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TOM TAT: Bai b4o nay lam sang t6 cac ddc diém thity hoa trong mé hinh tém sinh théi duoc
Naturland cong nhan tai xd Tam Giang, huyén Nam Can, tinh Ca Mau. Mau nudc mat duoc lay tai 8
a0 Nnudi, tai 3 thoi diém co sy khac biét rd vé lugng mua trong nim (thang 3, thang 7 va thang
11/2015) va phan tich cac thong sb thuy héa lién quan. Két qua cho thdy do man, do kiém tong sb
va d6 clmg toan phan phu thudc rat 16n vao lwong mua va lugng bdc hoi theo mua, cao nhat giira
mua kho (thang 3) va giam dan dén cubi mua mwa-dau mua kho (thang 11). Phan 16n cAc thong sb
dao dong trong nim nhung van phi hop cho nudi tdm. Cac han ché chu yéu gém hién tuong qua
bdo hoa oxy vao ban ngay (7,48 = 0,45 mg/l), nghéo dudng chét hoa tan (NH,-N 0,21 % 0,05 mg/l,
NO;-N 0,06 + 0,02 mg/l, PO4-P 0,02 + 0,01 mg/l) va ham lugng sit cao (Fe** 0,08 + 0,01 mg/l, Fe**
0,64 % 0,14 mg/1) so v6i tiéu chuan cho phép trong nudc nudi tom. Tong ning suat tom rat thap
(355,4 kg/ha mit nude/nam, trong d6 tom ty nhién chiém 55%), c6 tuong quan thuan véi do sau
muc nudc Va nhiét d6 nhung tuong quan nghich véi Fe?*. Dé cai thién chat lugng nude va ting nang
suat tom can ting d6 sdu muyc nudc, gia ting ham lwong dudng chét trong ao nudi va han ché anh
hudng cuia sy chay tran bé mat vao dau mua mua.

Tir khoa: Tom sinh thai, rirng ngép man, thuy héa, Ca Mau.

GIOI THIEU

Trong xu thé phat trién san phdm nong
nghiép sach dong thoi bao vé cac hé sinh thai
nhay cam, md hinh tdm sinh thai dang dugc
dau tu phat trién tai nhiéu nude ven bién nhu
Thai Lan, Bangladesh, Indonesia, An P9 va
Madagascar [1, 2]. O nuéc ta, ving ven bién
dong bang song Ctru Long (PBSCL) gan day
dad c6 mot so m6 hinh tom sinh thai dugc quoc
té cong nhan, trong d6 tém su (Penaeus
monodon) dwoc nudi voi mat do thap trong
rimg ngdp man (RNM), cé thé tha xen cua bién
(Scylla serrata) hoic so huyét (Anadara
granosa) [3]. Ngoai ra con c6 cac loai tom tu
nhién. M6 hinh nay cé hai dang chinh la (1)
Rimng tom két hop (t6m st dugc nudi trong cac
kénh xen véi cac bang rung) va (2) Rung tom

tach biét (phan mdt nudc nudi tom va phan
ring tach biét nhau) [4].

Mo hinh tom sinh thai dwoc to chirc chimg
nhan nudi trong thily san sinh thai Naturland
chirng nhan nam 2001 tai xa Tam Giang, huyén
Nam Cin, tinh Ca Mau c6 dang rimg tom két
hop. Do ¢6 quy mé nhd, dic diém thiy dia hoa
va thity sinh hoc trong mé hinh ndy méi duoc
biét dén rat it [5, 6]. Nghién ciru nay lam sang té
cac dic diém thuy hoa va danh gia su phu hop
cua dleu kién thiy hoa dbi v6i tom nham gop
phan 6n dinh va phat trién mé hinh néi trén.

VAT LIEU VA PHUONG PHAP NGHIEN
cuuU

Khu vue nghién ciru va mé hinh tdm sinh
thai. Xa Tam Giang ndi v&i ca Bién Dong va
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Bién Tay qua hé thong song va kénh rach
ching chit (hinh 1), c6 mé hinh tom sinh thai
dugc Naturland cong nhan véi tong dién tich
hon 4.000 ha ndm 2014. M6 hinh nay phan b
xen k& véi mo hinh ring tdm théng thuong
(chua dugc cong nhan la md hinh tém sinh
thai). Khu vyc nay c6 lugng mua binh quan
cao (2.360 mm/nam) va tap trung chu yéu vao
mua mua (90%), lugng bdc hoi trung binh
1.022 mm/nam [3].
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Hinh 1. So d thu miu tai xd Tam Giang,
huyén Nam Can, tinh Ca Mau

Trong md hinh t6m sinh thai, vu nu6i méi bét
dau tir thang 9 va két thuc vao thang 7 nim sau.
Mat d tha giéng dau vu tir 3 - 5 PL/m? va duoc
b6 sung hang thang (khoang 50% so véi lan dau)
cho dén thang 2-3. Thu hoach tom bang cach xa
mot phan nudc ra khoi ao mdi diu va giita thang
theo am lich (4-5 ngay/dot). Cac tiéu chi quan
trong nhat ciia mé hinh nay 1a ty 18 rimg > 50%,
khong dua thirc dn hodc bét ky héa chit nao vao
ao nudi va chi khai thac rimg khi c¢6 su cap phép
ctia co quan 1am nghiép [7]. Tém (gdm tom st
nudi va tom ty nhién) dua hoan toan vao ngué)n
thirc an tw nhién. Do hinh thirc thu hoach va b
sung con giéng nhur trén nén tai mot thoi diém co
nhiéu kich ¢& tdm khac nhau trong mé hinh.

Thu miu va phan tich miu. Mau nudc mit
dugc thu 3 dot vao cac thang 3/2015 (gitra mua
kho), 7/2015 (dau mua mua) va 11/2015 (cudi
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mua mua-ddu mua kho) tai 8 ao nudi (hinh 1).
Truéce khi thu mau, oxy hoa tan (DO), pH,
nhiét, 40 duc va d6 man dugc do tai 3 vi tri
khéc nhau trong kénh béng may do WQC-22A
(hang TOA-DKK) ¢ d¢ sau 20 cm. D¢ sdu myc
nude kénh dugc xac dinh bang thude cay (3 sb
do/vi tri). Mau nuée duge lay tai 3 vi tri ung
v6i 3 1an do noi trén ¢ do sdu 20 cm, riéng miu
nuGe phan tich H,S duoc thu ¢ sat day kénh.
Téng cong c6 72 mau nudc (8 ao X 3 vi tri/ao %
3 dot) dugc thu thgp Ioan bo mau dugc bao
quan trong thung x0p toi & 4°C va chuyén ngay
vé phong thi nghiém dé phan tich. Cac chi tiéu
va phuong phéap phan tich nhu sau: (1) Téng
chat ran lo ling (TSS): TCVN 6625:2000, (2)
NO,-N: TCVN 6178:1996, (3) NOz-N: EPA
352.1, (4) PO, -P: TCVN 6202:2008, (5) Fe™":
TCVN 6177:1996, (6) Fe*": TCVN 6177:1996,
(7) NH;-N: SMEWW 4500-NH3-F, (8) H.S:
L’analyse de leau p.632-633,1984, (9)
Chlorophyll-a (Chl a): TCVN 6662:2000, (10)
Do kiém téng s6: TCVN 6636-1:2000 va (11)
bo cimg toan phan: TCVN 6224-1996. Ning
suét tom dugc thu thép tai 7/8 ao noi trén trong
thoi gian quan tric thuy dia hoa. Tong cong co
9 dot thu hoach tom tir 3/3/2015 - 2/7/2015. Tu
sau 2/7/2015 dén hét nam 2015, ngudi dan hau
nhu khong c6 thu hoach tom.

Xir ly thong ké. Khac biét vé dic diém thuy
hoa gitta cac thoi diém dugc xac dinh bing
ANOVA lap (Repeated Measures ANOVA).
Céac thong s6 khong theo phan b6 chuan (kiém
tra bang Shapiro-Wilk test) hodc khong thoa
méin gia dinh vé& Sphericity (kiém tra bing
Mauchly’s test of Sphericity) duge phan tich
bang Friedman ANOVA test, sau do Ia
Wilcoxon matched pairs test (voi Bonferoni
adjusted p = 0,05/3 = 0,017). Gia dinh chét
lugng nudc anh huong dén ning suat tom, ning
suat tom tur ngay 2 - 5/4/2015 duoc coi 1a ning
suét ung v6i s ligu thuy hoa thang 3/2015,
nang suat tom tir ngay 29/6 - 2/7/2015 ung voi
s0 li¢u thuy hoa thang 7/2015. Sb liéu ning
sudt tom duoc chuyen sang dang logarlt thap
phén. Tuong quan gitra cac thong s6 duge xac
dinh bang ma tran tu:crng quan Pearson. Khoang
tin cay 95% clia moi thong so duoc thé hién
bang sd trung binh + 1,96* sai s6 chuén.

KET QUA VA THAO LUAN



Dién bién cac dic diém thiy héa va ning
suat tom. DY sdu myc nudce (68,81 + 3,40 cm)
dao dong khong dang ké trong nim cho thay
ngudi nudi ludn duy tri muc nuwée 6n dinh.
Nhiét d6 nude (29,6 £ 0 36°C) chiu anh hudng
clia nén nhiét theo mua va vai tro diéu hoa cia
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Hinh 2. Dién bién cac dac diém thity hoa trong nam, cac thong s6
¢6 cung chi sb trén thi khong khac nhau (p < 0,05)

RNM. D¢ duc thip va it bién dong (24,06 *
2,37 NTU) TSS (12,49 + 1,48 mg/l) cao nhat
gitra mua kho, g1am manh ddu mia mua nhung
tang 1én ¢ cudi mia mua-dau mua kho (hlnh 2)
cho thay su rura troi vat liéu tir dé bao vao ao
nudi & ddu mua mua khong dang ké.
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Trj s6 pH cao gitra mua kho (7 68 + 0,07)
nhung giam xuong dang ké dau mua mua (7,40
+ 0,06) trude khi on dinh & cudi mua mua- dau
mua kho (7,70 + 0,18). Ngoai ra, ham luong sat
thap nhit gitra mua kho nhung cao nhét dau
mua mua (hinh 2). Day 1a két qua cua sy tiép
nhan cac thanh phan gy chua rira troi tir dé bao
dau mua mua, phu hop véi két qua nghlen ciru
vé nguy co chua hoéa nudc tir dat rimg trong
cung md hinh [8].

DO (7,48 = 0,45 mg/l) vuot miic bao hoa
(6,59 mg/l 6 30°C va d6 man 25 g/l [9]) do su
tang toc d quang hop khi cudng d anh sang
cao. Hién tugng nay thuong di kem voi sy
thiéu OXy tr nura dé€m vé sang do mét cin bang
gilta qua trinh quang | hop va ho hap [10- 12]. b6
man, do kiém tong sb va do cung toan phan co
cung xu thé, cao nhat glu'a mua kho va thap
nhat cubi mia mua-dau mua khé (hinh 2) chu
yeu do anh huorng ctia ché d6 mua, cudong do
béc thoat hoi nudc va su trao dé6i nuéc.

Ham luong Chl-a rat thap (<0, 06 ug/l). Cac
dudng chat (N, P) dugc cung cdp tir ngudn

nu6e dau vao khi triéu cao va tir sy phan hay
vat liéu hitu co cia RNM. Do anh hu:orng cua
trao d6i nudc, ham lugng N, P trong moé hinh
thap. Cac dang N cao nhat dau mua mua (hinh
2) do su rira tr6i vat liéu hitu co tir @€ bao. PO,-
P cao nhét giita mua kho (0,03 + 0,02 mg/l).
Ham luong H,S thip (< 0,04 mg/l).

Dién tich mat nudc binh quan la 50,43%.
Ning suat tom nudi binh quan 1a 160,7 kg/ha
mat nudc/nam va tom ty nhién binh quan 194,8
kg/ha mat nudc/nam. Tom ty nhi€n dong gop
rat quan trong vao san lugng tom cta mo hinh
(55%). Niang suat tom tong cong binh quan la
355,4 kg/ha mat nudc/nam, thap hon nhiéu so
v6i nang suét tom ¢ thoi diém nam 2012 (550 -
600 kg/ha mat nude/nam [7]).

Quan hé giira cac thong sé trong mo hinh.
Tuong quan thuan gitta pH voi DO va nhiét d6
(bang 1, hinh 3a, 3c) cho thdy toc do quang hop
chiu anh huéng manh cta cudng do chiéu sang.
Hién tuong twong tu da dugc ghi nhén trong mo
hinh t6m quang canh cai tién tai Ca Mau [10].

Bdng 1. Tuong quan gitra cac thong s6 thuy héa trong mé hinh tém sinh thai (n = 72),
cac muc y nghia théng ké: *: (p<0,05), **: (p<0,01), ***: (p<0,001)

Thong sé pH DO Nhiét do Do man
DO 0,777 -
Nhiét do 0,52 0,25
Do duc -0,37" -0,30" -
Do kiém tong sb - - 0,67
D clrng toan phan - - 1,00
NH4-N -0,34" 0,617 -
NOs-N -0,33" - 0,41
PO,-P 0,65" 0,74™ 0,27 -
Fe 0,23 - - -0,46™
Fe* 0,25 -

Tuong quan nghich gitra NH4-N va NOz-N
v6i pH va nhiét do (bang 1) c¢6 thé do cac thanh
phan nay duoc phiéu sinh thyuc vat hip thu manh
trong qua trinh quang hop nhu da dugc ghi nhan
trong mot sd nghién ciru [13-15]. Twong quan
nghich gitta d6 duc vai DO va pH (bang 1) cho
thidy d6 duc cao wc ché qua trinh quang hop.
Hién tuong nay da dugc ghi nhén trong ao nudi
tdm [16, 17]. Tuong quan thuan gitra PO,-P voi
nhiét do, pH va DO (bang 1) c6 thé do PO,-P
dugc giai phong tir sy phan hity manh vat liéu
hitu co khi téc do quang hop ting. Trong mo
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hinh nubéi tom ban thdm canh tai Tanzania,
tuong quan thuan gitra pH voi PO,-P (r=0,91) va
DO (r=0,80) da dugc ghi nhan va dugc cho la do
anh hudng cia qua trinh quang hop va su phan
hay vat liéu hiru co [18].

Tuong quan thuén chat ch€ gitta 6 man véi
d6 kiém tong s va do cing toan phan (bang 1)
1a do sy tham gia cua cachonat va bicachonat
(von rat phong phu trong moéi trudng man) vao
ca do klem téng sb va do cung toan phan. Cac
dang st twong quan nghich véi pH (bang 1,
hinh 4) do sit bat dau két tua & pH > 6 [19].
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Hinh 3. Quan h¢ gitra nhiét d6 véi pH (hinh 3a), nhiét d¢ véi DO (hlnh 3b), pH va DO (hinh 3c)
va mo hinh thé hién quan hé ctia DO véi nhiét d6 va pH (hinh 3d)
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Hinh 4. Quan hé giira pH v&i Fe?* (hinh 4a) va Fe** (hinh 4b) trong md hinh

Nang suat tbm ty nhién va nang sut tom
tong cong tuong quan thuan véi do sdu muc
nu6c (bang 2), phu hop vai cac nghién cau
trugc d6 trong cac md hinh ring tdm vung
DBBSCL [20, 21]. Tu’o‘ng quan thuan gilta nang
suat tém ty nhién va nang suét tdm tong cong
vai nhiét do (bang 2) cho thay muc nhiét trong
ao nudi khdng phai 1a yéu to han ché ddi voi

tom. P duc twong quan thuan véi ning suat
tdm tu nhién, c6 1€ do sy lién quan gitra d¢ duc
va ham lugng vat liéu hitu co trong ao nudi [22,
231 Tuong quan nghich gitta ndng suat tom véi
Fe** cho thay anh huorng tiéu cuc cua sat ddi
vai tdm, phu hop vaéi cac nghién ctu trude do
[24, 25].
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Bdng 2. Tuong quan giita ning suét tom (dang logarit) véi cac yéu té thuy hoa,
muc ¥ nghia thong ké: *: (p < 0,05)

Théng sé log(ndng suat tom nudi)  log(ndng suat tém tw nhién)  log(ndng suét tom téng cong)
D6 sau (cm) 0,37 0,37
Nhiét & (°C) 0,41 0,39
Dd duc (NTU) - 0,38 -
Fe?" (mg/l) -0,38 -0,40"

Pénh gia sy phit hep ciia cac dic diém thiy
héa doi véi tdm trong mé hinh. D6 sau muc
nude trong md hinh tém sinh thai (68,81 +
3,4 cm) cao hon so v4i mé hinh ring tom vung
DBSCL trong qua kht (binh quan 50,5 cm

[20]) nhung thdp hon nhiéu so voi mo6 hinh
ring tdm hién nay tai huyén Ngoc Hién, tinh
Ca Mau (110 - 120 cm [26]). Hi¢n chua c6
ngudng gidi han vé do sdu muc nudc trong ao
nudi tom (bang 3).

Bdng 3. So sénh cAc dic diém thuy hoa véi gidi han cho phép trong nude nudi tom

STT Théng s6 Khoang tin cay 95% Cuec tiéu - cwe dai Gi¢i han
1 b sau (cm) 68,81 + 3,40 38-104 -
7-9[16]
2 pH 7,59 £ 0,07 7,01-8,82 7-8,5[11]
>4 [11]
3 DO (mg/l) 7,48 £ 0,45 3,90 - 14,20 23,5 [27]
4 Nhiét (°C) 29,57 £ 0,36 26,3-32,4 26 - 30 [11]
L 5-35[16]
5 D6 man (g/l) 27,06 £ 1,27 18,9-34,3 15-32[11]
6 D6 duc (NTU) 24,06 + 2,37 8,70 - 55,99 -
2-141[28]
7 TSS (mg/l) 12,49 +1,48 2,0-235 50 [29]
8 NH;-N (mg/l) 0,21 £ 0,05 0,02-1,18 0,16 - 1,56 [16]]
<0,07[16]
9 NO,-N (mg/l) 0,01 =+ 0,00 0,002 - 0,02 < 0,08 [28*]
10 NOz-N (mg/l) 0,06 + 0,02 0,02 - 0,69 0,05 - 2,26 [16]]
11 PO,-P (mg/l) 0,02 £0,01 0,001 - 0,20 -
12 Fe* (mgll) 0,08 + 0,01 0,01-0,25 0[16]
13 Fe*(mgll) 0,64 +0,14 0,07 - 3,22 Vét [16]
LA A % 50 - 100 [11]
14 Do kiem tong s (mg/l) 100,42 £ 5,42 72,0 -189,0 60 - 180 [27]

15 D ctrng toan phan (mg/l)

4.622,15 + 226,27

3.127,1 - 5.836,0

Ghi chi: ) Chuyén ngudng gi6i han tir dang ions (NO,, NOs, NH,") sang dang tinh theo N (NO,-

N, NO3-N, NH4-N).

Muc nhi€t trong nu6e hoi cao. TSS thip
hon tiéu chuin cho phép va do duc thap. DO
vuot muc bdo hoa khi nhiét do tang cao
(hlnh 3d) va c6 thé gay hai cho tdm néu xay ra
& moi do sau [30 31]. Mé hinh tém sinh thai cé
pH cao hon mo hinh rimg tom tai huyén Ngoc
Hién, tinh Ca Mau [26] tuy van phu hop cho
nuéi tdbm (bang 3).

Do min va do kiém tong sb phu hop cho
nudi tdm. PO,-P va cic dang nito rat thap
(bang 3). Chl-a (0,06 pg/l) thap hon nhiéu so
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véi trong mo hinh rirng tom két hop tai huyén
Ngoc Hién, tinh Ca Mau (0,2 * 005 ug/l)
[32]. Ham lucmg st (dac biét 1a Fe*") vuot Xa
ngudng gidi han (bang 3), ¢6 thé lién quan den
qua trinh oxy hoa khoang pyrlte trong dat
rang. Ham luong st cao o thé 1am tém cham
I6n [24]. H,S (< 0,04 mg/l) ¢ mirc an toan cho
tom theo mot sd tiéu chuan [11, 27]. Hién
chua ¢4 ngudng g101 han vé d6 duc, do cung
toan phan PO,-P va Chl-a cho nudc nudi tom.



KET LUAN

Pac diém thiuy hoa cia mé hinh tdm sinh
thai tai xa Tam Giang, huyen Néam Can (t1nh
Ca Mau) phy thue nhiéu vao luong mua va
lugng boc hoi theo mUa, déc biét 1a d man, do
kiém tong s va do ctng toan phan Tuy c6 su
dao dong trong nam, phan 16n céc dic diém
thay hoa nam trong gidi han cho phép d01 voi
nuée nuodi tom. Cac han ché chu yéu vé thuy
hoa gdm su qua bdo hda oxy vao ban ngay,
ham lugng dudng chét hoa tan (N, P) thap va
ham lugng sat vugt mirc cho phép. Néng suét
tom rat thap, trong d6 tom ty nhién dong gop
rat quan trong vao tong san luong tom trong
mo hinh. DBé cai thién chat luong nuéc va tang
ning suat tom Can ting do sdu muc nudc, gia
tang ham lugng duong chat (qua han ché trao
ddi nudc hodc giam tan sudt sén vét bun day)
va han ché anh huong ctia su chdy tran bé mat
tir dé bao ¢ ddu mua mua.

Loi cdm on: Bai bao ndy 1a mot phan két qua
ctia de tai cap Vién Han lam Khoa hoc va Cong
nghé Viét Nam méa s6 VAST.CTG.06/14-16.
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ASSESSING THE HYDROCHEMICAL CHARACTERISTICS OF THE
ORGANIC SHRIMP MODEL AT TAM GIANG COMMUNE,
NAM CAN DISTRICT, CA MAU PROVINCE

Nguyen Tho, Dang Nguyen Nha Khanh
Ho Chi Minh City Institute of Resources Geography, VAST

ABSTRACT: This paper clarifies the hydrochemical characteristics of the organic shrimp
model certified by Naturland at Tam Giang commune, Nam Can district, Ca Mau province. Surface
water was sampled in 8 ponds at 3 points of time of distinct precipitation fluctuations during the
year (March, July and November 2015) and hydrochemical parameters related to shrimp growth
were analysed. Results show that salinity, total alkalinity and total hardness are largely dependent
on the seasonal precipitation and evapotranspiration, highest in the middle of the dry season
(March) and gradually reduced until the wet season-dry season transition (November). Most of the
parameters fluctuate within the sampling times but still remain suitable for shrimp. The major
constraints include oxygen supersaturation during daylight hours (7.48 + 0.45 mg/l), low
concentrations of soluble nutrients (NH4-N 0.21 + 0.05 mg/Il, NOz-N 0.06 + 0.02 mg/l, PO,-P 0.02 +
0.01 mg/l), and high iron contents (Fe?* 0.08 + 0.01 mg/I, Fe** 0.64 + 0.14 mg/l) as compared to
limits for shrimp aquaculture. The total shrimp yields are very low (355.4 kg/ha water surface/year
in which wild shrimp species account for 55%), positively correlated with water depth and
temperature but negatively correlated with Fe?*. To improve pond water quality and shrimp yield, it
is recommended to increase water depth, nutrient concentrations and restrict the effects of runoff at
the beginning of the wet season.

Keywords: Organic shrimp farming, mangrove, hydrochemistry, Ca Mau.
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