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Forecasting changes in rice-cultivated land by utilizing an integrated model of GIS,
Markov chain and logistic regression based on landsat satellite image data in Duc Hoa district,
Long An province
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Abstract

The study aimed to use remote sensing images and integrated models of Markov chain and logistic regression
to analyze and forecast changes in rice land use in Duc Hoa district. The actual land use/land cover maps
in 2013, 2018 and 2023 were established from remote sensing images. After verifying and validating the
model by comparing the simulation map and the actual map in 2023 using the Kappa coeflicient, the land-
use prediction maps in 2028 and 2033 were generated. According to the model, it is predicted that the rice
land area in 2033 will decrease by 38.17%, equivalent to 6,864.93 ha, compared to 2023. The concentrated
rice production areas in the Central, Eastern and Southeastern regions of the district tend to gradually
narrow. The study findings will provide insight for policymakers to enact appropriate policies for the local
rice cultivation land resources.
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ANH HUONG CUA MOI TRUONG DINH DUONG LEN SU PHAT TRIEN CUA TAO
Planktothrix pseudagardhii PHAN LAP TU AO NUOI TOM THE CHAN TRANG

Huynh Thi Ngoc Hién"", V6 Minh Duy’, Au Van Héa!, Nguyén Thi Kim Lién'

TOM TAT

Nghién ctiu nhdm xdc dinh méi trudng dinh dudng thich hgp cho su phat trién ctia tdo Planktothrix
pseudagardhii. Thi nghiém dugc tién hanh trong diéu kién trai thuc nghiém. Tao dugc nudi cdy trong binh
nhya 5 L v6i cudng do anh sang 3.000 Lux, st dung anh sang tring dén LED, suc khi 24/24 gis. Tao P
pseudagardhii dugc nuodi véi cac moi truong dinh dudng la Walne, F/2, AGP va NPK (30:10:10), mdi nghiém
thic dugc lap lai 3 1an. Két qua cho thiy moi trudng F/2 thich hgp cho tdo P. pseudagardhii phat trién véi
mat d6 1a 216.722 ca thé/mL, khéi lugng kho dat 0,364 g/L va ham lugng chlorophyll-a dat cao nhat vao
ngay thid 7 (3.305,7 pg/L).

Tu khéa: Tao Planktothrix pseudagardhii, moi trudng dinh dudng, sinh trudng
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I. DAT VAN PE

Tao lam la nhém tao doc hai va lam gidm nang
sudt va san lugng trong nuodi trong thiy san (Lee
& Jones, 1991). Mot s6 giong tao nhu: Microcystis,
Anabaena, Oscillatoria,... khi xuit hién nhiéu
trong ao nuoi tom sé lam tom c6 mui hoi va thai ra
chit nhon & mang t€ bao gay tac nghén mang ctia
tom, tom mac bénh phan trang thuong thdy nhom
tdo nay trong duong rudt ¢ dang chua tiéu hoa
(Pham Thi Binh Nguyén, 2016), tao Oscillatoria
brevis lam giam ty 1¢ song cua tom & mat do tao
12 1.000 va 10.000 sgi/mL va khi tdbm chét thi xuét
hién trong hé tiéu hoa ctia tom, lam kin mang, bam
chat vao chty va cac phu b miéng (Massaut &
Ortiz, 2003). Hién nay, da c6 cac nghién ctiu vé tdo
¢ loi nhu Nannochloropsis, Chaetoceros va Thalassiosira
Sp-.. cac loai tdo nay da dugc nudi sinh khai thanh
cong va lam ngudn thic dn du trung tom ca. Tuy
nhién, cac loai tdo gay hai (tiét ra doc t6), ddc biét
la tdo lam (Planktothrix pseudagardhii) thudng
anh hudng dén su tang trudng ctia dong vat thay
san nhung chua dugc nghién ctiu nhiéu. Do do,
nghién ciu “Anh hudng clia moi truong dinh
dudng 1én sy phat trién ctia tdo P. pseudagardhii
phén lap tii ao nuoi tom thé chan trang” dugc thuc
hién nham tim ra giai phap han ché sy phat trién
cta tao P. pseudagardhii gay hai trong ao nudi tom
khu vuc déng bang song Ctiu Long.
IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Tao Planktothrix pseudagardhii dugc phéan lap
ti ao nudi tom thé chan tring tham canh va ao ¢
hién tugng tao nd hoa, nudc c6 mau xanh lam va
c6 mui hdi tai hai tinh S6c Trang va Ca Mau.
2.2. Phuong phap nghién ciu
2.2.1. Phan ldp va nudi sinh khoi tdo

Quan sat mau tdo trén kinh hién vi d€ chon
giong tao Planktothrix pseudagardhii chiém uu thé
trong ao tdbm. Mau tao sau khi thu dugc loc qua 2
luéi loc (60 um va 15 pm) d€ loai bd tap chat va
tién hanh phan 1ap biang phuong phap pha loang,
dung Pipet hut 1 mL dung dich tdo da dugc xu
ly dua vao 6ng nghiém dau tién c6 do man 10%o
(tuong tng v6i mau nude dugce thu ti ao tom) va
moi truong dinh dudng la F/2, sau d6 tiép tuc ldy
1 mL ti 6ng nghiém dau tién sang 6ng nghiém thd
2, va lap lai cho dén 6ng nghiém th 10.

Céc diac diém hinh thdi cidu tao cua tdo
P. pseudagardhii dugc quan sat hang ngay d€ danh
gia ty 1é thuadn cta tdo va tiép tuc cdy chuyén
dén khi nao trong 6ng nghiém hoan toan la tao
P. pseudagardhii va dinh danh dua theo tailiéu ctia
Shirota (1966). Sau d6, tién hanh nuoi sinh khéi va
bé tri thi nghiém.
2.2.2. Bo tri thi nghiém

Thi nghiém dugc tién hanh trong trai c6 mai
che. Tao Planktothrix pseudagardhii dugc nuoi
trong binh nhya véi thé tich 5 L. Mat d6 tdo ban
déu 12 200 c4 thé/mL. Anh sdng tring dugc cung
cap tli dén LED véi cuong do anh sang 3.000 Lux.
Thoi gian chiéu sang 24/24 va suc khi lién tuc &
nhiét do khong khi dao dong tu 28 dén 32°C. Thi
nghiém gom c6 4 nghiém thic dugc bé tri ngau
nhién, mdi nghiém thtc lap lai 3 lan gom 4 loai
modi truong dinh dudng: Walne (Laing, 1991), F/2
(Guillard, 1975), AGP (Algae Growth Promoter) va
NPK (30:10:10) v6i lieu lugng st dung la 2 mL/L
moi truong nudi tdo. Thi nghiém két thuc khi mat
do tao & cac nghiém thic giam 2 ngay lién tuc.
2.2.3. Cdc chi tiéu theo doi

Nhiét do va pH dugc do 2 1an/ngay vao luc 8 gio
sang va 14 gio chiéu. Mau dugc thu dé xac dinh cac
ham lugng TAN, NO,, PO,* va chlorophyll-a véi
chu ky 3 ngay/lan (mo6i lan thu 100 mL).

Ham lugng Chlorophyll-a dugc tinh theo cong thtic:
Chllorophyll-a=[11,85(E_-E . )-1,54(E__-E . )-

664 ~750 647 “7750

0,08(E,,,-E, ) Ix[(V x1000)]/V (ug/ L]

630 750
Trong doé: V : thé tich Acetone (50 mL), V : thé
tich nudc mau duoc loc.

Mau tédo dugc thu hing ngay véi thé tich 10 mL,
c6 dinh méu béing formaline (4%). Ldy 1 mL mau
tdo cho vao budng dém Sedgewick-Rafter va xac
dinh mét d6 tao theo phuong phap ctua Boyd va
Tucker (1992).

Mt dé to (cé thé/mL)= L1000 X Ve

A XN X Vi

Trong dé: T la s6 cd thé tdo dém dugc, V mau la
thé tich mau thu, Ved la thé tich mau c6 ddc, N la
tong s6 6 dém, A la dién tich 6 dém 1 mm?.

Khai lugng kho va kich thudc ctia tdo dugc xac
dinh vao ngay 7 véi thé tich 50 mL (tuong ting véi
mat do dat cuc dai ctia chu ky nudi). Kich thuédc tao
dugc do vao luc bat dau thi nghiém va khi tao dat
mat do cuc dai (ngay 7), bang trac vi thi kinh (trén
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it nhat 1a 100 ca thé tdo). Cac s6 liéu sau khi thu
thap dugc xu ly bang phan mém Microsoft Excel
dé tinh toan cac gia tri trung binh, d¢ léch chudn,
gia tri nho nhat, 16n nhat, ty 1é phan tram. St dung
phin mém Statistica 8.0 d€ so sanh sy khéc biét
cuia céc gia tri trung binh bang phép thti Duncan &
muic y nghia a = 5%.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tu thang 01 dén
thang 5 nam 2024 tai Phong thi nghiém Thtc dn
tu nhién, Khoa Sinh hoc & Méi trusng thuy san,
Truong Thuy san, Truong Pai hoc Can Tho.

I1I. KET QUA VA THAO LUAN
3.1. Céac yéu td moi truong
3.1.1. Nhiét d6 va pH
Nhiét d6 & cac nghiém thtic dao dong vao budi
sang tu 28,6 - 28,7°C va budi chiéu tit 31,6 dén

31,9°C. Két qua ghi trong bang 1 cho thdy, nhiét do
vao budi sang va budi chiéu 6 4 NT it bién dong va
khac biét khong c6 y nghia (p > 0,05). Theo Robarts
va Zohary (1987), tdo lam sdng tr6i néi va thich
hop & nhiét do tu 25 dén 35°C nhu Oscillatoria,
Aphanizomenon,  Anabaena,  Coelospherium,
Microcystis, Gleotrichia.

pH la mét trong nhiing nhén t6 méi trudng co6
anh hudng dén su phat trién ctia tdo va dao dong tu
8,1 dén 8,9 vao budi sang va buéi chiéu tii 8,4 dén
9,1 (Bang 1). Theo Bimndalen va Lovstad (1984),
tao Oscillatoria sp. tang truéng t6i vu khi pH > 9,
tuy nhién nghién ctiu ctia Jonker va cong sy (2013)
cho ring, Oscillatoria, Anabaena, Phormidium,
Nostoc va Lyngbya phét trién manh & ving nudc
c6 pH tli 7,5 dén > 9,0. Nhu véy, nhiét do va pH
trong thi nghiém nam trong khoang thich hgp cho
su phat trién cta tdo Planktothrix pseudagardhii.

Bang 1. Nhiét d6 nudc (°C) va pH trung binh & cac nghiém thtic

, Nhiét do (°C) pH
STT | Nghiém thuc ; . =
Sdng Chiéu Sdng Chiéu
1 Walne 28,6 +0,01* 31,9 +0,1° 8,1+0,1° 8,4+0,1°
2 E/2 28,6 + 0,02° 31,9 +0,1° 8,8+0,1° 9,1 +0,0°
3 AGP 28,6 +0,01° 31,7+ 0,1° 89+0,1° 9,0 £ 0,0
4 NPK 28,7 £0,03° 31,6 +0,2° 88+0,1° 9,0 £0,1°

3.1.2 Ham lugng TAN, NO, va PO *
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Hinh 1. Bién dong cac yéu t6 moi trudng nudc qua
10 ngay thi nghiém

Ham lugng TAN, NO, va PO,* ban dau ctia cac
NT dao dong lan lugt 1a 0,662 - 6,540 mg/L; 1,456
- 4,313 mg/L va 1,225 - 1,689 mg/L va c6 xu huéng
giam dan ti ngay 2 dén cudi thi nghiém (Hinh 1).
biéu nay cho thiy, mat do tdo & cac NT tang lén
theo thdi gian nuoi va hip thu cac ham lugng dinh
dudng dé€ phat trién, do d6 cac thong s6 nay giam
dan vao cuo6i thi nghiém. Tuy nhién, ham lugng
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NO, vao ngay thu 10 & NT Walne ting cao hon so
v6i ngay 7 c6 thé la do xdc tdo tan phéan huy trong
modi trudng nuoi va khac biét cé y nghia gitia cdc NT.
Theo Boyd va Green (2002), ham lugng TAN trong
madi trudng ao nuodi thiy san thuong < 3 mg/L, ham
lugng NO, thich hgp tir 0,2 dén 10 mg/L va ham
lugng PO,* thich hgp tli 0,005 dén 0,2 mg/L (Boyd,
1998). Nhu véy, két qua nghién ctiu cho thdy cac
ham lugng TAN va NO, déu nim trong khoang
thich hgp. Tuy nhién ham lugng PO ¢ 4 NT cao
hon so véi nghién ctiu ciia Boyd, 1998.

3.2. Su phat trién cta tao dudi anh hudéng cac
moi truong dinh duéng khac nhau
3.2.1. Bién dong mat dé tdo qua cdc dgt thu mau
Mat do tdo & cac nghiém thtc st dung moi
truong Walne, F/2 va NPK ting tu ngay thu 2 dén
ngay thi 7 va dat cuc dai lan lugt 1a 85.741 + 231
ca thé/mL, 216.722 + 111 ca thé/mL va 160.370 +
903 c4 thé/mL; trong khi NT AGP méat do tao dat
cao nhit vao ngay thu 8 1a 188.222 + 709 c4 thé/
mL. O céc ngay tiép theo, mat do tio & cac NT déu
giam vao ngay thid 10 va tii ngay thi 4 dén ngay
tht 10, méat do tao Planktothrix pseudagardhii &
cac NT khac biét c6 y nghia (p < 0,05) (Hinh 2).

250.000 - —=-Walne F/2 —+—AGP -e-NPK
200.000 -
150.000 -
100.000 -

50.000 -

Mit d téo trung binh (ca thé/mL)

0 |

tao Oscillatoria agardhii tang trudng t6i uu, khi pH
datti 7,5 dén 9, dd man > 15%o va sinh khéi tdo dat
cao nhiat la 5.983 mg/L sau 12 ngay nudi. Két qua
thi nghiém st dung moi truong F/2 1a moi truong
tot nhat cho tdo P. pseudagardhii tang trudng vé
mat do cling nhu sinh khéi tao trong thoi gian thi
nghiém.

3.2.2. Kich thuéc tdo

Kich thudc ban dau cta tao & cac NT dao dong
tt 239,2 £ 119,1 pm dén 239,6 + 128,6 pm va tang
vao cudi pha tang truéng nhanh (ngay 7). Kich
thudc tao vao ngay 7 & cac NT Walne, F/2, AGP va
NPK lan lugt1a 357,0 + 207,5 pm; 1.065,0 £ 412,6 um;
994,8 + 397,9 um va 609,8 + 249,3 um (Bang 3).

Két qua cho thiy 6 NT F/2 c6 chiéu dai tao dai
nhat la 1.065,0 + 412,6 um so v6i cac NT cua thi
nghiém va khac bié¢t khong y nghia (p > 0,05) so
v6i NT AGP, nhung khac biét y nghia (p < 0,05)
v6i NT Walne va NPK. Theo Mikaela va Sandra
(2006), khi nudi tdo Oscillatoria simplicissima
trong di€u kién phong thi nghiém, moi truong
dinh dudng EM khong c¢6 N & thé tich 500 mL,
thé tich tdo giéng ban dau la 200 mL, ty ¢ N : P
ban d4u la 10 : 1, sau 8 ngay nudi thi kich thudc
s0i tdo ngdn (< 20 pm) va khi c6 bé sung N thi
kich thudc sgi tdo dai hon (> 180 um). Nhu vy,
c6 thé thdy rang kich thudc tdo thay déi phu
thu¢c vao thanh phan dinh dudng trong moi
trudng nudi do trong mdi loai moi trudng co ty
1é¢ N : P khac nhau.

Bang 2. Kich thudc trung binh ctia tao
Planktothrix pseudagardhii & cac nghiém thtc

Ngay thu mau

Hinh 2. M4t d¢ tdo trung binh qua 10 ngay nu6i &
cac nghiém thtic

Két qua nghién ctiu nay tuong dong véi
nghién ctu cta Khanolkar & Deshmukh
(2013), khi nuoi cac loai tao gom: Oscillatoria sp.,
Lyngbya sp., Scenedesmus sp., Chlorella sp.,
Anabaena sp., Arthrospira sp., Selenastrum sp. va
Synechocystis sp. bang cac mdi trudng dinh dudng
BG11, Bolds, Jaworskis va F/2, pH= 7 - 8, thé
tich nuoéi 250 mL, thoi gian chiéu sang la 16 gio
v6i cuong do chiéu sang la 2.600 Lux, sau 15 ngay
nudi tao P. pseudagardhii ting trudng tdi uu 6 moi
truong F/2. Theo nghién ctiu ctia Shaker va Jabbar
(2013), moi truong F/2 1a moi trudng tot nhat cho

1 Walne 239,6 +128,6* | 357,0 +207,5*
2 F/2 239,6 + 116,6* |1.065,0 + 412,6¢
3 AGP 239,2 + 119,1* | 994,8 + 397,9°
4 NPK 239,4 +£98,0° | 609,0 + 249,3

3.2.3. Khoi lugng kho

Khéi lugng kho cua sinh khéi tdo dao dong tu
0,157 - 0,364 g/L, cao nhat 6 NT F/2 (0,364 + 0,002
g/L), ké dén la NT AGP (0,344 + 0,003 g/L), NT
NPK (0,217 + 0,002 g/L), thap nhét la NT Walne
(0,157 £ 0,001 g/L) va khac biét c6 y nghia (p < 0,05)
gitia cac NT (Hinh 3). Két qua cho thay khoi lugng
kho sinh khoi ty 1é thuan véi mat do tao, khi mat
do tang cao thi khoi lugng kho sé cao va ngugc lai.
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Hinh 3. Khoi lugng kho cua tao
3.2.4. Ham lugng Chlorophyll-a
Ham lugng chlorophyll-a tang tii ngay thii 4 dén
ngay thi 7, sau d6 giam dan vao ngay cudi thi nghiém
va khéc biét c6 y nghia (p < 0,05) giia cac NT va dao
dong tti 359,5 + 6,3 dén 3.305,7 + 5,7 pg/L; dat cao nhét
&6 NT F/2 vakhacbiét cd y nghia (p < 0,05) so v6i cac NT

con lai (3.305,7 + 5,7 pug/L). Ham luigng chlorophyll-a
6 NT Walne dat thdp nhét va khac biét c6 y nghia
(p < 0,05) so v6i cac NT con lai (Bang 3). Piéu nay cho
thay, moi truong Walne khong thich hgp cho sy phat
trién cta tdo Planktothrix pseudagardhii va cting cho
thdy ham lugng chlorophyll-a ty 1¢ thuan véi mat do
tdo; phit hgp véi nhan dinh ctia Reynolds (1984), méi
tuong quan thudn gitta ham lugng chlorophyll-a va
mat do tao trong nuoi sinh khoi tao. Theo Mikaela va
Sandra (2006), sau 8 ngay nudi trong mdi tridng dinh
dudng EM khong c6 N thi ham Iugng chlorophyll-a ctia
tao Oscillatoria simplicissima thu dugc 1a 0,67 ug/L, thap
hon nhiéu so véi két qua xac dinh dugc trong nghién
ctu nay. Theo nghién ctiu ctia Conradie va cong su
(2008) cho rang, loai tao Oscillatoria simplicissima thuc
b0 Oscillatoriales ctia nganh tao lam, sau khi phan lp c6
hinh thai, diéu kién sinh ly va giai trinh tu rDNA 16S c6
muic tuong dong 99% véi loai P, pseudagardhii.

Bang 3. Ham lugng chlorophyll-a (ug/L) & cac nghiém thtic

STT | Nghiém thiic Ngdy thu mau
1 4 7 10
1 Walne 82,5+ 7,1° 365,1 + 4,8° 1.944,7 + 3,20 3247 + 1,33
2 F/2 87,3 + 6,0° 457,6 + 7,4° 33057 +570 | 14850+ 3,400
3 AGP 85,7 + 4,1° 439,9 + 8,5 30185+ 6,0 | 1.357,2+ 19,30°
4 NPK 81,7 + 6,0° 359,5 + 6,3° 28797+ 41° | 1.017,0 + 3,36"

IV. KET LUAN

Moi truong F/2 c6 thé st dung nuéi sinh khai
tao Planktothrix pseudagardhii véi liéu lugng la 2
mL/L nudc nudi cdy tao. Khi nuodi & moi truong F/2,
sau 10 ngay nu6i mat do tao dat t6i da la 216.722 +
111 ca thé/mL, khéi lugng kho la 0,36 + 0,0 g/L,
ham lugng chlorophyll-a la 3.305,7 £+ 5,7 pg/L vao
ngay nuoi thi 7, va cting ghi nhan gia tri cao hon so
V6i tdo nuoi ¢ cac moi trudng Walne, AGP va NPK.
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Effect of nutrient medium on growth of blue-green algae Planktothrix pseudagardhii
isolated from whiteleg shrimp farming ponds

Huynh Thi Ngoc Hien, Vo Minh Duy, Au Van Hoa & Nguyen Thi Kim Lien
Abstract

The study was carried out to determine the appropriate nutrient medium for the growth of Planktothrix
pseudagardhii. The experiment was conducted in experimental farm conditions. Algae were cultured
in 5 L plastic bottles with a light intensity of 3,000 Lux, using white LED light, and aeration 24/24 hours.
P. pseudagardhii was cultured with different media, including Walne, F/2, AGP and NPK (30:10:10), each
treatment was repeated 3 times. The results showed that the F/2 medium was suitable for the growth of
P. pseudagardhii with a density of 216,722 cells/mL, dry weight of 0.364 g/L and the highest chlorophyll-a
content on the 7 day (3,305.7 ug/L).
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