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Nguy co chua hoa trong m6 hinh tom sinh thai
tai xa Tam Giang, huyén Nam Can, tinh Ca Mau

Nguyén Tho, Ping Nguyén Nha Khanh, Tran Thi Kim T

Tém tir—Nghién ciru nay danh gia nguy co
chua héa trong moé hinh tom sinh thai tai xa
Tam Giang, huyén Nim Cin, tinh Ca Mau.
Nuéc mit va bun day kénh duwoc ly tai 8 ao
nudi vao thang 3, 7 va 11/2015, dit trén dé bao
va dit rirng ngip min dwoc liy vao thang
3/2015. Bun day kénh va dat ring khir manh
(Eh lan lwot tir -299 — -1 mV va -321 — -52 mV).
M&bi trudmg nwéc cé phan tng tir trung tinh dén
kiém nhe (pH nuéc 7,01-8,82) va bun day kénh
tir chua nhe dén kiém nhe (pH bun day twoi
6,05-7,64, pHuo 6,63-7,78, pHkc 6,35-7,43).
})ét ru11g c6 pH bién thién rong va gia tri cuc
tiéu rat thap (pHH20 3,72) cho thiy su c6 mit
khoang pyrite. Pit rirng dip trén dé bao cé d
chua rit cao (pHrzo 2,510,72, pHkai 1,81-2,14,
dd chua trao dbi 11,56+2,69 1d1/100g). Piu mia
mua, pH nuwée giam xudng rit nhanh do tiép
nhin cac thanh phan giy chua tir khoang pyrite
di bi oxy hoéa trén dé bao. Py chua trao doi
trong bun diy va dét rirng twong quan thuin
v6i ham lrgng chét hiru co cho thdy su phan
hiiy hiru co' trong diéu Kién khir 1am ting d
chua trong mé hinh. Nguy co' chua héa méi
treong nudi cao do cac hoat dgng quan ly, chi
yéu 1a dao kénh va d6 dit rimg chira khoing
pyrite 1én dé bao.

Tir khoa—Ca Mau, chua héa, d§ chua trao
do6i, khoang pyrite, rirng ngip méin.
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15 thang 08 nam 2017.
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1  MODAU

hua héa moi truong nudc do sy oxy hoa
C khoang pyrlte (FeS,) trong dét phén 1a hién

tuong phd bién ¢ viing ven bién tai nhidu noi
trén thé giéi [1, 2, 3]. Hién tuong nay xay ra khi
¢6 su rira troi cac san pham (AI3*, Fe?*, SO42, HY)
giai phong tir qua trinh oxy hoa khoang pyrite vao
nude. Trong moi trudng nudc min, mic d¢ chua
héa dugce giam nhe do tac dong trung hoa do chua
ciia mot sb chat kiém (COs%, HCOs, OH") [4, 5].
Anh hudng cua hién tuong chua hoa Ién mot sb
loai thuy san, trong d6 c6 tom st di dugc d& cap
[6, 7, 8].

M®& hinh tdm sinh thai — mot hinh thirc nuéi tom
sach trong rung ngap man (RNM) — dang duoc dau
tr tai nhidu nudc ven bién nhu Thai Lan,
Bangladesh Indonesia, An Do va Madagasca [9,
10]. O nuéc ta, Vung ven bién ddng bang song Cuu
Long (BDBSCL) gn ddy c6 mot s6 mo hinh tdm
sinh thai dwoc qudc té cong nhan, trong dé tom st
(Penaeus monodon) duoc nudi véi mat do thép
trong RNM, c6 thé tha xen cua bién (Scylla
serrata) hodc so huyét (Anadara granosa) [11] va
tom tu nhién. M6 hinh nay c6 hai dang chinh la (1)
rimg t6m két hop (t6m st dwoc nudi trong cic kénh
xen voi cac bang ring) va (2) rung tom tach biét
(phan mat nude nudi tdm va phan rimg tach biét
nhau) [12]. M6 hinh tom sinh thai dugc to chirc
chimg nhén nudi trong thiy san sinh thai ciia Puc
(Naturland) chung nhan nidm 2001 tai xa Tam
Giang, huyén Nam Can, tinh Ca Mau c6 dang rung
t6m két hop. M6 hinh nay c6 ngudn gdc tir md hinh
nudi tom quang canh trong RNM tur thap nién 80
ctia thé ky XX. Pay 1a m6 hinh nudi tom quang
canh trong d6 céc tac dong cta con ngudi dén moi
truong tu nhién 12 t6i thiéu.

Do dugc xdy dung trén nén dit RNM nén mo
hinh tom sinh thai tai xa Tam Giang c6 nguy co
chua hoa cao do cac hoat dong quan ly (dao kénh,
sén vét, quan ly dat rimg va bun ddy sau sén vét,
didu chinh d6 sau ao nudi, phoi day ao). Chua hoa


mailto:ntho@hcmig.vast.vn

TAP CHI PHAT TRIEN KHOA HQC VA CONG NGHE, TAP 20, SO M1-2017 61

mdi trudng nudi anh hudng ti€u cyc 1én tdbm nudi,
truc tiép va rd rét nht 1a tom bi mém vo va kho 16t
xac (do thiéu canxi), bi ri sit bam vao co thé néi
chung va vao mang gay can tré' ho hap va lam tom
cham 16n. O tinh Ca Mau néi riéng va ving
DBSCL n6i chung hau nhu chua c6 nghién ctru vé
hién tuong nay trong cdc mo hinh nudi tdm trong
RNM. Nghién curu nay danh gia hién trang, cac
yéu t6 va nguy co gy chua héa méi truong nudi,
qua d6 dé xuat giai phap on dinh mé hinh tém sinh
thai.

2 VAT LIEU VA PHUONG PHAP NGHIEN
cUU

Khu vie nghién cttu va mé hinh tom sinh thai

X4 Tam Giang ndi véi ca bién Pong va bién Tay
qua hé théng soéng va kénh rach (Hinh 1), c6 mé
hinh tom sinh thai dugc Naturland cong nhan
(>4.000 ha nam 2014) phan b xen k& véi mo hinh
rung tom thong thuong. Trong md hinh nay, vu
nudi méi bat du tir thang 9 va két thuc vao thang
7 ndm sau, ao nudi dugc sén vét vao thang 8 hang
nam. Mat d6 tha giéng dau vy tir 3-5 postlarvae/m?
va dugc bd sung hang thang (khoang 50 % so véi
lan dau) cho dén thang 2-3. Thu hoach tom bang
céch xa mot phan nudc ra khoi ao mdi dau va giira
thang theo am lich. Tom su nudi va tom ty nhién
dua hoan toan vao ngudn thirc n tu nhién. Ngudi
nudi khong dugce sir dung bét cir hoa chét nao trong
qua trinh nudi.
Thu miu va phan tich miu

Mau dugc thu tai 8 a0 nu6i (Hinh 1) trong 3 dot
(théng 3/2015 - giita mua kho, 7/2015 - dau mua
mua va 11/2015 - cubi mia mua/dau mua kho) dbi
véi nudc mat va bun day kénh, 1 dot (thang
3/2015) ddi véi dat trén dé bao va dat rimg nguyén
trang.

Trudce khi thu mau nude, pH va d6 min duge do

tai 3 vi tri khac nhau trong kénh (pHunysc) béng may
WQC-22A (TOA-DKK) & do sau 20 cm. Mau
nude duoc léy tai 3 vi tri n6i trén & d6 sau 20 cm.
Do sau muc nude kénh dugce xac dinh béng thudce
cdy (3 s do/vi tri). Bun day kénh duoc thu bang
gau Peterson tai cac vi tri thu mau nu6c. Eh va pH
bun day tuoi (pHtwoi) duge do tai chd (may pH
62K, dién cyc thuy tinh cho pH va dién cuc
EMC130 Meinsberg cho En). Mau dat trén bé mat
dé bao duoc thu tai 3/8 diém khao sat néi trén (3
mau/diém va tron déu thanh 1 mau). Mau dét ring
nguyén trang dugc thu bang khoan tay dén d6 sau
120 cm (3 16 khoan/ao nudi) va chia thanh 6 ting
(20cm/tang). Cac mau dat & ciing do sau trong 1
a0 nudi duoc tron déu thanh 1 mau. Tong cong co
72 mau nude, 72 mau bun day (8 ao x 3 vi tri/ao x
3 dot), 48 mau dat rirmg nguyén trang (8 ao x 6 tang
x 1 dot) va 3 mau dit trén bé mat dé bao. Toan bd
mau duoc bao quan trong thing x6p t6i & 4°C va
chuyén ngay vé phong thi nghiém dé phan tich.

Mau nuéce duge phan tich nhu sau: Fe?* va Fe®*
(TCVN 6177:1996), d6 kiém tong sb (TCVN
6636-1:2000) va do ctng toan phan (TCVN 6224-
1996). Mau bun day va miu dat dugc dé kho
khong khi va qua rdy 2mm trudc khi phan tich.
Mau bun day dugc phan tich nhu sau: pHpzo VA
pHka (pH 62K, ty 1& 1/2,5), d6 chua trao ddi
(BCTP) (chiét bang KCI IN, chuin do bing
NaOH véi chi thi phenolphtaléin), Fe** va Fe®*
(TCVN 4618-88), tong chét hiru co (TCVN 4050-
85), tong Nito (TCVN 6498:1999) va thanh phin
co giéi (ASTM D422). Miu dt rimg nguyén trang
duogc phan tich En, pHH20, pHkel, PCTD va cacbon
hitu co (SOC). Pét trén bé mat dé bao duoc phan
tich pHezo, pHker, DCTD va AI%* trao déi. Phuong
phap phan tich mau dt nhu sau: AI3* trao d6i (hiéu
s6 cua DCTP va H* trao dbi), carbon hitu co
(phuong phap Walkley-Black). DPCTD, pHuzo va
pHicl trong dat duoc phan tich theo cic phuong
phap nhu trong phan bun day.
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Hinh 1. Viing nghién ciru va cac diém thu mau

Xir Iy thong ké

Cac diac diém dia hoa dat rung dugc dua vao
phan tich thong ké mo ta. Bién dong do sau muc
nudc va pHuzo trong bun ddy gitta cac dot thu mau
dugc xac dinh bang phan tich phuong sai lap. Cac
thong s6 khong ¢é phan b chudn (qua kiém dinh
Shapiro-Wilk) hodc khong théa man gia dinh vé
cau thé (qua kiém dinh Sphericity ciia Mauchly)
dugc phén tich bang Friedman ANOVA, sau d6 1a
kiém dinh Wilcoxon bit cip twong dong
(Wilcoxon matched pairs) dé xac dinh cu thé
nhirng sy khac biét. Phan tich twong quan dya trén
ma tran tuong quan Pearson. Khoang tin cdy 95 %
ciia mdi thong sb bang binh quan + 1,96*sai sb
chudn. Céc phép théng ké dugc thyc hién trén
phan mém SPSS 16.0 va Statistica 7.0.

3 KET QUA VA THAO LUAN

Thé oxy héa-khir, dd chua va chit hiru co trong
dét rirng

Do cac dic thu vé dia hinh, dia mao va tinh
trang ngap nudc kéo dai, dat RNM thuong & trang
thai khir [13, 14]. Trong mé hinh t6m sinh thai, dat
rumg (dén d6 sau 60 cm) c6 phan tng khir manh

(En -321mV — -52 mV). Theo d6, qua trinh khur
sunphat (khtr SO42 thanh S%, t6i wu ¢ -100mV) va
metan hoa (khir CO2 thanh CHa, t6i wu & -200mV)
chiém wu thé [15]. Trong diéu kién khir, sy phan
hiry yém khi chit hiru co tao ra cac chét khir (NHs,
H.S....) ¢6 thé giy doc cho tom va céac loai thiy
san khac
Dét rimg tai ving nghién ciru chira khoang
pyrite & cac d6 sau khac nhau [16]. Két qua phan
tich cho thay dat c6 pH thip (pHuzo 5,63%0,15,
pHicl 5,27+0,18). Pay 1a két qua cua sy phong
thich cac thanh phan giy chua vao méi truong khi
khoang pyrite bi oxy hoa [17] (Phuong trinh 1) do
tiép xtc v6i khong khi.
4FeS,+150,+14H,0-> 4Fe(OH)3+8S0,2+16H*
o
Su c6 mat khoang pyrite dugc tai khang dinh
qua gié tri d6 chua cao (Bang 1) cua dat ring dip
trén dé bao (Hinh 2). Ngoai cac thanh phan giy
chua (SO4%, H"), khoang pyrite khi bi oxy hoa tao
con ra két tia Fe(OH)s (Phuong trinh 1), c6 thé gay
hai cho tom do bam vao co thé, dac biét 1a vao
mang gy can trd qua trinh ho hap [6, 18]. Hién
tuong chua hda moéi truong nude do nudce ri/chay
tran tir dé bao khi xdy dung ao nudi tom trén dit
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phén da dugc ghi nhan [18, 19]. Do thuong xuyén phéng thich cac thanh phin gy chua (SO.2, A%,
bi ngap nudc va khtr manh nén qua trinh oxy hoa H*, Fe?*) vao mdi truong nudc thap, vi vay kim
pyrite trong dat rung khong thuan loi, kha nang ham sy gia tang d chua trong ao nudi.

e ; '

Hinh 2. DAt RNM dép trén dé bao cia mé hinh tom sinh thai.

Bang 1. B chua cua dét rung trén dé€ bao cua mo hinh tom sinh thai (n=3)

Az DCTDh APR* trao dbi
Thong 56 PHrz0 PHici (1d1/100g) (1d1/100g)
Cuc tidu-cuc dai 197321 | 181214 8,00-13 48 4,45-7,49
Khoang tin cdy 95 % | 2,5120,72 | 2,03£0,21 11,5622,69 6,03£1,72

SOC (5,19+0,59 %) phan bd khong ddng nhét, 3a). DCTD cao chi xay ra trong dit rimg chua
cao trong cac tang dat mat (do tap trung vat rung nhiéu chét hitu co (Hinh 3b).
tor cdy RNM) va giam manh tir 6 sau 80 cm (Hinh
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Hinh 3. Phan b6 SOC trong phiu dién (3a) va quan hé SOC-DCTD trong dt rimg (3b)

Trong dt rimg trong mo hinh toém sinh thai tai phan huy (kha niang dém pH cua dét).
ving nghién ctu, lugng H* dugc dua vao dung Két qua nay phu hop véi nghién ctru trude do
dich dét (qua giai phong cac acid hitu co tir su trong d4t RNM [20]. So db phan b cac yéu t6 gay
phan hity chét hitu co hodc tao ra H* tir sy oxy hoa chua tir d4t rimg trong mé hinh t6m sinh thai dugc
khoang pyrite) cao hon lugng H* dugc hap phu tré thé hién trong Hinh 4.
lai trén bé mat khoang sét va chét hiru co chua
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Hinh 4. So d6 phan bé céc yéu tb gdy chua tir dit rimg trong mé hinh tém sinh thai.

Thanh phin co giéi, dd chua trao ddi va chit
hitu co trong bun day

Ham lugng b6t (0,063-0,002 mm) va sét (<0,002
mm) wu thé (Bang 2) cho thay vét chat lo limg ling
dong tir ngudn nudc dau vao 1a mot trong nhiing
thanh phan quan trong trong bun diy. Pau mua
mua, ham luong bot tang 1én nhung ham lugng sét
giam xubng (Bang 2). Nguyén nhan ciia hién tuong
nay chua rd, co6 1€ do tac dong két hop cuia sy rira
tr6i bé mat (chu yéu tir dé bao) va su phan tan
khoang sét khi d0 man giam [21, 22]. Sén vét ao
(thang 8) khong anh hudng nhiéu dén thanh phin
co gidi (Bang 2) cho thiy hoat dong nay chi loai b6
mdt phan bun day tich tu trong qua trinh nudi. Cac
thanh phan bot, sét khong twong quan véi do chua
trong bun day.

Béng 2. Bién thién thanh phén co gi¢i trong bin day. Céc gia
trj trung binh trong mot hang c6 cing chi s6 trén thi khong

khéac nhau (p<0,05).

A Kich
Cap thude 3/2015 7/201 | 11/201
hat 5 5

(mm)

Cat | 2-0,063 | 3,26° 3,118 3,078

A 0,063- a b b
Bot 0,002 45,372 | 50,23° | 48,85
Sét <0,002 | 51,38 | 46,66* | 48,09

Bang 2 thé hién mot s6 dic trung dia hoa cua bun
day kénh. Theo do, bun day c6 phan ung tir chua
nhe dén kiém nhe va c6 DCTD thap. Phan tng chua
trong bun day (9,7 % s6 mau c¢6 pHuwei<6,8) cho
thay kha nang c6 mat khoang pyrite trong day ao
nudi. Téng chét hitu co va tdng Nito cao (lan luot
4,20+0,33 % va 0,30£0,02 %). Ty s6 C/N bién

thien tr 3 90-12,16 (binh quan 8,12+0,36) cho thay
nguon gbc da dang cua chat hitu co. Thong thuong,
chat hitu co ¢o nguon gbc tir phiéu sinh thyc vét
bién c6 C/N xap xi 6,7, tr thuc vat ¢6 mach céd
C/N>12 [23, 24]. Ty s6 C/N trong bun day ving
nghién ctru bién thién rong hon so véi trong RNM
tai Ctra Ba Lat thudc dong bang song Hong (7,56-
10,37) [25] nhung nhin chung thap néu so véi trAm
tich tai vuon quoc gia Xuan Thuy (4,5-19,5) [26],
trdm tich bé mit vinh Ubatuba ¢ Braxin (6,67-
16,56) [27] hay trdm tich vinh Gazi, Kenya
(25 3+1,3) [28]. Ty s6 C/N twong dbi thap cho thay
tdc do phan hity chét hitu co manh trong bun day.
Nhan dinh ndy dwoc cung c¢b qua twong quan
nghich gitra téng chit hiru co v&i pHuzo (r=-
0,47 va PHkci (deu r=-0,47"""), va twong quan
thuan gitra tong chét hitu co voi DCTD (1=0,31").
Tuong tw nhu trong dét rimg, sy phan huy chit hiru
co giai phong cac acid yéu lam ting d6 chua trong
bun day. Két qua tuong ty da dugc ghi nhan [20].
En bién thién tir -299 — -1 mV (-177,8+14,75 mV).
Ty sb Fe**/Fe3* cao chi bao cho moi truong khir.
Tuong ty dat rimg, bun day ao khir manh vé6i quéa
trinh khir sunphat va metan hoa wu thé [15].

Béng 3. Mot s6 dic trung dia hoa clia bun day kénh trong mo
hinh tdm sinh théi.

Thong sé Qgc CLI"C Khoang tin
tiéu dai cdy 95 %
En(mV) | -299,00 | -1,00 | -177,75+14,75
PHuwoi 6,05 7,64 7,20+0,07
PHH20 6,63 7,78 7,20+0,06
pHkcl 6,35 7,43 6,92+0,07
Do chua
trao doi 0,03 0,12 0,0520,00
(1d1/100g)
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Thong s6 Cgc Cug Khoang tin
ticu dai cay 95 %

FeZ*/Fe3* 0,55 93,30 9,89+3,35
OM (%) 2,41 9,30 4,20+0,33
T(Ef%g)N 018 | 051 | 030002
C/N 3,90 12,16 8,12+0,36

Phan @rng clia méi truong nwéc ao nudi

Ao nudi c6 do sau binh quan 68,8+3,4 cm. B9
min cao nhat gita mua kho (33,52+0,15 g/l) va
thap nhat cudi mia mwa-ddu mua kho (20,40+0,58
/1), chit yéu do anh hudng ctia ché d6 mua, cuong
d6 béc thoat hoi nude va sy trao ddi nude. Nude ao
nudi c6 phan tng kiém (pHuuse 7,59£0,07), twrong
tu trong cac mé hinh nudi tdm trong RNM ving
PBSCL gin day [29, 30]. Trong qua khir, moi
treong nudc trong cac md hinh nudi tom trong
RNM tai vung nghién ctiru c6 phan tUng chua
(PHmsc<6,5) va dugce cho 1a do anh huong cua dat
phén [31]. Su gia ting pHuuse hién nay trong mo
hinh tom sinh théi tai viing nghién ctru cho thdy xu
hudng giam dan anh hudng cta vat lidu sinh phén
theo thoi gian. P9 chua trong nudc ao nudi hién
nay thip va chua gy anh hudng tiéu cuc 1én tom
nudi (pH thich hgp cho tom tir 7-9 [32, 33]).

Tri s6 pHue cao giita mua khd (7,68+0,07)
nhung giam xudng dang ké dau mua mua
(7,40+0,06) trude khi 6n dinh & cudi mua mua-dau
muia kho (7,70+0,18). Cung lic do, sit tong sb thip
nhét giira mua kho (0,41 mg/l) nhung cao nhit dau
mua mua (1,06 mg/l) va twong quan nghich véi
PHuuse (Hinh 5). Sy ha thap pHuuse ddu mila mua 14
do sy tiép nhan cac thanh phan giy chua rira troi tir
dé bao (chira khoang pyrite dd bi oxy hoéa mot
phan) vao ao nudi. Hién twong nay da duoc ghi
nhén trong ao nudi thity san trén dit phén ving
DBSCL [34, 35, 36]. S6 di su giam pHpuse ddu muia
mua khong qua nghiém trong 1a do nudc ao nudi
c6 d6 kiém tong cong va do cimg toan phin cao
(lin  lwot  100,42+542  mgCaCOs/l  va
4.622,15+226,27 mgCaCOs/l), nho vay trung hoa
mot phan cac thanh phan giy chua. Do vy, nguy
co tdm va cac loai thiy san khac bi tdc dong boi
cac ion c¢6 ddc tinh phd bién trong moi truong
RNM (nhu Al, Fe, Mn,...) van duy tri & mirc thap.

Fe(mgh)
3.50,

.
3004 -

» 404 pH-Tong Fe: ¥ -(),5()‘.)\-45-;
== §or=-027

H
sy =-0472x+ 4,23

or=-02%
1,504 5 .

H

H

pH-Fe* : y»-0036x + 0,36
H  or=.023

® Fe B Fe Tong Fe
Hinh 5. Quan h¢ gitra pH va Fe trong nudc ao nuoi.

4  KETLUAN

Moi truong nudi tdm trong mo hinh tom sinh
thai hién c6 do chua thip va chua gy anh huong
tiéu cye 1én tom nudi va cac loai thuy san khac. Tuy
nhién, nguy co chua hoa trong m6 hinh nay kha cao
do sy c6 mat khoang pyrite va ham lugng hitu co
cao trong dét rimg. Can han ché 1am x4o tron ting
vat lidu chira khoang pyrite trong dét rimg (khong
dao thém kénh) va giam kha ning tiép xtc voi
khong khi cua ting vat liéu nay (giit muc nudc ao
nudi cao hon bé mat dat rimg). Ngoai ra, can ding
voi dé trung hoa cac thanh phan giy chua tir dét
rimg dip trén dé bao vao dau mua mua
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Risk of acidification of the organic shrimp
model at Tam Giang commune, Nam Can
district, Ca Mau province

Nguyen Tho, Dang Nguyen Nha Khanh, Tran Thi Kim Tu

Abstract—This paper assesses the risk of
acidification of the organic shrimp model certified by
Naturland at Tam Giang commune, Nam Can
district, Camau province. Pond water and sediment
was sampled in 8 ponds in March, July and
November 2015, dike soil and mangrove soils were
sampled in March 2015. Pond sediment and
mangrove soils are highly reduced (Eh of top
sediment and soils to 60 cm depth range respectively
from -299 — -1mV and -321 — -52mV). Pond water
ranges from neutral to slightly alkaline (pH of pond
water 7.01-8.82) and sediment from slightly acidic to
slightly alkaline (pH of fresh sediment 6.05-7.64,
pHH20 6.63-7.78, pHkci 6.35-7.43).

Mangrove soils show a large pH range with very
low  minimums (pHm2o 3.72, pHkc  3.05),

reconfirming the presence of pyrite mineral in the soil
profile. Mangrove soils deposited on the dikes (partly
oxidized) are very acidic (pHH20 2.51+0.72, pHkci
1.81-2.14, exchange acidity 11.56+2.69 meq/100g). At
the start of the wet season, pH of pond water reduces
sharply as a result of reception of acidic components
from the oxidized pyritic material (FeSz) on the dikes.
The exchange acidity in pond sediment and
mangrove soils are negatively correlated with organic
matter, indicating that the decomposition of organic
matter under reduced conditions contributes to
exchange acidity in pond environment. Risk of
acidification of the organic shrimp model is high due
to managerial activities (mostly channel digging and
disposal of pyrite-containing mangrove soils on the
dikes).

Keywords—acidification, Camau, exchange acidity, mangrove, pyrite.



