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DAC DIEM MOI TRUGNG VA MGI TUGNG QUAN VG
MAT D0 CUA LOP CHAN HAM (MAXILLOPODA DAHL)
TAIMOT SO THUY VUC THUQC TINH QUANG NAM

NGUYEN THI TUONG VI, PHAM THI PHUONG!, TRAN NGQC SON!

"Truong Dai hoc Su pham - Dai hoc Da Ning

Toém tat:

Déng vit phit du (zooplankton) dugc xem la mot trong nhiing nhom cé tiém nang I6n trong gidm sdt va
chi thi sy bién dong méi trudng ciia cdc thity vuic. Nghién ciiu nay da dénh gid ddic diém méi trudng dén
mdt do cdc lodi thudc 16p Chéin ham tai 15 dia diém thudc 4 logi thity vuc khdc nhau (trung luu song,

ha luu song, hé chiia va hé ndi thanh) thudc tinh Qudng Nam. Két qua cho thdy, ddc diém moi truong
song cua cdc loai thudc 16p Chan ham (Maxillopoda), c6 su khdc biét va c6 y nghia thong ké (Pvalue <
0,05) ctia mot so thong s6 nhu: d6 dan dién (EC), tong chdt rdan hoa tan (TDS), dé mdn (Sal), dé duc
(NTU) va ham lugng Nitrit (NO, ) tai 4 logi hinh thity viic. Moi tuong quan ciia cdc lodi thudc I6p chin
ham (Maxillopoda) ddi vdi mot so chi tiéu moi truong dugc thé hién thong qua mo hinh phan tich tuong
quan da bién (Canonical Correspondence Analysis - CCA), c6 thé thdy mdt do loai Metacyclops gracillis,
Schmackeria bulbosa, Oithona nana cé xu hudéng tuong quan thudn véi ham lugng ciia nitrit (NO,),
amoni (NH,'), phosphate (PO,*) va chlorophyll-a. Tuy nhién, mdt do loai Microcyclops finitimus lai c6 sy
tuong quan nghich v6i dp dan dién (EC), do mdn (Sal) va tong chét rin hoa tan (TDS).

T khoa: Thiy vuc, chi thi sinh hoc, 16p Chan ham, Qudng Nam.
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Environmental characteristics and correlation with density of
Maxillopoda Dahl in some water bodies of Quang Nam province

Abstract:

Zooplankton are considered one of the groups with great potential in monitoring and indicating
environmental fluctuations in water bodies. This study evaluated environmental characteristics and densities
of species of the class Maxillopoda at 15 locations in 4 different types of water bodies (middle river, lower
river, reservoir and urban lake) in Quang Nam province. The results show that, in the habitat characteristics
of species belonging to the class Maxillopoda, there are statistically significant differences (Pvalue < 0.05) in
some parameters such as: electrical conductivity (EC), total dissolved solids (TDS), salinity (Sal), turbidity
(NTU) and nitrite (NO,) in 4 types of water bodies. Regarding the correlation of Maxillopoda species with
some environmental indicators according to multivariate Canonical Correspondence Analysis (CCA),
shown in the density of Metacyclops gracillis and Schmackeria bulbosa, Oithona nana tend to be positively
correlated with the content of nitrite (NO, ), ammonium (NH,"), phosphate (PO *), and chlorophyll-a.
However, Microcyclops finitimus species density was negatively correlated with electrical conductivity (EC),

salinity (Sal) and total dissolved solids (TDS).

Keywords: Hydrodynamic cavitation (HC), wastewater, pesticides.

JEL Classifications: Q51, Q52, Q53, Q57.

1. MO PAU

Céac loai dong vat phu du thudc 16p Chan ham
Maxillopoda Dahl 1956 dugc xem la mot trong nhiing
nhom dong vat cé vai trd quan trong cho hé sinh théi
thay vuc nudc ngot, 1a nguén thiic an quan trong cho cac
nhom dong vat thity sinh. Ngoai ra, cac loai dong vat phu
du thudc 16p Chin ham dugc xem la sinh vét chi thi cho
viéc danh gia chat lugng nudc trong moi trudng nude tai

cac thay vyc (Maytham et al., 2019). Hién nay, da c6 nhiéu
c6ng b6 vé€ moi tuong quan véi su da dang loai Chan ham
nhu nghién ctiu ctia Pascal Mouny va Jean-Claude Dauvin
da chi ra thong s6 d6 man c6 anh huéng dén mot s6 nhém
loai & ctia song Seine (Mouny & Dauvin, 2002). Nghién ctiu
6 khu viic Nam My vao ndm 2016 da phén tich 22 loai dong
vat Chan ham dé€ danh gid tuong quan gitia cac chat dinh
dudng, chat diép luc, do sau va do trong sudt ctia nudc cd
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anh hudng dén mot s6 loai thudc 16p Chan ham (Gilmar va
cs, 2016). Trong do, téng nito (TN) va tng photpho (TP)
6 tuong quan thun véi ty 1é cac loai Chan ham, con nhiét
do va oxy hoa tan thi c6 tuong quan nghich.

Tai Viét Nam, nghién ctiu da dang sinh hoc l6p Chéan
ham con kha it khi so sanh véi cac nudce khac trong khu vuc.
Vé da dang sinh hoc ctia 16p Chan ham, nghién ctiu ctia Lé
Danh Minh (2018) tai Vudn Qudc gia Phong Nha - Ké Bang
da ghi nhén dugc 44 loai thu¢c 8 ho, 3 bd. Bén canh d6, Tran
Ngoc Son va cs nam 2021 da ghi nhan dugc 10 loai thudc
9 chi, 6 ho va 3 bo thudc 16p Chan ham tai séng Thu Bén,
Quéng Nam, trong d6, c¢6 1 chi va 2 loai dugc ghi nhdn méi
cho khu hé phan 16p gidp xac & Viét Nam (Tr4n Ngoc Son
va cdng su, 2021). Cac nghién ctiu vé ddnh gia anh hudng
ctia mdi trudng dén cdc nhom phtt du ndi chung va 16p
Chén ham ndi riéng con tuong déi han ché. Do do, bai bao
ndy cung cap dii liéu vé€ mdi tuong quan ctia cac chi s6 moi
truong dén mat do cac loai thudc 16p Chan ham tai mot s6
dang thay vuc nudc ngot cta tinh Quang Nam, diy cling la
0 sG gép phan xay dung bo chi thi méi trudng thity vic dya
trén cac loai thudc 16p Chan ham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau phan tich dugc thu tai 15 dia diém thudc cac
khu vuc doc séng Vu Gia - Thu Bén va mdt s6 hé thudc
tinh Quang Nam, bao gom: Tra Qué (HL1), Cdm Thanh
1 (HL2), Cdm Thanh 2 (HL3), Ctia Pai (HL4), Duy Nghia
(HL5), bai Loc (TL1), Duy Hoa (TL2), H6 Thach Ban
(HC1), H6 Déng Tién (HC2), Hé Viét An (HC3), Ho Phu
Ninh (HC4), h6é Cong Vién (HNT1), h6 An Son (HNT?2),
song Tam Ky (TL3), h6 An Ha (HNT3). Thdi gian thu mau
dugc thyc hién ti thang 4 dén thang 11/2022.
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Hinh 1. Bdn dé cdc vi tri thu mau tai Qudng Nam

Tai mdéi diém nghién cdu, mau dinh tinh va dinh
lugng ctia 16p Chén ham dugc thu bang dung cu thu mau
chuyén dung véi mét luéi 50 pm va dugc bdo quan véi
Formaldehyde 5%.

Mau nudic dugc thu theo TCVN 6663-6:2018 (ISO 5667-
6:2014) trong phan 4 (Hudng dan 14y mau tii hé ao ty nhién
vanhan tao) va phan 6 (Hudng dan ldy mau ctia song va su6i),
dugc bao quan theo TCVN 6663-6:2018 (ISO 5667-6:2014)
trong phan 3 (Hudng dan bao quan va xti ly mau).

S612/2023

Céc thong s6 moi trudng bao gom: nhiét do, pH, d6 dan
dién (EC), tong chét ran hoa tan (TDS), 6 duc (NTU), ham
lugng oxy hoa tan (DO) dugc do nhanh bing méy do da
chi tiéu V2 6920 ngay tai hién truong khu vuc nghién ctiu.
Cac thong s6 moi truong khéc bao gom: Nitrit (NO, ), Nitrat
(NO,), Amoni (NH,*), Photphat (PO,*), Tong photpho
(TP), va Chlorophyll-a dugc tién hanh phén tich tai phong
thi nghiém (Bang 1).

Bang 1. Phan tich mot s6 chi tiéu mdi truong trong
phong thi nghiém

Thong sé Pon vi Phuong phép phén tich
. Phuong phap trdc phd hdp thu phén ti
NO, mg/L (TCVN 6178:1996 - ISO 6777:1984)
NO.- me/L Phuong phap tric pho hdp thu phan ti dung sunfosalixylic
3 8 (TCVN 6180:1996 - ISO 7890-3:1988)
NH, mg/L Phuong phép Phenat (Standard methods, 1999)
PO > L Phuong phép trac phd hdp thy phan tii ding amoni molipdat
4 m8 (TCVN 6202:2008 - ISO 6878:2004)
TP mg/L Phuong phép Persulfate (Standard methods, 1999)
. Phuong phép trac phd hdp thy phan ti
Chlorophyll-a | pg/ml (TCVN 10414:2014 - ISO 10519:1997)

Phan tich anh hudng cta cac thong s6 méi trudong dén
mat do cdc loai thudc 16p Chan ham béng phuong phap
phén tich tuong quan da bién (Canonical Correspondence
Analysis - CCA) bang phan mém PAST 4.0.

3.KET QUA VA THAO LUAN

3.1. Dic diém moi trudng cac thay vuc

Két qua vé dic diém cac thong s6 moi trudng cta 15
vi tri tai 4 dang thiy vuc (trung luu song, ha Iuu séng, ho
chtia va hé noi thanh) (Bang 2) cho thdy c6 sy khéac nhau,
c6 nghia vé mat thong ké (v6i Pvalue <0,05) tai cac thong
s6 EC, TDS, Sal, NTU va NO,.

Bang 2. Két qua phan tich cac thong s6 mdi trudng
tai cac khu viic nghién ctiu
TL

(Trung luu HL N PC . N P{NT s

song) (Ha luu song) (H6 chita) | (HO ndi thanh) P

(TB+8D) (TB + SD) (TB + SD) (TB + SD)
EC (mS/cm) 0,10 £ 0,07 12,67 +3,51° 0,09 + 0,06* 0,67 £0,72* 0,00*
TDS (mg/L) 0,07 + 0,04* 8,61 +2,25" 0,06 + 0,04* 0,45 + 0,47° 0,00*
Sal (mg/L) 0,05 + 0,05* 7,66 + 2,15° 0,05 +0,02° 0,34 +0,37* 0,00*
NTU 31,07 + 3,81* 3,86 + 1,44° 3,45+0,75" | 19,10 + 16,30® 0,00*
DO (mg/L) 7,47 £ 1,01* 6,22 +1,12° 8,15+ 0,32* 8,01 +1,42° 0,06
pH 7,03 0,15 7,34 +0,20* 7,47 £0,71° 8,07 £ 1,23 0,31
Chl_a (ug/mL) | 0,17 +0,23" 0,51 +0,73* 0,26 +0,10° 1,28 + 0,46* 0,06
NO, (mg/L) 0,08 + 0,04 0,03 £0,01* 0,0 0,0 0,10 £ 0,06® 0,02*
NO; 1,65 £ 0,16* 0,54 +0,52° 0,69 +0,94° 1,32 £ 0,96* 0,18

(mg/L)
NH* (mg/L) 0,31 +0,03* 0,27 + 0,05* 0,17 +0,02* 0,70 + 0,72* 0,19
PO,> (mg/L) 0,48 + 0,06" 0,48 +0,20° 0,34 +0,04* 0,41 + 0,05 0,35
TP (mg/L) 0,34 +0,18* 0,58 +0,41* 0,77 + 0,46* 0,55+ 0,39* 0,56
* Pvalue < 0,05

T Bang 2 ¢6 thé thay, tai khu vuc trung Iuu ctia song Vu
Gia - Thu Boén ¢6 d¢ dan dién (0,10 + 0,07 mS/cm), tdng chat
ran hoa tan (0,07 + 0,04 mg/L), 6 man (0,05 + 0,05 mg/L)
thép hon, tuy nhién d¢ duc (31,07 + 3,81 NTU) lai cao hon
so véi cac khu vic khéc. Diéu nay dugc giai thich bdi khu
vuc trung luu ndm phia sau trong ndi dia dan dén EC, TDS
va Sal thdp hon, bén canh d6 tai khu vuc nay c6 dong chay
manh cuén theo lugng phu sa ti thugng ngudn dé vé cung
v6i viée khai thac cat khién cho d6 duc tai khu vic nay ndm
G mutic cao. Déi véi khu vuc ha luu ¢ d6 mian (7,66 + 2,15



mg/L), tong chit rdn hoa tan (8,61 + 2,25 mg/L) va d6 dan
dién (12,67 + 3,51 mS/cm) cao hon so véi cac khu viic khéac
boi day 1a ving ctia song tiép gidp véi bién. Tai cac khu vic
ho chiia c6 ham ligng NO,, d6 dan dién, tong chat rin hoa
tan, dd mén thip nhat so véi tat ca cac khu vuc con lai. Déi
v6i khu viic h6 ndi thanh cho thdy ham lugng NO, " tai cic
khu vuc nay khé cao (0,10 + 0,06 mg/L). Diéu nay c6 thé
dugc giai thich bai cac khu viic ho chia it ¢6 sy tac dong ctia
con ngudi, hon niia nudc duge dan vao ho chia chi yéu la
ttf phan thugng nguodn ctia cac sdng noi c6 chit lugng nude
tot hon. Do6i véi cac ho ndi thanh chiu sy tac dong tii mot
s6 ngudn thai ctia khu viic d4n cu xung quanh cling véi déc
trung la khu vyc nudc tinh khién ham lugng oxy hoa tan
thap dan dén chuyén héa NO, cham.

Két qua danh gia mic d¢ dinh dudng dya trén gia tri
chi s6 TSI tai 15 vi tri thu mau dai dién cho céc thay vuc
thé hién (Hinh 2)

A Hinh 2. Chi s6 TSI tai cdc dia diém nghién ciiu

Thuyc hién mo hinh phén tich thanh phin chinh
Principal component analysis (PCA) nham phan nhom
cac khu vuc ¢6 su tuong dong vé dic diém moi trudng
(Hinh 3). Két qua phan tich PCA cho théy cac thong s6
mdi trudng cé thé gidi thich dugc 93,63% su chia nhém cua
cac vi tri nghién ctiu, trong d6 78,61% theo truc PCA1 va
15,02% theo truc PCA2.

A Hinh 3. Phan tich PCA cdc vi tri nghién ciiu dua
theo két qud phan tich cdc thong s6 moi trudng

M6 hinh phén chia 15 vi tri thu mau thanh 04 nhém
khu vuc chinh chu yéu dya theo gid tri ndng d cta cac chi
tiéu NO,, do duc, TDS, d¢ dan dién, d6 man tai cac vi tri
thu mau. Nhém 1 bao gém 3 vi tri thudc khu vyc trung Iuu
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ctia song Vu Gia - Thu Bon (TL1, TL2, TL3) tai cac khu vuc
nay déc trung bdi do duc va ham lugng NO3- tuong d6i cao
hon so véi cac khu vic khac (v6i dd duc dao dong ti 26,7
dén 33,7 NTU; NO, dao dong 1,5-1,83 mg/L). Nhém 2 bao
gom cac vi tri: HC1, HC2, HC3, HC4 (khu vuc hé chta),
cac vi tri nay c6 dic trung mdi trudng ngugc lai khi c6 do
duc va ham lugng NO," tuong déi thap (véi do duc dao
dong tii 2,5- 4,3 NTU; NO,” dao dong tii 0,08-1,78 mg/L).
Nhoém 3 bao gom cac diém: HNT1 (ho cong vién), HNT2
(hd An Son), cac ho ndi thanh nay thudéc nhom cé do duc
ndm & muc trung binh (dao déng ti 8,9 - 10,5 NTU). Ca
ba nhom 1, 2, 3 déu c6 dic trung chung 1a d6 man, do dan
dién va tng chét ran hoa tan nam ¢ mc thap. Nhom 4 bao
gdm cac diém thudc khu vuc ctia song Vu Gia - Thu Bon
v6i déc trung moi truong la d6 muéi (5,8-10,37 mg/L), do
dan dién (9,34-17 mS/cm), tdng chdt ran hoa tan (6,3-11,42
mg/L) cao hon so véi cac khu vic khac, ngoai ra khu vuc
nay con c6 ham lugng oxy hoa tan tuong déi thap (4,27-
7,05 mg/L).

3.2. Moi tuong quan giiia chi tiéu moi truong véi
mdt dé ciia loai

Thong qua mo hinh CCA (Hinh 4) cho thiy mat do
ctia céc loai Chan ham chiu sy anh hudng cta cac yéu t6
moi truong dugc thé hién véi y nghia thong ké 43,81%
trén truc CCA1 va 24,03% trén truc CCA2. Cu thé, loai M.
finitimus c6 moéi tuong quan nghich véi d6 dan dién, do
man va téng chét rin hoa tan, loai M. finitimus chi phan
b chi yéu tai cac thity vyc 1a hd chda hodc hé noi thanh
noi c6 dé6 man rét thip. Ngugc lai, cdc loai S. bulbosa, S.
sindoensis, A. clausi lai xuat hién nhiéu tai khu vuc ha luu
noi ¢6 d6 min, do dan dién va tdng chit rdn hoa tan cao,
vi vdy cac loai nay c6 thé dugc xem la nhiing loai sinh vat
chi thi cho tinh trang xAm nh4p mén tai cac Iuu vic séng.

A Hinh 4. Phan tich tuong quan da bién (CCA) giita
mot s6 chi tiéu moi trudng va mdt Ao mot s6 loai Chan
ham tai khu vuc nghién ciiu

Doi véi loai M. gracillis c6 xu hudng gia ting mét
d¢ tai vi tri c6 NO, va NH,* cao, cu thé tai vi tri HNT3
mat do M. gracillis ¢6 thé dat 30 cd thé/m’. Mot s
cac tac gia khac cting da chi ra loai M. mendocinus
cung chi véi loai M. gracillis, chiém uu thé trong cac
hé théng phu dudng (Sendacz & Kubo, 1982) (Arcifa,
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1984) (Tundisi & Matsumura-Tundisi, 1990). Loai S.
bulbosa ua thich moi truéng cé néng do PO >, Chl-a
cao va DO théap dién hinh la cac khu vuc riing ngap
man Cdm Thanh gan ctia s6ng, thong qua nghién ctiu
ctia Daogui Deng cling da chi ra mét s6 loai thudc chi
Schmackeria va Sinocalanus la nhiing loai chiém uu
thé trong muia xuén va ching c6 lién quan dén néng do
TN cao va nhiéu tdo tai h6 Chaohu, Trung Quéc (Deng
va cs, 2008, Lan va cs 2021).

Tuong ty loai S. sindoensis ciing chi tim thdy chu yéu
tai rting ngap man Cdm Thanh qua phén tich tuong quan
cling cho théy loai nay c6 moi tuong quan chit ché véi
nong do PO,*. Déi véiloai O. nana c6 xu hudng xudt hi¢n
déng hon tai cdc khu vic ¢6 ham lugng Chl-a va NO,
cao nhu HNT?2 (hé An Son), HNT3 (ho An Ha) va HL3
(Cdm Thanh). Trong nghién ctiu cia Zaher Drira va cong
sy cing da chi ra rang loai O. nana va O. similis c6 méi
tuong quan thuén véi su gia ting 6 nhiém tai khu vuc ctia
bién Tunisia va O. nana dugc coi 13 loai chi thi sinh hoc
ctia 6 nhiém do con ngudi gay ra (Drira et al., 2018), cac
loai thu¢c ho Oithonidae c6 thé ton tai trong nhiéu moi
truong song va duy tri quan thé ctia ching trong cac diéu
kién bat lgi vi ching kém chuyén biét hon vé mat hinh
théi so véi cdc loai Calanoids (Paffenhofer, 1993). Riéng
loai S. laevidactylus chi ghi nhén sy xudt hién tai vi tri
HNT3 (hé An Ha), day la khu vuc c6 NH,*, do duc va
NO, cao nhdt, qua phan tich tiong quan ciing cho thdy
loai S. laevidactylus c6 tuong quan cao véi cac chi tiéu
NH,*, d6 duc va NO,.

4. KET LUAN

Két qua nghién ctu cho théy cé sy khac biét, c6 y
nghia vé mit thong ké (v6i Pvalue <0,05) vé thong s6
moi triong nhu EC, TDS, Sal, NTU va NO, tai 4 dang
thay vuc bao gom: trung luu séng, ha luu séng, ho chia
va h6 noi thanh. Bén canh d6, phan tich tuong quan
(Canonical Correspondence Analysis - CCA) cho thay
cdc yéu t6 moi truong (NO,, NH*, PO,*, Chl-a, DO
va NO,) c6 dnh hudng dén mat d loai caa Chan ham
(M. finitimus, S. bulbosa, S. sindoensis, A. clausi, M.
gracillis, O.nana). Tuy nhién, két qua nghién ctiu méi
chi diing lai 6 viéc danh gia va chi ra xu huéng méi
quan hé gitta mit d¢ ctia 6 loai thudc I6p Chan ham
vGi céc théng s6 moi trudng co ban. Vi vy, nghién ctiu
cling cho théy cac loai Chan ham c6 tiém néing trong
viéc xay dung bo chi thi sinh hoc cho viéc giam sat chat
lugng méi trudng nudcm

Loi cam on: Nghién ciiu nay dugc thuc hién ti nguén
kinh phi ho trg ciia Bo Gido duc va Dado tao, trong dé tai c6
md s0: B2022-DNA-13.

S612/2023

TAI LIEU THAM KHAO

1. Arcifa, M. S. (1984). Zooplankton composition of ten
reservoirs in southern Brazil. Hydrobiologia, 113(1), 137-
145. https://doi.org/10.1007/BF00026600

2. Deng, D, Xie, P, Zhou, Q, Yang, H., Guo, L., & Geng H.
(2008). Field and experimental studies on the combined impacts of
cyanobacterial blooms and small algae on crustacean zooplankton
in a large, eutrophic, subtropical, Chinese lake. Limnology, 9(1),
1-11. https://doi.org/10.1007/510201-007-0229-x

3. Drira, Z., Kmiha-Megdiche, S., Sahnoun, H., Tedetti,
M., Pagano, M., & Ayadi, H. (2018). Copepod assemblages
as a bioindicator of environmental quality in three coastal
areas under contrasted anthropogenic inputs (Gulf of Gabes,
Tunisia). Journal of the Marine Biological Association of the
United Kingdom, 98(8), 1889-1905. https://doi.org/10.1017/
S0025315417001515

4. Gilmar Perbiche-Nevesa, Victor S. Saitob, Daniel
Previattellic (2016). Cyclopoid copepods as bioindicators
of eutrophication in reservoirs: Do patterns hold for large
spatial extents? Ecological Indicators, 70, 340-347. https://
doi.org/http://dx.doi.org/10.1016/j.ecolind.2016. 06.028.

5. Lan, B, He, L., Huang, Y., Guo, X., Xu, W,, & Zhu, C.
(2021). Tempo-spatial variations of zooplankton communities
in relation to environmental factors and the ecological
implications: A case study in the hinterland of the Three
Gorges Reservoir area, China. PLoS ONE, 16(8 August),
1-22. https://doi.org/10.1371/journal.pone.0256313

6. Maytham, A., Hammadi, N. S., & Abed, ]. M. (2019).
Environmental study of zooplankton in the middle part of
the Shatt Al-Arab River, Basrah, Iraq. Basrah Journal of
Agricultural Sciences, 32(Special Issue 2), 85-96. https://doi.
0rg/10.37077/25200860.2019.259

7. Mouny, P, & Dauvin, J.-C. (2002). Environmental
control of mesozooplankton community structure in the
Seine estuary (English Channel) Influence des parameétres
environnementaux sur la répartition spatio-temporelle du
mésozooplancton de lestuaire de la Seine. Oceanologica
Acta, 25, 13-22. www.elsevier.com/locate/oceat

8. Paffenhofer, G.-A. (1993). On the ecology of marine
cyclopoid copepods (Crustacea, Chan ham). Journal of
Plankton Research, 15(1), 37-55.

9. Sendacz, S., & Kubo, E. (1982). Chdn ham (Calanoida e
Cyclopoida) de Reservatorios do Estado de Sdo Paulo. In B.
Inst. Pesca, Sdo Paulo: Vol. unico (pp. 51-89).

10. Trdn Ngoc Son, Pham Thi Phuong Trinh Ddng Mdu,
Trdn Nguyén Quynh Anh, Vo Vin Minh, Dam Minh Anh, P
T. H. (2021). Nghién ctiu thanh phdn phan I6p gidp xdc chdn
chéo (Chédn ham) tai song Vu Gia - Thu Bon, Qudng Nam.
Tap Chi Moi Trudng S6 IV Nam 2020.

11. Tundisi, J. G., & Matsumura-Tundisi. (1990). Limnology
and eutrophication of Barra Bonita reservoir, S. Paulo State,
Southern Brazil. Arch. Hydrobiol. Beih.



