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ABSTRACT

Experiment was performed in two different soil-profiles (Rich- vs. Poor-organic matters)
and two culture systems (Improved extensive vs. Semi-intensive); intergrated culture of
mud-skipper and mud-crab was applied. The results indicated that at the poor-soil profile
and improved-extensive system could produce a yield of mud-crab and mud-skipper as
high as the others (835+92,81 kg/ha/crop compared to 816,56+201,97 to 1005,63+50,38
kg/ha/crop). Accumulation of N, P was estimated, in which an accumulation of 7,53+3,88
up to 10,24+5,87 kg N/ha/crop in rich organic matter soil and 3,54+0,12 kg N/ha/crop in
poor organic matter soil was recorded.

Keywords: N, P accumulation; aquaculture pond; wet-season; culture systems;
saltpans

Title: Accumulation of N, P in mud skipper and mud crab integrated culture ponds
with improved- extensive and semi-intensive systems during the rainy season in the
saltpans

TOM TAT

Nghién cuu duoc thuc hién tai Trai Thuc nghiém Vinh chdu (Dai hoc Can tho) trén hai
loai nén déay khdc nhau (giau va ngheo chdt hitu co) va theo hai phwong thirc nudi khdc
nhau (quang canh cdi tién (QCCT) va ban tham canh (BTC)) cho mo hinh nuoi két hop
Céa kéo-Cua bién. Két qua cho thdy & mé hinh quang canh cdi tién trén nén dat nghéo
chat hitu co, sir dung it thirc an hon nhung van cho nang sudt (tong cong) twong tu voi
cac md hinh khac (835492,81 kg/ha/vu so voi 816,56+201,97 dén 1005,63450,38
kg/ha/vu). O nén day giau dinh dwéng va dp dung mé hinh QCCT hay BTC su tich tu N
c6 thé dat 7,5343,88 dén 10,2445,87 kg N/ha/vu trong khi & nén ddy nghéo dinh dwdng N
tich tu trung binh 3,54240,12 kg N/ha/vu.

1 GIOI THIEU

Tir khi nghé nudi tém cé phat trién trén dia ban nudi Artemia trong mua mua (Vi
Ngoc Ut et al., 2008) thi méi trudng nudc o su gia ting qui mic cac mudi dinh
dudng, chat hitu co, hién tugng “hoa nudc” ngay cang tré nén phd bién, day ao
tich tu nhiéu vat chat hiru co... va hau qua 1a Artemia hao hut nhiéu trong qu4 trinh
Xuong glong hodc sudt giai doan phat trién (Tat Anh Thu, 2008). Moi truong
chuyén bién xau dit ra yeu cau nghién ciru nhitng tac dong bat loi cho nghé nuoi
Artemia nham tim ra giai phap khac phuc ciing nhu tién téi hoan thién mé hinh va
san xudt bén virg. M6 hinh nudi c4 kéo két hop cua bién duoc bd tri nhim danh
gia nhitng tac dong bét loi dén mai trudng nudi cho vy Artemia tiép theo.

2 PHUONG PHAP NGHIEN CUU

2.1 B® tri thi nghi¢m

Dga diém: Thi nghi¢m ’dII(_)’C thuc hién ¢ Trai Thuc nghiém’VTnh chau (Pai hoc
Can tho) (Hinh 1) va b0 tri v&i cac nghiém thie theo tinh chat ciia nén day va qui

1 B6 mo6n K thuat nudi Hai san, Khoa Thity san, Truong Dai hoc Can Tho
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md nudi (Bang 1). Thong qua cic nghién ctru trude ddy cho thdy khu vuc nay
dugc phan chia hanh hai dang nén day chinh tuy thuéc ham luwong chit hiru co xéac
dinh duoc: (1) Khu vuc giau dinh dudng (N >12 mg/kg; P ~ 0,2 mg/kg) va (2) Khu
vuc nghéo dinh dudng (N ~ 7,8 mg/kg; P ~ 2,48 mg/kg) (Tat Anh Thu, 2003 va
Ché&u Minh Khéi, 2006).

B i
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Hinh 1: Hé thong thi nghiém & Vinh chiu (trai); Ca keo (Pseudapocryptes lanceolatus (trén,
phai) va cua bién (Scylla paramamosain (dwéi, phai)

——

Kich thwéc a0 nudi: ao nudi c6 hinh chir nhat véi dién tich khoang 800m? (20 m
rong x 40 m dai) cho c4 hai khu vuc giau va nghéo dinh dudng.

Bang 1: Bo tri thi nghiém theo mé hinh nudi & cic dang day ao khac nhau

Ao Nén day! N,Pdé tiéu! (mg/kg) Mua mua Mua kho

T1 Giau dinh N:10,30 Ca kéo-Cua bién Artemia
(T11, T12) dudng P:1,72 (BTC?)

T2 Giau dinh N:13,80 C4a kéo-Cua bién Artemia
(T21, T22) dudng P:0,20 (QCCT?)

T3 Nghéo dinh N:1,20 Cakéo-Cuabién  Artemia
(T31, T32) dudng P:0,77 (BTC)

T4 Nghéo dinh N:7,80 Cékéo-Cuabién  Artemia
(T41, T42) dudng P:2,48 (QCCT)

bC Ngheo dinh N:4,70 Khéng nubi Artemia
(T9, T10) dudng P:1,21

Ghi chu: 1Theo Tdt Anh Thu et al. (2006); Chau Minh Khoi et al. (2006); 2Ban tham canh (BTC): (30 ca kéo + 0,5
cua bién)/m?; 3Qudng canh cdi tién (QCCT): (15 cd kéo + 0,5 cua bién)/m?

Thoi gian thuc hién thi nghiém: 6 thang (tir thang 7 dén thang 12)

Ngudn giong: ca hai ngudn giéng cua bién va ca kéo déu co nguén gbc tu nhién

(hién dién ¢ khu vuc bai trieu tor Vinh chau dén Bac li€u), giong tha co kich co

nhu sau:

- Ci keo gidng: vi chiéu dai trung binh 0,17+0,03 cm, trong lwong trung binh
0,05g/cé the.

~ Cua bién giong: kich thuc mai trung binh 50,35+11,70 cm; trong luong trung
binh 34,13+20,90 g/c4 thé, khong bi x4y xat.

Phwong phap nudi: M6 hinh nudi két hop cua bién va ca kéo duoc st dung dudi
hai phuong thtrc: (1) Quang canh cai tién (QCCT): 15 ¢4 kéo + 0,5 cua bién/m? so
v6i (2) Ban tham canh (BTC): 30 ca kéo + 0,5 cua bién/m? dya vao khao sat thuc
té trén dia ban thi day 13 hai mo6 hinh dugc ung dung kha phd bién. Can ctr vao cac
thong sd vé chit luong nudce dé quyét dinh ti 18 thay nude trong ngay, va ti 16 thay
nudc dao dong trong khoang 11-233 %.

Thirc &n va cach cho an: Thirc an vién thuong mai (GB635, Bang 2) dugc dung
dé nudi ca kéo va str dung céa tap dé nudi cua bién. Nhin chung, luong thirc an
chiém 10 % trong luong dan cua, trong khi thirc an vién cho ca kéo thay dbi tir 2
dén 10 % tuy theo mé hinh nuéi 13 QCCT hay BTC. Ao nudi dugc cho an 2
lan/ngay (sang va chiéu tbi).
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Bang 2: Thanh phan thirc in thwong mai sir dung trong nudi ca kéo
Thanh phin  Pam > (%) Chitbéo> (%) Tro<(%) DdAim<(%) Phdtpho > (%)
GB635 35 5 12 11 1

Théng s6 do dac va phwong phap phan tich: cac chi tiéu pH, d6 man, muc nudc,

nhiét 46 (7h va 14h) va chi tiéu vé quan 1y ao nudi (ché do thay nudc, luong thirc

thirc an sir dung...) duoc ghi chép hang ngay. Cac chi tiéu vé N, P tong 80,

Chlorophyll-a, vi khuan tong sé va vibrio duoc thu hang thang. N, P téng sb duoc

phan tich theo phuong phap Kjeldahl; chi tiéu Chlorophyll-a bang phuong phap so

mau quang phd (Nusch, 1980). Tong s6 vi khuan bang phuong phap u trong moi
truong TCBS va MA dé kiém tra nhom vi khuan Vibrio va tong vi khuén.

Cac chi tiéu khac va cach xac dinh:

- Ti 18 sdng va tang trudng cia cua bién va ca kéo duoc ude luong hang thang
qua thu mau ngau nhién. Ti 18 séng cudi cung can cir vao két qua luc thu hoach
(toan bd) khi két thiic thi nghiém.

- Hésd chuyén héa thire an va hé sb tiéu tén thire an duoce xac dinh nhu sau:

e FCR: Hé s6 chuyén hoéa thirc an = Tong luong thirc an/(trong luong thu
hoach — trong lugng ltc tha).
e Hé s tiéu ton thirc dn (TA) dugc xac dinh theo.
~ TA = Téng lugng thic an /Tong khdi lwong ca thu hoach.

S liéu duogc xir Iy bang phan mém Excel va Statistica 7.
3 KET QUA VA THAO LUAN

3.1 Két qua

Khdi lwong thire dn di sir dung:

Dao dong trong khoang 166,05-171,68 kg/ao va 318,55 - 426,45 kg/ao tuong
duong véi 2075,63-2146 kg/ha dén 3981,88 - 5305,63 kg/ha cho hé thong QCCT
va BTC; thuc an ca tap sir dung 6n dinh cho cé hai nghiém thirc va dao dong trong
khoang 44,8-54,9 kg/ao hay 560-686,25 kg/ha (Bang 3).

Bang 3: Khoi lrgng thirc in da sir dung cho thi nghiém

ﬂli%:‘(i“;) Thike &in (kg/ao) Thikc in (kg/ha) FCR t?: e
TA vién Catap TA vién Catap Ca kéo Cua bién

T1 425+049° 45+0.14°  5306+6,19°  560+1,77° 577+058 10,24+7,23

T2 17240,66° 55+2,69°  2146+8,31° 686+3359° 2,84+030  8,65+1,76

T3 310+17,32> 50+1,20® 3982+216,55° 623+1503® 502+179  599+0,33

T4 166+0,99° 54+0.71*  2076+12,37°  675+¢884° 2,77+0,26  7,62+0,86

Ghi Ch'l]Z T1: Giau-BTC; T2: Giau-QCCT; T3: Nghéo-B‘TC;’T4: Nghéo-QCCT; )

Cac két qua co cung ky tu (theo cot) dé chi s sai bi¢t vé khoi luong thirc an khong co y nghia thong ké (p > 0,05).
Piéu kién méi trwong: D6 mudi dao dong trong khoang 15,41-16,03%o (trong
pham vi tir 8 dén 26 %o) cho tat ca cic nghiém thirc. pH dao dong trong khoang
7-10,7 va trung binh & muc 8,55-8,64 trong cad vu nudi. Nhiét do budi sang (7h)
dao dong trong pham vi 22,7-32,5 °C va 36-37 °C vao luc 14h dao dong trong
pham vi 31,7 d&én 37,1°C. Do trong gia tang theo thoi gian va dao dong trong
khoang 18-21 c¢m (trong pham vi 5 dén 50 cm) tiy thudc vao chat luong nudc va
su phat trién cua tao.

Bién dong vé N, P trong mdi trwdng nwéc ¢ cac nghiém thic thire in
Téng luong N thay d6i theo thodi gian va vuot mac 2 mg/L vao hai thang cudi
(thang cudi cing & mirc xap xi hodc vuot 4 mg/L & nghiém thirc BTC) (Bang 4)
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tuong tu P gia tang theo thoi gian va vugt mire 0,02 mg/L tir thang thir hai tr¢ di; P
bién dong trong khoang 0,02 dén 1,14 mg/L, trong d6 ao giau dinh dudng dao
dong trong khoang 0,86 dén 0,48 mg/L va ao nghéo dinh dudng & muc 0,63 dén
1,14 mg/L.

Bang 4: Bién dong N, P (mg/L) trong méi trudong nuwéc ao nudi

N P N/P

Thang T1 T2 T3 T4 T9 T1 T2 T3 T4 T9 T1 T2 T3 T4 T9

017 016 026 047 034 007 006 065 016 009 255 269 041 285 392
03 032 018 025 018 014 012 0214 015 008 212 276 129 173 225
115 112 o083 118 05 023 022 036 032 016 506 522 232 374 338
170 131 147 170 113 030 022 043 045 023 561 592 343 382 498
29 310 255 309 213 041 035 039 035 021 726 89 661 874 992
437 358 39% 38 548 067 038 077 038 073 650 946 512 1005 7,49

o g WN -

Ghi chi: T1: Giau-BTC; T2: Giau-QCCT; T3: Nghéo-BTC; T4: Nghéo-QCCT: T9: Déi chitng (diéu kién tir nhién).
Bién dong vé N, P trong day ao & cic nghiém thirc thirc dn
Ham lugng N ¢ bun day ao gia ting theo thdi gian & hau hét cac nghiém thirc, bién
dong trong khoang 1,20-3,60 mg/g ¢ ao giau dinh dudng (T1, T2) va -0,93-0,91
mg/g ¢ ao ngheo dinh dudng (Bang 5).
Bang 5: Bieén dong N, P (mg/g) é bun day ao trong thoi gian nudi

N P N/P

Thang T1 T2 T3 T4 BHC T1 T2 T3 T4 BC T1 T2 T3 T4 BDC

1 270 301 311 213 309 088 089 105 106 106 307 339 29 201 291
332 322 303 284 368 08 099 09 100 093 3,77 326 317 283 3,95
322 29 201 224 25 09% 087 08 078 073 334 341 226 287 349
226 283 231 232 244 070 082 083 080 078 325 344 277 29 314
388 428 338 361 438 071 076 073 079 076 544 565 465 457 575
6 458 557 281 302 353 020 070 057 061 0,73 2275 795 493 4,95 4,87

g b~ wnN

Ghi cha: T1: Glau BTC; T2: Giau-QCCT; T3: Ngheo -BTC; T4: Ngheo- QCCT T9: Doi chirng (dieu kién tw nhién)
Sai biét thong ké & hai nhoém ao xudt hién qua cac tuan 2,3,4,6,9, va 12 (Bang 6).
O ca hai nhom ao quan sat thiy ham luong N giam vao thang nuéi thir 3,4 sau d6
gia ting tro lai; diéu nay ciing phu hop voi két qua phan tich ¢ ao d6i chung (T9)
trong cung thoi diém. Can ctr vao ham luong N trong bun day trudc khi bb tri va
lac két thuc thi nghiém cho thay ngoai trir T3 (N lc bat dau 2,89-3,32 mg/g nhung
khi két thiic chi con 2,39- 3,23 mg/g (ao) khong xay ra hién tuong tich tu) cac ao
con lai sy tich tu dao dong trong khoang 1,20- 3,60 mg/g & ao T1, T2 va 0,91-0,86
mg/g & cac ao T4; qua tinh toan cho thdy (Bang 8) sy tich tu N & nhém ao giau
dinh dudng ting 18n rd rét vao cudi vu nudi, dao dong trong khoang 7,53+3,88 dén
10,2445,87 kgN/ha/vy, trong khi & nhém ao ngheo dinh dudng su tich tu khong
xay ra (T3) hodc chi dat 3,54+0,12 kgN/ha/vu (T4) chiém 30-50 % so voi nhém ao
giau dinh dudng. O 16 d6i ching (PC), mic du khong c6 tha nudi tom ca trong
mua mua nhung theo két qua ghi nhan duoc cho thay sy tich tu N ciing da xay ra
(1,77 kg N/ha/vy) twong duong 17,28-23,5% & nhom ao giau dinh dudng va 5 % &
nhom ao ngheo dinh dudng.

Bang 6: Sw sai biét ve ham lwgng N (mg/g) trong bun day ao theo thoi gian nudi

Théang 1 Thang 2 Thang 3 Thang5 Thang 6

Ao Tuinl Tuin2 Tuin3 Tuin4 Tuin6 Tuin9 Tuin12 Tuin20 Tuin21

T1 245" 284° 2,50%  291® 326" 3,91° 2,47% 547" 4,58 ™
T2 293™ 238 340 3,34®  2,.86%® 3,10  3,30° 4,83 ™ 557™
T3 294™ 242%  265% 441° 2,45% 1,84% 1,872 3,51™ 281™
T4 2,02™ 2,12° 2,072 2,322 1,752 1,812 2,76% 3,76 ™ 3,02

Ghi chu: T1: Giau-BTC; T2: Giau-QCCT; T3: Ngheo-BTC; T4: Ngheo-QCCT; cdc két qua c6 cing ky tir (theo ct)
dé chi sw sai biét vé ham luong N khong cé y nghia thong ké (p >0,05).
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Bang 7: Su sai biét vé ham lwong P (mg/g) trong bun day ao theo thoi gian nudi

Ao Thang 1 Thang 2 Thang 6
T1 1,16M 0,672 0,207
T2 1,10™ 0,95% 0,70P
T3 1,31" 1,01° 0,57%
T4 1,42m 0,91% 0,61%

Ghi cha: T1: Giéu-BTC; T2: Giau-QCCT; T3: Nghéo-,BTC; T4: Ngheo-QCCT:; cic két qua cé cing ky tir (theo cot)
dé chi sy sai biét vé ham luwong N khéng co y nghia thong ké (p > 0,05).

Bang 8: Ham lwong N tich tu (kg/ha/vu) trén mdi ha & mot s6 thoi diém thi nghiém

Ao nuoi T1 12 T3 T4 bC
Thang 1 10,79 12,06 12,42 8,53 3,09
Théang 6 18,32 22,30 11,23 12,07 3,53
Trung binh 7,53 10,24 -1,19 3,54 1,77
std 3,88 5,87 3,58 0,12

Ghi chi: T1: Giau-BTC; T2: Giau-QCCT; T3: Nghéo-BTC; T4: Nghéo-QCCT: BC: Déi ching (diéu kién tir nhién)

Nguoc lai v6i sy gia ting cua N, P tich tu (mg/g) giam dan theo thoi gian canh tac
trén ca hai nhom dat va tuong tu cho ao dbi ching (T9). O ao giau dinh dudng sy
thiéu hut 1an dao dong trong khoang -0,75 dén - 2,71 kg P/ha/vy, trong khi nhom
nghéo dinh dudng chi hao hut trong mirc -1,80 dén - 1,92 kg P/ha/vu (tinh toan
dua trén Bang 7).

Bién dong vé chlorophyll-a (ug/L) é cac nghiém thirc thirc dn

Mat d¢ tao gia tdng theo thoi gian va dugc danh gid qua ham lugng chlorophyll-a
(Bang 9). Chlorophyll-a ting gap 17,72-40,25 1an & nhom ao giau dinh dudng va
tir 19,44 -25,33 lan & nhém ao nghéo dinh dudng; bén canh d6 ao ddi ching ciing
c6 sy gia ting cua chlorophyll-a giita ddu va cudi vu nudi 13 8,14 lan.

Bing 9: Ham lrgng Chlorophyll-a (ug/lit) theo mdi nghiém thirc

Trung binh + D 1éch chuin (std)
Thang T1 T2 T3 T4 T9

1 5,02+1,45 5,89+1,38 10,16+4,54 16,09+3,18 20,19+8,48
2 67,77+49,98  75,05+64,90  32,32+27,75 117,41+122,77 44,26+34,62
3 105,23+29,35  81,11+13,54 106,07+22,82 124,57+31,31 44,53+18,34
4 128,08+22,17  71,39+13,82  96,19+29,48 91,22+17,84 61,27+21,49
5 164,65+61,12 130,25+45,68 123,48+42,02 128,29+63,30 85,18+57,23
6 202,08+47,64  104,39+1,46 257,39+46,92 312,82+222,26 164,37+155,13

Ghi chi: T1: Giau-BTC; T2: Giau-QCCT; T3: Nghéo-BTC; T4: Ngheo-QCCT; T9: Péi ching (diéu kién tw nhién)

Ham lugng Chlorophyll-a gia tang theo thoi gian va dat cuc dai 6 thang cudi clng
(thang 6) cho tit ca cac nghiém thurc, ké ca nghiém thirc d01 chung (Bang 9). Tuy
nhién, su khac biét vé& ham luong Chlorophyll-a giita cac nén day va cac phuong
thirc canh tac khong rd rang (chi ghi nhan c6 sy khac biét (p<0,05) & tuan tha 17,
diéu nay c6 thé do luong tao trong cic ao nudi duoc cung cip tir ao chira bén
ngoai. Su khéac biét v& ham luong Chlorophyll-a giita cac ao nudi va ao dbi ching
cho thiy c6 sy bd sung dinh dudng tir cac mé hinh nudi.

Bién dong mat dj vi khuin tong sb va vibrio trong cic nghiém thirc
Trung binh tong sb vi khuén,bié’n dong trong khoang 10.429 (T2) dén 63.514 (T4)
CFU/ml va cac gia tri nay thap hon ¢ 16 61 chung T9 (78.653 CFU/ml); thuc t€ su
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bién dong nim trong khoang 133-964.667 CFU/ml d3 dwoc ghi nhan (Bang 10;
Hinh 2)

Biang 10: Bién dong ciia tong s6 vi khuin (CFU/ml) & cac nghi¢m thirc khac nhau

Ao nuoi T1 T2 T3 T4 T9
Trung binh 22.886 10.429 28.295 63.514 78.653
std 59.507 13.339 84.999 151.264 235.747
Max 274.367 50.525 404.458 702.117 964.667
min 292 1.292 783 1.125 133

Ghi cha: T1: Giau-BTC; T2: Giau-QCCT; T3: Ngheo-BTC; T4: Ngheo-QCCT: T9: Déi chimg (diéu kién tw nhién)

Vibrio dugc xac dinh trong subt vu nudi va bién dong trong khoang 63-110
CFU/ml; va mat s6 vibrio hién dién nhiéu hon & ao c6 nén day giau chét hiru co
(1.955-2.123 CFU/ml) hon nén day nghéo chat hitu co (915-1.615 CFU/ml); vibrio
cing duoc tim théy o ao déi ching (T9 voi mat do vibrio cyc dai 910 CFU/ml).
Khong gidng nhu tong s6 vi khuan, vibrio chi hién dién chil yéu trong hai thang
dau ctia vu nudi sau d6 giam han (Bang 11).

Bang 11: Bién dong ciia Vibrio (CFU/ml) & cic nghi¢m thirc khac nhau

Ao nudi T1 T2 T3 T4 T9
Trung binh 110 98 63 94 55

std 452 415 201 343 194
Max 2123 1.955 915 1615 910
min 0 0 0 0 0

Ghi chli: T1: Giau-BTC; T2: Giau-QCCT; T3: Nghéo-BTC; T4: Nghéo-QCCT: T9: Péi chimg (diéu kién tir nhién)

Ti 1€ song va tang truong Mat do téng vi khuan trong ao nudi

1000

800 R

Ti 1€ song cua cé keo cao

hon Q mo hinh quang cagh fjf o0 1 / \ 5

cai tien cho ca hai loginén e \ X /\

day (3635 +£3,63% va E [N | A& ] [\
32,98+3,93% tuong Ung ! § } £:§ i \ ﬁ }

cho déy ao l’lghéO va déy ° 123 45 6 7 8 9101112 1314 1516 17 18 19 20 21 22
ao giau chat hitu co) Tudn

(Bang 12), m6 hinh BTC ¢ [eon e m e

nén day ngheo Chat hitu co Hinh 2: Téng s0 vi khuin trong ao nudi (mua mua)
cho két qua thap nhat va
sai biét thong ké (p < 0,05) so véi cac mo hinh khac.

Bang 12: Ti 1¢ song (%) ciia ca kéo va cua bién trong cic md hinh nubi

Ao Pic diém Ca kéo (%) Cua bién (%)

T1 Giau -BTC 21,39+2,8820 6,002 3,54™
T2 Giau -QCCT 32,98+3,03" 7,75+0,35™
T3 Nghéo -BTC 16,334,742 10,88+2,65™
T4 Nghéo -QCCT 36,35%3,63° 9,50+0,35"

Ghi chii:Céc két qud c6 ciing ky tu (theo cdt) dé chi su sai biét vé ti 1¢ song ciia cua hodc cd khong cé ¥ nghia thong
ké (p > 0,05).

Nguoc lai, ti 1€ séng ctia cua bién dao dong trong khoang 9,5-10,88 % va 7,75-6,00
% cho ao nghéo dén ao giau chat hitu co va tr mé hinh quang canh cai tién dén
ban tham canh. Tuy nhién, khong c6 su sai biét thong ké theo mo hinh nu6i ¢ cung
két cau nén day.
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Céac phuong phap thu miu déu mang tinh wdc luong nén viéc danh gia ti 16 song
khong dugc chinh xac; vi thé viéc diéu chinh luong thic an sudt vu nudi khong
thich hop gay thiéu hoic thira thirc an 1am anh huéng dén méi trudng nudi va ning
suét nuédi. Hoat dong thu hoach chiu anh huéng cua ngoai canh va tap tinh cua ca
k&0 nén can thu hoach ca nhiéu lan thi méi thu dugc triét dé. Trong khi, viéc thu
hoach triét dé cua bién c6 thé thuc hién bang cach thu thi cong (bit bang tay).

Ting trudng cia ca kéo chi sai biét trong hai thang dau ¢ cac mo hinh nudi khac
nhau; khac véi ca ko, do kich thudc luc tha ciia cua bién & cac nghiém thic khong
nhu nhau (cua giéng ty nhién) nén d3 anh hudéng dén kich c¢& luc thu hoach

(Bang 14).

Bang 13: Su khac biét thong ké vé kich thwéc va trong hrgng ca kéo theo thoi gian

Théang 1 Théng 2 Théng 3 Théng 4 Théang 5

Chiéu dai (mm)
Giau-BTC (a0 T1) 8,73+0,13° 15,98+7,01*2  12,54+0,022  13,50+0,01% 14,36+0,30°
Giau-QCCT (a0 T2) 9,23+0,428 11,26+0,47%  12,34+1,10*  13,584+0,69% 14,93+0,13°
Nghéo-BTC (a0 T3) 7,01£0,01¢ 10,58+1,41*  12,19+0,59®°  12,91+0,17¢ 14,60+0,342
Ngheo-QCCT (a0 T4)  6,11+0,97° 11,62+1,000 12,37+0,83%  13,75+1,41° 14,30+0,66°
Trong lwgng (g)
Giau-BTC (a0 T1) 2,97+40,10>  6,95+0,21®  10,45+0,59*  13,37+0,71*2 14,67+0,522
Giau-QCCT (a0 T2) 3,76+0,46°  7,17+0,42®  10,85+1,86%  13,42+1,34% 1554+0,16
Ngheo-BTC (a0 T3) 1,59+0,032  6,90+2,642  9,60+1,04*  12,12+0,64® 14,68+0,68?
Ngheo-QCCT (a0 T4)  1,18+0,71®° 8,92+196" 10,45+1,30®  13,12+2,85* 14,08+2,80°

Ghi chu: T1: Giau-BTC; T2: Giau-QCCT; T3: Ngheo-BTC; T4: Ngheo-QCCT; cdc két qua c6 cing ky tw (theo cét)

dé chi sy sai biét vé kich thudc hodc trong luwong ca khong co y nghia thong ké (p > 0,05).
Ca kéo c6 thé dat 14,08+2,8 (T4) dén 15,54+0,16 (T2) g/con va sy sai biét giira cac
hinh thirc nudi ciing voi yéu td nén day chi thé hién & thang thtr nhat va thang thir
tu cho chiéu dai (mm) va thang thtr nhat cing thang tha hai cho trong lugng ca
(Bang 13). Kich c& nay dugc xem nhu ¢& thu hoach sau thoi gian nudi 5 thang &
dia ban. Doi v6i cua bién su khac biét vé chiéu rong mai va trong lwong hau nhu
thé hién ¢ tit ca cac thang, trung binh dat 187,4+11,88 (T4) dén 234,2+37,15 (T1)
g/con (Bang 14) va day ciing 12 kich ¢& thuwong pham tiéu thu duoc ¢ thoi diém thu
hoach.

Bang 14: Su khac biét thong ké vé chiéu réng mai (mm) va trong lwong () cua bién theo

thoi gian

Chi tiéu Théang 1 Théang 2 Thang 3 Thang 4
Chiéu rgng mai (mm)
Giau-BTC (a0 T1) 47,844,672 74,7+2,12 % 94,8+2,47 2 99,8+5,50
Giau-QCCT (a0 T2) 53,346,41° 72,5+5,47 % 91,348,132 96,1+6,53
Nghéo-BTC (ao T3) 47,8+1,67 77,9+7,17° 90,9+0,23% 97,1+1,58
Ngheo-QCCT (ao T4) 52,5+0,90 2 70,1+0,09 2 77,9+4,56 ° 92,6+0,78°
Trong lugng (g)
Giau-BTC (a0 T1) 31,648,58%  101,9+12,26° 163,0+7,64% 234,2+37,15°
Giau-QCCT (a0 T2) 40,6+14,28° 87,5+13,79%  151,9453,922  209,1+43,11%
Nghéo-BTC (a0 T3) 29,8+4,88? 97,2+422,77*  158,7+24,96° 195,8+32,55?
Nghéo-QCCT (ao T4) 34,5+4,20% 74,2+4,97° 106,5+9,24° 187,4+11,88?

Ghi chi: T1: Giau-BTC; T2: Giau-QCCT; T3: Ngheéo-BTC; T4: Ngheo-OCCT; cdc két qua c6 ciing ky tur (theo c6t)
dé chi sy sai biét vé chieu rong mai hodc trong luong cua khong co y nghia thong ké (p > 0,05).
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Ning suit cua va ca kéo

O mo hinh quang canh cai tién (QCCT) thi ao c6 nén day nghéo dinh dudng cho
ning suit cua bién thip hon (74,69+76,46 so v6i 82.81483,53 kg/ha/vu); nguoc
lai, & md hinh ban tham canh (BTC) nén day gidu dinh dudng chi cho ning suét
khoang 60% so v6i nén day nghéo dinh dudng (66,88493,69 so voi
102,19+175,01kg/ha/vy). Két qua thu hoach c4 kéo cho thdy ning suit ti 1& thuan
v6i nén day, nén day gidu dinh dudng ludn cho ning suat cao hon (768,44+2,21s0
véi  760,31+£16,35kg/ha/vu ¢ md hinh QCCT va 938,75+43,31so0 véi
714,38+26,96kg/ha/vu & méd hinh BTC). Két qua nay ciing twong ty ¢ tong san
pham thu hoach theo cac nén day va mé hinh nudi khac nhau (851,25+85,74 so voi
835,00+£92,81 kg/ha/vu & mé hinh QCCT va 1005,63£50,38 so voi
816,56+201,97kg/ha/vu ¢ m6 hinh BTC). Tuy nhién khong c6 su sai biét théng ké
(p>0,05) riéng I¢ theo timg dbi twong san pham (cua bién hodc ca keo) hoac tong
san pham thu dugc theo cic md hinh nuédi (QCCT hodc BTC) hoic nén day (giau
va nghéo chét hitu co) khac nhau (Bang 15).

Bang 15: Ning suit (kg/ha/vu) thu hoach cua bién va ca kéo

Cua bién"™ Ca keo™ Téng cong™
Giau-BTC (a0 T1) 66,88+43,31 938,75+ 93,69 1005,63+50,38
Giau-QCCT (a0 T2) 82,81+2,21 768,44483,53 851,25485,74
Nghéo-BTC (ao T3) 102,19+26,96 714,38+175,01 816,56+201,97
Nghéo —QCCT (ao T4) 74,69+16,35 760,31+76,46 835,00+92,81

Ghi cht: ™ Khong sai biét ¢6 y nghia théng ké (p > 0,05); T1: Giau-BTC; T2: Giau-QCCT; T3: Nghéo-BTC; T4:

Nghéo-QCCT
3.2 Théo luin
Pic¢u kién ao nudi va ngudn nuée cap
D0 man dao dong trong khoang 8-26%o0 dugc xem 1a phu hop véi su thich nghi cua
cua bién va ca kéo (Vii Ngoc Ut, 2006; Pham Minh Truyén et al., 2006); pH dao
dong trong pham vi 8,5 cho thiy khong anh hudng 16n dén su phat trién cta cé kéo
va cua bién. Tuy nhién, & cudi vu nuoi khi pH vuot 10 do su phat trién qua murc
ctia phiéu sinh thyc vat di gay tinh trang soc (stress) cho cua (boi 16i chdm chap, it
bit mdi...). Trong ao nudi tom, su phan hiy cta cac chit dinh dudng 1am giam
chat lwong nudc sé gia ting ti 16 hao hut cta tom nudi (Chanratchakool et al.,
2003). Theo Duong Nhyt Long et al. (2005) ham lugng P- PO4 % (mg/L) trong ao
dao dong trong khoang 0,04-1,4 mg/L la rat giau dinh dudng dé phiéu sinh thuc
vat phat trién 1am thtrc dn cho c4 kéo, trong thi nghiém nay hau hét cac ao nudi déu
c6 ham lugng P-POs*(mg/1) dao dong trong khoang 0,06-0,77 mg/L phu hop cho
su phat trién cua phi€u sinh thyc vat. Ti I¢ N/P anh huong dén su phat trién cua
phiéu sinh thyc vat trong ao nudi, ¢ hai thang cudi, ngoai trir T3 céc ao con lai c6
ti 16 N/P cao hon 7:1 va ¢ ti 18 ndy tao s& phét trién manh (Round, 1975). Dinh
dudng phong pht va ¢ ti 16 N/P thich hop da kich thich tao phat trién manh, dan
dén ham luong Chlorophyll-a ting vot, sau thang thtr hai tr& di chlorophyll-a da
vuot mirc 20 pg/l ,va khi ham lugng chlorophyll-a & mirc 20-250 pg/l thi nudc ao
tom trd nén 6 nhiém va anh huéng nghiém trong dén nang suat ao nudi (Lé Vin
Cat et al., 2006).

Moi truong nudc duoc xem la trong sach khi mat s6 tong vi }(huén chua vuot qua
10° CFU/ml (Anderson, 1993), trong hé thong nudi mat so vi khuan dao dong
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trong khoang 10.429 (T2) dén 63.514 CFU/ml cao gip nhiéu lan khuyén cdo trén
cho thdy moi trudng dd bi 6 nhidm; mat sd vi khuén tong trung binh & ao dbi
chung (T9) ting rat cao (78.653 CFU/ml) cho thidy moéi trudng tu nhién & khu vuc
dd c6 sy 6 nhiém nang. Su hi¢n dién cua Vibrio trong moéi truong nudc mac du chi
ting cao ¢ thang thtr hai sau khi nudi nhung cho thay di c6 su anh hudng dén ti 18
sdng ctia a0 nudi.

Ngudn nuée dinh dudng cung cip tir din chtra véi sy sén c6 cac gidng loai tao tu
nhién da phat trién trudce khi duogc cip vao ao nudi ciing 1a nguyén nhan gdp phan
lam cho nudc ao nudi nhanh chong bi hién tugng “hoa nude”. S6 liéu phan tich
cho thay chi sau hai thang tinh tir lac tha giéng, d6 duc clia ao nudi gia ting nhanh
chong va hién tugng “hoa nudc” da xay ra.

Ti 1é sdng, ting truéng va ning suit theo cic md hinh nudi

Theo Duong Nhyt Long et al. (2005) khi tha nudi ca bong kéo (kich ¢& con giong
tir 2-3 cm) voi mat do tir 10-20 con/m? thi két qua thu duoc cho thay ca dat ti 18
song tir 18,6-23,4 % trong khi & thi nghiém nay véi mat do 30 con/m? (BTC) thi
sau hon 5 thang nuéi c6 thé dat ti 18 séng tir 16,33-21,39 % cho thay két qua tuong
duong v6i mo hinh trén, trong khi ¢ m6 hinh QCCT (15 con/m?) ti 1€ song dat &
muc 32,98-36,35 % tuy thudc vao yeu t6 nén ddy, va da chi ra rang mo hinh
QCCT dat két qua vé ti 16 song gan gap doi so v6i mo hinh BTC. Theo Pham Minh
Truyén et al. (2006) cua bién c6 kich thudc 7,5-33 g/con va khi tha véi mat d 0,7
cua/m? thi chung c6 thé dat ti 1& séng 46,4-76,2 % sau 3 thang nudi ¢ md hinh
QCCT. O thi nghiém nay thoi gian nudi kéo dai hon 5 thang va ti 1& séng chi dat
7,75-9,50 % & md hinh QCCT va tir 6-10,88 % ¢ m6 hinh BTC tuy thudc yeu tb
nén ddy. Ti 1¢ sdng kha thap & thi nghiém nay lién quan dén cac hién twong “mang
den” va “dong rong” da xay ra do moéi truong nudc bi 6 nhiém. Tuy nhién, véi
ning suat dat dugc tir 835-821,25 kg/ha/vu nudi & mod hinh QCCT va 816,56-
1005,63 kg/ha/vu nudi & mé hinh BTC cho thdy cac m6 hinh nay, néu quan ly t6t
moi trudong nudi, thi ¢ thé ap dung rong rii cho ao nudi trén rudng mudi trong
mua mua.

Su tich tu ctia N, P trong cac mo hinh nuoi

Khi chuyén tir hinh thitc nudi tir quang canh cai tién sang tham canh thi sy tich tu
dinh dudng ¢ ddy ao nudi tdom thé chan trang (thirc an hoa tan, thirc an du thira,
phan tom) sau mdi vu nudi ngay mot tdng va udc dat 3,33 cm/nam, trong do 65-75
% P va 55-65 % N tich tu trong ddy ao twong tng v6i 16,43-41,46 kg P va 122,39
— 173,62 kg N méi ha (Xia et al., 2004). Ciing theo céc tac gia nay thi 16p bun day
tang mat tir 4-6 cm anh hudng rat 16n dén chat luong nudc, mot sd tac gia khac
con khang dinh mirc d6 anh huéng c6 thé nam & 16p dat can hon (Sonnenholzner
& Boyd, 2000 theo Xia et al., 2004). Theo Simon et al. (1998), Lemonnier va
Faninoz (2006) , su tich tu N, P udc dat 24-26 % va 84 % trong ao nudi tobm tham
canh; trong ao ban tham canh ti I¢ nay udc dat 38 % (Martin et al., 1998) va 63 %
(Paez-Osuna et al , 1997 theo Schober et al., 2007); quy d6i trén ha Briggs and
Smith 1994; Muthuwan 1991 and Satapornvit 1993 theo Chowdhury di chi ra rang
luong N, P (T4n/ha) trong bun day cia md hinh nudi tom ban thAm canh va thim
canh 1an luot 13 0,93 va 0,38 so v&i 11,87 va 4,9 tuong ung. Nghién ctru trén tom
thé chan trang Schober et al. (2007) udc lwong khdi lugng chét hitu co tich liy
téng cong trong ao thAm canh, ban tham canh va ao nudi theo phwong thirc hitu co
la 5.430 kg/ha, 3.651 kg/ha va tir 1,9-4,8 kg/ha.
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Chat luong day ao rat dugc quan tim nghién ciru vi n6 anh huong dén chét luong
nudc va nang suit ao nudi (Boyd, 1990). Theo Rahman et al. (2004), su gia ting
chat hitu co ling tu s& dan dén su phat trién cua cac vi sinh vat day, cac vi sinh vat
nay st dung oxy cho hoat dong séng cia minh dua dén viéc canh tranh oxy voi
tom c4 nudi, lam tom cé bi stress nén dé bi nhiém bénh; mit khac cac chét dinh
dudng phong thich tir day ao thuong xuyén s€ lam 6 nhiém ngudn nude ngam hoac
ngay ca nguon nudc mat do viéc thAm 1au hodc viéc chay tran bé mit. Phét-pho
cing 14 mot ngudn 6 nhidm quan trong & tang nudc mat do lién quan dén hién
tuong phu dudng.

Hién tuwong tich liy dinh dudng (N, P) thuong xuyén xay ra ¢ ving rudng mudi
Vinh chéu, dac biét 1a & mua mua khi cac mo hinh nu6i thuy san dugc ap dung kha
phé bién nén hién tuong tich liy dinh dudng cang xay ra nhanh chéong hon. Trong
thi nghiém nay, ¢ nén ddy cang giau dinh dudng va ap dung mé hinh BTC trong
canh tac thi sy tich tu dinh dudng xdy ra cang nhanh hon (Bang 8). Qua tinh toan
cho thiy & ao c6 nén day giau chét hitu co (T1, T2) thi c6 thé tich tu tir 7,53+3,88
dén 10,24+5,87 kg N/ha/vu nudi trong khi & ao ¢6 nén day nghéo dinh dudng (T3,
T4) hién tuong tich lily c6 thé khong xay ra (T3) hodc xdy ra & mirc d6 thap hon
(T4: 3,54+40,12 kg N/ha/vu). Theo Avnimelech va Ritvo (2003) thi ham lugng N, P
trong bun ddy ao nudi thuy san thuong dao dong trong khoang 1.000-20.000
mg/kg twong duong voi ghi nhan trong khao sat nay. Do vay voi hién dién cua N,
P trong sudt qua trinh nudi cho thay du P khong tlep tuc gia taing nhung ham lugng
cua ca N, P trong cac ao nuodi déu cao gip nhiéu lan cic khuyén cdo vé ham luong
t6i da N, P cho moi truong ao nudi thuy san (Boyd, 2002) va day 1a diéu kién
thuan loi cho tdo “nd hoa” hoac hién tugng phtt dudng lam cho chat luong nudce bi
suy thoai.
4 KET LUAN VA PE XUAT
4.1 Két luan
— M0 hinh canh tac QCCT (15 ca kéo + 0,5 cua bién/m?) xem ra 1a phu hop hon
cho khu vuc rudng mudi Vinh chau — Bac Liéu. Cac m6 hinh nay cé thé san
xudt dugc trung binh tir 835,00+92,81kg/ha/vu dén 851,25+85,74kg/ha/vu
trong thoi gian gan 6 thang tly thudc yéu td nén ddy va phuong thirc nuoi.
~ Sw tich tu céc chét hitu co dic biét [a N va P trén ruéng mubi ¢ md hinh nudi
thily san mua mua trudc mat cho thay luong N tich liy wéc dat 7,53+3,88 dén
10,2445,87 kg N/ha/vu trong khi khong ghi nhan duoc sy tich liiy cta P.

4.2 D& xuat

Mo hinh nuéi thily san mua mua can duoc tiép tuc cai tién dé giam thiéu chi phi
thire tang, gia tang ti I1¢ song hon nira trude khi &p dung ra dan.
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