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PAC TINH HOA LY HQC CUA BUN THAI AO NUOI TOM
TAI SOC TRANG
Tit Anh Thu* va Vo Thi Gureong*

ABSTRACT

Sludge sediment in shrimp ponds has caused environmental pollution which is the main
concern of sustainable shrimp-farming development. The objective of this study was to
determine the soil properties and some selected heavy metals of sludge sediment in
shrimp pond systems. The sludge sediment soils were collected from 12 shrimp ponds in
the intensive, semi- intensive and extensive shrimp systems at My Xuyen and Vinh Chau
districts for soil analyses. The results showed that sludge sediment soils from the
intensive and semi- intensive which was in a range of loam clay soil, was poor in total C
total nitrogen and total phosphorus, but high concentration of available ammonium,
nitrate and available phosphorus. The exchangeable sodium percentage (ESP), indicating
soil sodification, was extremely high, which was 78% in the sludge sediment of intensive
shrimp system and 45% in extensive shrimp system, while that value was much less (16%)
in extensive shrimp system. The sodium adsorption ratio (SAR) had the same tendency
which indicated the severe sodification of sludge sediment in intensive shrimp system. The
contamination of Cd and Pb was lower than critical level of soil pollution. The sludge
sediment soil in shrimp ponds was rich in available nutrients but high salinity and high
sodium adsorption. Therefore these sediment soils can be used for agricultural
production after removing salt and sodium.
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TOM TAT

Bun thdi déy ao cia cdc ao nudi tom dang gdy nhiéu vin dé cho méi truong khu vuc xung
quanh ao nudi ciing nhir chat hrong niwde ao nuéi. O nhiém chat hitu co, kim logi nang va
nhiém mdn la méi quan tam Ién trong sw phdt trién bén viing cia nghé nudi tém. Muc
tiéu nghién civu cia dé tai nham danh gid cac ddc tinh hoa Iy hoc dat va ham heong kim
loai ndng Cd, Pd c6 trong chit thai bin ao nudi tém. Miwoi hai mau bin thdi ao nudi tém
thuéc ba mé hinh canh tic tém tham canh, bdn tham canh va quang canh cdi tién tai
Huyén My Xuyén va Vinh Chdu dwoc thu thip dé phan tich déc tinh héa ly dat. Két qua
phdn tich cho thay ddt bin thdi ao nudi tém c6 sa cau dat sét pha thit, ham lwong chat
hitu co, dam va lan téng sé thdp. Bin thdi ao tém tham canh va ban tham canh ¢6 do man
va dg sodic héa rdt cao (45- 78%), dam hitu dung va lan hitu dung kha giau. Trong khi
dé, bun thdi ao nudi tém qudng canh cdi tién c¢é do man va sodic thiap hon, lwong dinh
dudng ciing thap hon. Ham lwong kim loai nang Cd va Pb trong bun thai ao nudi tom
thap dudi nguwdng dat bi 6 nhiém, do dé cé thé sir dung nguon bun thai ao tom cho san
xudt nong nghiép. Tuy nhién, do dat ¢é do man va dat bi sodic héa rdt cao nén can dwoc
rika mdn va cdi thién s sodic héa cia dat.

Tw khoa: Bun thai dday ao, nudi tom tham canh, sodic hoa, diit man, dinh duwong dit ao
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1 GIOI THIEU

Trong thyc té& nudi tom tham canh, sau khi két thiic vu nudi hoic ngay khi bét dau
vao vu san xuat méi, nong dan sén vét 16p bun thai ddy ao cua vu nudi dua 1én bo
gy 6 nhiém moi truong xung quanh va co thé gay anh huong dén chat luong nudc
vu sau. Hoac nong dan dung may hut bun, xa bun thai truc tiép xudng song rach,
gdy 6 nhiém cac vung xung quanh. O nhiém chit hiru co, 0 nhiém kim loai ndng va
su nhiém min 1a mdi quan tdm lén trong sy phat trlen bén viing cua nghé nudi
thity san & dong bang séng Ciru Long (DBSCL). M6t s kim loai nang nhu Pb, Cd
c6 thé gy ngd doc tirc thoi hodc anh hudng lau dai den doi sdng sinh vat va sue
khoe con ngudi. O nhidm kim loai ning dang 1a mdi de doa cac ving san xut
ndng nghiép va cong nghiép (Suhadolc et al., 2004). Theo Romkens et al. (2009)
co sy trong quan gitra ham lugng Cd trong dét vo1 ham lugng Cd trong cay. Theo
EEC (1986) gi6i han kim loai ning trong dat trong trot 1a 3 ppm cho Cd va 300
ppm dbi voi Pb.

Van d¢ dat ra 1a bun thii tir ao nudi tom c6 chira ham lugng dinh dudng, do man
va c6 chta kim loai nang lién quan dén moi truong va sy sinh trudng cua cay trong
nhu thé nao. Muc tiéu nghién ctru cua dé tai nham danh gia dic tinh hoa Iy hoc dat
va ham luong kim loai nang Cd, Pd co trong chat thai bun ao nudi tom. Qua do
cung cap sb lidu co s cho viéc tan dung ngudn chat thai ndy trong san xuit nong
nghiép, gop phan han ché 6 nhiém mai truong ao nudi.

2 PHUONG PHAP THi NGHIEM

Mau bun thai ao nudi tom thugc ba mo hinh canh tac tdm tham canh, ban tham
canh va quang canh cai tién duogc thu thap trén 12 ao tai Vinh Chau va My Xuyén,
tinh S6c Trang. Mau bin thai duoc thu vao lic ndng dan bat dau sén vét ao chuan
bi cho vu nudi méi. Pat bun ao dugce phoi khd trong khong khi, nghién qua ray
2mm va 0,5mm cho phan tich mdt s6 chi tiéu hoa hoc dat nhu EC, pH, SAR, ESP,
CEC, Nts, Pts, %C, N hitu dung, P hitu dung, N hiru co dé phan huy, Cd va Pb va
thanh phéan co gidi cta dat.

Phwong phap phan tich dat

pH, EC dugc do voi ty 1€ trich dat: nuée 1a 1:2,5. Pam téng s6 dugc xac dinh bﬁng
phuong phap chung cat Kjeldahl sau khi mau dat duoc vo co bang H2SO4; carbon
hitu co duoc phan tich theo phuwong phap Walkley- Black. Lan téng s dugc xéac
dinh bing phuong phap so mau sau khi miu dugc céng phd bang acid sulphuric
dam dic va acid perchloric (HCIO4); 1an dé tiéu dugc xac dinh theo phuong phap
Olsen. Kha niang hip phu Cation cta dat duoc xac dinh theo phuong phép trich
bﬁng dung dich BaCl; 0,01 M khong dém. Pam hitu co dé phan huy duogc duoc
xac dinh bang cach sir dung dung dich trich 1a KC1 2M dun néng & 100°C trong 4
gi0, phan tich theo phuong phap Gianello va Bremner (1986). Ham luong Cd va
Pb dugc xac dinh bang phuong phap quang phd hap thu nguyén tir (AAS), sau khi
vO co hoa bang hdn hop acid H2SO4 vd HCIO4. Cép hat duoc xac dinh bang
phuong phap dng hat Robinson. Xéac dinh Na va phan tram natri trao doi trén phirc
hé hap thu (ESP. Exchangeable Sodium Percentage). Ty s6 hap phu natri (SAR,
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Sodium Adsorption Ratio) dugc tinh trén co s& phan tich Na, Ca, Mg trong dung
dich trich bao hoa.

Sb liéu duoc phan tich ANOVA bang phin mém thong ké MSTATC, so sanh
trung binh nghi€ém thirc (LSD, 5%).

3 KET QUA THAO LUAN
3.1 Pic tinh héa ly dat ciia bun thai ao nudi tom

Két qua phan tich miu chat thai bun ao cta 3 mé hinh canh tac tém dugc trinh bay
trong bang 1. Chat hiru co trong dat, P tong sd thuéc nhém nghéo (Rath va
Ranamukhaarachchi, 2006), N tong s6 nghéo, gidu P hitu dung, N hitu dung va kha
nang hap phy cation thuéc nhom trung binh (Carl et al., 2008). Nhin chung, chét
bun thai ciia ba mo hinh nudi tdm c6 thanh phan dinh dudng tong sb thip. Tuy
nhién, dinh dudng N, P hitu dung cao. M6 hinh tdm thdm canh va ban thdm canh
giau dam lan hiru dung hon mé hinh quang canh cai tién. M6 hinh tom tham canh
c6 do man rat cao (thang danh gia cua Bruce va Rayment, 1982), can duoc rita
man thi 16p bun day ao c6 thé st dung cho san xuat néng nghiép. Tri sé EC cta dat
cang cao kha ning giy hai cho cay trong cang 16n (Charman va Murphy, 2002;
Horneck et al., 2007). V& mit vat Iy dat, bun thii day ao cia ba mo hinh canh tac
tom déu thudc nhom dat sét pha thit (Bang 2).

Bang 1: Pic tinh hoa hoc va vat Iy dit bun day ao nudi tom

Mo pHH20 ECq:25) C Nts Pts N h.d P hd CEC
Hinh  (1:2,5) dS/m % % P:0s% mg/kg mg/kg meq/100g

TC 7,37 20,76 1,26 0,13 0,11 3523 25,38* 20,63

BTC 7,24 581 081 0,12 0,11 29,12 16,93 18,90

QCCT 7,23 400 145 0,19 0,09 21,10 10,63 18,81

Ghi chu: TC: thdm canh; BTC: ban tham canh; QCCT: qudang canh cdi tién; Nts: dam t(fng scf,' Pts: lan to:ng so"; Nhd:
dam hitu dung; Phd: ldn hitu dung.

(*) Theo thanh danh gid cua P Olsen ham lwong ldn hitu dung dao dong trong khoang 10-20mgP/Kg duoc danh gid la
trung binh va lan hitu dung dao dong trong khodang 20-40 mgp/kg dwoc danh gia la cao.

Bang 2: Thanh phin co giéi dat bun thai ao tém -3 cac md hinh canh tac

Thanh phin cip hat (%)

M©6 hinh canh tac

Cat Thit Sét
Tham Canh 0,98 48,23 50,75
Ban Tham Canh 2,60 47,50 49,90
Quang Canh Cai Tién 0,66 45,10 54,23
Phan loai Sét pha thit

3.2 Su sodic héa cia dat bun day ao

Theo Horneck et al. (2007) luong Na dugc gitr trén phirc hé hép thu trong bun dat
ao c6 anh hudng rit 16n dén dic tinh va ciu trac dét. Ti 16 cua Na cao trén phirc hé
hap thu va ti 16 Na ddi vdi cation Ca, Mg cao dugc xem la dét bi sodic hoa.
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Ham lwong sodium trong dung dich dit bun day ao

Két qua phan tich ham luong Na* trong dung dich dit bun ddy ao mé hinh nudi
tom tham canh ham luong Na* cao nhat (247,0 mmol/l) ké dén 12 mé hinh nudi
tom ban tham canh (83,7 mmol/l) va thap nhat 13 mo6 hinh nudi tom quang canh cai
tién (57,6 mmol/l). Ham luong mudi sodium cao trong dat lam mat 6n dinh cau
trac dat, cac phan tir dat d& bi phan tan, giam kha nang thAm nudc cua dat, dat bi
nén d& va gy anh huong bét loi sy sinh trudng phat trién cua cay trong, hoat dong
ctia vi sinh vat trong dat (Rowell va Dimitrios, 2002; Walworth, 2006; Horneck et
al., 2007).

Chi sb ESP thé hién phan trim sodium trén phirc hé hép thu, 1a chi sé dung dé
danh gid mirc do sodic hoa trong dat. Két qua trinh bay trong hinh 1 cho thiy ESP
ctia dat bun ao trong mé hinh tom tham canh cao nhat (77%), ké dén 1a bun ao tom
ban tham canh (45%) va thap nhét 1a bun ao tdm quang canh cai tién (15,6 %).
Theo thang danh gia cua Horneck et al. (2007) thi ESP >15% la dat bi sodic. Pat
c6 chi sd ESP cao, cdu tric caa dét bi pha vo din dén toc d6 thAm nude va di
chuyén ciia nudc vao trong dat giam, cac phan tir sét rat dé bi phan tan, do xop cua
dat giam, dat rat dé bi 1én khi gap nudc, tbe do thadm ciia nudc vao trong dat co thé
gidm manh, anh hudéng rat 16n dén viéc tudi tiéu cling nhu kha nang thoat nudc
cua dat, dat kho duoc rira man (Seelig, 2000; Mhereteab et al., 2002; Hornecl et
al., 2007).

ESP %

M6 hinh canh tac tom

Hinh 1: Phén trim sodium trao ddi ciia chit thai bun day ao nudi tom
TC: thdm canh; BTC: bén thdam canh; QCCT: qudng canh cdi tién

Ty s6 hip thu natri (SAR)

Két qua trinh bay & hinh 2 cho thiy chi sé SAR ctia mé hinh nuéi tdm TC va BTC
l1a 28,1 va 14,2 theo thtr tu, dugc danh gia 1a cao. Pdi voi mo hinh nuéi tom QCCT
c6 chi s6 SAR 1a 11,84 dugc xép loai trung binh theo thang danh gia cua Horneck
et al. (2007). it c6 chi sb6 SAR cao nghia la trong dat s& c6 ham luong Na* cao
hon ham lwong Mg?* va Ca®* va khi ty s6 SAR trong dat cang cao, cau truc dat
cang giam (Mhereteab et al., 2002). Ham luong Na* trong dat cao hon ham lugng
Mg?* va Ca?*, cac keo dat dé bi phan tan va lip day cac khe ho khi di chuyén
xudng 16p dat bén dudi tir d6 1am giam kha ning thim nudc, dat tré nén nén dé
(Rowell va dimitrios, 2002, Rietz va Haynes, 2003; Horneck et al., 2007).
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Hinh 2: Ty s6 hap thu natri (SAR) ciia chét thai bun ao nudi tém
TC: tham canh; BTC: ban tham canh; QCCT: qudng canh cdi tién

So sanh mirc d6 sodic héa ciia ba mé hinh nuéi tdm cho thdy mé hinh nuéi tom
TC, dat bi sodic cao hon md hinh nudi tdm BTC va QCCT (p<0.05). Do d6, dat &
md hinh nudi tdm TC rat kho cai thién tinh trang Na cao trén phirc hé hap thu dé
chuyén d6i sang san xuat nong nghiép, ké dén 1a dat & mo hinh nuéi tom BTC .

3.3 Panh gia ham hrong kim loai ning trong bun dit ao
3.3.1 Ham luong Cd

Két qua phan tich cho thdy ham luong trung binh ctia Cd trong dat ao nudi tom TC
la 25,2 ppb; md hinh nuéi tém BTC la 26,8 ppb va 33,5ppb cho md hinh QCCT,
gitta cac mo hinh khéng khac biét c6 ¥ nghia (Hinh 3). Ham luong Cd ¢ dét ao
nudi tom con thip dudi ngudng giy 6 nhiém (3 ppm) trong mdi truong dat
(EEC, 1986).
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Hinh 3: Ham lwgng Cd c6 trong bun thai ao nudi tom

TC: tham canh; BTC: ban tham canh; QCCT: quang canh cdi tién

3.3.2 Ham luong Pb

Két qua phan tich cho thdy ham luong trung binh cua chi trong dat ao nudi tdom TC
14 1,75 ppm; 1,08 ppm va 1,00 ppm cho dat nu6i tom BTC va QCCT theo trinh tu
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nh 4). Theo EEC (1986) gi6i han Pb trong dat trong trot 1a 300 ppm. Theo

TCVN 7209-2002, gi6i han cho phép cua Pb trong dat theo cac muc dich sir dung
khac nhau dao dong tir 70-300ppm. Ham luong Pb trong chét thai bun day nuoi
tom rat thap, dudi ngudng gy 6 nhiém trong dat.
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M6 hinh canh tac

Hinh 4: Ham lwgng Pb ¢6 trong bun théi ao nuéi tom
(TC: tham canh; BTC: ban tham canh; QCCT: qudng canh cdi tién)

4 KET LUAN

214

Bun thai tir a0 nudi tdom déu co sa cau thudc nhoém sét pha thit phu hop cho dat
ao nudi tom.

Bun thai tir ao tdm c6 dam va lan tong s6 thap. Trong h¢ thong tham canh bun
day ao c6 luong dam hitu dung va lan hitu dung rat cao (P >20 mg/kg va N>
30mg/kg). Hé thong ban tham canh va quang canh cai tién c6 ham luong dam
hitu dung va 1an hitu dung trung binh. DAt bun thai ao nudi tdbm tham canh va
ban thadm canh c6 dat min sodic héa rat cao so v4i bun thai ao nudi tom quang
canh cai tién.

Ham luong kim loai nang Cd, Pb trong bun thai ao nu6i tdm déu thap hon gidi
han anh hudng 6 nhiém méi truong dat.

Ngudn bun thai ao tdm c6 ham lugng dinh dudng N, P hitu dung bién dong
trong khoang trung binh cho dén giau. Do dat c6 do man va dét bi sodic hoa rat
cao nén can dugc rira man va cai thién sy sodic hoa cua dat. Nguon bun thai tur
ao tom co thé sir dung trong san xuat néng nghiép sau khi dat duoc rira man va
giam lugng Na trén phirc hé hap thu.
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