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TOM TAT

DPong vat néi la sinh vat khéng nhivng phu thudc vao mirc d6 dinh dwéng théng qua tdo ma con kiém soat mic
dd dinh dwéng nho tiéu thu tdo. Nghién ctru dwoc tién hanh voi 16 doi twong kénh muwong thuy lgi trén dia ban
huyén Gia Lam c6 mc dinh duwéng khac nhau d& ching minh méi quan hé nay. Nhiéu kénh mwong nghién ctru bi
nhidm ban do anh hwéng cla cac ngudn thai, tinh trang dinh dwdng & murc trung binh dén cao (60 - 100 diém).
Trong th&i gian thang 1 - 5 ndm 2015 d& xac dinh dwoc 71 loai dong vat ndi trong do Rotatoria chiém wu thé ca vé sb
lwong loai (39 loai) va mat do (> 70%). Mirc d6 da dang & murc trung binh & dinh dwéng trung binh (H’ trong khoang
2,52 & mirc TSI 60 - 80) va gidam thap & mic dinh dwéng cao (H'trong khoang 1,83 & mic TSI 80 - 100). Cac loai
thich hgp & mtc dinh duwéng thap (TN < 7 mg/l va TP < 0,4 mg/l) gdm c6 Brachionus budapestinensis, B. falcatus, B.
forficula, Keratella tropica (Rotatoria); Sida crystallina, Ceriodaphnia quadraugula (Cladocera). Cac loai thich hgp voi
mtrc dinh dwéng trung binh dén cao gdbm cé Ceriodaphnia laticaudata, Alona davidi (Cladocera); Eucyclops
serrulatus, Ectocyclops phaleratus (Copepoda). Ching la nhitrng loai c6 kha nang tré thanh sinh vat chi thi cho mirc
dd dinh duéng clia nwéc twong rng la sinh vat nhay cdm va sinh vat chéng chiu dinh dwéng.

T khéa: Dong vat ndi, chi sb tinh trang dinh duéng (TSI), kénh muong thuy loi.

Using Zooplankton as Bioindicator for Trophic State
of Irrigation Canals in Gia Lam, Hanoi

ABSTRACT

Zooplankton is not only dependent on the trophic state through food chains of algae but also controls nutrient
levels through consumtion of algae. The study was conducted with 16 irrigation canals in the district of Gia Lam that
had different nutrient levels to prove the relationship. Many of these irrigation canals were contaminated by various
waste sources, showing nutritional status from moderate to high level (60-100 points). From January to May (2015),
71 species of zooplankton were identified with Rotifers being dominant both in number of species (39 species) and
density (> 70%). The diversity index was moderate at medium trophic level (H' was 2.52 at the TSI of 60 - 80) and
lower in high trophic level (H was 1.83 at the TSI of 80-100). The species of lower trophic levels (TN < 7 mg/l and
TP<0.4 mg/l) included Brachionus budapestinensis, Brachionus falcatus, Brachionus forficula, Keratella tropica
(Rotifer); Sida crystallina, and Ceriodaphnia quadraugula (Cladoceran). The species adaptable to moderate to high
trophic included Ceriodaphnia laticaudata, Alona davidi (Cladocerans); Eucyclops serrulatus, and Ectocyclops
phaleratus (copepods). They may be the pollution sensitive and pollution resistant species.

Keywords: zooplankton, trophic state index (TSI), irrigation canals.

o ” A biét 14 san xuat lda. Tuy nhién, trong qua trinh

1. DAT VAN DE F A san T o _one dve B
: canh tac do st dung mot lugng 16n phin bén dic

Cung c4p nuébc cho hoat dong tudi tiéu déng biét 1a phan bén hoa hoc da dan téi du lugng cta

vai tro quyét dinh dén ning suit cay trong, dac  ching di vao trong hé théng kénh muong thuy
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1gi. Su rtia tréi ciia phan bén hoa hoc tir dat
canh tac vao trong nudc 1a tang néng d6 cac chat
dinh dudng N va P trong nude, ¢ thé 1a nguyén
nhan quan trong nhat din téi phd dudng thuy
vuc. Ngoai ra, do stic ép vé gia ting dan s6, phat
trién cta chin nudi, lang nghé, mot s6 co sd san
xuat céong nghiép d viing néng thén va ving ven
d6 thi da dAn t6i viéc xa thai khong kiém soat
vao cac hé théng thuy lgi, lam suy gidm chat
lugng nudc va quan xa sinh vat trong cac thuy
vie nay (B6 Tai nguyén va Mai truong, 2015).
Pong vat ndi c6 vong ddi trung binh, cudc
séng troi néi phu thude vao nhiéu yéu t6 khac
nhau cua chit lugng nudc nén da dude st dung
lam chi thi sinh hoc 6 nhiéu loai thuy vuc (Lé
Vian Khoa, 2007). C6 nhiéu nghién ctiu chi ra
rang dinh dudng trong nudc c6 méi quan hé qua
lai chat ché véi cdc nhém tao, dic biét 1a tao lam
va tdo luc (Carlson, 1977), do d6 ciing sé c6 anh
hudng t6i nhém tiéu thu cac loai nay trong chudi
thiic an. Su ¢6 mat cua dong vat ndi khong chi
kiém soat s6 lugng tao trong nudc ma théng qua

thoi gian séng dai c6 thé kiém soat dinh dudng
cua nudc (Scholten et al., 2005). Tuy nhién, khi
dinh dudng trong nudc qua cao, hién tugng phu
dudng x4y ra c6 thé lam giam oxy hoa tan va san
sinh mot s6 chat ddc trong nude dan téi suy giam
s6 lugng tham chi giét chét nhiéu loai dong vat
trong d6 c6 dong vat ndi. Vi vay, nghién ctu dugc
tién hanh nham danh gia méi quan hé qua lai
gitia dinh dudng trong nuéc va khu hé déng vat
n6i 1am co sé st dung dong vat ndi chi thi cho
mtic d6 phi dudng ngudn nudc.

2. POI TUONG VA PHUONG PHAP

2.1. P6i tugng nghién ctiu

Cac kénh muong thuy lgi dudc lua chon
nghién ctu c¢6 mic do st dung, dic diém nhan
thai khac nhau (gdm cé nuéc chay tran, nuéc
thai sinh hoat, chin nuéi). Chiing dugc lya chon
ngau nhién theo hé théng kénh muong thuy loi
Béc Hung Hai trong dé chu yéu la cac muong
tiéu nudc cho hoat dong tréng lia va hoa mau.

Bang 1. Pac diém cua cac déi tuong kénh muong lua chon nghién citu

o o Pac diém
Vi tri lay mau Toa d6 lay mau -
Nguon thai Thwe vat Ién
M1 Khoan Té 20°58'34.18"N 105°56'08.65"E Chay tran +++
M2 Thuan Tén 20°58'44.27"N 105°55'57.10"E Chay tran, sinh hoat -
M3 Thuan Tén 20°59'01.55"N 105°56'04.87"E Chay tran, sinh hoat -
M4 Thuan Tén 20°58'57.11"N 105°55'03.69"E Chay tran -
M5 Thuan Tén 20°58'58.55"N 105°55'03.23"E Chay tran, chan nudi -
M6 Lé Xa 20°59'31.08"N 105°56'18.99"E Chay tran +
M7 Lé Xa 20°59'24.32"N 105°56'10.55"E Chay tran +
M8 Ngoc Béng 20°58'31.46"N 105°56'12.98"E Chay tran, chan nudi +++
M9 boéng Dw 20°59'56.40"N 105°56'22.19"E Chay tran +
M10 Dao Xuyén 20°59'45.99"N 105°56'33.58"E Chay tran, sinh hoat +++
M11 Dao Xuyén 20°59'31.24"N 105°56'18.34"E Chay tran, chan nudi ++
M12 Céng Van Quan 20°58'18.61"N 105°55'15.96"E Chay tran -
M13 Khoan Té 20°58'40.60"N 105°59'15.24"E Chay tran, chan nudi +
M14 boéng Dw 20°59'45.16"N 105°56'25.21"E Chay tran +
M15 boéng Dw 20°59'35.63"N 105°56'25.52"E Chay tran, chan nudi +++
M16 boéng Dw 20°59'55.22"N 105°56'11.87"E Chay tran ++

Ghi chi: “+++”: Thuc vat 16n xuat hién rdt nhiéu (ty 18 che phii: > 12%); “++”: Thuc vat 16n xuat hién kha nhiéu (ty 18 che phi:
6 - 12%); “+”: Thuc vat 16n c6 mét (ty 1é che phu: < 6%); “ - ”: Khéng cé thuc vat 16n trén bé mét nudc.
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2.2. Phuong phap nghién ciiu

2.2.1. Phuong phéap lay mau va phén tich

a. D61 véi nuée: Tai mbi vi tri 1dy mau
tién hanh 14y mAu hén hgp tai 3 - 5 diém tuy
theo chiéu dai ctia kénh muong nghién ciu,
mau nuéc duge thu thap theo huéng dan cua
TCVN 6663 - 1/2011 (ISO 5667 - 1/2006). Cac
théng s6 do dac va phan tich la: nhiét do, do
sau Secchi, pH, DO, N - NH,*, N - NO,, P -
PO, COD, TP (P téng), TN (N tong),
Chlorophyll a dugc phin tich theo cac tiéu
chuan hién hanh. Thoi diém 14y miu: 3 lan
vao mua xuan (thang 1 - 3/2015). S& lugng
mau: 3 x 16 = 48 (mAu).

b. Déi véi dong vat néi: Vi tri 14y mau dong
vat néi trang v6i vi tri 14y miu nudc bing
phuong phap 14y mau hén hop theo khong gian.
Mau DVN dugc thu bang céach loc 50 lit nuéc qua
luéi Zooplankton (kich thuée mat luéi nhd hon 250
pm). Bao quan mau bang dung dich formaldehyde
4%. Mau dugc phan loai va dém s6 lugng bang
budng d€m sinh vat ndi (plankton) va soi tudi trén
kinh hién vi soi néi véi d6 phéng dai 1an lugt 1a 4x,
40x; trong truong hop cin thiét st dung kinh hién
vi ¢6 d6 phéng dai 100x dé kiém tra két qua dinh
loai bang hinh thai. Pinh danh theo khéa “Pinh

loai déng vat khéng xuong séng Bic Viét Nam”
ctia Ding Ngoc Thanh va cs. (1980).

2.2.2, Phuong phap danh gia

- Két qua danh gia chat lugng nudc dude so
sanh véi QCVN 08 - MT: 2015/BTNMT - Quy
chuén ky thuat quéc gia vé chét lugng nudc
mit, cot B1 phuc vu muc dich thuy lgi; Mtc do
dinh dudng ctia nuéc danh gia bang thang phan
loai trang thai dinh ducng cua Carlson (1977).

- Mtic d6 da dang va phong phud cua dong
vat néi duge xac dinh bing céc chi s6 da dang
trich dan bdi Via Trung Tang (2009) nhu sau:

+ Mtc d0 da dang binh quén ctaa thuc vat
duge xac dinh bang chi s6 da dang binh quén
Shannon - Weiner (1949) - H’

w30 ()

+ Miic do phong phu vé loai st dung cac chi
s6 do giau loai (D) cia Simpson (1949), Margalef
(1958), Odum (1960), Menhinick (1964) st dung
cong thic (tuong Gng):

D = ———hoiic D = hofic D =— hoic D = —

2(%)2 : IgN ¢ 100 ° VN

+ Mitic d6 uu thé& cua loai trong khu hé
thong qua chi s6 binh quan (E - Pielou, 1996)
hay chi s6 uu thé (C - Simpson, 1949)

Hinh 1. Ban d6 vi tri 1dy mau cac kénh muong thuy 1¢i nghién citu
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Bang 2. M6i quan hé ctia chi s6 tinh trang dinh dudng (TSI) véi cac thong sé

Chi sé tinh trang dinh dwéng (TSI) Do sau dia Secchi (m) Piang (/1) Chlorophyll a (pg/l)
0 64 0,75 0,04
10 32 1,5 0,12
20 16 0,34
30 8 0,94
40 4 12 2,6
50 2 24 6,4
60 1 48 20
70 0,5 96 56
80 0,25 192 154
90 0,12 384 427

100 0,062 768 1,183

Nguén: Carlson,1977

E =$ vaC =32

Trong d6: s - s loai trong mau vat; Pi - ty
16 s6 luong ca thé caa loai thi i so véi tong sd;
ni: S8 ca thé cta loai i trong mAu thu; N: Téng
s6 ca thé trong mau

- Méi quan hé gitia mic d6 dinh dudng va
cu tric khu hé déng vat néi dude danh gia bang
phén tich tuong quan theo cip (thé hién théng
qua hé s6 tuong quan (r) gitia thong s6 chat luong
nude va cac chi s6 da dang doéng vat néi).

3. KET QUA VA THAO LUAN

3.1. Hién trang chat lugng nudc mat kénh
muong thuy 1gi huyén Gia LAm

Két qua quan tric chat lugng nuée cho thay
cac muong trén dia ban huyén Gia Lam c6 chit
luong khac biét dang ké do anh hudng béi st
dung va mtc d6 nhan thai.

Gia tri pH tai tat ci cac kénh muong thuy
lgi dao dong tu 7,59 - 8,68, déu nam trong gi6i
han cho phép tit 5,5 - 9 caa QCVN 08 -
MT:2015/BTNMT c6t Bl. Tuy nhién, van con
37,5% cac kénh muong thuy 1gi c6 gia tri pH 16n
hon 8 1a do anh hudng ctia nudc thai sinh hoat
va nude thai chin nudi (Thuan Tén, xa Da Tén).
C6 56,25% cac muong dam biao QCVN vé oxy
hoa tan (DO) véi gia tri cao nhat 6 khu vuc
Pong Du va séng Bic Hung Hai cho thiy mit
thoang 16n va x4o tron dong chay tét thic ddy
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qué trinh khuéch tan. Ngudc lai, con cé 43,75%
kénh muong c6 gia tri DO thap hon QCVN vdi
DO thap nhat 1a 3,25 mg/l 6 Khoan Té, xa Da
Tén do anh hudng ti lugng 16n nuée thai sinh
hoat tai khu vuc nay (Bang 1 va 3).

Ham lugng chét hitu co (thé hién théng qua
gia tri nhu cau oxy hoa hoc - COD) tai hau hét
cac dia diém 14y mau déu thap hon véi QCVN,
thudng thap 6 cac muong khong nhan nudc thai
sinh hoat va da phan rat cao d6i véi khu vuc Da
Tén (noi cé tai lugng thai cao). Cac dang dinh
dudng nito, photpho hoda tan trong thuy vuc co
gia tri trung binh hau hét déu xap xi va vuot
quy chuén cho phép tu 1,04 - 19,4 14n d6i véi
théng s6 amoni (N - NH,") va tu ti 1,1 - 2,0 1an
tai mot s6 dia diém 14y mAu d6i véi thong so
photphat (P - PO,*). Diéu nay cho thiy dau
hiéu du thiua dinh dudng va 6 nhiém hiiu co &
cac kénh muong thuy lgi.

Qua 3 dot thu mAu tai 16 dia diém da chon
thu dudc gia tri trung binh cac théng s6 dinh
dudng va trang thai phd dudng tai cac dia diém
nghién ctiu (Bang 3) cho thay:

Ham lugng TN & cac cac thliy vuc nghién
ctu ¢6 sy chénh léch kha 16n (0,83 - 12,92 mg/l)
cao hon rat nhiéu so v6i TN trong nudc tu nhién
(0,2 - 0,5 mg/l theo LLé Van Khoa, 2007). Tuong
tu, TP dao déng tu 0,08 - 0,78 mg/l. Do TP la
nhan t§ giéi han trong phat trién cla tdo nén
ching tré thanh nhan t6 quyét dinh mtc do phud
dudng (Scholten et al., 2005).
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Bang 3. Gia tri trung binh cac théng s6 1y héa tai cac diém nghién cttu

+ . 3. Do sau
My oH DO CcoD N - NH,4 N - NO; P - POy TN TP Secchi Chl a TSl
(mg/l)  (mgfl) (mg/l) (mg/l) (mg/l) (mg/)  (mgfl) (m) (Hg/
M1 7,83 3,54 25 1,02 0,4 0,05 1,85 0,08 0,24 111,23 66,14
M2 8,60 3,98 25 0,81 0,08 0,05 1,16 0,06 0,27 107,95 62,78
M3 8,68 4,05 38 0,52 0,12 0,15 0,83 0,19 0,21 69,10 79,62
M4 8,51 4,12 25 0,64 0,09 0,08 0,95 0,10 0,12 52,48 70,56
M5 8,48 3,94 44 0,61 0,10 0,12 0,92 0,15 0,07 62,92 76,00
M6 7,61 3,50 16 4,37 0,13 0,23 5,85 0,29 0,21 53,15 85,66
M7 7,70 5,02 25 4,14 0,28 0,29 5,75 0,36 0,09 69,80 89,08
M8 7,88 4,25 22 4,39 0,19 0,30 5,95 0,37 0,42 79,34 89,51
M9 7,93 5,06 13 0,65 0,11 0,20 1,00 0,25 0,55 41,00 83,67
M10 7,59 4,48 24 7,90 0,09 0,40 10,39 0,49 0,39 33,94 93,28
M11 7,85 3,60 18 6,07 0,28 0,59 8,25 0,74 0,68 107,67 99,47
M12 8,01 5,31 15 8,10 0,08 0,52 10,64 0,65 0,65 40,10 97,44
M13 7,81 3,25 26 6,91 0,11 0,33 9,13 0,41 0,11 85,60 91,01
M14 8,08 4,83 21 8,34 0,17 0,40 11,06 0,50 0,11 85,48 93,64
M15 7,67 5,35 22 5,89 0,08 0,60 7,77 0,75 0,20 84,46 99,55
M16 7,98 3,28 25 9,71 0,23 0,62 12,92 0,78 0,39 273,55 100
QCVN 55-9,0 >4 30 0,50 10 0,30 - - - - -

Chi s6 tinh trang dinh dudng (Trophic State
Index - TSI) lan lugt 1a: mic 1 (60 - 70%); miic 2
(70 - 80%); miic 3 (80 - 90%) va miic 4 (90 - 100%)
theo thi tu ting dan vé dinh dudng. Cac théng s’
c6 mdi quan hé mat thiét véi mutc d6 dinh dudng 1a
Chlorophyll a (Chl a) va d6 sdu Secchi cting cho
thay xu huéng nay. Tuy nhién do anh hudng caa su
phong phi vé cac loai tdo va thuc vat 16n, do anh
hudng tit d6 duc do cac hat sét hoic chat ran 1o ling
nén xu thé thé hién théng qua Chl a va do siu
Secchi khong r6 rét nhu TP.

Xem xét vé tinh trang dinh dudng cua céac
thuy vuc nhan thay N va P ¢6 méi tuong quan
thuén véi nhau, trong d6 cac muong chia ra lam
3 nhém ro rét:

+ Dinh dudng thap: TN trong khodng 0 - 2
mg/l va TP trong khoang 0 - 0,2 mg/l;

+ Dinh dudng trung binh: TN trong khoang
2 - 7 mg/l va TP trong khoang 0,2 - 0,4 mg/l;

+ Dinh dudng cao: TN trong khoang 7 - 14
mg/l va TP trong khoang 0,4 - 0,8 mg/l.

800

, ¥ o R A

600 ¢
= 'S 2
& ,400 PP TGP S—
g . bod
& ,200 -‘(

®
00— . . .
0 3 6 9 12 15
TN (mg/1)

Hinh 2. Bién dong ctia TN va TP theo cac dia diém nghién citu
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3.2. Mé6i quan hé gita cdu tric quan xa
dong vat néi véi mitc d6 dinh dudng tai cac
kénh muong thuy lgi

Théi gian nghién ctu ndm trong mua xuin,
13 thoi diém bung phat vé s6 lugng ctia nhiéu
loai dong vat néi (PVN) (Pang Ngoc Thanh va
cs., 2002), két qua cho thay ching xuat hién kha
phong phi vé6i tdng s6 19 ho, trong d6 Rotatoria
v6i 12 ho, Cladocera c6 5 ho va Copepoda c6 2
ho. Xem xét trén tung mic dinh dudéng nhan
thay c6 su khac biét vé thanh phan loai gitia cac
mtic d6 dinh dudng. S6 lugng ho va sé lugng loai
d cac mtc do dinh dudng dao dong tiu 34 - 48
loai. S6 lugng loai cao nhat d muc do dinh dudng
tt 70 - 80 v6i 17 ho va 48 loai xuat hién va thap
nh4t 6 miic dinh dudng 80 - 90 véi 10 ho va 34
loai xuét hién. Téng s6 loai PVN duge tim thay
1a 71, trong d6, tai méi vi tri thiy vuc s6 lugng
loai dao ddng tu 11 loai - 38 loai trong d6
Rotatoria 4 - 24 loai, Cladocera gom 2 - 13 loai,
Copepoda gom 1 - 8 loai. Do d6, trong 3 nhém,
Rotatoria van 12 nhém c6 uu thé 16n nhat é hau
hét cac mic d6 dinh dudng kénh muong thuy
lgi. Diéu nay phu hop véi cau tric quan xa dong
vat ndi ¢ cac thiy vuc nuée ngot cta Viét Nam
Pang Ngoc Thanh va cs., 2002; Duong Tri
Diing va Nguyén Hoang Oanh, 2011; Nguyén
Thi Kim Lién va cs., 2014).

Danh gia méi quan hé gifia cac yéu té nhu
diéu kién dong chay, kich thuéc thuy vuc (rong,
sdu...), su ton tai cua thuc vat 16n va déng vat
16n (tém, c4a...) cho thay su anh hudng cua
ching t61 DVN 1a khong c6 ¥ nghia théng ké
(véi T < 0,25).

Cladocera 12 nhém ua nudc sach c6 méi
quan hé mat thiét véi ndong dd oxy hoa tan trong
nudc. Trong khi d6, Rotifera 1a nhém ua hitu co,
c6 tuong quan mat thiét véi nhu ciu oxy cua
kénh muong thuy 1oi (thé hién théng qua COD).
Diéu nay phu hop véi nhiing nhan dinh vé tap
tinh s6ng ctia cdc nhém sinh vat nay (Ding
Ngoc Thanh va cs. 2002; Hessen et al., 2003). S&
lugng loai, cac chi s6 da dang, chi s& uu thé co
moi quan hé chat véi nong do hitu co, dinh
dudng N va P, d6 sau Secchi va chlorophyll a
(Bang 4).

Mat d6 DVN c6 mtic d6 bién dong rat 16n
gitia cac kénh muong trong d6 da phan nam
trong khoang 10.000 dén 1.450.000 ca thé/m®.
Chénh léch vé mat d6 gitta cac lan 14y mau
cling rat 16n (chu yéu roi vao cic mau c6 miic
do nhan thai trung binh dén cao). Nhan thay,
xép theo miic d6 dinh dudng, tai cac mau cé
TSI cao, mat d0 DVN thuong 16n hon so véi
nhing kénh muong c6 mtc d6 dinh dudng
thap (Hinh 3).

Bang 4. Tuong quan giwa chat lugng nudc va dong vat néi tai cac kénh muong nghién ciu

Daéng vat ndi pH DO CcOoD TN TP TSI Secchi Chl a
Mat do 0.068 -0.032 0.145 -0.031 0.069 0.363* 0.170 -0.061
Mat do Rotatoria 0.090 0.079 0.468* -0.010 0.062 0.056 0.097 -0.007
Mat d6 Cladocera - 0.005 0.292* 0.112 -0.086 -0.038 -0.034 0.114 -0.150
Mat a6 Copepoda -0.003 0.111 -0.157 0.059 0.194 0.176 0.272* 0.016
H' 0.053 0.082 0.231 -0.303* -0.377* -0.343* 0.254* -0.407*
Sé loai -0.017 -0.117 0.398* - 0.390* - 0.503* - 0.458* 0.279* 0.020
D - Margalef -0.031 -0.107 0.370* -0.382* -0.512* - 0.465* 0.238 0.045
D - Odum -0.017 -0.117 0.398* - 0.390* - 0.503* - 0.458* 0.279* 0.020
D - Menhinick -0.061 -0.062 0.244 -0.322* -0.478* - 0.434* 0.092 0.103
D - Simpson -0.040 -0.048 0.186 -0.415* -0.567* -0.516* 0.118 -0.057
C -0.013 0.140 0.327* 0.342*¢ 0.415* 0.377* -0.059 0.226
E 0.071 0.129 0.187 -0.219 -0.166 -0.241 0.200 -0.513*

Ghi chii: “*” Tuong quan cé ¥ nghia théng ké véi p < 0,05, n = 48
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Hinh 3. Mat d6 ca thé PVN & cac dia diém thu mau theo mitc dinh dudng

20

B D-Margalef ® D-Simpson

Mtrc 3 dinh dudng

Hinh 4. Chi s6 da dang & cac dia diém thu miu theo miic dinh dudng

Tuong tu nhu vay, trong cac chi s6 da dang
sinh hoc, chi s6 da dang H’ tai cic vi tri 1ay mau
dao dong trong khoang tit 0,78 - 3,23 déu nim &
mtc da dang thap dén trung binh (Piang Ngoc
Thanh, 1980). Chi s6 da dang binh quan H’ va
cic chi s6 da dang tinh theo cong thiic Margalef
va Simpson & miic dinh dudng 60 - 80% cao hon
dang ké so véi mic dinh dudng 80 - 100% (Hinh
4). Xu thé ngudc lai nhung khong ro rét thé hién
6 chi s6 uvu thé.

3.3. Pé xuit st dung dong vat ndi lam chi thi
mic d¢ dinh dudng kénh muong thuy 1gi

Tu két qua danh gia tuong quan gifia cac
gia tri sinh hoc tinh trén dong vat néi véi chat

lugng nude, c6 thé néi mic d6 dinh dudng quyét
dinh phan nao cau tric quan xa DVN thong qua
tdo (thé hién qua théng s& Chlorophyll a). Panh
gi4 phan bd DVN (cin ct vao sy xuat hién cta
tiing loai) theo dong thoi N va P trong nuéc theo
tiéu chi:

- Loai chi xu4t hién & dinh dudng thap dén
trung binh (TN: 0 - 7 va TP: 0 - 0,4 mg/1)

- Loai chi xuat hién 6 dinh dudng trung
binh dén cao (TN > 7 va TP > 0,4 mg/l)

- Loai xuét hién 6 tat ca cAc mau c6 mitc
dinh dudng khac nhau

C6 9 loai Rotatoria, 6 loai Cladocera va
4 loai Copepoda thuéc nhém réng dinh dudng
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Bang 4. Danh muc cac loai dong vat néi
¢6 kha ning lam chi thi sinh hoc cho mitc d9 dinh dudng

Tén loai chi thi

Tiéu chi
Lé&p Rotatoria

B6 Cladocea Phan I&p Copepoda

Lencane leonitina;
Brachionus calyciflorus;
Brachionus caudatus;

Loai rébng N va P

Brachionus urceus;
Brachionus plicatilis;
Brachionus angularis;
Brachionus quadridentatus;
Anuraeopsia fissa;
Pompholyx complanata

Loai dinh dwéng thap dén
trung binh

Brachionus budapestinensis;

Brachionus falcatus;

0 Brachionus forficul;
Keratella tropica

Loai dinh dw&ng trung binh

dén cao

(TN>7mg/lva TP > 0,4
mg/l)

Moina dubia;
Bosmina longirostris;
Bosminopsis deitersi;

Thermocyclops taihokuensis;
Microcyclops varicans;
Eucyclops serrulatus;
Diaphanosoma Thermocyclops hyslinus
leuchtenbergianum;

Diaphanosoma sarsi;

Daphinia lumholtzl

Ceriodaphnia laticaudata;
Alona davidi

Sida crystallina;
Ceriodaphnia quadraugula O.F

Eucyclops serrulatus;
Ectocyclops phaleratus

(ching xu&t hién ¢ moi mic dinh dudng) dong
thoi thuong 14 nhiing loai xuat hién & tat ca céac
kénh muodng nghién ctu. Loai dinh dudéng N, P
thap dén trung binh gom c6 2 loai Rotatoria va
2 loai Cladocera, chiing chi xudt hién ¢ nhiing
kénh, muong c6 chat lugng nudc tdt va miic do
dinh dudng thap. Ngugc lai 1a loai dinh dudng
trung binh dén cao gom cé 2 loai Cladocera va 2
loai Copepoda. Bén canh d6 con c6 tong sé 44
loai do tan sudt xuidt hién trong thoi gian
nghién ctu chua da day nén khéng thé két luan
dac diém thich nghi dinh dudng cta ching.

4. KET LUAN

DVN tai cac kénh muong thuy lgi nghién
ctu trén dia ban Gia Lam c6 71 loai DVN dudgc
tim thdy thudc 3 nhém 16n 1a 16p Rotatoria (39
loai), b6 Cladocera (22 loal) va phan 16p
Copepoda (10 loai). Gia tri da dang DVN 6 miic
trung binh, cac muong c¢6 mic dinh dudng cao
(TSI ndm trong khoang 80 - 100%) thudng kém
da dang hon so v6i cac mudng ¢6 mic dinh dudng
trung binh (TSI ndm trong khoang 60 - 80%).
Trong cac nhém Rotatoria c6 xu huéng uu thé 16n
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d mtc dinh dudng cao, trong khi Cladocera va
Copepoda phan bé rong va on dinh hon.

Tai 16 diém nghién ctu, mot s6 loai chi
thich hop 6 miic do dinh dudng thip dén trung
binh (TN: 0 - 7 mg/l va TP: 0 - 0,4 mg/l) nhu
Brachionus budapestinensis, Brachionus
falcatus, Brachionus forficula, Keratella tropica
(Rotatoria); Sida
quadraugula (Cladocera). Bén canh d6, c6 mét
s6 loai chi thich hop 6 mic d6 dinh dudng tu
nhu
laticaudata, Alona davidi (Cladocera); Eucyclops

crystallina, Ceriodaphnia

trung binh t61 cao Ceriodaphnia
serrulatus, Ectocyclops phaleratus (Copepoda).
Chiing 1a nhiing loai ¢6 kha n#ng tré thanh sinh
vat chi thi cho chat lugng nuéc trén dia ban,
tuong ting la sinh vat nhay cam va sinh vat
chéng chiu dinh dudng.
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Phu luc. Danh muc cac loai dong vat néi trén dia ban nghién citu

Mat do trung binh Tan suét xuét hién

STT Tén loai (4 thé/m® n = 1 - 48) (n = 48)
1 Rotatoria neptunia (Ehrenberg) 267 3
2 Philodina roseola (Ehrenberg) 533 4
3 Trichocera simillis (Wierzejski) 467 5
4 Trichocera tigris (Muller) 800 1
5 Trichocera longiseta (Schrank) 267 5
6 Trichocera pusilla (Lauterborn) 800 1
7 Ploesoma lenticulare (Herrick) 400 1
8 Ploesoma truncatum (Levander) 450 3
9 Polyarthra vulgaris (Carlin) 600 1
10 Asplanchopus multiceps (Schrank) 2.400 5
11 Lencane luna (Muller) 2.517 3
12 Lencane leonitina (Turner) 2.230 15
13 Lencane hasata (Muray) 500 1
14 Lencane signifera ploenensis (Voigt) 200 3
15 Lencane quadridentata (Ehrenberg) 267 5
16 Lencane stenroosi (Meissner) 250 1
17 Lencane crenata (Harring) 500 2
18 Lencane bulla (Gosse) 2.750 1
19 Trichotria tetractis (Ehrenberg) 600 3
20 Mytilina ventralis (Ehrenbeg) 700 3
21 Lepadella patella (Muller) 200 2
22 Dipleuchlanis propatuia (Gosse) 1.500 5
23 Brachionus angularis (Gosse) 36.945 17
24 Brachionus budapestinensis (Daday) 1770 8
25 Brachionus diversicornis (Daday) 700 3
26 Brachionus calyciflorus (Pallas) 2.223 26
27 Brachionus caudatus (Apstein) 5.758 23
28 Brachionus urceus (Linnaeus) 16.409 32
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29 Brachionus falcatus (Zacharias) 1.594 6
30 Brachionus plicatilis (Muller) 70.461 35
31 Brachionus forficula (Wierzejski) 5.530

32 Platyas quadridentatus (Ehrenbeg) 167

33 Brachionus quadridentatus (Hermann) 3.981 12
34 Platyias patulus (Muller) 2.075

35 Keratella tropica (Apstein) 1.650

36 Keratella cochlearis (Gosse) 350 4
37 Anuraeopsia fissa (Gosse) 2175 17
38 Filinia longiseta (Ehrenberg) 600 3
39 Pompholyx complanata (Gosse) 3.492 11
40 Bosmina logirostris (Muller) 9.067 12
41 Bosminopsis deitersi (Richard) 9.958 14
42 Sida crystallina (Muller) 1.310 8

43 Diaphanosoma leuchtenbergianum (Fischer) 24.323 42
44 Diaphanosoma sarsi (Richard) 32.257 41
45 Macrothrix triserialis (Brady) 2.000 1

46 Macrothrix spinosa (King) 325

47 Moinodaphnia macleayii (King) 8.375

48 Moina dubia de (Guerne et Richard) 5.932 23
49 Daphinia lumholtzi(Sars) 6.153 23
50 Daphnia carinata (King) 1.892 9

51 Ceriodaphnia rigaudi (Richard) 650 2

52 Ceriodaphnia quadraugula O.F. (Muller) 890 8

53 Ceriodaphnia laticaudata (Muller) 7.342 9

54 Dadaya macrops (Daday) 583 5

55 Chydoru sphaericus sphaericus O.F. (Muller) 2.533 5

56 Disparalona rostrata (Koch) 1.500 2

57 Pleuroxus hamatus hamatus (Birge) 200 1

58 Alona guttata guttata (Sars) 200 1

59 Alona davidi (Richard) 5.688 6

60 Leydigia acanhocercoides (Fisher) 3.250 2

61 Copepod naupli 22.844 40
62 Eucyclops serrulatus (Fischer) 513 4

63 Eucyclops speratus (Lillieborg) 17.136 35
64 Paracyclops fimbriatus (Fischer) 413

65 Ectocyclops phaleratus (Koch) 1.046

66 Tropocyclops prasinus (Fischer) 500

67 Microcyclops varicans (Vars) 19.904 44
68 Mesocyclops leuckarti (Claus) 2.600 1

69 Thermocyclops taihokuensis (Harada) 2.658 9

70 Thermocyclops hyslinus (Rehberg) 3.401 29
71 Attheyella vietnamica (Borutzky) 1.000 1

Ghi chi: Mat do trung binh chi tinh tai c4c vi tri c6 xuat hién.
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A B C D E

Hinh 5. Mt s6 loai Rotatoria xuét hién trén dia ban nghién citu

Ghi chu: (A) Lecane leontina; (B) Brachionus calyciflorus; (C) Brachionus urceus; (D) Brachionus angularis; (E) Brachionus
quadridentatus; (F) Keratella tropica.

Hinh 6. M6t s6 loai Cladoreca va Copepoda xuat hién trén dia ban nghién citu

Ghi chu: (A) Moina dubia; (B) Bosmina longirostris; (C) Diaphanosoma sarsi; (D) Ceriodaphnia laticaudata; (E) Thermocyclops
taihokuensis; (F) Microcyclops varicans.
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