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Tom tit:
Nghién ciru nay nhim danh gia ndng d6 va hé so phat thai carbon hiru co (OC), tong
nito (TN) va tong phét pho (TP) trong tram tich diy ciia ba mo hinh nudi tom thé
chan tring v6i mat do khac nhau tai Ninh Binh, gom: siéu tham canh (A, 219 con/m?),
siéu tham canh (B, 167 con/m?) va tham canh (C, 92 con/m?). Miu trim tich dwoc thu
biang biy chuyén dung qua bon giai doan nudi (TN1-TN4). Két qua cho thay, ndong do
OC, TN va TP ting dan theo thoi gian nudi va ty 1¢ thuin véi mat d nudi. O cudi vu,
mé hinh A ghi nhén gia tri 16n nhat (OC: 4,00£0,32%; TN: 5.811+380 mg/kg; TP:
2.856+210 mg/kg), tiép dén 1a méd hinh B (3,65+0,28%; 4.791+320 mg/kg; 2.026+150
mg/kg) va thip nhit 13 mé hinh C (2,24+0,19%; 3.260+240 mg/kg; 1.530+110 mg/kg).
H¢ s0 phat thai (Fipix) cao nhat & mé hinh A (OC: 6.468 kg/ha/vu; TN: 932 kg/ha/vu;
TP: 439 kg/ha/vu). Mat dd nudi cao 1am gia tiing tich tu va phat thai chat hiru co cung
dinh dudng trong tram tich, tir 46 1am ting ap lwc 1én méi truong.
Tir khéa: carbon hitu co, hé sé phat thai, mat do nudi, tom thé chin tring, tong nito,
téng phi")t pho.
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Abstract:

This study aimed to assess the concentrations and emission factors of organic carbon
(0C), total nitrogen (TN), and total phosphorus (TP) in bottom sediments of three
whiteleg shrimp (Litopenaeus vannamei) farming models with different densities in
Ninh Binh Province, including: super-intensive (A, 219 ind./m?), super-intensive (B,
167 ind./m?), and intensive (C, 92 ind./m?). Sediment samples were collected using a
specialised trap over four rearing periods (TN1-TN4). The results showed that OC,
TN, and TP concentrations increased gradually with rearing time and were directly
proportional to stocking density. At the end of the crop, model A recorded the highest
values (OC: 4.00+0.32%; TN: 5,811+380 mg/kg; TP: 2,856+210 mg/kg), followed by
model B (3.65+0.28%; 4,791+320 mg/kg; 2,026+150 mg/kg), and the lowest was model
C (2.24£0.19%; 3,260+240 mg/kg; 1,530+110 mg/kg). The emission factor (Fipun) Was
highest in model A (OC: 6,468 kg/ha/crop; TN: 932 kg/ha/crop; TP: 439 kg/ha/crop).
High stocking density increased the accumulation and emission of organic matter and
nutrients in the sediment, thereby increasing environmental pressure.

Keywords: emission factor, organic carbon, stocking density, total nitrogen, total
phosphorus, whiteleg shrimp.

Classification numbers: 4.5, 4.7

1. Pit van dé

Nuoi tom nudc 1o 1a nganh kinh té mii nhon cua Viét Nam, véi tdm thé chan tréng
(Litopenaeus vannamei) 1a dbi twong chu luc trong cdc mo hinh tham canh (TC) va siéu
tham canh (STC). Theo s6 liéu ctia Hai quan Viét Nam, tong kim ngach xuat khau tom cua
Viét Nam nam 2025 dat 4,6 ty USD, tang 19% so v&i nam 2024, mic cao nhét tir trude dén
nay [1]. Nghé nudi tom d tirg budc chuyén minh thanh nganh hang xuat khau chién luoc,
dong gop 16n vao kim ngach xuat khau néng nghiép va tao sinh ké cho hang triéu lao dong
[2]. Bén canh nhiing gi4 tri kinh té, qua trinh tham canh hoa da dan dén su tich tu ddng ké
chat hitu co va dinh dudng trong ao nudi. Trong do, tram tich day ao dong vai tro 1a bé chira
chinh cho phén 16n vat chat ddu vao khong dugc tdm str dung, chil yéu 1a cac hop chat hiru
co va dinh dudng du thira ttir hoat dong nuoi [3, 4].

Hiéu suét str dung dinh dudng trong nudi tom tham canh con thap. Nghién ctru cua
T.T. Cao va cs (2025) [5] ghi nhan khoang 13,8% N va 11,4% P tir thic an duoc tom gitr
lai; trong khi do, A. Sahrijanna va cs (2024) [6] bao cao ty I¢ tuong ung la 22,27% N va
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9,79% P. Phan 16n dinh dudng con lai tich tu trong bun ddy, nudc thai hodc that thoat ra
moi trudng. Sy tich tu nay 12 ngudn gay 6 nhiém thir cip, thuc day phan hay yém khi, phat
sinh khi doc (H2S, NHs) va khi nha kinh (CHa, N20), anh huéng xau dén sirc khoe tom nudi
va h¢ sinh thai xung quanh [7-9].

Nghién ctru trude day ctia N.D. Binh va cs (2025) [10] da x&c dinh dugc anh huong
ctia mat do nuodi dén khéi lugng trim tich tich lity (F*) tai Ninh Binh. Két qua cho thdy mo
hinh STC mat d6 219 con/m? (mé hinh A) ¢ tong luong tram tich cao nhat (175 tin/ha/vu),
tiép dén 13 mé hinh STC 167 con/m? (md hinh B) véi 161 tin/ha/vu va thip nhat & mé hinh
TC 92 con/m? (md hinh C) véi 131 tin/ha/vu. Tuy nhién, dé danh gia ddy du tic dong moi
truong ctia cac mo hinh nuéi, can thiét phai xac dinh khong chi khdi lugng ma con ca chat
lugng cua trAm tich, dic biét 1a ham luong cac chit 6 nhiém nhu carbon hitu co (0C), téng
nito (TN) va tong phdt pho (TP).

Nghién ctru ndy dugc thuc hién nham bé sung khoang tréng do, véi muc tiéu: (i)
Xac dinh néng do OC, TN, TP trong tram tich day theo thoi gian & cac mo hinh nudi c6 mat
d6 khac nhau; (ii) Tinh toan hé sé phat thai cac chit 6 nhiém (Fipan) cho timg mé hinh dua
trén khoéi luong trim tich da cong bo [10]; (iii) Panh gia mdi twong quan giita mat d6 nudi
va mirc o 6 nhiém tram tich, lam co s& khoa hoc cho céac giai phap quan 1y chat thai ran
hiéu qua.
2. Péi twong va phwong phap nghién ciru

2.1. Poi twong va dia diém nghién ciru

Nghién ctru dugc thuc hién tai xa Hai Tién va Hai Xuan, tinh Ninh Binh, tir thang 9
dén thang 12 nam 2024. Day la khu vuc nudi tom trong diém cua tinh, dai dién cho vung
nudi tom nudc lg phia Bic. Thi nghi¢m ké thira hé théng 9 a0 nudi di dugc mo ta chi tiét
trong nghién ctru [10], cac ao duge b tri va van hanh tir ndm 2024. Dién tich ao trung binh
1.200 m2, dugc 16t bat va c6 hé thong quat nudce, suc khi ddy. Tom thé chan tring (PL12-
15) dugc nuoi voil ba mat do khac nhau, mdi mat d6 1ap lai ba 1an: M6 hinh A (si€u tham
canh mat dd cao): 219+5 con/m? mo hinh B (si€u thdm canh mat d0 trung binh): 167+4
con/m? mo hinh C (thdm canh): 9243 con/m?.

Quy trinh cham so6c, quan 1y thirc an (thirc an vién cong nghi¢p, FCR 1,2-1,5), xtr 1y
moi truong va xi phong day duoc thuc hién ddng nhat theo quy trinh ky thuat coa ving. Hé
théng ao nudi duoc bd tri twong ty nhau, bao gdm: hé thdng cap oxy trong cac ao cd suc
khi day (1 may 3,5 kW/ao, 150-200 cuc sui) va hai gian quat nudc (3,5 kW/gian, 12-14
canh/gian) [10]. Céc gian nudc duoc bd tri so le nham tap trung chat thai (hinh 1A).
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Hinh 1. Dung cu lay miu va so @6 lay miu tram tich.
2.2. Thu mdu trim tich

Bay tram tich dugc sir dung 1a loai chuyén dung theo mé ta ctia H.S. Suwoyo va cs
(2015) [11]. Bay duogc lam tir dng nhiwa PVC (dudng kinh 12 cm, dién tich mit cit ngang
95 cm?, cao 40 cm) gin trén dé bé tong (25%25 cm) (hinh 1B). Mdi ao dit 3 biy ¢ dinh tai
cac vi tri khac nhau (gitta ao va 2 goc dai dién) ngay tir dau vy nudi.

Mau tram tich duoc thu qua 5 dot trong vu nudi 4 thang: dot 1 (ngay 30, TN1), dot
2 (ngay 60, TN2), dot 3 (ngay 75) va dot 4 (ngay 90) duoc 1iy dé tinh gia tri trung binh cho
thang nudi thir 3 (TN3), dot 5 (ngay 103, TN4 - cudi vu). Gia tri TN3 1a trung binh cta dot
3 va dot 4. Mau tir 3 bay trong cung mdt ao dugc tron thanh mot mau hon hop dai dién cho
a0. Mau bun sau khi thu duoc dé rao nudce, phoi kho tir nhién, sau d6 siy & 105°C dén khoi
luong khong d6i va nghién min dé phan tich.

2.3. Phén tich chit lwong tram tich

Céc chi tiéu phan tich bao gdm: Ham lugng OC duoc x4c dinh bang phuong phap

Walkley-Black (TCVN 8941:2011); TN duoc x4ac dinh bang phuong phap Kjeldahl (TCVN
6498:1999); TP duogc xac dinh bang phuwong phap so mau (TCVN 8942:2011).

2.4. Phwong phdp xdc dinh hé sé phdt théi chit é nhiém tiv bin ddy (Fipin)

Heé s6 phat thai chat 6 nhiém tir bun ddy (Fi-ban) cho ca vu nudi duoc xac dinh dua
trén hai ngudn sd liéu chinh:

(i) Khéi lugng trim tich tich lily (F*): Gia tri F* (tin kho/ha) cho timg dot thu mau
dugc ké thira tir két qua nghién ctru di cong bd cua N.D. Binh va cs (2025) [10] trén cling
hé thong thi nghiém (bang 1).
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(ii) Nong do chat 6 nhiém trong tram tich (Ci.bun) dugc xac dinh thong qua ham luong

OC, TN va TP tai ting dot thu mau (TN1, TN2, TN3, TN4) (bang 1). Cach tiép can nay da

dugc 4p dung trong cac nghién ctru cta K. Sabilu va cs (2021) [12] cho thiy, ham luong

TOC, TN va TP trong tram tich c6 xu hudng gia ting theo thoi gian nudi va dat gia tri cao
véo cudi vy, phan anh sy tich tu tai lugng chét thai trong hé théng nuoi tdm tham canh.

Heé s6 phat thai chat 6 nhiém tir bun day cho ca vu nudi dugc tinh theo cong thirc:
Fipin (ca vu) = 2(Cibin-n % F*, < 0,001) (1)

trong d6: Fipin (ca vu) 13 hé sb phat thai ciia chit 6 nhiém i (OC, TN hoic TP) tir bun day
cho ca vu nudi, don vi kg/ha/vu; Cipinn 12 ndng do chat 6 nhidm i tai dot thu mau thi n
(n=TN1, TN2, TN3, TN4), don vi mg/kg; F*, 1a khdi luong trim tich kho tai dot thu mau
tht n, don vi tan khé/ha; 0,001 13 hé s6 chuyén ddi don vi tir mg/kg sang kg/tin; Fipin (ca
vu) 12 tong hé sb phat thai ctia 4 dot thu mau (TN1, TN2, TN3, TN4).

2.5. Xir Iy 56 ligu thong ké

S liéu duoc xir 1y bang phan mém Microsoft Excel, Real Statistics Using Excel. Str
dung thong ké mo ta (gia tri trung binh, d6 1éch chuén). Kiém dinh Shapiro-Wilk duoc dung
dé kiém tra phan phdi chuan. Kiém dinh Levene duoc str dung dé kiém tra sy dong nhat
ctia phuong sai. Pé so sanh ndng d6 cac chat 6 nhiém gitta cac mé hinh va giita cac thoi
diém, str dung phan tich phuong sai hai yéu t6 (Two-way ANOVA). Khi c6 sy khac biét ¢6
¥ nghia thong ké, kiém dinh hau kiém Tukey HSD duoc sir dung dé so sanh cuy thé giira cac
cap. Hé sb twong quan Pearson (r) duoc dung dé danh gia mdi lién hé gitra mat d6 nuoi va
néng dd cac chat 6 nhiém. Murc y nghia théng ké duogc xac dinh ¢ 0=0,05.

3. Két qua

3.1. Nong d¢ cdc chit é nhiém trong tram tich theo thoi gian nudi

Két qua phan tich ndng d6 OC, TN va TP trong tram tich qua cac dot thu mau duoc
trinh bay trong bang 1. Pé phu hop voi cach tinh trong nghién ctru ciia N.D. Binh va cs
(2025) [10], gia tri cho thang TN3 duoc tinh 13 trung binh cta hai dot 14y mau trong thang
(dot 3 +4).

Bién dong theo thoi gian nuoi: Bang 1 va hinh 2 cho théy, néng do OC, TN, TP tang
dan theo thoi gian & ca ba mo hinh, tir murc thdp & TN, ting rd rét & TN2 va tiép tuc ting
dén TN3. O mé hinh A, ndng d6 OC tang tir 1,17% (TN1) 1én 3,73% (TN3); TN tir 527
mg/kg 1én 5.419 mg/kg; TP tir 293 mg/kg 1én 2.460 mg/kg. O cubi vu (TN4), ndng do cac
chét 6 nhiém tiép tuc duy tri & muc cao, tham chi c6 xu hudng ting nhe so véi TN3 (vi du:
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mo hinh A ting tir 3,73 1én 4,00% d6i véi OC; TN tir 5.419 mg/kg 1én 5.811 mg/kg; TP tir
2.460 mg/kg 1én 2.856 mg/kg). Piéu nay cho thiy, du ¢ giai doan cudi vy, ¢ thyc hién xi

phong va dién ra qua trinh phan hity tu nhién, nhung luong chat thai tich Iy tir subt vu nudi

van vugt qua kha nang loai bd, dan dén su gia tang hoac duy tri nong do chat hiru co va

dinh dudng trong trAm tich [4].

Bang 1. Nong d9 OC, TN, TP trong trim tich qua cac giai doan nudi.

M3 hinh Théng sb TN1 TN2 TN3 TN4

0C (%) 1,17£0,15  2,59+0,21  3,73+0,28  4,00+0,32
A TN (mg/kg) 527+45 3.580+210  5.419+350  5.811+380
(219 con/m?) TP (mg/kg) 293428 1.458+95 2.460+180  2.856+210

Luong tram tich

& ﬁ/hi o) [10] 4,96 11,95 78,48 79,34

OC (%) 0,73+0,08  2,17+0,18 3,300,225  3,65+0,28
B TN (mg/kg) 417435 29924180  4.5424300  4.791+320
(167 con/m?) TP (mg/kg) 129+12 1.075+70 1.523+110  2.026+150

Luong tram tich

(tér;/hga/vu) 0] 4,09 10,82 73,88 71,79

OC (%) 0,44+0,05  1,50+0,12  2,16+0,18  2,24+0,19
C (92 coniir) TN (mg/kg) 266+22 1.995+130  2.9344210  3.260+240

TP (mg/kg) 107£10 824455 1.058+80 1.530£110

Luong tram tich 2,67 7,78 60,39 60,17

(tan/ha/vy) [10]

Gid tri TN3 13 trung binh céng clia dot 3 va dot 4; (n=3 ao x 3 lan |dp lai/md hinh).
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Hinh 2. Nong d OC, TN, TP trong trim tich qua céc giai doan nudi. Ky hiéu A, B va
C 1a cadc mo hinh nuéi.

Bién dong theo md hinh nudi: Nong do OC, TN va TP trong tram tich ¢6 mdi twong
quan chat ch€ véi mat do tha nudi. Cu thé, cac gia tri cao nhat duogc ghi nhan & m6 hinh A
(219 con/m?), tiép dén 12 m6 hinh B (167 con/m?) va thap nhit & mé hinh C (92 con/m?).
Vao cudi vu nudi (TN4), nong d6 OC & mé hinh A cao gap 1,1 1an so véi mo hinh B va 1,8
1an so v&i mo hinh C; twong tu, ndng dd TN cao gap 1,2 1an so voi mo hinh B va 1,8 1an so
v6i md hinh C; trong khi ndong do TP cao gip 1,4 1an so véi mo hinh B va 1,9 14n so v6i md
hinh C.

Xu hudéng nay dugc giai thich bai lugng thirc an dau vao ting ty 1¢ thuan véi mat do
tha nuoi, ddn dén gia ting thic an du thira va chat thai tir tom. Cac chat nay tich ty dan
trong tram tich, 1am gia tang ham luong chét hiru co va dinh dudng theo mirc d6 tham canh
cua tirng mo hinh.

Nhan xét: TN1 dén TN2 (30-60 ngay): Nong do TN, TP ting rat manh (397,6-
733,3%) do tom sinh trudng nhanh, thirc dn va chat thai ting dot bién. TN2 dén TN3 (60-
90 ngay): Téc d6 ting cham lai (OC 44,0-52,1%, TN 47,1-51,8%, TP 28,4-68,7%). M6
hinh A ¢6 TP ting cao nhat (68,7%), thé hién ap luc phét pho 16n & siéu tham canh. TN3
dén TN4 (cudi vy, 90-103 ngay): OC va TN chi ting 3,7-11,1% nhd xi phong va phan hiy;
TP van ting 16,1-44,6% (cao nhat & mo hinh C: 44,6%), do phét pho khé phan hiy, dé tich
tu (bang 2).
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Bang 2. T¥ I¢ ting (%) ndng dé OC, TN, TP giira cac thang nudi.

TN2 so voi TN1 TN3 so véi TN2 TN4 so véi TN3

Thong so Mo hinh (con/m?) %) %) %)
A (219) +121,4 +44,0 +72
oC B (167) +197,3 +52,1 +10,6
C(92) +240,9 +44.0 +3,7
A (219) +579,3 +51,4 +7,2
™ B (167) +617,5 +51,8 +5,5
C(92) +650,0 +47,1 +11,1
A (219) +397,6 +68,7 +16,1
TP B (167) +733,3 +41,7 +33,0
C (92) +670,1 +28 4 +44.6

Cong thirc tinh = [(gia tri sau - gid tri trwdc)/gia tri trudc] x 100. S6 liéu duoc lam tron dén
mot chit s6 thap phan.

So sanh md hinh: Mat do cang cao, tich lily tuyét ddi cang 16n, nhung nho quan 1y
t6t, mo hinh A vén giir mirc ting OC, TN cudi vu thip (~7%), khang dinh vai tro cia quan
1y k¥ thuat.

3.2. Anh hwéng ciia mé hinh va thoi gian nuéi dén tich liiy chit 6 nhiém trong
tram tich

Kiém dinh Shapiro-Wilk va Levene cho thdy, dit liéu OC, TN va TP dap tng céc gia
dinh vé phan phdi chuan va dong nhat phuong sai (p>0,05). Két qua Two-way ANOVA cho
thay, ca yéu t6 mo hinh (mat do nudi) va thoi gian nudi déu anh hudng rat co y nghia théng
ké dén ndng do ca ba chat 6 nhidm (p<0,001). Tuong tac giita mo hinh va thdi gian ciing
¢ ¥ nghia (p<0,01 ddi v6i OC; p<0,001 dbi voi TN va TP), cho thay su khac biét giira cac
mo hinh thay d6i theo ting giai doan nudi.

DPé 1am rd anh huong cia mat d§ nudi, nghién clru tién hanh so sanh néng do cac
chét 6 nhiém gitta ba mé hinh A (219 con/m?), B (167 con/m?) va C (92 con/m?) tai thoi
diém cubi vu (TN4) - thoi diém tich lity cao nhét, 1am co s& tinh hé sé phat thai. Dé danh
gia xu hudng tich lily theo thoi gian, so sanh dugc thuc hién trén md hinh A (mét d§ cao
nhat) vi mo hinh nay c6 bién dong rd rét nhat va dai dién cho xu huéng chung.

3.3. So sdnh giita cdc mé hinh tai thoi diém cudi vu (TN4)

Kiém dinh hau kiém Tukey HSD tai thoi diém cudi vu (TN4) cho thay, nong d6 OC,
TN va TP déu khac biét c¢6 ¥ nghia théng ké giira ba mé hinh (p<0,05). Cu thé, mé hinh A
8
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(mat do cao nhét) c6 nong do cac chat 6 nhidm cao nhat, tiép dén 12 m6 hinh B va thap nhat
14 & md hinh C. Sy chénh 1éch gitta A va C 1a rat c6 ¥ nghia ddi voi ca ba chi tiéu (p<0,001).
Gifra A va B, su khac bi¢t c6 y nghia ddi véi OC (p<0,05), TN (p<0,05) va TP (p<0,01).
Giira B va C, su khéac biét ciing rat c¢6 ¥ nghia d6i voi OC va TN (p<0,001), trong khi TP
khac bi¢t & muc p<0,05.

3.4. So sanh theo thoi gian trong cung mo hinh A

Kiém dinh hau kiém Tukey HSD ddi véi cac thong s6 OC, TN va TP trong md hinh
A cho thiy céc thong sb nay déu ting rd rét theo thoi gian nudi. Su khac biét gitta TN1 voi
TN2, TN3 va TN4 déu c¢6 y nghia théng ké (p<0,05 dén p<0,001), phan anh qua trinh tich
tu manh chét hiru co va dinh dudng trong trim tich day ao. Giai doan TN2-TN3 tiép tuc ghi
nhan sy gia ting c6 ¥ nghia thong ké, trong khi giita TN3 va TN4 khong co su khac biét ¢6
¥ nghia (p>0,05), cho thdy cac chat 6 nhiém dat muc tich ty cao tir giita vy va duy tri on
dinh dén cudi vu nudi.

3.5. H¢ s6 phat thdi chit 6 nhiém tiv biun ddy (Fi.pin)

Dua trén ndng d6 OC, TN, TP (bang 1) va khéi luong tram tich tich liy cua ting dot
thu mau [10], hé s6 phat thai Fipu, cho ca vu duge tinh theo cong thire (1) va tong hop két
qua trong bang 3.

Ap dung cong thirc (1) cho timg dot thu mau (TN1 dén TN4) va tong hop két qua,
hé s6 phat thai Fipun cho ca vu nudi duoc trinh bay trong bang 3. Trong do, cot F* (175;
161; 131) 1a tong khéi luwong tram tich tich liy cua ca 4 dot (vi du, mo hinh A:
4,96+11,95+78,48+79,34=174,73~175 tan/ha/vu).

Két qua cho thdy sy khac biét rat 1on vé tai luong 6 nhiém giita cac mo6 hinh: Mo
hinh A ¢6 hé sb phat thai cao nhat: Foc 14 6.468 kg/ha/vy, Frv 1a 932 kg/ha/vy, Frp 1a 439
kg/ha/vy; md hinh B cho gié tri trung gian: Foc 1a 5.323 kg/ha/vu, Frv 1a 714 kg/ha/vu, Frp
1a 270 kg/ha/vy; mo hinh C c6 tai lugng thap nhat: Foc 1a 2.781 kg/ha/vu, Frv 1a 390
kg/ha/vy, Frpla 163 kg/ha/vu.

Biang 3. Hé s6 phat thai chat 6 nhiém tir bun d4y cho ca vu nudi.

M6 hinh F* (tan/ha/vu) Foc (kg/ha/vu) Frv(kg/ha/vu) Frp(kg/ha/vu)
A (219 con/m?) 175 6.468 932 439
B (167 con/m?) 161 5.323 714 270
C (92 con/m?) 131 2.781 390 163
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3.6. Méi twong quan giita mét dé nuéi va chit liwong tram tich
Dé d4nh gia mirc d6 lién hé giita mat do tha nudi va chat luong tram tich, phén tich
tuong quan dugc thuc hién gifta mat d§ nuoi, néng dd cac chit 6 nhiém (OC, TN, TP) va
hé sb phat thai Fi pin. K&t qua phan anh mirc d6 chit ché ciia cac mdi quan hé nay thong qua
hé sb twong quan Pearson (bang 4).

Bang 4. Twong quan giira mat dd, nong dd chit 6 nhiém va hé sé phat thai Fipur

Théng sb Mat do 0C (%) TN TP Foc Fr~ Frp
(con/m?) (mg/kg) (mg/kg) (kg/ha/vu) (kg/ha/vu) (kg/ha/vu)

Mat do 1

oC 0,96* 1

N 0,95% 0,99* 1

TP 0,94* 0,99* 0,98%* 1

Foc 0,97* 0,99* 0,99* 0,98%* 1

Frv 0,96* 0,98* 0,99* 0,98%* 0,99* 1

Frp 0,95% 0,99* 0,98%* 0,99* 0,99* 0,99* 1

*p<0,001; n=9 (gia tri trung binh cGia 3 ao/md hinh).

Két qua twong quan Pearson cho thay: mat do nudi twong quan rat chit voi nong do
OC (r=0,96), TN (r=0,95), TP (r=0,94) va voi hé s6 phat thai Foc (r=0,97), Frv (r=0,96),
Frp (1=0,95) (p<0,001). OC, TN va TP ¢6 twong quan gan nhu hoan hao voi nhau (r>0,98).
Diéu nay phan anh ngudn goc chung ctia chiing tir thirc an du thira va phan tom.

4. Ban lugn

Két qua nghién ciru phan anh rd nét ngudn gde cac chat 6 nhiém trong tram tich. O
cac mo hinh mat do cao, lugng thirc dn cong nghi¢p str dung 16n hon. Méac du FCR duoc
kiém soat & muc 1,2-1,5, mot phﬁn dang ké thtrc an khong dugc tom tiéu hoa (thic an du
thira) va san pham bai tiét (phan tom) da ling dong xubng ddy ao, 1am gia ting ham luong
OC, TN va TP. Diéu nay phu hop v6i nhan dinh cia S. Ma va cs (2023) [3] vé vai trd clia
tram tich nhu mot bé chira dinh dudng

Nong d6 cac chat 6 nhiém trong tram tich ting dan theo thoi gian nudi & ca ba mo
hinh (bang 1). O giai doan dau (TN1), cac gia tri con & mic thap (OC 1,17%; TN 527
mg/kg; TP 293 mg/kg & md hinh A). Dén giai doan TN2 va TN3, ndng d6 ting manh, phan
anh sy tich liiy lién tuc chat thai trong qua trinh tom phat trién. O cudi vu (TN4), ndng do
céc chat van tiép tuc & muc cao, tham chi tang nhe so v&i TN3 (vi du mo hinh A: OC tir
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3,73% 1én 4,00%; TN tir 5419 mg/kg 1én 5811 mg/kg; TP tir 2460 mg/kg 1én 2856 mg/kg).
Diéu nay cho thiy du ¢ giai doan cudi c6 thé c6 cac bién phap xi phong va phan hay tir
nhién, nhung lugng chét thai tich Iy tu subt vu nudi van vuot qua kha nang loai bo, dan
dén ndng do 6 nhiém trong trim tich khong giam ma con c6 xu hudng gia ting [4].

Két qua & mo hinh A (OC dat 4,00%; TN dat 5811 mg/kg va TP dat 2856 mg/kg
trong tram tich kho vao cudi vu) cho thy su tich tu dang ké chét hitu co va dinh dudng
trong ao nuodi si€u tham canh. Tuong tu, S. Kunlapapuk va cs (2021) [13] ghi nhan ham
lwrong OC, TN va TP trong trdm tich ao nudi Litopenaeus vannamei ting lién tuc theo thoi
gian va dat cao nhat vao cudi vu, 1an lugt dat 4,87% OC, 4.300 mg/kg TN va 800 mg/kg
TP. Ngoaira, H. Wu va cs (2014) [14] ghi nhan tai lugng phat thai tir ao nudi tom dat 712,84
kg TN/ha/ndam va 353,86 kg TP/ha/nam ¢ mat d§ nudi khoang 19,7 con/m?, trong khi nghién
ctru hién tai & mo hinh C (92 con/m?) dat tai lugng khoang 854 kg TN/ha/nam va 400 kg
TP/ha/ndm. Két qua nay cho thay tai lugng dinh dudng c6 xu hudng gia ting theo mat do
nudi va mire do tich tu chat thai trong ao.

O mat do twong dwong mé hinh B (167 con/m?), K. Sabilu va cs (2021) [12] bao céo
tai lugng cao hon (OC 10,03-12,05; TN 2,38-2,85; TP 0,6-0,81 tén/ha/vu) so vO1 mo hinh
B (OC 5,88; TN 0,77; TP 0,33 tan/ha/vy). O mat do rat cao (750-1.250 con/m?), H.S.
Suwoyo va cs (2019) [15] ghi nhén tai lugng cao hon nhiéu (0C 20,8-23,3; TN 3,0-3,6; TP
2,5-3,0 tén/ha/vu) so vo1 mo hinh A (OC 6,47; TN 0,93; TP 0,44 tén/ha/vu). Su khac biét
nay cho thay, ngoai mat do nudi, k¥ thuat quan 1y (FCR, tan suét xi phong, ché do thay
nuéc) déng vai trd quan trong trong kiém soat tich lity chat 6 nhiém day ao.

Nhu vay, két qua ctia nghién ctru ndy nam trong xu huéng chung: mét dé nudi cang
cao, tai luong 6 nhiém cang 1on. Déng thot, su khac biét gitra cac nghién clru c6 cung mat
d6 mo hinh B so v&i K. Sabilu va cs (2021) [12] cho thay, ngoai mat d6 nuéi, cac yéu té k§
thuat quan 1y nhu FCR, tan suét xi phong, ché d6 thay nudc va hiéu qua xir Iy ciing dong
vai trd quan trong trong viéc kiém soat tich liiy chat 6 nhiém tai day ao.

Su khac biét nay phan anh anh hudéng tong hop ciia mat d6 nudi va ky thuat quan 1y.
O céc nghién ctru ¢ mat do nudi rat cao, tai lugng 6 nhiém cao hon dang ké; & mat do thap,
tai luong thép hon. Bén canh do, cac yéu t6 nhu FCR, tan suét xi phong va ché do thay
nuée ciing dong vai trd quan trong trong viéc kiém soét sy tich lity chit 6 nhiém tai day ao.

Két qua phan tich thong ké da dinh luong khang dinh mat d6 nuoi 1a yéu to then chot
quyét dinh mic do 6 nhiém hitu co va dinh dudng cia trim tich day. Mdi twong quan chat
ché nay c6 ¥ nghia quan trong trong cong tac quan 1y: khi quy hoach vung nuéi hodc cap
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phép cho céac co s& nudi voi mat do cao, can tinh dén sirc tai moi trudng va yéu cau bét
budc vé hé théng xir 1y chat thai ran.

5. Két luan

Két qua cho thiy, ndng d6 OC, TN va TP trong trAm tich c6 xu huéng gia ting theo
thoi gian nuoi va ty I¢ thuan voi mat do tha. Gia tri cao nhét ghi nhan & mo6 hinh A (219
con/m?) va th'flp nhét & mo hinh C (92 con/m?); trong do, néng d6 TN va TP vao cudi vu tai
mo hinh A cao gap khoang 1,8-1,9 1an so v&i mo hinh C.

Hé s6 phat thai tir bun thai ¢ mé hinh A: OC 1a 6.468 kg/ha/vu, TN 1a 932 kg/ha/vu
TN va TP 1a 439 kg/ha/vu, cao hon dang ké so vdi cac md hinh con lai. Pidu nay cho thay
mat d§ nuoi cang cao thi khoi luong, n@)ng do va tai lugng cac chit trong trAm tich cang
ting, qua d6 lam gia ting 4p lyc moi trudng trong hé théng nudi.

Tir cac két qua trén, nghién ctiru dé xuat mot sd giai phap quan Iy nham giam thiéu 6
nhiém va nang cao tinh bén viing ciia hoat dong nudi tom. Cu thé, cac co sd nudi can kiém
so4t lwgng thirc an thong qua sang an, két hop xi phong day dinh ky tir thang nuoi thir hai,
d6ng thoi xir Iy bun thai bang phuong phap ¢ compost.

Bén canh d6, co quan quan 1y can xay dung quy chuan dbi v6i bun thai trong nuoi
trong thuy san, quy hoach ving nudi theo hudng bd tri 20-30% dién tich ao cho xir 1y chat
thai tai cac khu vuc nudi mat do cao, va trién khai giam sat méi trudng dinh ky thong qua
céc cong cu nhu biy tram tich.
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