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ABSTRACT

The research aimed to assess the effect of salinity variation on composition of
zooplankton. The study consisted of 8 triplicated treatments of salinities (0, 5,
10, 15, 20, 25, 30%0 and natural seawater. Salinity was gradually increased
from 0 to 5%o within 6 hours in 5, 10, 15, 20, 25 and 30%o treatments and
maintained for 1 week. Similarly, salinity in the treatments was increased
continuously in the following weeks until the desired salinity was reached in
every treatment. All experimental tanks had in bottom a mud layer of 10 cm.
The experiment was randomly designed in 1.000 L composite tanks in outdoor
condition. The results showed that a total of 84 zooplankton species were
recorded during the experiment. Rotifera was the most abundant group with
35 species (42%), followed by Protozoa with 28 species (33%), others from 2-
14 species (2-17%). Cladocera was not recorded any species at higher
salinities of 5%o. Freshwater zooplankton species belonging to Protozoa,
Rotifera and Copepoda gradually disappeared and replaced by the others
when salinity increasing. There was significantly negative correlation
(P<0.05) between salinity and Shannon-Weiner index (H’). The lower diversity
of zooplankton was recorded in higher salinity treatments. In conclusion, the
change of salinity remarkably affect the composition of zooplankton.

TOM TAT

Nghién ciru nham danh gia anh hwéng cia do man 1én thanh phan dong vat
néi. Nghién ciru gom cé 8 nghiém thire Véi 3 lan 1gp lgi gom 0, 5, 10, 15, 20,
25 va 30%o va nueéc bién tye nhién (30%o). DS Man dwoc ndng tir 0 lén 5%o trong
6 giorva giir 1 tuan, sau dé tiép tuc ndng 5%o vdo tuan tiép theo cho dén khi tat
Ca cdc nghiém thicc do mdn thi nghi¢m. Thi nghiém duoc bé tri trong bé
composite 1.000 L ddt ngodi troi, ddy bé cé op bun 10 cm. Két qua xdc dinh
duoe 84 lodi dong vdt néi, trong dé Rotifera ¢é thanh phan lodi da dang nhdt
V6i 35 lodi (42%), Protozoa 28 lodi (33%), cdc nhém con lgi bién dong tir 2-
14 lodi (2-17%). Cladocera khéng xudt hién ¢ @6 man cao hon 5%.. Mgt sé
loai dgng vdt néi muéc ngot thuge Protozoa, Rotifera va Copepoda ¢é xu
hwong bién mdt va duoc thay thé bang cdc lodi khdc khi méi triong nwoc khi
do man tang. C6 s twong quan nghich c6 ¥ nghia (r=-0,49) giita do man va
chi sé H’. Tinh da dang thanh phan lodi déng vt néi ghi nhdn duoc thdp hon
0 cac nghiém thire cé do man cao hon. Nhu vy, su thay cua dé man anh huong
ddang ké dén s thanh phan cia déng vt noi.

Trich dan: Nguyén Thi Kim Lién, Au Vin Hoa, Nguyén Cong Trang, Nguyén Thi Khiém, Huynh Truong Giang,
Nguyen Thanh Phuong va Vii Ngoc Ut, 2020. Anh huong cua sy thay d6i do man 1én thanh phan dong
vat ndi. Tap chi Khoa hoc Trudng Pai hoc Can Tho. 56(S6 chuyén dé: Thuy san)(1): 92-101.
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1 GIOI THIEU

Tinh hinh bién d6i khi hau, myuc nuéc bién c6 xu
huéng xdm nhép siu vao vung nudc ngot (ndi dia)
anh huong dén doi song ciia con nguoi va sinh vat.
Sy xam nhap min dang tré thanh mot van dé duoc
quan tim trong hién tugng bién d6i khi hau toan cau.
Xam nhap man din dén su thay ddi vé chat luong
nuée ma chi yéu 1a sy thay d6i d6 man, tir d6 lam
thay ddi su phan bd va ciu trac thanh phan loai ctua
cac nhém sinh vat trong nuéc, trong d6 c6 nhom
dong vat ndi. Pong vat ndi 1a sinh vat chi thi trong
danh gia chit luong nude va mic do 6 nhidm cua
thiy vuc do chiing bi anh hudéng manh mé€ va phan
tng nhanh v&i thay ddi cua cac thong sd chét luong
nude (Gannon and Stemberger, 1978). Su thay d01
d6 man co thé anh huong truc tlep hodc gian tlep
den sw phong pht cua dong vat noi, dan dén su blen
mat ciia mot sO glong loai va xuét hién mot sO glong
loai khac. Nhiéu sinh vat c6 xu huéng di cu dé tranh
d% man cao hodc thap. Su bién dong d6 mian co the
gian tiép gay ra hodc gop phan lam suy giam ngudn
thirc an, vi vdy lam anh huong dén sy phong phti cua
dong vat ndi (Perumal et al., 2009). Ngoai ra,
Paturej and Gutkowska (2015) cho rang tinh da dang
sinh hoc ctia dong vat ndi phu thudc vao do man caa
nudc, Sy gia tang d6 man sé lam giam tinh da dang
ctia chiing. Su bién dong vé do man & ca khong gian
va thoi gian gop phan dang ké lam thay dobi thanh
phan loai va su phan bd cua quan thé dong vat ndi
(Silva et al., 2009). Vi vay nghién cuu nay dugc
thuc hién nhém x4c dinh su thay d6i vé& ciu triic
thanh phan loai va mat do dong vat ndi trong thi
nghiém mé phong vé anh huong cua 46 méan. Danh
gia kha nang thich nghi, phan bb dé lam co s cho
cac nghién ciru tiép theo trong viéc quan ly bén vimg
cac hé sinh thai thiy vuc theo hudng bién ddi khi
héau ¢ khu vyc dong bang song Ciru Long hién nay.

2 PHUONG PHAP NGHIEN CUU
2.1 B tri thi nghiém

Thi nghiém duoc b tri trong cac bé 1 m? va dat
ngoai troi cho phu hop véi didu kién ty nhién gdbm 8
nghiém thic véi cac dd man khac nhau 0%o (ddi
Chl'mg), 5%o, 10%o, 15%0, 20%o0, 25%0, 30%0 va nudc
bién ty nhién (30%o), mdi nghiém thirc c6 3 1an lap
lai. Mdi bé co mét 16p bun khoang 10 cm ¢ day va
400 L nudc ngot duoc lay tir kénh Bun Xéang cua
Thanh phd Can Tho nhdm xac dinh anh huéng cua
dd man dén thanh phan loai va mét d6 ciia dong vat
ndi khi d6 man dugc tang dan, bé chira cua tung
nghiém thirc dugc n01 v6i bé chira nude bién ty
nhién bing hé thong dng ¢ van khoa. Theo két qua
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khéo sat su bién dong cua d6 man vao thoi diém
nude 16n va nude rong (cach nhau 6 gid theo ché do
ban nhat tridu) & Pai Ngai va ving ctra song Tran
Dé trong thoi gian tir thang 4/2017 dén thang
5/2018, d0 man chénh 1€ch tir 0-5%o trong khoang
thoi gian 6 gio giira thoi diém nuéc 16n va nudc
rong. Can ctr vao két qua vé bién dong do man trong
thuc tidn nén nghién ctru nay thé tich nuéc min
dugc didu chinh (cho nudc chay tir tir vao bé) tiiy
theo nghiém thirc vé6i tdc do thich hop cho dén khi
dat dwoc d6 man mong mudn trong thoi gian 6 gio.
D6 man duge nang dan tir 0%o 1én 5% trong 6 gid &
cac nghiém thac 5, 10, 15, 20, 25 va 30%. va duoc
duy tri trong trong tudn dau tién. Tuan thir 2 tiép tuc
nang 1én 5% ¢ nghiém thuc 10, 15, 20, 25 va 30%o
va tuan thir 3 tiép tuc nang 1én 5%o & nghiém thirc
15, 20, 25 va 30%o va ctr thé tiép tuc nang d6 man
trong cac tuan tiép theo cho dén khi dat dwoc do man
theo yéu cau cua tung nghiém thuc. Thi nghiém két
thac sau 1 tuan khi cac nghiém thirc da dat duoc do
man mong mudn.

2.2 Phwong phap thu miu va phén tich
mau

Mau dinh tinh va dinh lwong dong vat noi phat
trién tu nhién trong thi nghiém dwoc thu dinh ky 1
tuan/dot vai tong cong 8 dot thu mau. Mau dinh tinh
duoc thu bang ludi phidu sinh dong vt kich thudc
mét lugi 60 pm, mau dinh lwong dugc thu bing
phuong phap thu loc véi thé tich nuée 40 L, sau khi
thu mau dong vat ndi cho vao chai 110 mL va cb
dinh bang formaline 2-4%. MAu duoc dinh danh dén
gidng/loai theo cac tai lidu da dwugc cong bd nhur
Shirota (1966), Pang Ngoc Thanh va ctv. (1980),
Nguyén Van Khéi (2001), MRC (2015). Mat d6
dong vat noéi dugc xac dinh bang budng dém
Sedgwick-Rafter dém theo phuong phap cua Boyd
and Tucker (1992). Mot s6 cac thong sb chat lugng
nuéc gdm nhiét d6, pH, DO, BODs, COD, TAN,
TN, PO;* va TP ciing duoc thu thap va phan tich
theo phuong phap cua APHA (1995) tai phong thi
nghiém phén tich chat lugng nuéc thudc Khoa Thuy
san, Truong Pai hoc Can Tho. Cac két qua nghién
ctru dugc xu ly twong quan Pearson va phan tich
thong ké bang phuong phap Nonparametric Tests
vé6i kiém dinh Kruskall-Wallis 1 way-ANOVA (K
samples) va Bonferroni sir dung phan mém SPSS
22.0.

3 KET QUA VA THAO LUAN

3.1 Cic thong sb chat hrgng nu6c ciia cac
nghiém thirc thi nghiém

Céc thong s6 chit luong nudc trong thi nghiém
mo phdng xam nhdp man duogc trinh bay ¢ Bang 1.
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Nhiét d6 nuéc va 6 pH trung binh khong bién dong
I6n gitra cac nghiém thiec, lan luot tir 28,5+1,5 dén
29,5+1,4°C va 8,3+0,4 dén 8,8+0,3 déu trong
khoang thich hop cho doi sdng cua dong vat noi.
Ham lugng oxy hoa tan (DO) trung binh kha cao va
dao dong tir 4,2+1,1 dén 5,4+1,0 mg/L. Ham luong
BOD:s trung binh ctia cac nghiém thuc tir 2,19+1,41
dén 3,33+1,69mg/L cho thay ham luong oxy dugc
tiéu thu boi cac vi sinh vat trong qua trinh phan hay
cac vat chat hitu co gitra cac nghiém thirc chénh 1éch
khong 16n. Gia tri trung binh cia COD & cac nghiém
thirc bién dong tir 9,62+1,77 dén 14,12+3,78 mg/L.
Ham luong COD ghi nhan thip nhat ¢ nghiém thiic
nudc ngot, ham lugng COD dat cao hon & cac
nghiém thac ¢c6 do man cang cao (tir 5-30%0) va
nghiém thirc nude bién, nhu vay ham luong vat chat
hiru co cao & cac nghiém thirc ¢c6 d6 man cang cao.
Gi4 tri trung binh cua céc yéu té dinh dudng trong
nuéc & hau hét cac nghiém thie ¢6 xu huéng giam
dan vao cudi thi nghiém. Ham lugng trung binh cua
TAN, TN, va TP bién dong lan luot 14 0,12+0,12 dén
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0,54+ 0,73 mg/L, 2,06+1,08 dén 2,89+1,86 mg/L,
2,14+0,55 mg/L dén 2,87+1,35 mg/L, riéng ham
luong PO;* ¢6 xu huéng ting dan vao cudi thi
nghiém. Ham luong DO cao s€ lam gia tang su
phong phu cta dong vat ndi. Mot s6 nghién ctu cho
thiy dong vat ndi kha phong phii & ting day khi ham
luong DO > 2.0 mg/L va Copepoda c6 hién di¢n &
tang d4y khi ham luong DO < 2,5-3,0 mg/L, nhung
mat do s& giam thap (Keister et al., 2000). Chat
lwong nude ¢6 anh huong dén sy phat trién cua thuy
sinh vat trong nude, trong d6 dong vat ndi thuong
phan ng nhanh véi nhitng thay d6i cua cac yéu td
modi truong. Khi moéi truong nude c6 ham luwong
dinh dudng cao, dong vat ndi cé xu hudng gia ting
ca vé thanh phan loai va mat do (Golmarvi et al.,
2017), diéu nay phu hop véi két qua nghién ciru, khi
ham lugng dinh dudng (chi yéu ham luong TAN va
TN) trong nudc giam thip vao cudi thi nghiém,
thanh phan loai va mat d6 dong vat néi trung binh
cling c6 xu huéng giam dan vao cudi thi nghiém.

Bing 1: Cac thong s6 chit lwong nwéc ciia cac nghiém thire trong thi nghiém

s n Nghiém thirc (%o)

Chi tiéu 0 5 10 15 20 25 30 Nuéc bién
Nhiét @6 (oC) 28,5+1,48 28.4£1,50 28,7+1,26 28,7+1,31 29,1£1,47 29,0£1,44  292+144 29,5+141
pH 8,76+0,28 8,67+0,60 8,65+0,32 8,62+0,43 8,65+0,38 8,65+0,47 8,60+0,40 8,25+0,45
DO (mg/L) 4,68+0,65 4,68+0,99 5,45+0,99 4,98+0,54 4,52+0,85 4,43+1,06 4,71x1,61 4,15+1,12
COD (mg/L  9,62+1,77 11,746,62 12,1£3,06 13,2+3,22 13,243,53 13,6+3,88 14,1+£3,78 13,3+5,94
BODS5 (mg/L) 2,83+1,09 2,42+0,84 2,72+0,64 2,88+0,77 2,74+0,96 2,74+1,16 3,33+1,69 2,19+1,41
TAN (mg/L) 0,18+0,20 0,17+0,15 0,21+0,19 0,16+0,17 0,12+0,12 0,12+0,15 0,14+0,15 0,54+0,73
TN (mg/L) 2,51+£1,08 2,79+1,36 2,89+1,48 2,89+1,46 2,06+£1,08 2,19+1,25 2,58+1,52 2,32+0,89
PO* 0,25+0,19 0,12+0,04 0,11+0,06 0,09+0,05 0,09+0,04 0,11+0,09 0,11+0,08 0,13£0,17
TP (mg/L) 2,69+1,26 2,87+1,35 2,66+1,66 2,45+1,45 2,68+1,13 2,44+1,00 2,144+0,55 1,85+0,64
ngh‘?;éznl t{::;“;é{’gg“ﬁ:g: dong vat noi ¢ thi Copepc?da: Khac; 2 loai; 2% Protoz\o.a;

14 loai 28 loai;

Thanh phan dong vat ndi twong ddi phong phu
va da xac dinh duoc téng cong 84 loai qua cac dot
thu miu, trong d6 Rotifera co thanh phan loai da
dang nhat vai 35 loai (42%), ké dén 1a Protozoa (28
loai (33%), cac nhom con lai ¢6 s6 loai thép hon va
bién dong tir 2-14 loai (2- 17%) (Hinh 1). Tinh da
dang thanh phan loai dong vat noi chu yéu & nghiém
thire nude ngot, sé loai dong vat ndi 6 xu hudng
giam thap khi d6 man ting 1én. Mot sé giéng dong
vat ndi duoc tim thidy 1a Arcella, Difflugia,
Tintinnidium, Tintinnopsis (Protozoa), Brachionus,
Polyarthra, Filinia, Hexathra, Trichocerca
(Rotifera), Diaphanosoma, Moina (Cladocera),
Acartia, Mesocyclops, Eucyclops (Copepoda),...
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33%

Cladocera;
5 loai; 6%

T
T
T

Rotifera; 35
loai; 42%

Hinh 1: Téng s6 leai dong vat néi (PVN) & thi
nghiém thay doi d9 man
3.3 Bién dong thanh phin loai dong vat ndi
0 cac nghiém thirc qua cac dgt thu mau
Nhin chung, thanh phan loai dong vét néi c6 xu
huéng giam thap ¢ cac nghiém thirc c6 d6 mén ting
cao (Hinh 2 va Hinh 3). O nghiém thic 0%o thi s6
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loai dong vat ndi dat cao nhit, thanh phan loai va
mat do cia dong vat ndi c6 khuynh huéng giam
dang ké tir ngay 1 dén ngay 14 trang hop Vi thoi
diém ham lugng TN giam thap (tir 5,0 mg/L Xuong
TN=2,2mg/L), sau d6 so loai giam dan vao cubi thi
nghiém. S6 loai bién dong tir 12-40 loai qua 1 dot
thu mau, trong d6 Rotifera c6 thanh phan loai da
dang cao hon cac nhom khac. Rotifera ¢ thanh phan
loai phong phu nhat cho thiy day 1a nhom sinh vat
thich nghi véi mdi trudng nudc ngot. Rotifera cod
kich thudc nho, vong doi ngén, nhung 1a thanh phan
quan trong ca vé dinh tinh va dinh lwong cua dong
vat ndi trong hé sinh thai thuy sinh (Sharma, 2010).
Chung thuong chiém ti 16 hon 60% trong quan thé
dong vat ndi & cac thay vuc nude ngot (Armengol et
al., 1998). Cac loai thuong gap qua cac giai doan
khao sat & nghiém thirc 0%o nhu Brachionus rubens,
Hexathra mira, Polyarthra vulgaris, trong khi
chung khong duoc tim thay & cac nghiém thic c6 do
man 16n hon 25%.. Ngoai ra, Cladocera chi xac dinh
dugc & d0 man 0% vaGi cac loai nhu Moina
brachiata, Moina macrocopa, Moina rectirostris,
Diaphanosoma brachyurum va Ceriodaphnia
quadriangula, dic biét 1a chiing hoan toan bién mat
& cac d6 man cao hon 5%o. Két qua nay phu hop véi
nghién ctru cua Nielsen et al. (2003), khi d6 man
tang 1én su phong phu thanh phan loai va su ting
truong cua sinh vat nudc ngot giam. Trong didu kién
gly stress do man, toc do tang trudng cua dong vat
ndi nuc ngot co thé am. Céc loai dong vat ndi nude
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ngot khi sdng trong méi truong c6 ham lwong NaCl
cao phai ty thich nghi dé duy tri ham luong Na trong
té bao thdp hon gi tri doc hai. Vi vay, su gia ting
d6 man trong hé sinh thai nudc ngot anh hudng dén
su phong phi cia Rotifera va Cladocera
(Schallenberg et al., 2003; Sarma et al., 2006).
Ngoai ra, Rotifera va Cladocera thuong rat nhay
cam véi d6 man dudi diéu kién gay stress (Dodson
and Frey, 2001).

O nghiém thie 5%o, sb loai dong vat ndi dat thap
hon so v6i nghiém thirc 0%o, diéu nay cho thiy khi
dd man duogc ting dan 1én 5%o thi mot s loai c6
nguon gdc nudc ngot, khong thich nghi vai sy thay
d6i do man nén dan dan bién mat, nhu Centropyxis,
Difflugia (Protozoa), Moina (Cladocera) va dong
thoi c6 sy xuét hién caa mot sé gidng thich nghi véi
moi truong nudc lg nhu Tintinnopsis (Protozoa),
Acartia (Copepoda) va loai Brachionus plicatilis
(Rotifera). Két qua nay cho thay sy thay d6i d6 man
d anh huong dén su bién dong thanh phan loai dong
vat ndi, su gia taing d6 man dan dén sy gia ting ti 16
chét cua ca cac gidng loai nude ngot thich nghi véi
moi truong nude lg va nhitng loai nudc man thich
nghi v&i méi truong nudc ngot. Phan tng thich nghi
clia dong vat ndi véi diéu kién méi truong bat loi co
thé anh huong dén sy sinh san va phat trién cua
ching (Santangelo et al., 2014), tir d6 lam giam di
thanh phan loai trong cdu tric quan xa dong vat ni.
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e 20 - I|§ E
w L 288 g2 H
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Hinh 2: Bién dong thanh phén loai PVN & cac nghiém thirc qua céc giai doan khao sat

O nghiém thirc 10%o thi thanh phan loai dong vat noi
twong ddi thap hon so vi nghiém thirc 5%o va khong
¢6 su khac biét 16n vé thanh phan loai so vdi cac
nghiém thirc con lai, ngoai trir nghiém thirc nuéc
bién ty nhién c6 sb loai thdp nhat. Theo Remane
(1934), s6 loai dong vat ndi dat thap nhat xay ra &
d6 man t6i han tir 5-8%o, diéu nay dugc xem nhu
“mot nghich 1y ctia méi truong nuwdce lg”. Trong thi
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nghiém nay, khi nang d6 man tir 0-5%o, thanh phan
loai dong vat ndi giam dang ké & hau hét cac nghiém
thirc, va & nghiém thirc 10%o0 s6 loai dong vat noi
duy tri & mic thap va khong c6 su chénh 1éch 16n so
V6i cac nghiém thirc con lai (Hinh 3). S6 loai giam
cao nhat duoc phat hién chii yéu ddi vai cac giong
loai thudc nganh Rotifera va 16p Copepoda cé
ngudn gdc nude ngot. Trong nghién ctru ndy, thanh



Tap chi Khoa hoc Trirong Pai hoc Can Tho

phan loai ctia nganh Rotifera ¢6 xu huéng giam rd
rét & cac nghiém thae c6 d6 man tang dan tur 5-30%o
do Rotifera c¢6 dac tinh phan bo chi yéu & moéi
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truong nuéc ngot. Mot sé loai chi tim thiy & nghiém
thirc 0%o nhu Brachionus rubens, Brachionus pala,
Brachionus havanaensis.

zzg % 8 Khace H Copepoda
- 250 i Cladocera # Rotifera
E 200 - = Protozoa
w150 -
3 HITRTIT

%0  10%o0

15%o

20%0  25%o 30%0

Nghiém thikc

Hinh 3: S6 loai DVN trung binh ciia cic nghiém thirc qua cac dot thu miu

Sy bién dong vé sb loai dong vat néi trung binh
& cac nghiém thac 15, 20, 25 va 30%o la tuong
duong nhau va khong khac biét véi nghiém thuc
10%o v6i s6 loai trung binh 1an luot 13 1243 loai,
11+£2 loai, 11£3 loai va 1145 loai (Hinh 3). Trong
do6, cac gidng loai thugc bd Cladocera khong xuit
hién & &6 man cao hon 5%o & tat ca cac nghiém thirc
do chiing phéan b chu yéu & méi truong nudc ngot.
Cac loai dugc xac dinh nhu Ceriodaphnia
guadrangula, Diaphanosoma brachyurum, Moina
macrocopa, Moina rectirostris. Cladocera 1a sinh
vt chi thi tot ddi véi nhirng bién déi cuia méi trueong
nude, dac biét 1a sy thay doi vé dd man (Amsinck et
al., 2003). Vi viy, khi méi truong nudc c6 d6 man
tang 1én, khong tim thay su hién dién cua ching. O
nghiém thirc nuéc bién (NB) thanh phan loai dong
noi ghi nhan thap nhét va chi tim thay cac loai phan
b6 & d6 man cao nhu Tintinnopsis beroidea,
Tintinnopsis nordguisti, Codonellopsis americana
(Protozoa), Acartia discaudata, Microsetella
norvegica, Oithona simplex, Paracalanus parvus
(Copepoda), Brachionus plicatilis (Rotifera).

3.4 Bién dong mat dp dong vat ndi ciaa cac
nghiém thirc qua cac dot thu miu

Mat d6 dong vat ndi cia cac nghiém thic
trong thi nghiém mo phong dugc trinh bay ¢ Hinh
4. Nhin chung, mat do dong vat ndi bién dong kha
cao va co xu hudng giam dan qua cac dot thu mau &
hiu hét cac nghiém thic, ngoai trir nghiém thuc
nuéc bién. O nghiém thic 0%o x4c dinh duoc cac
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nhom Protozoa, Claodocera, Copepoda, du trung
nauplius ciia Copeopoda va nhém khac vai mat do
rat cao. Trong d6, Rotifera luén c6 mat d6 cao nhét
qua cac dot khao sat vai su hién dién cta cac loai
phan b dic trung cho méi truong nudc ngot. Két
qua phan tich théng ké cho thay mat do dong vat ndi
giam thap & sau 7 ngay va 28 ngay va khac biét c6 y
nghia (P<0,05) so v6i ngay 1, nhung khac biét
khong c6 y nghia (P>0,05) so vdi cac dot khac
(Bang 2). Mot s6 loai chiém wu thé nhu Brachionus
rubens, B. calyciflorus, Polyarthra vulgaris va
Hexathra mira. Ham lugng dinh dudng trong nudc
nhu TAN, TN va TP ¢6 xu huéng giam dan vé cubi
thi nghiém nén mat d6 dong vat ndi cling c6 khuynh
huéng giam qua cac dot thu mau do su phat trién
cia dong vat ndi phu thuoc vao diéu kién dinh
dudng cta thay vuc.

O nghiém thic 5%o, mat do dong vat ndi bién
dong rét 1on, dat cao nhat sau 7 ngay va khac biét co
¥ nghia théng ké (P<0,05) so véi cac dot khac (Bang
2). Vio giai doan nay mat do caa Rotifera chiém ti
18 rat cao (98%), moi truong nudc c6 ham lugng vat
chat hiru co cao (COD=19,9mg/L) cho thiy méi
truong 6 nhidm hitu co 1a diéu kién thuan loi cho
Rotifera chiém wu thé. Nhung khi d6 mén ting 1én,
mat d6 dong vat ndi giam thap do c6 sy bién mat cua
maot s6 loai khong chiu dung dugc d6 man 5%o nhu
cac loai thuoc Cladocera. Rotifera ciing co s6 loai
giam thap dng thoi ciing co sy gia ting cua mot s6
loai thudc Protozoa thich nghi vai diéu kién nuéc lo.
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Bién dong vé s6 lugng dong vat ndi qua cac dot hau hét cac dot khao sat ciia nghiém thirc 10 va 15%o

thu mau & hai nghiém thtrc 10 va 15%o twong ty nhau khac biét co y nghia (P<0,05) so voi ngay 1 (Bang
(Hinh 4.3 va Hinh 4.4), mét d¢ dat cao nhat ngay 7 2) va bien dong lan luot tir 786.435-7.935.925 ct/m?
va ngay 21, giam thap & cac dgt con lai. Mat do & va 1.058.657-8.823.981 ct/m?®, trong d6 Brachionus
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plicatis (Rotifera) luén chiém wu thé & cac dot khao
sat. Mat do au trung nauplius ciia Copepoda ciing c6
xu hudng tang cao khi dg man tang, day 1a nhom
sinh vat phan b6 chi yéu & méi truong nude lo-man.
Mot s6 loai dugc ghi nhan 1a Apocyclops sp.,
Oithona simplex va Qithona nana.

S6 lwong dong vat ndi xac dinh duoc khé cao va
c6 sy bién dong lon voi mat do tir 602.870-
11.319.907 ct/m°, 883.380-11.616.852 ct/m® va
1.386.713-9.616.667 ct/m® twong Ung VoI céc
nghiém thirc 20, 25 va 30%o (Hinh 4.5, Hinh 4.6 va
Hinh 4.7). Tuong tu nhu ¢ cac nghiém thic 10 va
15%o, mat d6 cua luan trung Brachionus plicatis
cling chiém wu thé, do téc d6 ting truéng cua ludn
trung Brachionus plicatis dat cao hon ¢ d6 man tir
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5-20%o va giam thip & do man tir 25-40 %o (Yin and
Zhao, 2008). Mat d6 dong vat ndi & nghiém thic
nuéc bién bién dong tir 480.463-3.065.278 ct/m?,
mic du luan tring B. plicatilis ciing chiém wu thé &
nghiém thirc nude bién, tuy nhién mat do cua ching
thap hon so v6i cac nghiém thirc khac (Hinh 4.8). O
nghiém thirc nay mat d cta Protozoa ghi nhan duoc
cling kha cao chi thi méi truong nuéc bi 6 nhiém
hitu co. Mot s6 loai duge xac dinh nhu Tintinnopsis
lobiancoi, Tintinnopsis beroidea. Két qua nay cho
thiy d6 man c6 anh huong dang ké dén sy phén bd,
kha ning sinh san va doi séng cua dong vat noi. Do
min khong chi anh huong dén céu trac quan thé
d6ng vat noi ma con anh huong dén sy phong phu
cua chung (Paturej and Gutkowska, 2015).

Bang 2: Mat d§ dong vat ndi trung binh (triéu ct/m3) ciia cac nghiém thire qua cac dot thu méiu

Pot Nghiém thirc _
© 0 5 10 15 20 25 30 Nuwdrc bien
1 5,88+0,34* 1,00+0,09% 0,79+0,172 1,07+0,06% 0,84+0,228 0,88+0,282 1,39+0,152  0,48+0,10?
2 3,08+0,97b¢ 17,43+4,09¢ 7,94+0,56° 6,62+0,98¢ 11,32+1,07F 11,62+0,76° 2,37+0,712®  0,91+0,13P
3 1,64+0,37% 547+0,92¢ 3,76+0,82° 2,39+0,78% 2,01+0,81%¢  1,64+0,15% 6,61+0,83¢ 3,15+0,94%
4 2,21+0,49%¢  1.49+0,11° 6,53+0,76¢ 8,82+0,53F  8,31+0,98¢ 7,83+1,05" 9,62+0,81¢ 3,07+0,37¢
5 3,05+0,68  1,27+0,08% 2,45+0,67°° 4,44+0,729 1,61+0,20°  1,12+0,33% 4,57+0,58° 1,60+0,62°¢
6  2,63£0,94%¢ 0,91+0,15* 1,99+0,43 3,62+0,59%  5,32+0,859 7,36+0,86° 2,10+0,61%° 1,85+0,56b
7 2,10£0,90%¢ 3,18+0,58° 2,65+0,38%  2,48+0,41%C 0,93+0,12%¢ 4,80+0,75° 3,59+0,56% 2,77+0,74°
8 0,87+0,08% 1,88+0,31° 1,39+0.41° 1,06+0,38%  0,60+0,18% 1,20+0,18% 1,39+0,64% 1,73+0,36°

(Ghi chii: Cac ky tir gidng nhau trong ciing mét ¢ét khdc biét khéng c6 y nghia thong ké & mirc P>0,05)

3.5 Tuwong quan giira cac thong sé chat
lwgng nwée va thanh phan dong vat néi trong
mo6 hinh mé phéng xdm nhap man

Sy thay ddi vé thanh phan loai dong vat ndi la
dau hiéu caa sy bién dong chat lwong nudc. Két qua
nghién ctru cho thdy mat do dong vat ndi tong cong
¢6 mbi twong quan thuan véi pH (P<0,01) va ham
lugng COD (P<0,05), khi m6i truong nude c6 ham
luong vat chét hitu co cao, thuan loi cho dong vat
néi phat trién. Mat do Protozoa va Rotifera c6 mdi
twong quan thuin vai pH (P<0,01), trong khi
Cladocera (P<0,01) va Copepoda (P<0,01) c6 mdi
tuong quan nghich véi do man (Bang 3). Do vay,
Cladocera khong duoc tim thdy & cac nghiém thirc
¢b a6 man cao. Mot s6 loai Copepoda c6 ngudn gc
nudc ngot do khong thich nghi véi mai truong nudc
¢6 d6 man tang 1én nén dan bién mat, déng thoi mot
s6 loai Copeoda trong moi truong bién khong thich
nghi véi do méan thap nén ciing khong ton tai khi do
man giam xudng. D4i voi Copepoda, két qua nay
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khac biét so véi nghién ciru cia Badsi et al. (2010),
su xuit hién cia Copepoda cung véi su gia ting do
man sé& lam gia ting su phong phu cua sinh vat noi.
Theo Paturej and Gutkowska (2015), c6 mbi tuong
quan khong c6 y nghia gitra 40 mén, thanh phan loai
va sy da dang cua dong vat ndi. Mot sé nghién ctu
khac cho thay dong vat ndi phu thudc vao ham lugng
DO, khi ham lugng DO tang s€ lam gia ting sy uu
thé ctia chiing. ‘Tuy nhién, trong nghién ctru nay, mét
d6 dong vat ndi khong c6 mdi twong quan chit chd
véi ham lugng DO va BODs. Khi ham luwgng COD
cao, Rotifera c6 xu hudng gia ting mat do cao, trong
khi d6 sé Iwong cia Cladocera va au tring Nauplius
cua Copepoda nguoC lai. Ngoai ra, nghién ctru cling
cho thay c6 mdi twong quan thuan (P<0,01) giira
Protozoa v4i ham lugng TP trong nudc, Protozoa
duogc xem 1a sinh vat chi thi cho méi truong nuéc bi
6 nhiém hitu co, phan b trong diéu kién giau dinh
dudng nén chung c6 xu hudng tang mat do khi moi
treong nude cé ham lugng dinh dudng cao.
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Béng 3: Twong quan giira cac thong sb chat lwong nuwde va mat do dong vat ndi trong mé hinh méd phéng

xam nhap man

Protozoa Rotifera  Cladocera  Copepoda  Nauplius Khac Tong cong
Protozoa 1,00
Rotifera 0,19 1,00
Cladocera -0,26" -0,20 1,00
Copepoda -0,18 -0,31" 0,52™ 1,00
Nauplius -0,34™ -0,22 0,52™ 0,22 1,00
Khac -0,07 -0,21 0,30" 0,42" 0,16 1,00
Téng cong 0,22 0,99 -0,13 -0,25" -0,14 -0,18 1,00
Nhiét do 0,16 0,07 -0,15 0,09 0,08 -0,23 0,09
pH 0,42™ 0,38 0,09 -0,15 0,10 -0,20 0,42™
S%o 0,06 0,04 -0,53" -0,60" -0,24 -0,39™ -0,01
DO 0,32 -0,10 0,00 0,05 -0,17 0,06 -0,09
BOD:s 0,29 0,09 0,02 -0,08 -0,12 -0,03 0,10
COD 0,08 0,27 -0,27" -0,20 -0,26" -0,18 0,25
TAN 0,00 -0,05 0,04 0,08 -,261" ,310° -0,07
TN -0,02 0,19 0,09 0,31" -0,36™ 422" 0,18
POs&* -0,18 -0,15 0,27" 0,15 0,14 -0,23 -0,14
TP 0,36 0,22 0,11 0,14 -0,16 0,14 0,24

* Tuwong quan ¢ y nghia ¢ muc 0,05 (2-tailed).
** Twong quan c6 y nghia o muc 0,01 (2-tailed).

3.6 Danh gia tinh da dang thanh phan loai
dong vat noi bang chi so da dang Shannon-
Weiner

Nhin chung, chi s6 da dang Shannon-Weiner &
hau hét cac nghiém thirc c6 xu hudng giam thap nhat
vao ngay 7 (Hinh 5), day cling la giai doan mat do
dong vat ndi dat thap nhat. Chi sé da dang trung binh
vé thanh ph?m dong vat néi dat cao hon & cac nghiém
thirc tir 0-30%o, nghiém thirc nudc bién c6 chi sé da
dang trung binh thap nhat. Két qua xir Iy trong quan
cho thay c6 médi twong quan nghich c¢6 y nghia (r=-
0,62) gitra chi s6 da dang H’va mat do dong vat noi
tong cong. Mat do dong vat ndi cang cao, chi H’
cang thap. C6 mdi twong quan nghich c6 ¥ nghia

3,500
3,00
2,500
2,00
1,500
1,00
,500

CHI SO H'

14

=0 0%o
=H=20%0 —®—25%0 =+=30%0 —NB

21

(r=-0,49) giita 6 man va chi s6 H’ thé hién tinh da
dang thanh phan loai dong vat ndi giam thip & cac
nghiém thtrc c6 d6 mén cang cao. Tuy nhién, két qua
nay khac biét so véi nghién ciu cua Paturej and
Gutkowska (2015) v& anh huéng ctia d6 min 1én cau
trac cua quan thé dong vat ndi & Vistula Lagoon,
giita d6 man va tinh da dang sinh hoc dong vat ndi
tuong quan khong c6 y nghia. Ngoai ra, nghién ctu
cling ghi nhan duoc chi s6 H’ ¢6 mdi twong quan
thuan c6 ¥ nghia (r=0,48 va r=0,56) v&i mat do cua
Cladocrea va Copepoda va twong quan nghich c6 y
nghia (r=-0,64) véi mat d6 cua Rotifera. Nhu vay,
c6 thé thiy rang ngoai d6 man, cac thong sd chat
lwong nudce khac ciing anh huong dén phan bé cua
dong vat ndi.

15%o

5%o 10%o

42

28 35 49

NGAY

Hinh 5: Chi s6 H’ trong thi nghiém mé phéng vin xAm nhap min
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4 KET LUAN VA BPE XUAT
4.1 Kétluan

Nghién cuu da xac dinh dugc tong cong 84 loai
dong vat néi, trong do6 Rotifera c6 thanh phén loai
da dang nhét, ké dén 1a Protozoa, cac nhom con lai
¢6 thanh phan loai thap hon. Thanh phan loai dong
vat ndi giam rd rét khi nang d6 man tir 0 dén 5% O
hau hét cac nghiém thtrc. Do min cang cao thi thanh
phan loai c6 xu hudng cang giam, ngoai trir nghiém
thirc nuéc bién. Cladocera khong xuat hién & d6 man
cao hon 5%o. Mot s6 loai dong vat ndi nudc ngot
thudc Protozoa, Rotifera va Copepoda c6 xu hudng
bién mat va duoc thay thé bang cac loai khac khi
moi truong nudce c6 d6 man tang 1€n.

Mat do dong vat noi trung binh cua cac nghiém
thaec bién dong tr 1.967.560+1.047.475 dén
4.556.146+3.884.263 ct/m3 c6 mdi twong quan
nghich c6 ¥ nghia giita @6 man va chi s6 H’ thé hién
tinh da dang thanh phan loai dong vat ndi giam thip
& cac nghiém thirc ¢6 d6 man cang cao.

4.2 Pé xuat

Can c6 thém nghién ctru vé cac khoang thoi gian
nang d6 man khac nhau dé c6 thé danh gia day du
hon su bién dong thanh phan loai va mat do cua
dong vat ndi dudi anh huéng caa do man.
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