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VND/ha/year. There are 3 factors affecting the profitability of rice production in the traditional rice farming model,
including productivity, fertilizer costs, selling prices. For the organic rice farming model in the shrimp-rice system,
there are 3 factors affecting profits, including productivity, fertilizer costs and pests in the field.
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PHAN LAP VA NHAN DIEN VI TAO BIEN DI DUONG THUQC CHI Schizochytrium
CO TIEM NANG LAM THUC AN TU NHIEN TRONG NUOI TRONG THUY SAN
O BO BIEN TRA VINH
Pham Thi Binh Nguyén', Duong Hoang Oanh'
TOM TAT

Nghién ctiu nay dugc thuc hién véi muc dich tim kiém vi tao bién thudc chi Schizochytrium. Trong 240 mau
14 Ban (Sonneratia caseolaris L.) va 14 Puéc (Rhizophora apiculata B.) dugc thu thap dé€ phén lap vi tdo da thu
dugc 3 chuing c6 ky hiéu 1a CN27, DH41, DH79 thudc chi Schizochytrium va 1 chung c6 ky hiéu DH10 thudc
chi Aurantiochytrium tai Cdu Ngang (CN) va Duyén Hai (DH). Bang phuong phap so sanh hinh thdi, phan tich
PCR va gidi trinh tu gen d4 xac dinh dugc 4 chung vi tdo ¢6 quan hé gin véi cac loai nhu: 2 ching DH41, DH79
v6i loai Schizochytrium mangrovei (DQ367049); chung CN27 véi loai Schizochytrium sp. BR2 (DQ525180),

chung DH10 vdi loai Aurantionchytrium sp. B072 (JF266572). Két qua thu dugce b suu tip hinh dnh khuén lac
va t€ bao ctia vi tdio CN27, DH41, DH79 thudc chi Schizochytrium c6 kha nang st dung d€ san xudt sinh khdi

cho nudi trong thiy san nham thay thé ngudn dau ca ti khai théc ty nhién tai Tra Vinh.

T khéa: Vi tdo bién, chi Schizochytrium, nudi trong thay san, tinh Tra Vinh

I. DAT VAN BE

Ngay nay, vi tdo ngay cang thu hut sy quan tam
dacbiétkhong chitronglinh viic nghién ctiu chuyén
sau vé khoa hoc co ban ma con trong linh vuc ting
dung kinh té. Ung dung ctia vi tdo rit da dang, tu
xt ly 6 nhiém moéi truong lam phan bén dén su
dung lam thtc dn cho cac dong vat thay san, thiic
an chan nudi...basi ching c6 gid tri dinh dudng cao
va chtia nhiéu hgp chit c6 hoat tinh sinh hoc quy.
Dic biét, tiém nang ctia cdc nhom vi tdo bién di
dudng (VIBDD) rét phd bién vi c6 thé thay thé dau
ca trong viéc cung cip cac w-3 PUFAs, squalene,
nhién liéu sinh hoc. Thraustochytrids la mét ho
trong 3 nhom thudc nganh Labyrinthulomycota,
dugc nghién ctiu nhiéu nhit vi mot s6 chi cta
ho nay la ngudn tiém nang san xudt cong nghiép
cac axit béo khong bao hoa da noéi doi mach dai
(LCPUFA) va céc sdc t6 carotenoit: xanthophyll,

astaxanthin, zeaxanthin, canthaxathin, echinenone
va B-carotene (Burja et al., 2006). Trong do, chi
Schizochytrium c6 vai tro quan trong nhu cic sinh
vat phan hiy nho tac dung ctia viéc san xuét ra cac
enzyme ngoai bao, chi Schizochytrium c6 thé€ déng
vai tro rdt quan trong trong viéc khoang héa cac
manh vun hiiu co 6 day dai duong (Raghukumar,
2002). Vitao thudc chi Schizochytrium con déng vai
trd vO cung quan trong trong su phét trién cta hau
hét cac do6i tugng thuy hai san béi vi tdo cd kich
thudc phu hgp, dé tiéu hoa, it gy 6 nhiém moi
truong, nhiéu loai khong c6 doc t6 va dac biét 1a
giau dinh dudng ham lugng DHA (acid béo khong
bao hoa omega-3 docosahexaenoic acid) cao (chi€ém
> 30% so v6i TFA), protein, cacbonhydrate, vitamin
va céc axit béo khong bao hoa da néi doi (PUFAs).
Chi Schizochytrium 1a mot trong nhiing chi thu¢c
nhom Thraustochytrids cé tiém nang rat 16n déi véi
nghé nuoi trong thy san (NTTS) boéi ham lugng

' Khoa Nong nghiép - Thuy san, Truong Pai hoc Tra Vinh

* Téac gia chinh
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DHA cao, kich thudc té bao phtt hgp va cé kha nang
tao huyén phu trong nudc bién nén dugc st dung
lam thtic &n trong NTTS (Barclay & Zeller, 1996).

Viéc khdo sat sy hién dién va phan lap dugc
cac dong thudn c6 1gi thudc chi Schizochytrium
lam nguon thtic an ty nhién cho du trung tom, ca
dang la viéc cdp thiét nham phat trién nganh coéng
nghiép thuy san ¢ Tra Vinh noéi riéng va Viét Nam
no6i chung. Vay nén viéc diéu tra, nhan dién dugc vi
tao Schizochytrium 1a diéu can thiét gitp tim ngudn
cung cdp cac dudng chét vo cung c6 lgi c6 thé thay
thé dau c4, thic an ty nhién cho vat nudi hién nay
(béing Diém Hong, Hoang Thi Lan Anh, 2016). Bai
bdo nham cung cdp ngudn di liéu ban dau cho su
hién dién ctia nhém vi tao bién c6 gid tri nay & tinh
Tra Vinh, lam nén tang cho cac nghién ctiu tng
dung tiép theo trong tuong lai.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. boi tugng nghién ciiu
Céc loai vi tdo bién di dudng thudc chi

Schizochytrium dugc phan lap va nhan dién & tinh
Tra Vinh.

2.2. Phuong phap nghién citu

Phuiong phdp thu va xii Iy mau: Cac mau 14 cay
(Ban, budc) dang trong giai doan phan huy (mau
vang, nau) ¢ rliing ngdp mdn cta tinh Tra Vinh dugc
thu thép, rtia sach bun bdng nudc bién tai noi thu
mau réi cho vao tai nilon, sau khi mang vé phong
thi nghiém dugc trii ngay trong tu lanh & nhiét d6 4
- 6°C. Tai vi tri cdc diém thu mau do dac cic chitiéu
moi truong. Sau do, chon nhiing phan 14 nguyén
ven, loai bo nhiing phin bi muc nat nhiéu d€ rtia va
loai bo bun bam vao 14 va rtia vdi 50% nudc bién tu
nhién (NBTN) da khu trung 4 - 5 1an, mdi lan rtia
dugc dit trong may khudy tu trong 20 phut (Tran
Thi Xuan Mai va ctv., 2015).

Phan 1dp vi tdo: Cac mau 14 da xt ly khti trung
dugc dem cat ra véi kich thude khoang 0,5 cm x
0,5 cm va cdy truc ti€p vao cac dia petri c6 chtia
moi trudng glucose yeast axtraxt peptone seawater
(GYPS), thanh phan gom: 3,0 g glucose, 1,25 g yeast
extract, 1,25 g peptone, thém 50% NBTN cho du
1 lit, méi truong dugc lam ddc véi 15 g agar/L,
moi trudng sau khi kht tring & 121°C trong 10
phut dugc lam ngudi dén khoang 60°C, sau d6 bo
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sung 300 mg/L streptomycin (Strep) va 300 mg/L
penicillin G (Peni) (Arafiles et al., 2011). Nhiing dia
nay dugc U trong t6i & nhiét d¢ 28 + 1°C trong 3 - 5
ngay. Khi xudt hién nhiing vung tring hodc vang
nhat xung quanh cac ria mép 1a tiép tuc cdy chuyén
cac lan ti€p theo trén dia moi truong GYPS + Strep
+ Peni (300 mg/L) méi cho dén khi xuét hién cac
khuan lac rdi va thuin.

Nhan dién khudn lac: Cac chung sau khi dugc
nudi cdy thudn trén moi truong thach GYPS, sau
2 - 4 tudn quan sat dudi vat kinh d¢ phong dai 4X,
dua vao dic diém hinh thdi ctia khuin lac nhu bé
mat tron 16i cho dén nham lai, bia nguyén cho dén
khong déu hodc ring cua. Mau sic khuén lac cua
céc chung vi tdo Schizochytrium da s6 la trang duc,
trang nga, kem va c6 su thay d6i mau sic theo tudi
ctia khudn lac d€ nhén dién (Hoang Thi Lan Anh va
ctv., 2010).

Nhdn dién t€ bao: Budc dau xac dinh loai vi tao
bién di dudng Schizochytrium bang phuong phap so
sanh hinh théi trong phong thi nghiém: cdc mau tao
quan sat dudi vat kinh c¢é d¢ phong dai khac nhau
dugc chup anh va dinh tén so bd dua trén cac tai
liéu chinh nhu: Porter (1990); Raghukumar (1988a;
1988b); Yokoyama va cdng tac vién (2007).

Phuiong phdp phan tich trinh ty 185 rDNA: DNA
dugc tach chiét ti sinh khoi theo phuong phap cua
Fawley va cdng tac vién (2004). Phuong phap khuéch
dai phan ting PCR tit DNA t6ng s6 v6i cic cdp moi
Laby F: 5-CCT ATC AGC TGT CGA TGG TA-3’
va Laby R: 5-GGT TAA GAC TAC GAT GGT ATC
TAA-3’ San phdm PCR dy kién c¢6 kich thudce 1a
700 bp. Thanh phan phan tng PCR véi tdng thé
tich 20 uL, bao gom 2,0 pL dém 10X cho taq - DNA
polymerase; 1,5 uL ANTP méi loai (2,5 mM); 1,0 L
Laby F va Laby R méi loai 10 mM; 1,0 uL. DNA khuén
(50 - 100 mg/uL); 0,3 puL Taq polymerase (5U/uL)
va 13,2 uL nudc. Chu trinh bién tinh & 94°C trong
5 phut. Chay nhéc lai chu ky tai: 94°C/30 giay,
55°C/30 giay, 72°C/1 phut; tong hop 72°C/5 phut
(Sambrook and Rusell, 2001). Phan tich trinh tu
gen 18S rDNA tai Trung tam Phan tich ky thuat
cao. San phdm dugc kiém tra va dién di trén gel
agarose 1%. So sanh d¢ tuong dong cac trinh tu
nucleotide ctia mdét phan doan gen 18S rDNA véi cac
loai thudc chi Schizochytrium, Aurantionchytrium,
Thraustochytrium da dugc dinh tén va dang ky ma
s6 trén Genbank.
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2.3. Thoi gian va dia diém nghién ciu

Nghién ctu dugc thuc hién trong 12 thing
(03/2020 - 03/2021), tai bd bién va riing ngdp médn
xa My Long - Cau Ngang, xa Hi¢p Thanh - Duyén
Hai. Mau thu vé dugc phan tich tai cac phong
thi nghiém thu¢c Khoa Nong nghiép - Thuy san,
truong Dai hoc Tra Vinh.

IIL. KET QUA VA THAO LUAN
3.1. Cac yéu t6 moi trudng tai noi thu mau

Qua khao sat cac yéu t6 mdi trudng tai noi thu
mau (My Long - Cdu Ngang, Hiép Thanh - Duyén
Hai) trong 6 thing bing cdc dung cu kiém tra tai
chd cho két qua nhu bang 1.

Bang 1. Thong s6 méi trudng tai dia diém thu mau va s6 chiing vi tdo phan lap dugc

Dotthu| Djadiém [P mian (/o)) pH | Nhiétdd (°C) | SO maula | S6 ching Tong sd chiung

Duyén Hai 10 7,5 28 20 2

1 : CN27, DH10, DH41
Cau Ngang 10 7,0 26 20 1
Duyén Hai 15 7,0 29 20 1

2 : CN27, DH41
Cau Ngang 15 6,5 28 20 1
Duyén Hai 15 7,0 30 20 1

3 ‘ CN27, DH41
Cau Ngang 15 7,0 30 20 1
Duyén Hai 20 7,0 30 20 3

4 : CN27, DH10, DH41, DH79
Céu Ngang 18 7,0 29 20 1
Duyén Hai 15 7,5 30 20 1

5 \ DH79,CN27
Cau Ngang 20 7,0 27 20 1
Duyén Hai 15 7,5 30 20 3

6 : CN27, DH10, DH41, DH79
Céau Ngang 15 7,0 28 20 1

Theo cac tac gia Yokochi va cong tac vién (1998);
Unagul va cong tac vién (2005); Raghukumar (2008),
chi Schizochytrium thudc nhéom Thraustrochytrids
6 thé sinh trudng tét trong khodng pH 5 - 8, nhiét
do tu 25 - 30°C, do méan dao dong trong khoang
0 - 30°00. Nhu vay, qua két qua cac thong s6 moi
truong 6 bang 1 tai 02 dia diém thu mau trong 6
lan déu phu hgp cho su hién dién va phat trién cua
chi Schizochytrium véi yéu t6 pH dao dong trong
khoang 6,5 - 7,0; nhiét do tu 26 - 30°C; do man tu
10 - 20°00. Cac chting dugc phan lap tii moi truong
riing ngdp mdn c6 do man dao dong rat 16n sé co
kha nang chiu dung d6 man rong hon (Unagul et
al., 2006; Raghukumar, 2008).

3.2. Két qua phén lap chi Schizochytrium

Nghién ctiu da thu thap 240 mau 14 ciy dang
trong giai doan phan huy tr6i dat & cac viing bo
bién va riing ngdp mén thudc hai huyén bao gom:
Hiép Thanh (Duyén Hai) va My Long (Cau Ngang).
Qua qua trinh xt ly va phén tich da phan lap thanh
cong 3 chung thudc chi Schizochytrium va thém
dugc 1 chung thudc chi Aurantiochytrium c6 quan
hé gan gtii v6i chi Schizochytrium thudc nhéom vi
tao Thraustochytrids. Trong diéu kién phan lap tai

phong thi nghiém, d6 mdn dugc duy tri & 15/, va
pH dao dong 6,0 - 6,2, mau dugc 0 trong t6i & nhiét
do 1a 29°C, két qua nhu sau:

Mo ta hinh thai nhan dién ban dau: Qua quan
sat khudn lac da cdy thuin bang mat thuong va
dudi vat kinh 10X cho thdy cdc chiing ¢ mau tring
duc, nhén, 16i hodc phang, ring cua, tron bong, tap
trung xung quanh cac dudng cdy. Quan sat dudi vat
kinh 60X - 100X nhan dang dugc té bao vi tdo dang
hinh tron, hinh cau, két dinh thanh mang, tap trung
day dac hodc roi rac. Mau sic té bao ti trong sudt,
xanh nhat dén xanh dam.

Céc chung Schizochytrium dugc nu6i trén moi
truong thach GYPS. Sau 72 - 120 gi¢ quan sit c6
su khac biét rd rét gitia khudn lac vé mau sic, kich
thudc, vién khudn lac, bé mit. Két qua dugc trinh
bay 6 bang 2 va hinh 1, 2, 3, 4.

Khuén lac ctua bén chung CN27, DH41, DH79,
DHI10 ¢6 hinh tron, kich thuéc khong thay déi qua
16n cho t6i 72 gio, tao vién hodc khong tao vién, bé
mdt phang hodc 16i. Riéng, khuén lac chang DH10
bé mit phéng, tao vién mép mong. Trong khi d6, bé
mat khudn lac ching CN27, DH41, DH79 lai c6 bé
mat 161, c6 vién hoac khong vién, tron bong.
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Bang 2. Hinh dang khuén lac va té bao cac ching thudc chi Schizochytrium va chi Aurantiochytrium

TT | Tén chung DPic diém khuan lac Toc d sinh truéng khudn lac Dic diém té bao

Khudn lac mau tring, vién T6c do moc trung binh (5 - 7ngay | Cac té bao tron, két dinh

1 CN27 | rang cua, bé mit 16i, kich nudi cdy), con nhd c6 mau trang siia, | thanh tiing cum, té bao chit
thudc 6,3 - 9,6 mm trén 7 ngay chuyén sang tringnga | mau xanh dam
Khuén lac mau trang nga, tron . | Tébao c6 dang hinh thon

s g~ v | Tocdd hanh (3 -5ngaynu6i | .. . T

2 DH41 |bdng, bé mat 16i, c6 nhan, kich C;)c)dlcc,)hrggc glaa d(‘ii(fnéi 2§:y MU 4ai, rgi nhau, mau xanh

thudc 4,2 - 6,6 mm V) g thay nhat
. S « . |Té&bao dai, kich thudc rét

Dang tron, mau trang duc, bé | T6c¢ Ao moc nhanh (3 - 5 ngay nuéi N I,DaOA, a1’ < jchddc\ e

3 DH79 TV ] . . or s 2 nho, két dinh thanh tting
mat 16i, kich thuéc 4 - 6,2 mm | cdy), khong thay d6i mau sac mang
Khudn lac mau tring nga, c6 | Toc d6 moc nhanh (3 - 5 ngay nudi | Céc té bao hinh clu, to,

4 DHI0 | mép vién mong, bé mit phdng, | cdy), con nhd c6 mau tring, trén 5 | xung quanh ¢4 mang liéi
kich thuéc 6 - 10,5 mm ngay chuyén sang tring stia tia

sau 3 ngay nudi cdy trén dia thach GYPS
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Hinh 2. Hinh dang khuén lac thuan (sau 5 vong phan 1ap)
cac chung thudc chi Schizochytrium va Aurantiochytrium

DH41

cN27 Y

9\

10x 0x i

Hinh 3. Hinh dang khuén lac céc chiing thudc chi

Schizochytrium va Aurantiochytrium

Hinh 4. Hinh dang t€ bao cac chung thudc chi
Schizochytrium va Aurantiochytrium
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3.3. Két qua dinh danh chi Schizochytrium

St dung phuong phap so sanh hinh thai va so
sanh d¢ tuong dong cac trinh ty gen 18S rDNA
v6i loai c6 moi quan hé ho hang gan da dugc ding
ky trong ngan hang dii liéu gen NCBI. Két qua &
bang 3 cho thdy hai ching DH41, DH79 c6 quan
hé gan vé&i loai Schizochytrium mangrovei (cé
ma dinh danh la DQ367049 NCBI BLAST ngay
6/01/2021 va 9/3/2021). Chung CN27 c6 quan hé

gan vo6i loai Schizochytrium sp. BR2 (c6 ma dinh
danh la DQ525180; NCBI BLAST ngay 7/11/2020).
Ching DH10 nam trong mét cum riéng biét va c6
quan hé gan vé6i Aurantionchytrium sp. B072 (c6
ma dinh danh la JF266572; NCBI BLAST ngay
7/11/2020). Nhu véy, 3 chuing CN27, DH41, DH79
thuoc chi Schizochytrium va chung DH10 thudc chi
Aurantiochytrium.

Bang 3. Két qua dinh danh cac chi Schizochytrium & bo bién Tra Vinh
qua 6 dot thu mau tai 2 dia diém (Duyén Hai, Cdu Ngang)

TT |Ky hiéu chung| Coé quan hé ginvéiching | Ty lé tuong dong véi doan gen 18S RNA | Ma dinh danh
1 CN27 Schizochytrium sp. BR2 99% DQ525180
2 DH41 Schizochytrium mangrovei 92,24% DQ367049
3 DH79 Schizochytrium mangrovei 92,24% DQ367049
4 DHI10 Aurantionchytrium sp. B072 99% JE266572

Chi Schizochytrium la mdt trong nhiing loai vi
tdo dugc nghién ctiu nhiéu nhéit d€ san xudt axit
docosahexaenoic (DHA) la moét axit béo omega-3
c6 tac dung tich cuc doi véi stic khde con ngudi.
Loai Schizochytrium sp. dugc nuoéi gia ting sinh
khéi dé san xuit axit Docosahexaenoic (DHA)
(Natalia Kujawska et al., 2021) va c6 thé thay thé
dau ca lam thtc an cho tom (Kristy M. Allen et al.,
2019). Loai Schizochytrium sp. BR2 dugc nhan dién
trong nghién ctiu “Toi vu hda san xudt DHA va cai
thién ham lugng astaxanthin trong Schizochytrium
limacinum bi dot bién dugc phan lap tu riing ngap
mdn & Thai Lan” (Chatdumrong et al., 2007).
Schizochytrium mangrovei dugc phat hién tii nghién
ctu “Phét sinh loai Labyrinthulomycetes va nhiing
tac dong ctia né doi véi qua trinh mat luc lap trong
qué trinh tién hoéa va dat dugc nhd c6 mang ludi
ngoai chat c6 kha nang tiét ra cac enzym tiéu hoa
dé hép thu dinh dudng” (Clement et al., 2009), loai
nay co thé san xudt ra enzyme xenlulolase, amylase,
xylanase, protease va pectinase (Raghukumar,
2002). Aurantionchytrium sp. B072 dugc xac dinh
trong nghién ctiu “Céc chét tao thanh axit béo va
chit tang sinh sinh hoc trong Aurantiochytrium
sp. do anh hudng cua cac ty 1é C/N khac nhau”
(Chaisawang and Verduyn, 2011).

IV.KET LUAN

Nghién ctiu buéc dau nhan dién dugc 3 ching
thudc chi Schizochytrium va 1 chung thudc chi

Aurantiochytrium. Qua khao sat cac yéu t6 moi
truong tai noi thu méau déu pht hgp cho su hién
dién va phat trién cta chi Schizochytrium. Két qua
xay dung dugc bo suu tap hinh anh khuén lac, té
bao va dinh tén cac ching DH41, DH79 c6 quan
hé gin véi loai Schizochytrium mangrovei. Chung
CN27 c6 quan hé gan véi loai Schizochytrium sp.
BR2. Chiing DH10 nam trong mdt cum riéng biét
va c6 quan hé gan v6i Aurantionchytrium sp. B072.
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Isolation and identification of marine microalgae belonging to genus Schizochytrium
with potential for natural food in aquaculture at the seaside of Tra Vinh province

Abstract

Pham Thi Binh Nguyen, Duong Hoang Oanh

This study was carried out with the aim of finding marine microalgae belonging to the genus Schizochytrium. 3

microalgae strains marked as CN27, DH41, DH79 belonging to genus Schizochytrium and 1 strain marked as DH10

belonging to genus Aurantiochytrium were isolated from 240 collected leaf samples of Sonneratia caseolaris L. and

Rhizophora apiculata B at Cau Ngang (CN) and Duyen Hai (DH). By morphological comparison, PCR analysis and
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gene sequencing, four microalgae strains have been closely related to the species, as follows: 2 strains DH41, DH79
with Schizochytrium mangrovei (DQ367049); the strain CN27 with the species Schizochytrium sp. BR2 (DQ525180);
the strain DH10 with the species Aurantionchytrium sp. B072 (JF266572). This study obtained a collection of colony
and cell images of microalgae CN27, DH41, DH79 belonging to genus Schizochytrium which could be used to
produce biomass for aquaculture to replace fish oil sources from natural exploitation in Tra Vinh.

Keywords: aquaculture feed, marine microalgae, genus Schizochytrium, Tra Vinh province,
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SUDUNG CHi SO CAU TRUC QUAN XA TAO NOI PE PANH GIA MUC PO
PHU DUONG AO NUOI TRONG THUY SAN TAI Y YEN, NAM PINH

Nguyén Thi Thu Ha", Pham Trong Tudn', D6 Phuong Chi?,
DPinh Tién Dang?, Trinh Quang Huy'
TOM TAT

Hién tugng pha dudng la méi de doa nghiém trong déi véi chit lugng nudc va hoat dong ctia cac hé sinh
thai dudi nudc. Thanh phén loai va cdu tric quin xa tao thé hién sy thay d6i theo nhiing thay ddi vé ly hoa,
sinh hoc va tinh trang dinh dudng ctia nudc. Nghién ctiu nay dugc thuc hién d€ danh gia mic d6 phu dudng
tai cdc ao nuoi trong thay san (NTTS) trén co s& chi s6 ciu tric quan xa tdo. Mau dugc thu & 2 thoi diém (xuan,
he) trong hai nam (2019-2020) tai 15 ao NTTS, trong d6 ao nudi quang canh chiém 20%, ban tham canh chiém
33,3% va tham canh chiém 46,7%. Két qua nghién ctiu da ghi nhan 45 chi tdo thudc 6 nganh, trong d6 chiém uu
thé 1a tdo luc (17 chi), tdo cat (11 chi) va tdo lam (9 chi) véi mat d téo téng s6 1a 1.200 dén 12.200 t€ bao/mL, va
mua he cao hon muia xuén. Tao lam chiém uu thé & hau hét cac ao NTTS, trung binh chiém 53,7%, trong d6 ao
nuoi tham canh ¢ ty 1€ cao nhat, con téo luc va tdo cat 1an lugt chiém 17,6 va 19,9%. Chi s6 cdu truc tao (AI)
trén tao lam (Cyl), tdo luc (ChI) va tao cat (DI) trong ao NTTS cho théy cac ao déu & mic pht dudng dén siéu
pht dudng, va ¢ tuong quan véi tinh trang dinh dudng thong qua céc chi sd chit ran 1o ling (TSS), TN, TP va

tong coliform (mtic y nghia 0,05).

T khéa: Tao ndi, phd dudng, ao thiy san, chi s6 ciu tric quin xa

L. DPAT VAN BE 1¢ gitia cac thanh phdn ma N va P thay phién nhau
trd thanh cdc nhén t6 gidi han sy phét trién cta to,
dong thoi kiém soat muic do phu dudng (Foekema
etal., 2005). Danh gid mat d¢ tao (thong qua mat do
té€ bao hodc nong do chlorophyll) tré thanh tiéu chi
quan trong dé€ ddnh gia muc do pha dudng (Wetzel,
2001) két hgp véi két qua quan trac chat lugng nudce
dua vao cac thong s6 dinh dudng trong nudc. Mot
cach tiép can d€ danh gid nudc moi truong la su
dung céc tiéu chi trang thai dinh dudng (EI-Serehy
té (Organization for Economic Cooperation and 3 oy, 2018). Tiéu chi trang théi dinh dudng c6 thé
Deverlopment (OECD)) tit nhiing ndm 1970 va dugc biét dén dya trén chi s6 trang thai dinh dudng
nhiing ndm 1980 (Jorgensen, 1980). (TSI), dugc phén tich dya trén néng do Chl-a (Patra
Trong cac thanh phan dinh dudng, tuy vao ty vactv,, 2017).

Hién nay, pht duéng la mot hién tugng suy giam
chétlugng nudc phé bién. Phu dudng sé dan dén su
phat trién qua muc ctia téo do sy gia ting tong lugng
phot pho. Mtic do pha dudng dugc phan thanh 4
nhom: nghéo dinh dudng, trung dudng, pht dudng
va siéu pht dudng. Su phén loai nay c6 dugc tu cac
nghién ctiu va ki€ém nghiém nhiéu vé pha dudng &
cac nudc trong t6 chic hgp tac va phat trién kinh

'B6 mon Coéng nghé Moi truong, Khoa Tai nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam
2Trung tdm Phan tich va Chuyén giao Cong ngh¢ Méi truong, Vién Moi truong Nong nghiép
* Téac gia chinh
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