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TOM TAT

thi tuong quan nghich véi pH.

Nghién ctiu da dang thanh phan phén 16p gidp xac chin cheéo (Copepoda) trong nudc ngdm dugc tién
hanh tai TP. Pa Ndng va dong thoi danh gid sy dnh hudng clia cic thong s6 mdi trudng dén mat do cac
loai Copepods. Két qua nghién ctiu da ghi nhin dugc 8 loai thudc 4 ho, 2 b. Trong d6, ghi nhidn méi loai
Bryocamptus (limocamptus) hoferi thudéc ho Canthocamptidae, Nitokra humphreysi (Karanovic & Pesce,
2002) thudc ho Ameiridae. Két qua phan tich mo6 hinh Canonical correspondence analysis (CCA) cho thiy,
mat do loai Nitoka humphreys chiu anh hudng bai thong s6 moi truong EC va TDS. Bén canh d6, mat d¢ loai
Elaphoidella nepalensis va Microcyclops varicans tiong quan thuan v6i NO,” va mat d¢ loai Parastenocaris sp

Tu khéa: Copepoda, da dang sinh hoc, nudc ngdm, Pa Nang.
Nhdn bai: 28/5/2021; Stia chita: 15/6/2021; Duyét ding: 21/6/2021.

1. Gi6i thiéu

Trén thé gisi, phin 16p gidp xdc chan chéo
(Copepoda) 1a mét trong 3 nhém chinh ctia dong vat
phtt du, dugc tim thay trong hau hét cac dang thuy vuc
ti moi trudng nudc ngot, nudc min va nudc ngdm voi
khoang 13.000 loai Copepods dugc ghi nhan thudc
2.400 chi va 210 ho da dugc mo ta, tuy nhién chi c6
khoang 3.800 loai cé trong cac hé sinh thdi nudc ngdm
(Boxshall and Defaye 2008). Tai khu vic Poéng Nam
A, nghién ctiu da dang phan 16p Copepoda trong nudc
ngdm dugc quan tdm va chu y trong nhiing nam gan
day, c6 dén 47 loai Copepods trong nudc ngdm dugc
mod ta thudc 22 ho, 3 bd Harpacticoida, Cyclopoida va
Calanoida (Brancelj et al. 2013; Lopez and Papa 2020) .

Céc nghién ctiu vé da dang Copepods trong hé sinh
thdi nudc ngdm chu yéu dugc tién hanh trong hang
dong (cave), giéng (well) va ving sinh cinh cat gan
mép nudc (hyporheic zone) (France et al. 2013; Lopez
and Papa 2020). Tai Viét Nam, cac nghién ctiu gan day
vé Copepoda chti yéu tip trung vao cac nhém loai & cac
hang dong va ghi nhén dugc nhiéu loai méi cho khoa
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hoc nhu Sinodiaptomus phongnhaensis, Mesocyclops
andongensis, Nano Diaptomus hai, Microarthridion
thanhi, Nicotra vietnamensis (Tran and France 2017;
Tran and Trang 2012; Tran and Hotlynska 2015). Tuy
vay, rdt it thong tin vé da dang Copepods trong nudc
ngdm & nudc giéng va & sinh canh cat (Tran 2020).
Do d6, nghién cttu nay dugc thuc hién nham dénh gia
thanh phan loai Copepods trong nudc ngdm & nudc
giéng va sinh canh cat tai Da Nang, dong thoi danh gid
su danh hudng ctia cac thong s6 moi trudng dén méat do
cac loai Copepods.

2. Phuong phap nghién cidu

2.1. Phuong phép thu mau va phan logi Copepods

Mau Copepoda trong nudc ngdm dugc thu tai 16
diém trén dia ban TP. Pa Néng, bao gom cic giéng,
song Luong Pong va sudi Da dugc thé hién theo ban
do6 (Hinh 1) va thoi gian thu mau dugc tién hanh vao
thang 5 va thang 7/2020. Tai moi diém sé thu mau dinh
tinh va mau dinh lugng. D6i v6i nudc giéng, mau dinh
tinh Copepoda dugc thu bang luéi thu dong vat phu du
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voi mat ludi 50 um va mau dinh lugng dugc thu bang
cach lgc 20 lit nuéc qua lugi thu mau. Déi véi nube
ngam trong sinh canh cat ¢ song Luong Pong va sudi
b4, miu dinh tinh Copepods dugc thu bang cich dao
cac hé cat ¢6 do sdu khoang 20 cm gin mép nudc, sau
d6 loc nudce trong cit bang binh loc Zooplankton véi
mat luéi 60 pm theo phuong phéap cta France (2004).
Mau dinh lugng Copepods trong cat dugc thu theo 6
tiéu chudn c6 kich thuée 30 cm x 30 cm, toan b cat
dugc cho vao x0 nhua, sau do6 tron véi nudc da loc,
roi loc bang dung cu chuyén dung nhu méu dinh tinh.
Céc mau dinh tinh va dinh lugng Copepods dugc bao
quan bing formalin 5% trong binh dung mau 50 ml
chuyén dung. Mau Copepods dugc giai phau va phan
loai duéi kinh hién vi huynh quang Axio Lab A1 (Carl
Zeiss - Duc). Dinh danh loai theo céc tai liéu phén loai
ctia Wells (2007), Thorp (2017), Btedzki (2016). Mat do
ctia moéi loai Copepods dugc xac dinh bang buong dém
sinh vat phtt du Sedgewick - Rafter.

1

i

A Hinh 1. Bdn do thu mau tai TP. Da Niang

2.2. Phuong phdp thu mau va phén tich chdt
lugng nuéc
Mau dugc thu va bdo quan theo TCVN 6663-3:2008
va dugc dua vé phong thi nghiém dé€ phén tich. Céc
thong s6 pH, oxy hoa tan (DO), d6 duc (NTU), d6 dan
dién (EC), tdng chdt ran hoa tan (TDS) dugc do bing
thi€t bi YSI 6920V2. Cac thong s6 amoni (NH,"), nitrat
(NO,), photphat (PO,*) dugc phan tich theo cdc tiéu
chuén Viét Nam TCVN tai phong thi nghiém.
2.3. Phuong phdp x1i ly sé liéu
S6 liéu ctia dé€ tai dugc thong ké va phan tich tuong
quan biang phdn mém SPSS 26, danh gia anh hudng
clia cac thong s6 moi trudng dén mat do cac loai thudc
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Copepoda bang phuong phap phan tich tuong quan da
bién Canonical Correspondence Analysis (CCA) thuc
hién trén phan mém thong ké PAST 4.03.

3. Két qua va thao luédn

3.1. Thanh phdn loai Copepoda

Nghién ctiu da ghi nh4n dugc 8 loai thudc 4 ho, 2
bd (Bang 1). Trong d6, c6 dén 7 loai Copepods thudc
nudc ngam sinh canh cat (song Ludng Dong va sudi
ba) va chico 2 loai dugc tim thay trong nudc giéng. Két
qua ciing ghi nh4n dugc 2 loai méi cho khu hé giap xac
nudc ngot ctia Viét Nam la Bryocamptus (limocamptus)
hoferi thudc ho Canthocamptidae, Nitokra humphreysi
(Karanovic & Pesce, 2002) thudc ho Ameiridae.

Bang 1. Thanh phan loai phén 16p giap xac chan chéo
(Copepoda)
STT

Noi xuit hién

Cat
(hyporheic
zone)

Nuéc
giéng
(well)

Phén L&p Copepoda Milne-
Edwards,1840

B¢ Harpacticoida Sars,
1906

Ho Parastenocarididae
Chappuis, 1940

1 Parastenocaris sp +

Ho Canthocamptidae
Brady, 1880

2 | Bryocamptus +
(limocamptus) hoferi’

3 | Elaphoidella nepalensis +
(Ishida, 1994)

4 | Elaphoidella bidens + +
Ho Ameiridae Boeck, 1865
5 | Nitokra humphreysi’ +

B Cyclopoida
Bssurmeister, 1834

Ho Cyclopidae Rafinesque,
1815

6 | Cryptocyclops bicolor (Sars +
G.O., 1863)

7 | Microcyclops varicans (Sars +
G.O., 1863)

8 | Thermocyclops crassus +
(Fischer, 1853)

Ghi chii:(*): Loai mdi ghi nhdn cho hé gidp xdc nudc ngot
Viét Nam
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A Hinh 2: Loai Bryocamptus (limocamptus) hoferi a. cd thé,
b. chian 5 (P5), c. rdu 1 (A1), d. chac dubdi, e. chdn 1.

Két qua cho thdy, cd 4 loai Copepods trong danh
luc d4 dugc ghi nhan tu cidc nghién clu trudc bao
gom: Elaphoidella bidens thudc ho Canthocamptidae
Brady, 1880 va Cryptocyclops bicolor (Sars G.O., 1863),
Microcyclops varicans (Sars G.O., 1863), Thermocyclops
crassus (Fischer, 1853) thudc ho Cyclopidae Rafinesque,
1815.

3.2. Két qua cdc thong s6 méi truong nudc ngdm

tai giéng (Well) va cdt (Hyporheic zone)
Két qué phén tich & Bang 2 cho thdy, cac thong s6
EC, TDS, pH, DO, TSS, NO, ¢4 su khdc biét, c6 y nghia
thong keé gitia moi truong nudc ngam tai giéng va trong

Bang 2. Cac thong s6 mdi trudng nuéc ngdm
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A Hinh 3: Loai Nitokra humphreysi (Karanovic & Pesce,
2002) female a. rau 1 (A1), b. rdu 2 (A2), c. chdn 5 (P5) male
d. rdu 2 (A2), e. chac dudi, f. chan 4 (P4)

cat (PValue <0,05va <0,01) va chi c6 thong s6 NH, " khong
6 sy khac biét. Diéu nay cho thdy, c6 sy khac biét 16n
gitia hai dang moéi trudng nudc ngdm. Ham lugng EC,
TDS, NO, trong nudc giéng cao hon nudc ngdm trong
cat, tuy nhién cac thong s6 DO, pH lai thap hon.

Phan tich tuong quan gitia cic thong s6 moi trudng
nudc ngam trong cat & Bang 3 cho thdy, nhiét d¢ (T°)
clia ni6c tuong quan nghich véi NO, véi hé s6 -0.926
(P, <0.01), dong thoi tiong quan thuén véi TDS véi
h¢ s6 tuong quan 0.745 (P, < 0.05). Thong s6 EC c6
h¢ s6 tuong quan 0.988 v6i TDS (P, < 0.01). Bén canh
d6 NH,* tuong quan thuan véi NO,” v6i mtic y nghia
95% (P, . < 0.05).

Khu vuc EC TDS pH DO TSS NH,* NO,
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
Nudc trong cat TB 0.07 0.05 6.95 5.19 0.84 1.86 0.12
(Hyporheic zone) +SD 0.03 0.02 0.63 1.83 0.77 0.45 0.09
Nudc giéng (Well) TB 0.24 0.22 4.77 3.05 0.09 1.74 1.17
+SD 0.10 0.10 0.25 0.56 0.01 1.10 1.04
 alue 0.001" 0.000™ 0.000™ 0.007™ 0.016 0.769 0.014"
Ghi chii: TB: trung binh, SD: do léch chudn, (*): P, < 0.05 (**): P, < 0.01.
Béng 3. Tuong quan giiia cdc thong s6 moi truéng nudc ngdm trong cat
T° EC TDS pH DO (mg/l) | TSS (mg/1) NH,* NO;
(mg/) (mg/) | (mg/l)
T° 1
EC 0.513 1
TDS 0.399 0.988” 1
pH 0.345 0.375 0.410
DO 0.436 0.010 -0.078 0.072 1
TSS 0.745" 0.401 0.296 -0.166 0.198 1
NH* -0.631 -0.001 0.091 -0.502 -0.315 -0.161 1
NO, -0.926" -0.438 -0.325 -0.363 -0.313 -0.584 0.763" 1
Ghi chii: (*):P, < 0.05 (*): P, < 0.01.
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Bang 4. Tuong quan giiia cic thong moi trudng nudc giéng

T° EC TDS pH DO TSS NH,* NO;
(mgh) | (mg) | (mgh) | (mgh
(mg/1)
i\ 1
EC 0.164 1
TDS 0.216 0.684 1
pH 0.047 0.933" 0.705 1
DO 0.291 0.193 0.667 0.209 1
TSS -0.420 -0.420 0.030 -0.316 0.093 1
NH4+ -0.308 -0.166 -0.745" -0.213 -0.523 -0.321 1
NOs' -0.160 -0.319 -0.394 -0.457 -0.268 -0.234 0.075 1
Ghi chu: (*):P. < 0.05; (**): P < 0.01.

value value

S6 liéu ctia Bang 3 va 4 cho thiy, su tuong quan
cac thong s6 moi trudng gitia hai khu vyc 14y méu c6
su khdc biét ro rét. Trong sinh canh nudc giéng cho
thdy, EC tuong quan cao v6i pH nhung trong sinh canh
nuéc dudi cat (song Luong Bong va sudi Da) thi EC
lai tuong quan cao v6i TDS. Diéu nay cé thé giai thich
la do trong méi trudng nudc giéng thudng dugce ling
dong nhiéu chit hiiu co va vé co dan dén qua trinh
phén giai dién ra khd manh lam cho moi trudng bj axit
héa. Trong khi d6, nuéc ngdm trong cat c6 ham lugng
cac chat lo Iting kha cao, cac chat lo Iting nay thudng
chtia nhiéu cation dan dén cé su tuong quan thuin
gitia TDS va EC.

3.3. Ddnh gid dnh hudng ciua cdc thong s6 moi
trudng dén mat do cdc loai thuoc Copepoda

Mo hinh tuong quan da bién CCA giiia cac thong

s6 moi trudng nudc ngdm va mat do cac loai dugce thé
hién & Hinh 4.

A Hinh 4. Anh hudng cic thong s6 moi trudng nudc ngdm vdi
mdt do cdc loai
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Két qua tuong quan vé anh hudng cta cic thong
$6 moi truong dén mat do cac loai duge xac dinh qua
mo hinh tuong quan da bién (CCA). Qua m6 hinh
thé hién r6 mat d6 loai Nitokra humphreysi tuong
quan nghich v6i EC va TDS véi hé s6 tuong quan véi
CCA1 la -0.708. Mt d¢ loai Elaphoidella nepalensis va
Microcyclops varicans tuong quan thuan véi NO, véi
hé s6 tuong quan véi truc CCA1 14 -0.04 va mat d¢ loai
Parastenocaris sp tuong quan nghich véi pH véi hé s6
tuong quan 0.115. Két qua trén khd tuong dong véi cac
nghién ctiu khac trén thé giéi va trong nudc, nghién
cuu cuia Natas“a Mori tai Slovenia, Perbiche-Neves tai
Brazil va Trdn Ngoc Son tai Quang Nam ciing cho théy,
EC va pH anh hudng dén mat do cua cic loai thudc
phan 16p Copepoda (Mori and Brancelj 2008; Perbiche-
Neves et al. 2013; Tran 2020).

4. Két ludn

Nghién ctiu dugc thuyc hién tai 16 diém thuc sinh
canh ngam cta Da Nang da ghi nhan dugc 8 loai thudc
4 ho 2 b Cyclopoida va Harpacticoida. Trong do6 cé
2 loai Bryocamptus hoferi va Nitokra humphreysi dugc
ghi nhin méi cho khu hé giap xdc trong nudc ngam tai
Viét Nam. Céc yéu t6 moéi truong nhu TDS, EC, pH,
NO; ¢6 anh hudng dén mat do cac loai Copepods.
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ABSTRACT

Research on biodiversity of Copepoda subclass was investigated in groundwater at Danang City and
was assessed the influences of environmental parameters on the density of Copepods species. The result
has identified eight species belonging to four families, 03 orders. Of these Bryocamptus (limocamptus)
hoferi (Canthocamptidae family), Nitokra humphreysi (Ameiridae) have been firstly recorded for groundwater
Copepoda fauna of Vietnam. According to the Canonical correspondence analysis (CCA), the result of CCA
revealed the positive influences of EC va TDS on the density of Nitoka humphreys species. Moreover, NO, have
positive correlations with Elaphoidella nepalensis va Microcyclops varicans while the density of Parastenocaris

sp has a negative correlation with the pH factor.

Key word: Copepoda, Biodiversity, Groundwater, Danang city.
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