay (8 - 16 giv), ham luong téng N gidm va ting
dan trong luc nuéc rong (ban dém vé sang 20 gio -
2 gi0), chénh léch ham luong tong N gitra hai con
nuoc 1a 0,280 mg/1 (Hinh 16).

—— Téng mit Téng day - - - - Muc nudc
TongN (m)
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—— Tang mat Tang day - - - - Muc nude
P-PO

m
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Hinh 15. Bién dong ham lrong P-PO* trong nuoc
tai di€ém nudi c4 16ng bién tai Bé&n Béo, thi tran Cat
Ba, huyén Cat Hai, thanh phé Hai Phong
ngay 6-7/9/2021

Ghi chu: h 12 gio

+ Ham luong tong P dao dong trong khoang
0,204 - 0,352 mg/], trung binh tang mat 0,1 thap
hon so voi ting day (0,314 mg/l) (Hinh 17).
Cheénh léch ham luong téng P lic nuéc rong va lac
nuoc 16m 14 0,129 mg/1; ghi nhan ham luong téng P
trong nudc cao khi thoi diém nudc rong (ldc nita
dem vé sang 20 gio - 2 gio), gidm thédp trong luc
nudc lon (6 - 14 gio).

—#— Ting mit Tang day - - - - Muc nuéc

Tong P (m)
mg/

0,400 - - 35
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Hinh 16. Bién dong ham lueong téng N trong nuéc  Hinh 17. Bién dong ham lugng téng P trong nudc
tai diém nuoi c4 10ng bién tai Bén Béo, thi trdn  tai diém nuoi c4 16ng bién tai Bén Béo, thi tran Cat

Cét Ba, huyén Cat Hai, thanh phé Hai Phong
ngay 6-7/9/2021

Ghi chu: h Ia gio
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B3, huyén Cat Hai, thanh phé Hai Phong
ngay 6 - 7/9/2021

Ghi chu: h 1a gio
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Bang 2. Bién dong ham luong dinh dudng trong méi triedng nudc nudi ca 1ong bién theo thoi gian tai
viing bién C4t Ba - Hai Phong vao miia mua

Tho e s N-NH,' N-NO, N-NO; | TéngN P-PO* Téng P
O SIANASMEN | (yg)) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
cuau: T 6 gio ngay
6/9dén8giongay | 1 | Tp | TM | TP |TM | TP | TM | TP | TM | TP | TM | TP
7/9/2021 n=14 |n=14|n=14 | n=14 | n=14 | n=14 | n=14 | n=14 | n=14 | n=14 | n=14 | n=14
Gi4 tri nhé nhat | 0,125 |0,156 | 0,008 | 0,010 | 0,022 | 0039 | 0437 | 0517 | 0021 | 0,024 | 0204 | 0222
Gia trilonnhdt | 0312 [0361] 0,016 | 0018 | 0,135 | 0,165 | 0,694 | 0,819 | 0,046 | 0,052 | 0,332 | 0,352
Gi4 tri trung binh | 0223 |0250| 0,012 | 0,014 | 0065 | 0,078 | 0,532 | 0,652 | 0,082 | 0,037 | 0.270 | 0,314
Hiéu cua gid trilon | o0 | 00s | 0,008 | 0,008 | 0113 | 0126 | 0257 | 0302 | 0025 | 0,028 | 0,128 | 0,130
nhat va nho nhat

Nhu vay, tir két qua nghién cttu bién dong cac
chat dinh duong N va P trong nudc trong thoi gian
tir nam 2005 - 2021; dong thai dinh duong N va P
theo thoi gian ngay 16 - 17/5/2021 (dai dién vao
mua kho) va ngay 6 - 7/9/2021 (dai dién mua
mua) cho thay: Hau hét cac thong s6 dinh duong
N, P ¢6 ham luong trong nuéc vao mua mua cao
hon so v6i mua kho. Két qua nghién cttu nay
tuong tv nhu nghién ctru cta Longgen vé dinh
duong N, P trong méi truong nudi ca 16ng bién tai
ving vinh & Trung Quéc [11]. Khi thay triéu
xuong, lic nuéc rong ghi nhan ham luong dinh
duong c6 xu huong ting va nguoc lai luc triéu lén -
nuoc 16n, ham lwong dinh duong giam, day cing la
nhitng dic diém chung cda ving nudc ven bién
chiu tac dong boéi nguon nudc cac ving clra song
tir luc dia dua ra [12], [13]. Déi véi cac thong sO
dinh dudng gdoc nito, ghi nhan ham luong N-NH,*
trong nudc khu vuc nudi ca long bién ludon cao
nhat. Nghién ctru cta Pang Kim Chi (1998) [9]
cho thay, khi N-NH,* cao 1a d4au hiéu nhan dién
moi truong nudc trong tinh trang 6 nhiém dinh
duong. Riéng voi thong s6 N-NO,, P-PO,*, trong
chu ky triéu vao thoi gian ban ngay bién dong hai
thong s6 nay lén xuéng theo gio. Tuy nhién, truc
xu thé theo huéng khi thay triéu lén, ham luong
dinh dudong N, P gidm va nguoc lai. Sy phan tang
doi voi thong so téng N, P thé hién ro6 ham luong &
tang day luon cao hon so véi ting mat. Két qua

nghién ctu dinh duong N, P trong nuéc khu vuc
nuodi ca 1ong bién cao tuong tu ving nudc khu vue
cang ca, noi chiu tic dong manh bdi hoat dong
dich vu hau cin nghé ca, déng thoi cao hon nhiéu
so voi nudc bién xa bo khu vuc ddo Bach Long Vi.

3.1.4. Nghién cttu moi quan hé giita cdc thong
s0 dinh duong N va P trong nudc khu vire nudi cd
Iong bién thi tran Cit B4, huyén Cdt Hai, thanh
pho Hai Phong

Téng hop, phan tich chudi s6 lieu dinh duong
N va P trong nu6c khu vire nuoéi ca 16ng bién tai thi
tran Cat Ba, huyén Cat Hai, thanh pho Hai Phong
ttr nam 2005 — 2021, budc dau nhan thay, cac thong
s6 dinh duong N va P c6 méi quan hé theo ting
cap tuy muc quan hé chat hay khong chat.

Tuong quan giita N-NO, voi tong N; N-NO;
voi téng N; N-NH," vé6i tong N; téng N véi téng P
va P-PO* véi tong P la twong quan dong bién
duong (Bang 3, Hinh 18, 19). Trong d6, tuong
quan gitta thong s6 N-NH,* véi téng N c6 hé so
tuong quan r = 0,50. Két qua nay ciing twong dong
v6i nghién cttu ctia Ta Ngoc Thuan (2017) [14] doi
voi chat luong nudc tai ho Okubo - Nhat Ban,
tuong quan giita thong s6 N-NH,* va téng N c6 hé
s6 r = 0,41. Trong nghién cttu nay, ghi nhan mai
tuong quan giita thong s6 N-NO, v6i N-NO., hé s6
tuong quan r = 0,45.

Heé s6 tuong quan cac cip chat dinh dudng co
gi4 tri thap va dong bién, chimg té khu vuc nuoi ca
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1ong bién c6 qua trinh tir 1am sach moi truong cac
chat hitu dinh duong N va P cao do qua trinh
quang hop va su chuyén hoa manh cac chat dinh
duong theo chu trinh chuyén hoéa ctia nito vé dang

N-NO;. Tuong quan tong dinh duong N va P c6
gia tri déng bién thdp chimg t6 nguén cung cap
phot pho tir phu sa do cac ving clra song ven bo
chi phéi lon.

Béng 3. Bang ma tran hé s6 twong quan (1) gitra c4c thong s6 N-NO,, N-NO,, N-NH,*, P-PO 2, tdng N, tdng P
trong nuéc khu viee nuéi c4 16ng bién tai thi tran Cat Ba, huyén Cat Hai, thanh phé Hai Phong

Théng N-NO, N-NO; N-NH,* P-PO* TéngN  Téng P
s6 (n=455) (n=511) (n=509) (n=509) (0=512)  (n=511)
N-NO, 1
N-NO; 0,45 1
N-NH,* 0,14 0,11 1
P-PO? 0,17 0,20 0,01 1
Téng N 0,12 0,20 0,50 0,10 1
Téng P 0,07 0,17 0,27 0,26 0,25 1
N-NH" véi Tong N N-NOy" vé1 N-NO5-
1,400 0,500 -
: y =2,7379x +0,0222
1,200 0,400 - R2=0,2178
1,000 ’e ‘
0,800 0,300 -
0,600 y=0,6998x + 0,253 0.200 -
R*=0,2481 -
0,400
0,100 -
0,200
0,000 ‘ 0,000 :
0,000 0200 0400 0600 0800 1,000 1,200 0,000 0,020 0,040 0,060 0,080

Hinh 18. Biéu dd tueong quan gitra thong s6 N-NH,*

Hinh 19. Biéu dd tiong quan giita thong s6 N-NO,

voi téng N trong nudce khu viee nuéi ca long biénthi  v6i N-NO, trong nude khu viee nuoi ca 16ng bién thi

tran Cat B3, huyén Cat Hai, thanh phd Hai Phong

3.2. Bién dong chit luong méi truong nudc tai
khu virc nuéi c4 1ong bién thi trdn Cat Ba, huyén
Cat Hai, thanh pho Hai Phong

321 Bién dong ham luong trung binh cdc
chat dinh duong N, P trong nudc theo thoi gian tir
nam 2005 - 2021

86

tran Cat Ba, huyén Cat Hai, thanh phd Hai Phong

Trong thoi gian nghién ctru tir nam 2005 - 2021,
ham lugng cac thong so dinh duong N, P co bién
dong (Bang 4). Ghi nhan ham luong dinh dudng
trong nudc cé xu hudng gia tang tir nam 2005 - 2015.
Xét bién dong theo giai doan, xu thé gia tang dinh
duong déi voi cac thong s6 N-NH,", N-NO,, P-PO,*
va tang manh trong giai doan 2018 - 2021.
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Bang 4. Ham luong trung binh c4c thong s6 dinh dudng N va P trong nuéc
theo giai doan tir naim 2005 - 2021

N-NH,* (mg/]) N-NO, (mg/1) N-NO; (mg/1) P-PO,* (mg/1)
Giai doan , Trung , Trung \ Trung \ Trung

Khoang binh Khoang binh Khoang binh Khoang binh
2005 - 2009 | 0018 - 0,128| 0,058 | 0,003 - 0,050 | 0,014 | 0,010 - 0,136 | 0,043 | 0,014 - 0,068 | 0,026
2012 -2017 | 0,080 - 0645| 0,077 | 0,005- 0,024 | 0,013 | 0,020 - 0,182 | 0,079 | 0,010 - 0,160 | 0,034
2018-2021 | 0,094 - 0597| 0,090 | 0,008-0,051 | 0,017 | 0,022 - 0,116 | 0,053 | 0,007 - 0167 | 0,048

322 Bién dong gid tri chi s6 rii ro moi
truong nhom dinh duong (RQ dinh duong) cua
nudc theo thoi gian tir nam 2005 - 2021

Két qua nghién ctu cho gia tri chi s6 RQ dinh
dudng cta nudc khu viee nudi ca long bién thi tran
Cat Ba, huyén Cat Hai, thanh pho Hai Phong dao
dong 0,34 - 2,09, trung binh cac nam dat 1,05. Bién
dong RQ dinh duong theo thoi gian (Hinh 20),
trong do6 xu thé tang lién tuc tir ndm 2006 - 2012,
sau d6 gidm va 6n dinh trong nam 2013 - 2014,
tang manh trong nam 2016 va & muc cao trong
nam 2017 - 2018, sau d6 giam trong cac nam 2019 -
2021.

Theo phan mitc nguy co 6 nhiém moi truong
nudc thong qua chi s6 rai ro moi truong: Trong
cac nam 2005 - 2010, ghi nhan gia tri chi s6 RQ
dinh duong ctia nuéce (0,034 - 0,075) & mic do (1):
nguy co 6 nhiém moi truong thép; gia tri RQ dinh
duong tang (1,05 - 1,34) trong nam 2012 - 2014 &
muc do (2): Nguy co 6 nhiém moi truong trung
binh; gia tri RQ dinh duong tang manh (1,65 -
2,09) trong thoi gian nam 2016 - 2018 & muc do (4):
Nguy co 6 nhiém moéi truong rat cao; trong cac
nam 2019 - 2021, mirc 6 nhiém dinh duong giam:
Nam 2020, gia tri RQ dinh dudong dat 1,05 & mic
do (2): Nguy co 6 nhiém moi trudng trung binh va
nam 2021, gia tri RQ dinh duong la 0,89 & mirc do
(1): Nguy co 6 nhiém moi truong thap.

A Chi s6 RQ dinh dudng —#-Chi 6 RQ dinh dudng —#—S0 luong 6 long
gia tri .
2,50 - RO dinh s
. dirong 6 long
2,00 2,50 = 14.000
2,00 - L 12000
2,00
1,34 A 1.65 - 10.000
1,50 -
/ Y138 1,50 8000
.06
o0 N6/ 1,05 \el:05 o F 6000
0.66,, 0.75 099 o%| | "
0,59 167 4.000
0,50 0,50
0.34 = 2000
0.00 T 0,00 L — e e L — 0
L85 NMmME YN ©a oo S$888&83T 2T L2288 A
S 535S o000 o oo oo o o SSISIIISSEIRII]RR R
(o B o NN BN o NENe BN o NN o BN NENe NN BN BENe BENe BN BN | f‘lv o
nam Nam

Hinh 20. Bién dong chi s6 RQ dinh duéng
trong nudc khu vuc nuéi ca 16ng bién thi tran
Cat Ba, huyen Cat Hai, thanh pho Hai Phong

(nam 2005 - 2021)

Su gia ting dinh duong trong nudc (gia tri RQ
dinh dudng cao) cé lién quan dén mat do 6 long
nuoi tai thi tran Cat Ba, huyén Cat Hai, thanh pho
Hai Phong. Trong nam 2005 - 2012, s6 luong bé
nuéi ting lién tuc tir 7.600 - 11.600 6 16ng; hoat
dong nuoi gay tac dong dén moi truong nudc thé

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023

Hinh 21. Bién dong chi s RQ dinh duong trong
nudc va sd lugng 6 10ng nuéi khu vize nudi ca
long bién thi trdn Cat Ba, huyén Cat Hai, thanh
phd Hai Phong (niam 2005 - 2021)
hién qua chi s6 RQ dinh dudng tang lién tuc. Két
qua nghién ctu ctia Longgen Guo, Zhongjie Li
(2003) [11], Sekar Megarajan va cs (2016) [15]
cho thdy: Nudi cé long bién bé sung lién tuc dinh
duong N va P vao trong nudc gay 6 nhiém moi
truong ving nuodi. S6 luong 6 1ong gidm trong cac
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nam 2013 - 2014 (6.950 - 7.400 6 long), nhung két
qua nghién ctru ghi nhan gia tri RQ dinh dudng
tang va dat cao nhat vao nam 2016. Diéu nay thé
hién sy anh huéng cta qua trinh tich liy chat 6
nhiém trong nhitng ndm nudi voi mat do 6 long
l6n. Nhitng nam 2016 - 2021, s6 luong 6 long 6n
dinh va giam nhe (8.600 - 8.216 6 16ng); trong thoi
gian nay, cac hoat dong kiém soat moi truong
duoc tang cuong két hop mat do 6 16ng nuoéi giam,
chat lvong moi truong nudc duoc cai thién, gia tri
RQ dinh duong c6 xu hudéng gidm; nam 2021, ghi
nhan gia tri RQ dinh duong la 0,89, mic do 6
nhiém dinh duong trong nudc thap (Hinh 21).
4. KET LUAN

- Pong thai dinh duong N va P: Két qua
nghién ctu ngay 16 - 17/5/2021 cho thay, chénh
léch ham luong gitra luc nuwdc 16n va liuc nudc rong
kha cao doi voi thong s6 N-NH,*, P-PO,%, téng N,
tong P. Két qua nghién ctu ngay 6 - 7/9/2021,
chénh léch ham lwong N-NO,, N-NO;, N-NH/,
tong N, téng P lic nudc rong va lac nudc 16n cao
hon so voi cudi mua kho (thang 5/2021); trong
chu ky triéu, khi thty triéu lén, ghi nhan ham
lwong dinh duong N, P giam va nguoc lai. Trong
cac thong so dinh duong goc nito, ghi nhan ham
lvong N-NH,* trong nuéc khu vuc nudi ca long
bién ludén cao nhat, diéu dé thé hién moi trueong
trong tinh trang 6 nhiém dinh duong. Hanh vi ctia
cac chat dinh duong thé hién ro béi hai ngudn
quan trong la tic dong tir ngudn do hoat dong nuoi
ca 16ng trong ving bién va ngudn cung cap ti luc
dia dua ra.

- Cac thong s6 dinh dudng N va P c6 mdi quan
hé twong quan, buéc dau ghi nhan thong sé N-
NH," v6i tong N c6 hé so tuong quan r = 0,50;
thong s6 N-NO, v6i N-NO, c6 hé so twong quan r
= 0,45, cac cap con lai c6 tuong quan duong nhung
gia tri r thap. Khu vuc nuéi con kha nang tu lam
sach moi truong doi voi cac chat dinh duong N va
P, moi truong khu vuc nuoi bi chi phéi béi ngudn
dinh duong P kha 16n tt luc dia dua ra.

- Gia tri chi s6 rti ro RQ dinh dudng ctia nuéc
theo thoi gian (nam 2005 - 2021) bién dong tir mirc
do (1): Nguy co 6 nhiém moi truong thap dén mirc
do (4): Nguy co 6 nhiém moéi truong rat cao, trong

d6 gia tri RQ dinh dudng cao nhat dat 2,09 (ndm
2016) va dat 1,65 (nam 2018). Trong mua mua,
ham luong dinh dudng N va P trong nudc cao hon
so voi mua kho; bién dong xu huéng ting ty lé
thuan voi mat do nuoi. Khi s6 lugng 16ng beé nuoi
trong khu vire giam, chat luong moi truong nudc
c6 d4u hiéu duoc cai thien.
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STUDYING NUTRIENT DYNAMICS OF NITROGEN AND PHOSPHORUS IN MARINE FISH CAGED
AQUACULTURE AREA IN CAT BA - HAI PHONG
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Summary

Researching result on the nutritional dynamics of Nitrogen (N) and Phosphorus (P) in marine fish
caged aquaculture area in Cat Ba - Hai Phong provided that: In the rainy season, the concentration
of N and P in water is often higher than in the dry season; In the nitrogen-based nutritional
parameters, the N-NH,* concentration in water is always recorded as the highest. N and P
concentrations increase at low tide and low water, and decrease at high tide and high water.
Researching results on May 16 - 17, 2021 provided that: the difference of nutrient concentration
between low and high water with parameters N-NH,* is 0.195 mg/1, P-PO,* (0.021 mg/I), Total N
(0.184 mg/1), Total P (0.147 mg/1). Researching results on September 6 - 7, 2021, provided that:
the difference of nutrient concentration between low and high water is quite high, with the
parameters N-NO, (0.013 mg/I), N-NO;(0.120 mg/I), N-NH,*(0.236 mg/1), P-PO,*(0.034 mg/]),
Total N (0.280 mg/1), Total P (0.129 mg/1). Fluctuations in nutrient content demonstrate that the
impact of nutrients from the mainland brought into the fish caged aquaculture area is quite large.
In the water environment, initial record shows the correlation between N-NH,* and Total N with
correlation coefficient r = 0.50; N-NO, and N-NO; have a correlation coefficient r = 0.45. The
nutritional RQ environmental risk value of water fluctuated during the study period (2005 - 2021)
related to the number of cages and remained from level 1- (the low risk of environmental
pollution) to level 4 (the high risk environmental pollution), in which nutritional RQ values was

high in 2016 (2.09), 2017 (1.36) and 2018 (1.65).

Keywords: Cat Ba - Hai Phong, marine fish caged aquaculture, nutrient dynamics.
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