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TOM TAT

Nghién cu nham khao séat v& trang thai pht dwéng va méi twong quan gitra quan xa tdo luc véi cac thdng sé
moi trwdng & hd Tri An. Mau dwoc thu tai 6 vi tri tlr thang 3 ndm 2016 dén thang 2 ndm 2017. Trang thai phd dwédng
dwoc danh gia théong qua chi sb TSI (Trophic State Index). Méi twong quan gitra cac chi sé véi théng sé méi trwong
dwoc xac dinh bang phan tich twong quan chinh tdc CCA (Canonical Correspondence Analysis). Két qué cho thay
khu hé to luc & hd Tri An kh& phong phu véi 98 loai thudc 4 1ép, 6 bd, 16 ho, 31 chi, trong d6 hai chi Staurastrum va
Scenedesmus chiém wu thé vé sé loai. Chi s pht dw&ng TSI chi ra hd Tri An dang trong trang thai bi phu dwéng
cao. Két qua phan tich CCA cho thay méi twong quan manh mé gitra cAu tric quan xa tao luc véi cac théng sb moéi
trwong va sw chi phéi ciia cac yéu td dinh dwdng (NOs, PO4>, TP, TN), d6 duc va DO ctia nwdc déi véi cAu tric
quan x4 tao luc & hd Tri An. Chi sb TSI da phan anh tét cho méi truéng giau dinh duéng vi thé c6 tiém nang trong
viéc theo ddi, danh gia chat lwgng méi trwéng nwédc trong twong lai.

T khéa: Chi sb pht duéng TSI, phan tich twong quan chinh tdc CCA, hd Tri An, to luc, trang thai dinh duéng.

Assessing Eutrophic Status and Environmental Factor
Regulating Green Algae Community in Tri An Reservoir

ABSTRACT

This study aimed to describe the eutrophication status and investigate the main environmental variables driving
on the structure of the green algae communities in Tri An reservoir. Samples were monthly collected at 6 stations
from March 2016 to February 2017. Eutrophication status was assessed by using the Trophic State Index (TSI). The
correlation between green algae communities and environmental parameters was determined by Canonical
Correspondence Analysis (CCA). A total of 98 species classified into 31 genera, 16 families, 6 orders, 4 phyla were
recorded with a clear dominance of Staurastrum and Scenedesmus. Results of TSI index indicated that water quality
in Tri An reservoir was classified as eutrophic to hypertrophic states. The CCA analysis showed that the green algae
community was influenced by multivariate factors such as NOs, PO,*, total P, total N, DO and turbidity. The
TSI index reflected well for eutrophic condition and could be used as a potential application for bio-monitoring of
surface water.

Keywords: Canonical correspondence analysis (CCA), green algae, Tri An reservoir, the trophic state index
(TSI), trophic status.

1 DAT VAN DE C}mg cap nudc iho nh/é may p}.lé.t dién kié’fn Sf)fit
: la lut, cung cdp nuéc cho sinh hoat va coéng
Ho6 Tri An 14 moét ho nuée nhan tao ndm trén  nghiép, thiy san va khai thac. Tuy nhién, ngay
song Pong Nai, thuéc huyén Vinh Ctiu, tinh  nay viéc nudi ca léng bé cling véi nude thai tix
Déng Nai. Nhan nguén nuéc tit song Péng Naiva  nha may va cac hoat dong sinh hoat cia ngudi
song La Nga, hé Tri An c6 chtic nang chinh la dan da dan dén sy gidu dinh dudng trong dong
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DPanh gia hién trang phi duéng va yéu té méi trwdng chi phéi quan xa téo luc & hd Tri An

chay vao hd gay ra hién tudng phi dudng (Dao &
cs., 2010). Mbi truong nuée bi phd dudng tao diéu
kién thuén lgi cho nhiéu nhém tdo (tao luc) phat
trién manh gy mét can bing sinh thai.

Tao luc (Chlorophyta) 14 nhém vi tdo quang
tu dudng va & cac thuy viyc nudc ngot tdo luc
chiém uu thé ca vé thanh phan loai ciing nhu vé
s6 luong ca thé. Véi dac diém c6 d6 phong phu
cao, vong doi ngén, ti 1é sinh san cao nén nhiing
bién d6i trong cdu tric quin xa cua ching sé
phan 4nh dugc tinh ch&t va nhiing bién déi
trong mdi truong ma ching sinh séng. Do d6, st
dung tao luc dé danh gia tinh trang méi trudng
nuéc 14 can thiét (théng qua cac chi s6 sinh hoc),
nhat 13 hién tugng phd dudng & cac hd nudc
ngot. Viéc danh gia trang thai dinh dudng cta
ho da dugc thuc hién ti lau dua trén cac chi s6
héa 1y va su két hop gifia chi s6 héa 1y véi chi s
sinh hoc ciing da dugc tng dung. Nghién ctu
cua Devi Prasad & Siddaraju (2012) da st dung
chi s6 CTSI (Carlon’s trophic state index) dé
danh gia tinh trang dinh dudng va chat lugng
nuéc ¢ hai hd Arakere va Thaggahalli (An Dg).
Zebaparveen & cs. (2013) ciing da st dung chi
s6 TSI (Trophic state index) dé tién hanh danh
gia va quan ly chat lugng nude sau khi cai tao 6
ho Sharanabasaveshwara (A’n Do6). Ngoai ra,
nhiing bién doéng clia cic yéu t6 1y hoa sé tac
dong dén da dang sinh thai § cac thuay vuc. Tac
dong cua cac yéu to ly héa lén thuy sinh vat
dudc thé hién qua c&u trdc thanh phan loai va

TA6
g TA1 ¢
®
Sl = TA2
\\ ®
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mat do cta ching (Henglun & cs., 2014). Gan
day, cong trinh nghién ctiu vé tuong quan gitia
cic théng s6 moi trudng véi khu hé thuc vat phu
du nhu nghién c@tu caa Tinh & cs. (2015) & ho
Tuyén Lam (Da Lat) da st dung phuong phap
phan tich tuong quan chinh tic CCA, cho thay
cic yéu t& nhu vector cuong do6 anh sang va
néng do chat dinh dudng anh hudng dén ciu
tric thanh phéan loai thuc vat phu du.

Nghién ctiu nay da st dung cac phuong
phap danh gia mic d6 dinh dudng va su chi phdi
ctiia cac thong s6 méi trudng véi cdu tric quin
x& tao luc nhdm c6 cai nhin day du hon vé hién
tugng phd dudng cta hd Tri An dé c6 thém co sé
dé xudt cac bién phap quan 1y va kiém soat phu
dudng mot cach hiéu qua.

2. PHUONG PHAP NGHIEN CUU
2.1. Vi tri va thoi gian 18y mau

MAu dugc thu tai 6 vi tri ky hiéu TA1-TA6
6 hé Tri An (Hinh 1). Piém TA1 dai dién cho
khu vuc hé phu, diém TA2, TA3 va TA4 dai dién
cho khu vuc hd chinh. Piém TA5 dai dién cho
khu vuc La Nga noi c6 song La Nga chay vao ho
va khu vuc c¢6 nhiéu bé ca, diém TA6 dai dién
cho khu vuc nubi cac bé tap trung 6 Ma Da.

Thoi gian thu mau duge thuc hién tu thang
3 nam 2016 dén thang 2 nam 2017 véi tAn suit
1 lan/thang.

TA4 -

[ ]
TAS i
Tri An Reservoir ® L
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Hinh 1. Ban d6 hé Tri An va cac diém lay mau
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2.2. Thu mau ngoai thuc dia

2.2.1. Thu mau héa ly

Cac chi s6 héa 1y nhu: pH, DO, nhiét do,
Secchi disk ngoai thuc dia bang cac may do
chuyén dung WTW 3320 va mAy do cam tay
Sension 156. MAu nuéc dé phan tich cac chi s6
TN, TP, NO,, PO,* trong phong thi nghiém
duge thu trong can 2 L va dude git ngay trong
thung da ¢ 4°C, bao quan mau 6 nhiét d6 nay
cho dén khi phan tich mau.

2.2.2. Thu mau tao luc

Mau dinh tinh dugc thu bang luéi phiéu
sinh hinh nén ¢é kich thuée mét luéi 1a 20 im
bang cach kéo luéi trén bé mat nude, sau d6 cho
vao lo 150 mL va c6 dinh bing dung dich
formaldehyde 4% tai hién trudng. Mau dinh
lugng dudc thu trong can nhua 2 L va c6 dinh
mau bang formaldehyde 4% tai hién trudng.

2.3. Phan tich mau trong phong thi nghiém

Cac théng s6 TN, TP, NO,, PO,>, dugc
phan tich theo phuong phap chuidn caa APHA
(2005). Chlorophyll-a trong miu dugc tach chiét
bing aceton 90% & nhiét d6 phong trong téi
khodng 24 h, sau d6 mau dudc ly tam & 4.000
rpm, 15 phut. Phan dich néi duge thu héi dé
phan tich chlorophyll-a. Chlorophyll-a dugc do
bing phuong phap do quang phd (UV-VIS,
Harch, 500) & buée séng 630-750 nm.

Céac loai tdao luc dudec dinh danh bing
phuong phap so sanh hinh thai dé phan loa
i, x4c dinh thanh phan loai st dung kinh hién vi
quang hoc Olympus BX51 6 d6 phéng dai x 100-
400 va dugc dinh danh dya trén cac tai liéu
phan loai hoc di céng bé nhu nghién cttu cta
Shirota (1968), Duong Dtc Tién & V5 Hanh

Tran Thj Hoang Yén, Lé Thj Lwom, Pham Thanh Luu

(1997), Nguyén Vian Tuyén (2003). Hé thong
phan loai tao dudc sip xé€p theo hé théng phan
loai ctia AlgaeBase (Guiry & Guiry, 2014). Mau
dinh lugng duge dé ling 48 h trong phong thi
nghiém sau d6 mau dugc lam déng déc con lai
10-15 mL. Mat d6 t&€ bao trong 1-5 mL mau dudgc
xac dinh bing budng dém Sedgewick Rafter. It
nhat 500 t& bao tao luc dugc dém cho mdi mau.
Sinh khéi t&€ bao tdo luc dugc tinh dua theo
nghién ctiu cia Sun & Liu (2003), bang cach mo
phéng hinh hoc hinh dang t& bao sau d6 dugc
quy d6i thanh khéi lugng tusi theo ti 1é
1 mg/mm?. Mat d tdo luc dugc xac dinh theo
cong thic:

\Y%
N=2 %1000 x L
v \Y

Trong dé: N 1a s6 lugng t& bao trong 1 lit
(t& bao/L)

n 12 s6 t& bao dém dudgc

v 1a thé tich d&m (mL)

V, 1a thé tich c6 dic sau khi thu mau (mL)

V 14 thé tich mAu dem xt 1y (1L)

2.4.X0 1y s6 liéu

Trong nghién ctu nay dia st dung cac
phuong phap danh gia tt mtc d6 dinh dudng
thong qua so sanh véi néng do TN, TP,
Chlorophyll-a (Hékanson & cs., 2007) dén xem
xét trang thai dinh dudng ctia hé qua Chi s6
pha dudng TSI (Trophic State Index) (Carlson,
1977), chi ra chat dinh dudng han ché& véi su
phét trién ctia tdo (WHO, 2002).

Phuong phap danh gia mic dé6 dinh dudng
thong qua so sanh véi néng do TN, TP,
Chlorophyll-a theo Hakanson & cs. (2007) trong
hé théng nuéc ngot theo bang 1.

Bang 1. Phan loai cac miic dé phu dudng ctia nuéc hé theo Hkanson & cs. (2007)

MUrc do dinh dwéng Téng N (mg/L)

Téng P (mg/L) Chlorophyll-a (ug/L)

Nghéo dinh duwdng <0,06
Dinh dwdng trung binh 0,06-0,08
Phu dwéng 0,18-0,43
Siéu phu duwéng >0,43

<0,008 <2
0,008-0,025 2-6
0,025-0,06 6-20

>0,06 >20
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Bang 2. Trang thai dinh duéng
va phan loai nuéc theo chi s6 TSI (Carlson, 1977)

TSI Trang thai dinh dwdong
<30 R4t nghéo dinh dwéng
30-40 Ngheo dinh dwéng
40-50 Dinh dw&ng trung binh
50-70 Giau dinh duéng
70->80 Ré4t giau dinh dwéng

Chi s6 phu dudng TSI 1a chi s6 danh gia
trang thai phu dudng ctia nuéc dua vao 3 yéu té
téng Photpho (TP), Secchi (SD) va Chlorophyll-a
(Chl-a) theo Carlson (1977) sau d6 dua theo
bang 2 dé danh gia trang thai dinh dudng.

Coéng thic:

TSI - TP =14,42 x InTP (ug/L ) + 4,15

TSI - Chl-a = 30,6 + 9,81InChl — a (ug/L)

TSI - SD = 60-14,41 x InSecchi (m)

TSI-TP+TSI-C+TSI-SD
3

TSI =

Cau tric thanh phan loai, mat dé, sinh khéi
t& bao va cac chi s6 sinh hoc cia quan xa vi tdo
luc duge nhap bang phan mém Microsoft Excel
2010. Phuong phap phén tich phuong sai mét
nhan t6 ANOVA (one-way analysis of variance)
dudc st dung dé thé hién su khac biét gitia cac
diém va gitia cdc dot khao sat. Phuong phap
phan tich tuong quan da bién CCA (Canonical
Correspondence Analysis) duge st dung dé phan
tich méi lién hé gitia cac thong s6 sinh hoc va
cac chi tiéu hoa 1y biang phan mém PAST V3.11
(Hammer & Harper, 2001).

3. KET QUA VA THAO LUAN
3.1. Tinh chat héa 1y  hé Tri An

Qua két qua phan tich phuong sai mot
chiéu ANOVA gi4 tri caa cac thong s6 pH, nhiét
do, TN trong nuéc mit hé Tri An (Bang 3)
khong thdy c6 su khac biét y nghia. Két qua
phan tich cac chi tiéu DO, d6 trong, NO,", PO,*,
TP va Chlorophyll-a khac biét c¢6 § nghia
(P <0,05). Nhin chung d6 pH c6 dic diém tur
trung tinh dé&n kiém nhe. Gi4 tri pH tai 6 vi tri
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khao sat ¢ ho Tri An gitia mua mua va mua kho
khéng c6 su khéc biét rd rét, tit ca cac diém caa
hai mtia déu ndm trong giéi han cho phép chat
lugng nuée mét loai A (tit 6 dén 8,5) theo QCVN
08-MT:2015/BTNMT. Nhiét d§ do duge 6 hé Tri
An tuong d6i 6n dinh, khong c6 su dao dong 16n
gitia cac diém thu mau va gita 2 dgt khao sat.
TN do dugc tai cac diém khao sat ¢ hé Tri An
vao hai mua khéng c6 su khac biét ré rét, do
duge tit 2,47-5,09 mg/L, cao nhat tai diém TA3
va th&p nhit tai diém TA6. Gia tri DO trung
binh mua kho cao hon mua mua. Ngoai ra, gia
tri DO tai cac diém TA5 va TA6 ludn th&p hon
so v6i cac diém khac ¢ ca 2 mua. Déng thoi day
14 nhiing diém t4p trung nudi ca léng bé do d6
c6 thé anh hudng dén viéc nudi ciia ngusi dan &
khu vuc nay. Theo quy chuén k§ thuat quéc gia
vé chat lugng nuéc mit - QCVN 08-MT:
2015/BTNMT, t4t ca cic diém déu nim trong
ch&t lugng nuédc loai A ngoai trit diém TA5 vao
mua mua la c¢6 gia tri DO nim trong giéi han
B1. Db trong cta nudc ciing phan nao phan anh
ch&t lugng modi trudng nuée. O day, do trong
dudc danh gia thong qua chi s6 Secchi disk, gia
tri cua secchi disk mua khé cao hon mua mua
(ANOVA, P = 0,003). Dic biét diém TA5 1a diém
c6 nhiéu bé ca, d6 trong 6 cad hai mua déu thap
hon nhiéu so véi cic diém con lai. Qua dé cho
th&y nudc thai sinh hoat da gép phan dang ké
lam giam dd trong cua nuédc. Gia tri NO; c6 su
khac biét ro rét giia mua mua va mua kho
(ANOVA, P <0,05). Diém TAS5 c6 gié tri cao nhat
& ca hai mua. T4t ca cac diém déu duge xEp vao
loai A theo QCVN 08-MT:2015/BTNMT. Két
qua gia tri PO,> vao hai mua cé su khac biét
(ANOVA, P <0,05). Gia tri PO,* mua khd cao
nhat tai diém TA5 va thap nhit tai diém TA3



va tuong d6i 6n dinh gilia cic diém. Mua mua,
diém TA5 c6 gia tri PO,* cao hon cac diém con
lai. Ngoai ra, tat ca cac gia tri khao sat déu dudgc
xép vao loai A theo QCVN 08-MT:2015/BTNMT.
Chi tiéu TP do dudc tai ddy cho thdy mua mua
Iugng TP cao hon mua kho, néu mua mua dao
dong tir 0,18-0,38 mg/L thi miia kho chi tit 0,15-
0,21 mg/L (ANOVA, P = 0,03). Ngoai ra, so sinh
véi s6 liéu chat dinh dudng (TN, TP) quan trac
dugc 6 hé Dau Tiéng (Té6 Nguyét Nga, 2007)
cling c6 quy luat muia mua cao hon mua kho.
Nguyén nhan c6 thé do mua mua nudc ti
thugng ngudn d6 vé cuén theo cac hop chét hiiu
co ciing v6i nudc thai tit cac hoat dong sinh hoat
va viéc nudi ca 16ng bé cuia nhiing ngudi dan
sinh séng quanh hé lam cho néng do cac chat
tang cao.

Bén canh d6, nong do Chlorophyll-a do dugc
d hé Tri An vao hai mua c6 su chénh léch kha
16n tai cac diém: TA2, TA3, TA4, TA5, TA6
(ANOVA, P = 0,03). Mua kho ndéng do
chlorophyll-a cao nhat tai diém TA2 (146,24
WL) va giam din dén diém TA6 (35,16 pg/L).
Mua mua diém TA3 (602,78 pg/L) c¢6 ndéng db
chlorophyll-a cao nhat va thdp nhit van 1a diém
TA5 (12,84 pg/L). Diéu nay cho thiy tai diém
TA5 méat d6 tdo luc tai day rat thap. Su khac
biét diém TA1 ¢ hai mua khong c6 ¥ nghia.

3.2. Cau trac thanh phan loai tao luc & ho
Tri An

Két qua phan tich thanh phan loai tao luc &
hé Tri An tai 6 vi tri khao sat da phat hién dugc
98 loai thudc 4 16p, 6 bo, 16 ho, 32 chi. Trong s6
32 chi phat hién dugc & hé Tri An, hai chi
Scenedesmus va Staurastrum chiém uu thé vé s6
lugng loai, chi Scenedesmus phat hién duge 12
loai (11,9%) va chi Staurastrum c6 21 loai
(21,4%). S6 loai gitia hai mua khéng c6 su khac
biét 16n. Trong d6, mua kho phat hién duge 93
loai thudc 3 16p, 5 b, 15 ho, 31 chi. Mua mua
phat hién duge 93 loai thuoce 4 16p, 6 bd, 16 ho, 30
chi (Hinh 2). Nhiing loai thudc chi Scenedesmus,
Staurastrum chiém uu thé trong mua mua, trong
khi d6 mua kho cac loai dang tap doan thudc cac
chi nhu Dictyosphaerium, Qocysti, Sphaerocysti
xuat hién véi tan xudt nhiéu hon cac chi con lai.

Tran Thj Hoang Yén, Lé Thj Lwom, Pham Thanh Luu

So v6i cac nghién ctiu cia mot s6 thuy vuc khac
trong nudc, thanh phan loai tao luc 6 ho Tri An
cao hon hé Xuan Duong (Nghé An) véi 53 loai
thudc 16 chi, 8 ho, 2 bo, 2 16p (Nguyén Thi Xuéan,
2013), trong d6 cac loai uu thé thudc chi
Staurastrum (10 loai, chiém 18,9%). Diéu nay
cho thay quan xa tao luc phat hién duge ¢ ho Tri
An tuong do6i da dang vé s6 loai va thanh phan
loai hon so v6i hé Xuan Duong.

3.3. Mat dé va sinh khéi tio luc  h6 Tri An

Mua khé mat dd tao luc dao dong tir 3x10°-
17x10° t& bao/L nhung mat dd tdo luc lai ting
cao dao ddng tur 17x10°-13x10° t& bao/L trong
mua mua (Hinh 3). Mat d6 thap nhat tai TA5 va
cao nhat tai TA1 & ca hai mua. Diém TA5 ndm &
d4u nguon, noi c6 dong chay manh, tao luc sé bi
cudn trdi theo dong chay, diém TA1 la noi ha
ngudn, dién tich va d6 sdu khu vic nay nho nén
lugng tdo luc ti cac khu vuc thugng ngudn sé
tap trung vao day. Cac loai nhu Cosmarium
contractum, Pediastrum duplex, Staurastrum cf
clevei, Sphaerocystis schroeteri chiém uu thé
gép phan lam gia tang mat do t& bao tao luc.
Cac nhém tao nay la ngudn protein cua thuy
vic, ching ua moéi trudng nudc tinh va giau
dinh dudng (T6 Nguyét Nga, 2007).

Sinh khoéi tao luc é hé Tri An vao mua kho
thay déi ti 5,06 mg/L tai diém TA2 dén 12,07
mg/L tai diém TAl va mua mua dao dong tir
52,61 dén 130,78 mg/L. O mila nay sinh khéi
cao nhat tai diém TA6 va th&p nhit tai diém
TA5 (Hinh 3). Thong thuong mat do sé ti 1é
thuan véi sinh khéi nhung tai moét s§ diém
khao sat 6 ca hai mua déu cé su nguge lai. Mua
mua, tai cac diém TA4 va TA6 sinh khoi lai cao
hon so v6i TA1 c6 thé do khéi lugng cta loai wu
thé quyét dinh, diém TA1l loai uu thé& la
Staurastrum cf clevei c6 kich thuéc nhé hon so
véi cac loai uu th& 6 diém TA4 va TA6 la
Cosmarium contractum, Pediastrum duplex.
Tuong tu nhu thé, mua khé diém TA5 c6 mat do
thap nhung sinh khéi lai cao hon so véi cac diém
TA2, TA3 va TA6. Loai uu thé & diém TA5 la
Sphaerocystis schroeteri nhung lai xuat hién
cua cac loai c¢6 kich thude 16n nhu Eudorina
elegans, Pandorina morum, Volvox aureus, do
d6 1am ting sinh khéi tai diém nay.
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Bang 3. Cac thong s6 chat lugng nude 6 ho Tri An

) S6é mau Sé trung vi Giatrinhd nhat  Gia trj I6n nhéat Trung binh = SD
Thdng so - - - - - - - -
méi trwéerng Mua Mu:a Mua Mu? Mua Mu:a Mua Mu? Mua mua Mua khé
mwa  khd muwa khoé mua khé mua khé
pH 6 6 7,31 7,80 6,76 7,28 7,81 8,07 7,29 £0,40 7,70 £0,30
DO (mg/L) 6 6 6,54 5,48 5,28 4,50 7,03 5,87 6,27 + 0,67 5,37 + 0,47
Nhiét do (°C) 6 6 29,56 30,11 29,38 29,39 30,12 31,04 29,65 + 0,26 30,17 £ 0,54
Do trong (cm) 6 6 152,82 60,71 60,98 20,28 164,90 76,83 139,01 + 35,96 53,93 £19,14
NOs (mg/L) 6 6 0,36 0,49 0,25 0,40 0,44 0,75 0,35+ 0,08 0,51+0,11
PO,* (mg/L) 6 6 0,07 0,09 0,06 0,08 0,08 0,12 0,07 £ 0,01 0,09 +0,01
TN (mglL) 6 6 4,13 4,36 2,52 2,47 5,04 5,09 4,07 +0,85 4,05+ 0,87
TP (mg/L) 6 6 0,17 0,26 0,15 0,18 0,21 0,38 0,18 + 0,02 0,26 + 0,08
Chlorophyll-a (ug/L) 6 6 112,03 222,78 35,16 12,84 783,51 602,78 204,58 + 263,00 272,19 + 206,04
120 -
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Hinh 2. Ciu tric quan xa tao luc  h6 Tri An
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Hinh 3. Mat dé va sinh khéi tao luc § hé Tri An

3.4. Panh gia hién tugng pht dudéng trong
hé Tri An

3.4.1. Yéu t6 giéi han su pht duéng

Nguyén nhén chinh gay ra su phu dudng
14 do ham lugng cac chat dinh dudng (cha yéu 1a
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nito va phét pho) trong nudéc cao. Ty thudce vao
ngudn nudc ma N va/hodc P 14 yéu t6 quyét dinh
su phd dudng hay con dude goi 1a “yéu t6 gidi
han” (YTGH) su phu dudng. Theo WHO (2002),
YTGH su pht dudng ciia mot ngudn nude (nuée
ngot, nudc viing ctia song va nude bién ven bo)



duge xac dinh dua vao ti s6 tong nito/tong phét
pho (TN/TP) trong ngudn nudc d6. Phot pho la
chat dinh dudng giéi han khi ty 1& TN/TP >6,
trong khi nito 12 giéi han dinh dudng khi ty 1¢
nay 1a <4,5. V6i ty 16 TN/TP tit 4,5 dén 6 nghia
13 mot trong hai nguyén t& ho#c phdt pho hoic
nito c6 thé 1a chat dinh dudng giéi han hoic ca
hai (WHO, 2002).

Ti s6 TN/TP trong nuéc 6 hd Tri An dao dong
trong tu 14,82 dén 30,44 trong mua khod va tu
12,08 dén 22,65 trong mua mua (Hinh 4). Gia tri
TN/TP cao nhat tai diém TA1 (30,44) vao mua
khé va th&p nh4t tai diém TA4 (12,08) vao mua
mua. Ty 1& TN/TP luén >6 6 ca hai mua khao sat.
Diéu d6 chiing to phdt pho 1a chat dinh dudng
gi6i han su phat trién cta tao. Khao sat danh gia
pht dudng & cac hé noéng tai Nhat Ban cta Ta
Pang Thuan & cs. (2017) ciing chi ra ring phot
pho 14 ch4t dinh dudng gidi han véi gia tri TN/TP
cao nhat 14 27,7 va thap nhat 14 15,7.

3.4.2. Tinh toan phu dudng nuéc hé theo
ham Iugng téng P, tong N va Chlorophyll-a

Theo bac phan loai miic d6 phu dudng cua
nudc cua Hékanson & cs. (2007), véi két qua
phén tich TN (2,47-5,09 mg/L), TP (0,148-0,378
mg/L) va ham lugng chlorophyll-a (12,84-783,51
pg/L), nuée ¢ ho Tri An xé&p vao loai phd dudng
dén siéu phu dudng.

3.4.3. Chi sé phu duéng Carlson (TSI)

Chi s6 phu dudng TSI dugc tinh toan tai cac
diém khao sat & hé Tri An 14 tri s§ trung binh
cua TSI(TP), TSI(SD), TSI(Chl.a) (Hinh 5).
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Trong khi ¢ mua kho, gia tri TSI chi dao dong
trong khoang 66,32-75,90; diém c6 gia tri TSI
cao nhat 1a diém TA1, th4dp nhat 1a TA6 thi 6
mua mua cac gia tri TSI lai 1én dén 73,33-84,86
va diém c6 gia tri cao nhat ldc nay 1a TA4, thép
nhat 1a TA1. T4t ca cac diém khao sat mua mua
déu nam & miic rat giau dinh dudng, ddi véi mua
kho cac diém TA1, TA2, TA3 nim 6 mic rit
giau dinh dudng trong khi cac diém con lai déu
nam & miic giau dinh dudng. Ngoai ra, gia tri
TSI(TP) cho thay ho dang ¢ trang thai rat giau
dinh dudng va cac gia tri TSI(SD), TSI(Chl.a)
cho thay ho & trang thai tit giau dinh dudng dén
rat giau dinh dudng. Diéu nay ching té rang héd
Tri An dang trong tinh trang phd dudng cao. 0
hiu hét cidc diém khao sat trang thai dinh
dudng ctia hé luén & mic phd dudng dén siéu
phtd dudng, trong d6 luén tdng manh vao mua
mua tao diéu kién thic ddy su phét trién manh
ctua tdo. Nhiéu nghién ctiu ciing da chi ra dudc
tinh trang phd dudng cua thuy vuc khi st dung
chi s6 TSI. Nghién ctu ciua Devi Prasad &
Siddaraju (2012) st dung chi s6 CTSI (Carlon’s
trophic state index) dé danh gi4 tinh trang dinh
dudng va chat lugng nuéc 6 hai hé Arakere va
Thaggahalli (A/n Do) da chi ra chat lugng nudc &
ho Arakere dat miic dinh dudng ti nghéo dén
trung binh trong suét khoang thoi gian thang
10 nam 2009 dén 11 nam 2010, con ddi véi hd
Thaggahalli chit lugng nuée § mtc dinh dudng
trung binh trong suét cad nam. Nghién cttu é hod
Surha (ﬁn Do) ctia Saurabh Mishra & cs. (2016)
da cho th4y tinh trang giau dinh dudng 6 ca
mua mua va mua khoé.
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Hinh 4. Ty 1& TN/TP trong nudc & cac vi tri khao sat ho Tri An
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Hinh 5. Chi s6 pht dudng TSI 6 hé Tri An vao mua kho (A) va mua mua (B)
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Hinh 6. M6i tuong quan gifta quan xa tao luc véi cac thong s6 moi truong
miia khé & hé Tri An

3.5. Panh gia su tuong quan gitta quan xa
tao luc véi cac thong s6 moi truong & ho
Tri An

Két qua phan tich tuong quan chinh tic

cac théng s6 méi trudng doéi véi cau tric quan xa
tao luc 1a kha rd rang, cac thong s6 moi truong
nhu TP, TN, pH, d6 duc, DO anh huéng manh
mé va cb tuong quan thuén véi cac loai thude ho
Desmidiaceae nhu: Staurastrum Ilimneticum,

CCA (Canonical correlation analysis) gifia quan Staurastrum chaetoceras, Staurastrum
x4 tdo luc véi cac thong sd mdi truong mua kho dorsidentiferum, Cosmarium contractum,
dugc thé hién trong hinh 6. Trong s 93 loai Staurastrum dejectum, Cosmarium
phat hién dudc 6 mua khd, chon ra 25 loai cé moniliforme, Staurastrum cuspidatum,

mat do cao nhit dé phan tich CCA. Két qua biéu
d6 CCA cho thay truc CCA1l tuong quan thuan
v6i PO,* va tuong quan nghich v6i nhiét do,
NO, véi chi phéi 52,13% biéu d6. Trong khi dé
truc CCA2 tuong quan nghich véi TN, TP, pH,
DO, @6 duc va ¢ truc CCA2 chi phéi 23,03% biéu
d6. T biéu @b hinh 5 cho théy su chi phéi caa
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Staurastrum clevei. Trong khi d6 cac loai thudc
ho Chlorellaceae, Protococcaceae, Oocystaceae
c6 tuong quan thuan véi cac yéu t& méi trudsng
NO;, nhiét d0 nhu loai: Dictyosphaerium
ehrenbergianum, Dictyosphaerium pulchellum,
Dictyosphaerium tetrachotomum, Coenococcus
planctonica, Oocystis marssonii.
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Hinh 7. M6i tuong quan gifta quan xa tao luc véi cac thong s6 moi truong

mua mua 6 hé Tri An

Vao mua mua cting chon 25 loai c6 mat do
cao nhit trong téng s6 93 loai hién dién dé phan
tich CCA, két qua cho thay truc CCAL1 chi phéi
dén 33,25% khu hé quin xa tao luc va tuong
quan thuan véi NO,", PO* tuong quan nghich
v6i nhiét do, pH, do duc, DO; truc CCA2 thé
hién cac théong s6 méi truong TN, TP va chi
phéi 22,05% (Hinh 7). Dén mua mua cé sy thay
d6i trong su chi phéi cdu tric quan xa tao luc
clia cac thong s6 moi trudng so véi mua kho. Cac
loai thudc ho Desmidiaceae, Chlorellaceae chiu
chi ph6i manh ctia cdc nhan t6 NO,", PO, do
duc , DO va nhiét d6 va cac théng s6 nhu pH,
TN, TP sé& chi phéi da s6 cac loai thudc ho
Protococcaceae, Oocystaceae. Cu thé nhu NO;,
PO, tuong quan thuan véi loai Staurastrum
chaetoceras, Staurastrum gracile, Staurastrum
contractum, Pediastrum

clevei, Cosmarium

duplex var. reticulatum, Dictyosphaerium
pulchellum, Dictyosphaerium ehrenbergianum
nhung lai tuong quan nghich véi Staurastrum
cuspidatum, Staurastrum cf clevei,
Dictyosphaerium tetrachotomum va cac théng
s6 dd duc, nhiét d§, DO, pH thi ngugc lai. Con
d61 v6i TP, TN thi c¢6 tuong quan thuan véi da s6

cac loai thudéc ho Protococcaceaen, Oocystaceae

nhu: Coenococcus planctonica, Sphaerocystis
schroeteri, Neuphrocytium shilleri.

Tit két qua phéan tich CCA c6 thé dua ra két
luan cac yéu té dinh dudng (NO,, PO, TP,
TN), @6 duc va DO cta nudc chi phdi quan xa
tao luc 6 hdé Tri An. Ngoai ra, cac yéu td dinh
dudéng (NO,", PO, TP, TN) chi phéi manh mé
s phan bd cua ho Desmidiaceae. Mua khd céc
yéu t6 dinh dudng cé néng do6 thap thi ho
Desmidiaceae c6 tuong quan thuan véi cac yéu
t6 dinh dudng, nhung dén mua mua khi ham
lugng chat dinh dudng tang cao thi yéu té dinh
dudng tré nén tuong quan nghich va trd thanh
yéu t6 kim ham su phat trién cta ho
Desmidiaceae, trong khi cac ho Protococcaceaen,
Chlorellaceae lai thich hgp v6i méi trucng cod
ham lugng dinh dudng cao.

4. KET LUAN

Thong qua chi s& dinh dudng Carlson TSI,
cac gia tri TN, TP, Chlorophyll-a cho thay mtic
dd phu dudng trong hd luén duy tri 6 trang thai
dinh dudng rit cao, c6 xu thé thay déi theo chiéu
huéng xau va két qua tri s6 TN/TP da xac dinh
dude phot pho 1a chat dinh dudng giéi han su
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phat trién cta tao. Trong khi d6 cac chi s6 1§ hoa
chi thé hién chat lugng nuéc & day dung cho muc
dich cung cdp nudc sinh hoat nhung phai ap
dung cong nghé xt ly phu hgp hoic st dung dé
tuéi tieu va thuy loi (oai A theo QCVN 08-
MT:2015/BTNMT). Trén cd sé dé cho thidy quan
x4 tao luc da phan anh khi chinh x4c hién trang
chat lugng méi trudng nuée 6 hd Tri An va trén
o sG @6 c6 thé dua ra mot s6 bién phap kiém soat
noéng do chat dinh dudng cho phu hgp. Ngoai ra,
két qua phan tich thanh phan loai tao luc ¢ ho
Tri An tai 6 vi tri khao sat cho thay thanh phan
loai kha da dang va méi tuong quan gitia chat
lugng moi trudng va quan xa tao luc cho thay yéu
t6 dinh dudng (NO,, PO, TP, TN), d6 duc va
DO ctia nuéc chi phéi manh dén cdu tric quan xa
tao luc d hé Tri An. Cac yéu té dinh dudng (NO;,
PO,*, TP, TN) chi ph6i manh mé su phan bé theo
mua cta cac loai thuéc ho Desmidiaceae va ho
Protococcaceaen, Chlorellaceae.
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