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CHAT THAI BUN AO NUOI TOM: THOI GIAN RUA MAN
VA SU BIEN PONG DUONG CHAT
Tat Anh Thie va Vé Thi Guong®

ABSTRACT

The aim of this study was to evaluate the time needed to leach salinity in sludge sediment
of shrimp ponds in combination with changes of soil nutrients in crop production. Twelve
samples of waste sediment were collected to measure the changes of salinity and of
nutrient status. These samples were taken from three different shrimp cultivation
patterns: intensive, semi- intensive and extensive shrimp cultivation. Results showed that
after three months of raining, the waste sediment of intensive shrimp ponds reached
below the critical point level of salinity in soil whereas the rest two shrimp cultivations
needed only one or two months. Concerning the concentration of nutrients, available
phosphate, available nitrogen, and labile nitrogen decreased after three months of
raining. However, these nutrients in the intensive cultivation type still remained rich
compared to the semi-intensive and the extensive cultivation types. Based on these results,
the sludge sediment in the shrimp cultivation are rich in nutrients for plants. They can be
used for agricultural production after leaching away the salinity in soil in a duration of
one to three months in rainy season.

Keywords: Salinity leaching, sodification, soil nutrient, sludge sediment, intensive
shrimp culture

Title: Sludge sediment in shrimp ponds: Salinity leaching and nutrients changes
TOM TAT

Muc dich nghién ciru cua dé tai la danh gia si riva mén va sw thay déi ham heong dwéng
chat theo thoi gian rita mén ciia bin thai ao nudi tém cho sit dung trong canh tic cdy
trong. Muwoi hai mdau dat bin thai day ao nuéi tom ciia mé hinh canh tac toém tham canh,
ban tham canh va qudng canh cdi tién dwoe sir dung cho sw ddnh gid giam do man va
thanh phan dinh dudng trong bun ddy ao theo thoi gian rira man ty nhien. Két qua cho
thay do man cua mau bun giam xuong dudi ngudng mdn va sodic sau ba thdang rica mdn
déi véi mé hinh tém tham canh va mét dén hai thang doi véi mé hinh tdm ban tham canh
va quang canh cdi tién. Ham leong cdc chat dinh diedng ¢ dang hivu dung trong cdc mdu
bun thdi day ao nhw lan dé tiéu, dam hitu dung, dam hitu co dé phdn hiy gidm sau ba
thang ddu mua mua. Tuy nhién, ham luong dinh dudng trong bun thai ao nudi tdm tham
canh van con ¢ khodng khd giau, cao hon so véi bin thai ao nuoi tom cua hai mo hinh
cON lgi. Bun thdi ao nudi tém c6 thé sir dung cho san xudt néng nghiép qua rira man tw
nhién trong miia mwa khodang mét dén ba thing.

Tir khoa: Riva mdn, sodic hoa, dwéng chit trong dit, bin thdi 2o, thAm canh tom

1 GIOI THIEU

Sau mdi vu nudi tom lugng bun tich luy trong ao kha lon. Theo Vi Thi Hién
(2004) uéc tinh mbi ha tdm hiang nim s& cho ra khoang 1,5-2 tan bun thai. Lép bin
thai nay dugc tao thanh tir sy tich luy cac chét hiru co, vat chét vo co, thirc an thira, cac chat
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bai tiét tir tdm, vi sinh vat hodic xac ba clia cac phiéu sinh thuc vat. .. Ngoai ra con c6 cac chat
hda hoc xir Iy ao nuéi nhur véi thude tim, clorin... Chat bun thai ndy chua qua xir I va con
mang nhiéu mém bénh. Vi vay, nguy co gdy 6 nhiém trd lai a0 nudi tom va méi truong xung
quanh ao la rat 16n. Trong canh tac thuy san, dat day ao va sy tich luy bun day ao 1a
mdt yéu tb rat quan trong anh hudng dén chat lugng nudc ao nudi va sirc khoe cia
dbi tuwong nudi. Cac nghién ctru Briggs va Funge-Smith (1994); Hopkins et al.

(1994); Smith (1996); Hu et al. (2001); Boyd et al. (2002) cho thay ham lugng
chat dinh dudng trong bun day ao kha cao. Néu tan dung dugc nguén bun thai nay
cho canh tac néng nghiép hodc bdi thém vao dat dé canh tac rau mau, tn dung
duoc nguon dinh dudng dang ké, dong thoi giip giam dugc 6 nhiém moi truong
g6p phan phat trién tét hon trong nuoi tom. Van dé dat ra 1a bun thai ao nuodi tom
1a bun c6 chtra ham lwong mudi cao s& gy bat loi dén su sinh trudong phat trién
cdy trong. D¢ str dung nguodn bun thai nay thi can thoi gian bao lau c6 thé rita man,
dat bun ao c6 trd nén sodic hoa khong va sy thay doi ham lugng chat dinh dudng
trong bun day ao nudi tdm qua rita tréi theo thoi gian nhu thé ndo. Thi nghiém
thuc hién nham cung cép sb liéu gitip sang t6 cac van dé néu trén.

2 PHUONG PHAP NGHIEN CcUU

Thi nghiém dugc thuc hién tai hai huyén Vinh Chau va My Xuyén Soc Trang
thuoc hai ving sinh thai (ving II va vang III). Vung sinh thai II 1a ving nhiém
min theo thoi gian va viing sinh thai I11 13 ving nhiém min quanh nim. Mau bun
thai ao nuoi tom dugc thu trén ba mé hinh canh tac tom la mo6 hinh tham canh, ban
thAm canh va quang canh cai tién. Mdi mo hinh dwoc chon 4 vudng tom khac
nhau. Mau bun thai ddy ao dugc thu 1am 4 thoi gian nhu sau:

Dot 1 duoc thu vao lic nong dan bat dau sén vét 16p bun day ao dua 1én bo, chuan
bi vu nudi méi (3/2007). Bun thai dugc thu, sau d6 tron déu va trai ra thanh ludng
vé6i dién tich 5 x 5m? voi d6 day khoang 10cm dé khao sat su thay d6i d6 min va
thanh phan dinh dudng theo thoi gian rira trong mia mua.

Dot 2: thu vao thoi diém bat dau mua twong tng véi thoi diém nong dan bat dau
nudi tha tom (6/2007).

Dot 3 va dot 4 dugc thu vao thoi diém 2 thang va 3 thang sau khi mua twong ung
vé6i giai doan tom dugc 2 thang va 3 thang sau khi tha nuoi.

Chat thai bun ao sau khi thu duoc phoi kho trong khong khi tai nhiét do phong
(28-30°C), nghicn qua riy 0,5mm dung trong phén tich mdt so chi tiéu hoa hoc dat
nhu EC, pH, Na trao d6i, CEC, N hitu dung, P hitu dung, N hitu co dé phan huy.

2.1 Cac phwong phap phan tich

pH, EC dugc do bé“mg dién cuc voi ty 1€ ly trich dat nude 1a 1:5. Lan hiru dung
trong dat dugc xac dinh theo phuong phap Olsen véi dung dich trich NaHCO3
(pH=8,5). Pam hitu dung trong bun thai ao tém dugc ly trich bang KC1 2M (w/v 1a
1:10), ham lugng dam ammonium c6 trong dung dich trich dugc xac dinh theo
phuong phap blue indophenol so mau ¢ budc song 640nm va dam nitrate NO3”
duoc xac dinh theo phuong phap hydrazine sulfate so mau ¢ budc song 543nm.
DPam hitu co dé phan huy trong bun thai ao tdom dugc xac dinh theo phuong phéap
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thay phan mau bun trong trong KCl 2M & nhiét d6 100°C. Ham luong NH4*-N
duoc xac dinh bing chung cét theo phwong phap Kjeldahl va chuin do véi HaSO4
0,0025M (Gianello va Bremner, 1986). Phin trdm natri trao doi trén phirc h¢ hap
thu (ESP) duoc phan tich theo phuong phap cua Klute (1987), mau trude khi phan
tich duoc rira man dé loai bo nguén mudi cé trong dung dich dat. Kha niang hap
phu cation (CEC) x4c dinh bang dung dich trich BaClz 0,01M khéng dém, chuan
d6 bang EDTA 0,01M.

2.2 Xir 1y s6 ligu

Phan mém Microsoft Excel duge st dung dé tinh toan gia tri trung binh va do¢ léch
chuén gifta cac nghiém thirc. Phin tich ANOVA va so sanh su khac biét giita cac
mo hinh canh tac theo thoi gian dung phép kiém dinh LSD 5%. Sé liéu duogc xir 1y
dua trén phan mém thong ké MSTATC. Céc sd liéu duoc phan tich théng ké theo
cach bd tri hoan toan ngau nhién.

3 KET QUA THAO LUAN
3.1 pH ciia chét thai bun ao tom theo thoi gian

Két qua trinh bay ¢ hinh 1 cho thay pH dat bién dong trong khoang 6,9-8,0. Giita
ba md hinh nudi tdm khong khac biét vé pH dat, khong c6 su khac biét pH dat theo
thoi gian gitta ba mo hinh va cling khong c6 sy khac biét theo thoi gian trong tirng
md hinh canh tac. Diéu nay c6 thé danh gia 1a chat thai tir bun ao vubng tdm khong
c¢6 chira pyrite hodc dat khong trong tinh trang khir cao dé c6 thé giam pH dat khi
dat dugc oxyt hoa trong diéu kién dé kho. Nhin chung pH dat nam trong khoang
kha phu hop cho su sinh truong, phat trién cia ciy trong va hoat dong cua vi
sinh vat.
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Hinh 1: Sy thay d6i pH ciia bun thai ao nudi tém theo thoi gian. Pot 1: 10c sén vét ao, dot
2: khi bat dau mwa, dot 3: vao thoi diém hai thang sau khi mwa va dot 4: 3 thang sau khi
bat dau mua mwa

3.2 Sw thay d6i @9 miin trong dat bun ao

Do din dién cua dat (EC) 1a mot trong cac chi tiéu danh gid d6 man trong dat. Két
qué trinh bay & hinh 2 cho thay sy giam d6 man trong dt theo thoi gian. Dat bun
ao trong md hinh tdm thAm canh c6 dd min cao nhat. Theo thdi gian rita, 30 min
giam dén ba thang sau khi mua, EC trong dat duéi 4 mS.cm™. Khoang EC nay do
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man khong anh huong dén sy sinh trudng va phat trién cia cay trong (Slavich va
Petterson, 1990). Hai mé hinh ban thim canh va quang canh cai tién c6 su thay d6i
EC cua bun thai ao nu6i tdm vé6i thoi gian rita min nhanh hon. Khi bit dau mua
mua, EC trong dit di giam dudi ngudng 4 mS.cm™. Riéng md hinh ban tham
canh, vao thoi diém hai thang sau mua, dét bun ao nudi tdm dugce xem d3 rira man
thich hop cho cay trong phat trién.
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Hinh 2: Su thay d6i EC ciia bun thai ao nudi tom theo thoi gian. Cac chir s6 khac nhau
trong cung mét dot thu mau khac biét cé y nghia thong ké (LSD 5 %). dot 1: liic sén
Vét ao, dot 2: khi bat dau mwa, dot 3: vao thoi diém hai thang sau khi mwa va dot 4
thu vao 3 thdang sau khi bat dau mua mwa
Tuong tu v6i su thay d6i EC trong dat, ham luong mudi natri trao doi trong dat
(Hinh 3) giam dan theo thoi gian. M6 hinh t6m thdm canh c6 ham luong Na+ rat
cao (4,70 meq/100g) va khac bi€t c6 y nghia so véi m6 hinh ban tham canh va
quang canh cai tién. Ham luong mudi Na cao trong dat 1am méat 6n dinh cau trac
dat, cac phan tir ¢at dé bi phan tan, giam kha ning thAim nudc cua dat, dit bi nén d&
va gy anh hudng bat loi sy sinh trudng phat trién cta cay trong va hoat dong cia
vi sinh vat trong dat (Rowell va Dimitrios, 2002; Walworth, 2006; Horneck et al.,
2007). Theo thoi gian rita, luong Na+ trao d6i trén mo hinh nuéi tém thAm canh
gidam nhanh hon so hai m6 hinh con lai.
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Hinh 3: Sy giam lrgng natri trao di cia bun thaii ao nudi tém theo thoi gian. Cac chir s0
khic nhau trong cing mét dgt thu miu khac biét c6 y nghia thong ké (LSD 5 %).
dot 1: luc sén vét ao, dot 2: Kkhi bit dau mua, dot 3: vao thoi diém hai thang sau

khi muwa va dgt 4 thu vao 3 thing sau khi bit diu mua mura
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Pé danh gia sy thay d6i vé tinh trang sodic cua dét, tri so phan tram Sodium trao
dbi trén phuc hé hép thu (ESP) dugc tinh toan trén co s& kha nang hép thy cation
clia dat. DAt bun ao trong mo hinh thim canh tom c6 tri s6 ESP trén 16 thudc
nhém bi sodic hoa (ngudng ESP sodic hoa la 15, Theo Horneck et al., 2007). Sau
khi bit dau mua mua, lugng Na trao d6i da giam dwa dén giam ESP xuéng dudi
ngudng dat bi Sodic hoa. Két 'qua nay danh gia kha nang rira man cua dat bun day
ao nuoi tom trong mua mua rat tot C6 1& @it bun ao t6m c6 lwong chat hitu co kha,
khoang 3,5%, dat toi x6p 13 yéu t6 quan trong gitp sy rita man ¢6 hiéu qua nhanh.

Hai mé hinh ban thdm canh va quang canh cai tién c6 tri sb ESP dudi ngudng
Sodic hoa (Hinh 4).
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Hinh 4: Sy giam tri s6 ESP ciia bun thai ao nuéi tém theo thoi gian. Cac chir s6 khac nhau
trong cing mdt dot thu miu khac biét c6 ¥ nghia thong ké (LSD 5%), dot 1: lic sén vét ao,
dot 2: Khi bit diu muwa, dot 3: vao thoi diém hai thang sau khi mwa va dot 4 thu vao 3
thang sau khi bit diu mia mwa

3.3 Su thay déi ham lwong l1an hiru dung ciia bun thii ao nudi tém theo thoi
gian

Két qua phan tich ham luong 1an hitu dung trén dat bun thai ba mé hinh
nudi tom cho thay ham luong lan hitu dung c6 xu hudng thay doi theo thoi gian
(Hinh 5). Ham lwong 14n hitu dung & mau bun thai ao nudi tom thim canh va ban
tham canh duoc danh gia 1 cao va bun thai mé hinh quang canh cai tién c6 ham
luong 1an hiru dung xép loai trung binh theo thang danh gia ctia Hazelton va
Murphy (2007).

Ham luong 1an hitu dung trong dat bun thai ao nudi tom cé xu hudéng giam
dan theo thoi gian c6 thé 1a do & giai doan nay dat & trong tinh trang thoang khi,
nén kha nang khoang hoéa lan cao, hodc co thé bi vi sinh vat st dung hodc vi sinh
vat dong hoa (Kadlec va Knight, 1996; Reddy et al., 1999) hoic c6 thé 1an & trong
tinh trang két tha voi calci trong dat va dé bi rira troi do tac dong cia mua (Enell
va Lofgren, 1988; Havlin et al., 1999). Nhin chung, 1an hiru dung trong bun thai ao
tom giam theo thoi gian rita mdn. Tuy nhién, lugng lan hitu dung trong bun ao tom
thAm canh va ban tham canh van con trong nhém kha giau P (I6n hon 20 ppm P).
Riéng P hitu dung trong dat bun thai ao tom quang canh cai tién giam xudng &
mtrc trung binh.
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Hinh 5: Bién dgng ham lrgng lan hiru dung ciia chit thai bun ao nudi tom theo thoi gian.
Cic chir s6 khac nhau trong cung mot dot thu mau khac biét cé y nghia thong ké (LSD
5 %), dot 1: lic sén vét ao, dot 2: khi bat dau mwa, dgt 3: vao thoi diém hai thang sau khi
mua va dot 4 thu vao 3 thang sau khi bat dau miua mwa

3.4 Bién dong ham hrong dam hiru dung trong bun thai ao nudi tdm theo thoi
gian

Két qua phan tich mAu bun thai cia ba mé hinh canh téc cho thiy co su thay
d6i ham lugng dam hitu dung trong dat theo thoi gian (Hinh 6). Haim luong dam
hitu dung trong dat bun day ao phu thudc nhiéu vao cac yéu té khac nhau nhu
lugng dam ban dau trong dAt bun ao, chat lugng chét hitu co... O m6 hinh nudi tom
tham canh ham lugng dam hitu dung c6 xu hudng nhanh tdng sau do gidm manh
va tiép tuc ting cao tré lai. Mo hinh nudi tom ban tham canh va quang canh cai
tién ham lugng dam ammonium bién dong tuong d6i it hon so véi mé hinh nudi
tom tham canh. Su khac nhau nay co6 thé 1a do chit luong chit hitu co, trong d6
thanh phan N hitu co dé phan huy gop phan tao sy bién dong nay (Zhengxia et al.,
1995 va Haynes, 1999). Pam hitu dung trong cdc mau bun thai ao tom thAm canh
tang c6 thé do & thoi diém nay d3 xay ra qué trinh khoang hoa dam trong dat. Sau
d6 dam trong bun day ao giam qua rira tréi, dam bi cd dinh trong phién sét, hoic
bbc hoi & dang NH3 duéi diéu kién pH cao (Tiedje,1990; Hargreaves, 1998).
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Hinh 6: Bién d6i ham lweng dam hitu dung mg (NH,*-N + NO3-N)/kg trong chét thii bun
20 nudi tdm theo thoi. Céc chir s6 khac nhau trong ciing mot dot thu miu khic
biét ¢6 ¥ nghia thong ké (LSD 5 %) dot 1: liic sén vét ao, dot 2: khi bat ddu mura,
dot 3: vao thoi diém hai thang sau khi mwa va dot 4 thu vao 3 thang sau khi bit
diu mua mua
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Toém lai, m6 hinh nuéi tom tham canh c6 ham lugng dam hitu dung cao nhét. Sau
ba thang rira nim trong diéu kién ty nhién, dam hitu dung c6 khuynh hudng giam
thip. Tuy nhién, ham lugng dam hitu dung trong bun thai ao tdm tham canh thudc
nhom giau N theo danh gia ciia Marx et al. (1999); Esteban (2000) (trén 30mg/kg).

3.5 Sw thay déi ham lwong dam hiru co d& phan hiy ciia cac chit thai bun
ddy ao nuéi tom theo thoi gian

Két qua trinh bay & hinh 7 cho thiy c6 sy thay d6i ham luong dam hitu co d& phan
huy trong bun thai ao tom theo thdi gian. Nhin chung, ca 3 mé hinh nudi tom déu
c6 ham lwong dam hitu co dé phan huy cao nhat ¢ thoi diém bat ddu thu mAu, sau
d6 ham luong dam hitu co d& phan hiy giam dan tir khi bit ddu mua, nghia la sau
ba thang sén vét dua bun ao 1én bo. Sy gidm lwgng dam hitu co dé phan huy trong
bun thai ao tom do khoang hoa trong dat. Chat thai bun ao cta ao nudi tom tham
canh ham luong dam hitu co dé phan hily cao nhat (72,73mg NH4*-N/kg), ké dén
la chét thai ctia bun ao nudi tom ban tham canh (51,15 73mg NH4*-N/kg) va thap
nhat 13 chit thai cia bun ao nudi tdm quang canh cai tién (47,30 mg NHa"-N/kg).
Pam hitu co dé phan hay trong dat duoc xem nhu 13 chat lugng chat hiru co trong
dat, co twong quan chit vdi su khoang hda dam trong dat (R%= 0,71) hon 12 ham
luong chét hitu co (Janzen et al., 1992, Tat Anh Thu, 2003). Theo Gianello va
Bremmer (1986); Groot va Houba (1995) ¢ thé dua vao thanh phan N hitu co dé
phan hity dé du doan kha niang cung cap N cua dat. Tuy nhién, theo Sano et al.
(2004) ham luwong dam hiru co dé phan hay dugc xem nhu 1a thanh phan khong
bén, co thé thay dbi nhanh va phu thudc nhiéu vao loai dét, diéu kién moi trudng,
cach sir dung dat va quan 1y dat (Biederbeck et al., 1994; Yanai et al., 1998).
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Hinh 7: Su thay d6i ham lwong N labile (NH,+-Nmg/kg) ciia cic chit thai bun ao nudi tom.
Cic chir s6 khac nhau trong cing mdt dot thu miu khac biét c6 y nghia thong ké (LSD 5
%), dot 1: lic sén vét ao, dot 2: khi bit diu muwra, dot 3: vao thoi diém hai thang sau khi

mua va dot 4 thu vao 3 thiang sau khi bit diu mua mwra

4 KET LUAN

DAt bun thai day ao nuoi tom néu duoc ria qua mua o diéu kién ty nhién dat hiéu
qué t6t. DAt bun ao trong md hinh tom thim canh c6 d6 man thich hop cho mot s6
cdy trong sau hai thang rita man. Thé hién qua gia tri EC, Na trao d6i trong dt va
ESP déu duéi ngudng min gy hai cho cy trong (EC<4mS/cm, ESP<15). Dat bun
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ao trong hai m6 hinh ban tham canh va quang canh cai tién dugc rira man hoan
toan vao hai thang sau mua.

Ham luong cac chat dinh dudng & dang hitu dung trong cac mau bun thai day ao
c6 giam theo thoi gian nhung van con ham lugng kha cao nhu 1an hiru dung, dam
de tiéu. Bun thai day ao nudi tom tham canh c6 ham luong cao hon hai md hinh
con lai.

Bun thai ao nudi tom co6 thé st dung cho sdn xuat ndong nghi€p qua rira man tu
nhién sau 3 thang d6i véi mo hinh tom thdm canh va 1-2 thang doi vo1 m6 hinh
tom ban tham canh va quang canh cai tién.
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