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L&i néi dau

TCVN 7220-1: 2002 do Ti€éu ban ki thuat Tiéu chuan
TCVN /TC 147/ SC1 "Phuong phap sinh hoc" bién soan,
Téng cuc Tiéu chudn Do ludng Chat luong dé nghi, B

Khoa hoc va Céng nghé ban hanh.



Giéi thiéu
Chat lugng nudc clia mét thuy vuc c6 anh hudng nhiéu dén quan thé déng, thuc vat séng trong do.

Phuong phap sinh hoc danh gia chat lugng nuéc clha cac thuy vuc dang dudc (ng dung rong rai 6
nhiéu nuéc trén thé gidi. T6 chic Tiéu chuan hoa Quéc t& (ISO) da ban hanh mét s6 tiéu chudn quéc té
vé phuong phap ding dong vat khdng xuang séng & day c8 I6n (Benthic macro-invertebrates) lam dir
liéu sinh hoc dé& phan loai chat ludng sinh hoc séng va qua d6 dé danh gia tac ddong nhan tao dén chat
luong nudc séng. CAc tiéu chudn qudc té nay da dudc chap nhan thanh cac tiéu chuén Viét Nam, nhu
TCVN 6966-1:2001 (ISO 8689-1), TCVN 6966-2:2001 (ISO 8689-2), TCVN 7176:2002 (ISO 7828),
TCVN 7177:2002 (ISO 8265), v.v.

Phuong phép st dung déng vat khéng xuong séng & day cd trung binh (Benthic meio-invertebrates) dé
danh gia chat lugng sinh hoc séng va qua d6 danh gia chat luong nuéc séng sé dudc Tiéu ban Phuong
phép sinh hoc thudc Ban k§ thuat Tiéu chudn TCVN/TC 147 Chét luong Nudc bién soan thanh mot bo
TCVN trong thdi gian t6i. Tiéu chuan dau tién clia Bo tiéu chuan nay dé cap dén phuong phap st dung
Giun tron (Nematoda) lam chi thi. Cac tiéu chuan dudc bién soan ti€p sau s& dé cap dén cac dai dién

dién hinh khac ctia meiobenthos.
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Chat lugng nudc — Panh gia chat luong nudc theo chi sd sinh hoc —

Phan 1: Phuong phap lady mau giun tron (Nematoda) va dong vat
khdong xudng séng 6 day cd trung binh (PVDTB) tai cac vung
nuéc ndng bing dung cu l1dy mau dinh lugng

Water quality — Water quality assessment by use of biological index —

Part 1: Method of use of quantitative samplers for benthic nematodes and meio-benthos on

substrata in shallow freshwaters

Canh bao: Khi lam viéc dudi nuéc & chd nuéc sau va chay, dic biét 1a noi c6 nén day khéng &n

dinh, phai tuan thd nghiém ngit cac yéu cau vé an toan trong khi lay mau hién trugng.

1 Pham vi ap dung

Tiéu chuén nay qui dinh va huéng dan sl dung cac dung cu va cach thiic 1dy mau dinh lugng giun tron
va cac nhém ddng vat khdong xuong séng & day khac cd trung binh (tir day viét tat 1a PVDTB) bang
dung cu ld8y mau hinh vuéng, hinh tru & nhiing noi c6 d6 sau nhé han 500 mm (trong nhiing diéu kién cu
thé, co6 thé ap dung ca & dd sau ctia nudc t6i 1 m) va bang gau Ponar hodc Petersen d6i véi cac viing

nuéc sau hon 1 mét cd nén day phic tap: cat, san, bun, dat sét, v.v.

Phuong phap nay dudc ap dung dé 1ay mau & hau hét cac loai thuy vuc nhu: séng, cac dong chay va
cla song [35]. K&t qua 1ay mau bang dung cu 14y mau hinh tru va hinh vuéng c6 thé cung cap chinh xac
cac di liéu dinh lugng vé hién trang, tinh da dang va su phong pha vé méi quan hé cta cac don vi phan

loai trong quan xa giun tron va cac nhém BVDTB khac.
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=n 2 =n =
2 Tiéu chuan vién dan

TCVN 5993: 1995 (ISO 5667-3: 1985) Chat lugng nudc - LAy mau - Huéng dan bao quan mau va x{r ly

mau.

3 Thuat ngir va dinh nghia
Trong tiéu chudn nay, st dung cac thuat ngi sau:
3.1 Tram tich day (benthic deposit)

La cac chat Iang tich tu trén day sdng, sudi, hd ao hoac bién c6 thé chira cac chat hitu co dudc sinh ra
do cac nguyén nhan nhu x6i mon tu nhién, cac qua trinh sinh hoc hodc xa nudc thai va ciing 1a noi séng

clia dong vat day.
3.2 Dong vat khdng xudng séng 6 day (DVD) (benthic invertebrates)

La nhém ddng vat khéng xuong séng, ton tai va phat trién & nén day clia cac hé sinh thai thuy vuc khac

nhau nhu ao, hé, dam, séng sudi va bién.
3.3 Dong vat khdng xuong séng & day ¢d trung binh (DVDTB) (benthic meio-invertebrates)

La nhém déng vat khdng xuong séng & day co kich thudc trung binh (c6 chiéu dai co thé tir 42 uym dén
1000 pm), khéng nhin thdy dudc bang méat thudng va chi quan sat dudc bang cac loai kinh phéng dai.

3.4 Chi sd sinh hoc (biological index)

La chi s6 thé hién su phong phu, mic do tuong déng, mic dd da dang, ty 1& gitta nhém loai (ca thé) chi
thi trén téng s6 ho (ca thé), uu thé€ cla cac loai tai tiing diém nghién cltu cla quan xa khéng xuong

séng G day cd 16n va quan xa khong xuang séng & day ¢ trung binh.

4 Nguyén tic

L&y mau giun tron va BVDTB & nhiing ving nudc chay, khéng sau bang dung cu |dy mau cAm tay néu

trong tiéu chudn nay 1a tach va 1ay mot phan tram tich day clia noi dudc 1ay mau.

5 Dung cu ldy mau
5.1 Dung cu ldy mau hinh vuédng

Hau hét ddng vat khéng xuong séng G day ¢ trung binh, trong d6 ¢6 giun tron thudng séng trong 16p bun

day tir 1 cm dén 15 cm cach bé mat clia day. Dién tich bé mat day khoang 20 cm? la tuong d6i du dé co6
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thé thu dudc hau hét dai dién clia ching. Dung cu ldy mau 1a thuéng kim loai hinh vudng véi canh 5 cm x

5 cm; than va can hinh tron dai 450 mm, ¢ nap day phia trén khi thao tac Idy mau.
5.2 Dung cu lay mau hinh tru

Dung cu |&y mau 1& mét 6ng kim loai hinh tru véi phan trén c6 tay cdm va ndp day khi thao tac (hinh 1).
Dung cu 18y mau hinh tru ¢ céu tao nhu sau: Gd phia trén dudc day bang mét ndp nhua hay kim loai c6
tac dung bit kin trong qua trinh thao tac 18y mau trdm tich day va nhac 1&én khdi day, con gd phia dudi
(day) co rang cua dé tién thao tac khi nén day la san va nhiéu ba thuc vat, d6 sau clia méi rang cua Ia tir
3 mm dén 10 mm, khoang céach gilta cac rang la tr 5 mm dén 10 mm. Pudng kinh cla dung cu hinh tru
thudng 1a 55 mm hozc 100 mm, chiéu dai clia than &ng 1a 400 mm hozc 500 mm. Tay cAm hinh tron dai
khoang 70 mm véi duang kinh tir 15 mm dén 20 mm.

5.3 Gau Ponar hoac Petersen

Dung cu |&8y mau loai nay dudc ding dé 18y mau & cac thuy vuc c6 d6 sau hon 1 mét. Gau Ponar nhu
mé ta trong hinh 2 c6 nguyén ly cdu tao, két cdu va kich thudc giéng nhu gau Petersen. Gau Ponar
chudn c6 kich thudc miéng gau rong 230 mm, dién tich ngoam mat day 1a 0,053 m? va nang 13,7 kg.

6 Dung cu phan tich trong phong thi nghiém

Ngoai cac dung cu chuyén dung va théng dung trong phong thi nghiém can thiét cho phan tich BVDTB

va giun tron, can cé cac dung cu sau:

6.1 Kinh hién vi

Dung kinh hién vi quang hoc ho&c kinh hién vi soi néi, c6 dé phéng dai tir 400 14n dén 1000 lan.
6.1 Kinh lup

Dung kinh 1tp ¢6 d6 phéng dai tir 28 1an dén 140 lan.



TCVN 7220-1: 2002 Kich thudc tinh bang milimét

1
I_J:IIZIA

10 3

400-500

l; 13-10

Hinh 1 - Vi du vé 8ng kim loai ldy mau hinh tru
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7 Quy trinh l1dy mau
7.1 Chon dung cu lay mau

Tuy thudc vao muc dich I&y mau dinh lugng va diéu kién dia hinh noi tién hanh nghién cGu, ngudi thao

tac 18y mau c6 thé chon mét trong hai dung cu I8y mau 1a thudng kim loai hinh vudng hoac hinh tru.

Viéc Iua chon dung cu I8y mau &ng (thudng) kim loai kiéu hinh tru hodc hinh vuéng, hodc gau
Ponar/Petersen |a hoan toan tuy thudc vao ky nang Iay mau, kinh nghiém ctia mdi ngudi va diéu kién
tai ch®. & noi nuGc chay cham hodc nudc sau va cb tham thuc vat, dung cu I8y mau hinh tru c6 nhiéu
uu thé& do it phu thudc vao van téc dong nuéc ma van phat huy t6i da cong dung clia né. Ngoai ra, dung
cu 18y mau kim loai hinh tru thudng dudc dung trong trudng hop khi nén day la bun nhuyén, cat min

hoac dat sét va dat thit.
7.2 Dung thudng kim loai hinh vudng

D& c6 cac s liéu dinh luong, thudng thu trdm tich clia 4 thuéng thu hinh vudng trong mét 1an thu tai mot
diém 18y mau. Dung cu I8y mAu 1a thuéng kim loai hinh vuéng v6i canh 5 cm x 5 cm, thao tac nhe
nhang dé khoéng lam déng manh téi cac ving bén canh, 4n nhe thuéng I&y mau sau vao nén day
15 cm, day nap phia trén cla thudng, rat 1&n va cho mau vao lo nhua dung tich 100 ml sau dé sé loc
qua ray 0,3 mm dé loai rac va cac mau dat, da con bam lai trén ray. N&u day la cat thoé hoac cat min thi
sé cho cat vao nudc sach, khudy tron mau trong lo nhua dung tich 1000 ml, sau d6 gan phan nudc phia
trén vao lo dung mau. Dung dia Petri d§ tiing phan mau 1én dia, cho thém nuéc 13 sach, khudy tron;
qua trinh nay nhic lai tir 7 d&n 10 I1an & dG dé tach tat ca dong vat day khong xuong séng khoi cat. Loai
bét nudc trong lo dung mau va dinh hinh bang formalin 4 %. Céng viéc phan tich dudc tién hanh dudi
kinh hién vi trong phong thi nghiém [35]. Dé&i véi tach loc giun tron, ly tam, phan tich va dinh loai, tién

hanh theo quy trinh néu & phu luc A [32].
7.3 Dung 6ng lay mau kim loai hinh tru

Do hau hét quan xa giun tron va cac BVDTB khac nhu: Copepoda, Turbellaria, Ostracoda, Gastrotricha,
Cnidaria v.v... thudng séng trong I16p bun day tir 1 cm dén 15 cm cach bé mét cla day nén thuc té€ khi 1y
mau chi can dién tich bé mat day tir 23,7 cm? dén 78,5 cm? 1a dd dé co thé thu dudc hau hét dai dién clia
chiing. Bé c6 cac s6 liéu dinh luong, thudng thu trdm tich ctia 4 6ng thu hinh tru trong 1 1an thu tai 1 diém
lay mau. Thao tac can nhe nhang dé khong lam ddng manh téi cac viing bén canh, 4n nhe 6ng Iay mau sau
vao nén day 15 cm, day ndp phia trén clia éng ldy mau, rat Ién va cho mau vao lo nhua sau dé sé loc qua
ray 0,3 mm dé loai rac va cac mau dat, da. Néu day 1a cat thi cho cat vao nudc sach, khuay tron mau trong
lo nhua dung tich 1000 ml, sau d6 gan phan nuéc phia trén vao lo dung mau 500 ml. Dung dia Petri d6 tiing
phan mau Ién dia, cho thém nudc 1a sach, khudy tron; qua trinh khudy nhac lai 7 dén 10 1an |a du dé tach tat

ca dong vat day khéng xuong séng khoi cat va bun. Loai b6t nudc trong lo dung mau va dinh hinh bang
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formalin 4 %, cong viéc giam dinh duoc tién hanh duéi kinh hién vi trong phong thi nghiém [35]. Déi véi tach

loc giun tron, ly tam, phan tich va dinh loai tham khao céach tién hanh theo quy trinh néu & phu luc A [32].
7.4 Dung gau ldy mau Ponar hoic Petersen

DaGi véi vung nudc sdu hon 1 mét c6 cau tric nén day la cat, bun, dat sét, dat tho, san v.v... thi viéc st
dung gau Ponar/Petersen 1a bién phap an toan va hiéu qua nhat cho cac mau dinh luong. D& cé cac s6
liéu dinh ludng thudng thu trdm tich clia 4 gau Ponar/ Petersen vdi téng dién tich day 1a 0,1 m? nén.
Tram tich dudc loc qua lugi 0,3 mm dé bd bét rac, vun cay va séi, dudc riia trong ray c6 dudng kinh
400 mm, v6i mat Iu6i 0,1 mm cho dén khi sach. Sau d6 mau BPVDTB dudc gan loc bét nudc va dugc luu
gilr trong lo dung mau dung tich 500 mm va dudc ¢ dinh bang formalin 4 % [35]. D6i véi riéng giun tron
(Nematoda) thi tram tich khéng qua qua trinh rira bo rac va san trong cac ray ma dudc cho vao lo nhua
500 ml va cé dinh bang formalin 10 %. Cac budc nghién citu, phan tich ti€p theo dudc ti€n hanh trong
phong thi nghiém.

Chu thich - T4t ca cac mau BVDTB va giun tron da thu dudc, can bdo quan theo TCVN 5993:1995.

10
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Phu luc A

(tham khao)

So doé tom tat quy trinh tach loc giun tron tir mau

Mau dat (250 cm®)

Y
L&y rac, da soi; bop toi

Loc thé qua ray
(kich thuéc 16 0,3 mm)

\4

Gan loc (5 lan dén 7 lan) trong
x6 nhua loai c6 dung tich10 it

A 4
Loc tinh qua ray
(kich thudc 16 0,063 mm)

l

Rdra sach can

|

Ly tm 3 lan
v = 2500 vong/phut

|

Ca dinh giun tron sach
bang formalin 4 %

11
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Foreword

TCVN 7220 — 1: 2002 is prepared by Technical
committee TCVN / TC 147/ SC1 " Biological method",
submitted by the Directorate for Standards and Quality
(STAMEQ) and approved by Ministry of Science and
Technology (MOST).

This English version of Vietham standard gives the

equivalent items and meanings in English language.

However, only the items and its meanings in Viethamese

language can be considered as Vietham standard.



Introduction

Water quality of every waterbody has impact on plants and animal populations. Biological method has
been widely used in many countries to assess water quality. Recently. the International Organization
for Standardization (ISO) has issued standards on biological methods using macro-invertebrates as
biological quality data for classification of rivers and assessment of human impact to water quality of
rivers. A few years ago, these International Standards were adopted as Vietnam Standards such as
TCVN 6966-1: 2001 (ISO 8689-1), TCVN 6966-2: 2001 (ISO 8689-2), TCVN 7176: 2002 (ISO 7828),
TCVN 7177: 2002 (ISO 8265). Standards on methods of using meio-benthos for classification of rivers
and for assessment of the biological quality of rivers have been drafting recently by TCVN Sub-
Technical Committee: TCVN/TC147/SC1 “Water quality - Biological methods for water quality
assessment”. That standards will be issued in serial by Vietnam national standards body in a near

future.

This first of serial standards on the water quality assessment by use of bio-index, the TCVN 7220-1:
2002 mentions only to a method of using Nematodes as bio-indicators. Other typical benthic
invertebrates with a view of biological indicators will be scope and subject metter for oncoming of

standard development.
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Water quality — Water quality assessment by using of biological

index —

Part 1: Method of using quantitative samplers for Nematodes and

meio-benthos on substrata in shallow freshwaters

Safety precautions - Working alone in water is not recommended in view of the risks from high
current velocities, deep waters and unstable beds, safety requirements must be strictly obeyed

during sampling.

1. Scope

This part of Vietham standard gives guidance on the equipment and procedure for quantitative
sampling of nematodes and other meio-benthos by quadrat samplers and cylinder samplers in water of
depth less than 500 mm (although methods are described to permit sampling, under certain conditions,
in a water depth of up to 1 m) and by Ponar/Petersen crab in watershed depth of more than 1 m with

mixed sediments such as sand, graves, mud, clay etc.

This procedure is applicable to the sampling of all accessible aquatic habitats in river, running currents
and estuaries. The results of using the above mentioned samplers provide precise quantitative data on
the presence, diversity and relative abundance of taxa in nematode and other meio-benthos

communities.

2. Normative reference

The following normative document contain provisions which, through reference in this text, contitute

provisions of this Vietnam standard
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TCVN 5593: 1995 (ISO 5667 - 3: 1985) Water quality - Sampling — Part 3: Guidance on the

preservation and handling of samples.

3. Interpretation

For purpose of this standard, the following terms apply

3.1. Bed deposits (Sediment)

All deposit matters in beds of rivers, watercourses, streams and estuaries that may contain organic
substances which had been resulted from natural erosion and biological process or discharge of waste

water. Sediment is a habitat for all meio-benthos and nematodes.

3.2. Benthic invertebrates

Group of benthic animals using sediment as a dwelling at the bottom of aquatic environment

3.3. Meiobenthos

All benthic invertebrates that are not easily visible without optic magnification and usually have the
length from 45 pum to 1 mm.

3.4. Bio-Index

A biological index designed to evaluate the abundance, similarity, diversity and proportion level
between each group individuals in terms of the total families at every investigating sites of meio-

benthos communities.

4. Principle

Sampling of nematodes and meio-benthos in shallow and running water by collection using manual
cylinder and quadrat samplers as mentioned in this standard is isolation of a portion of sediment at

sampling sites in the water body.

5. Sampling equipment

Depending on the sampling quantitative purpose and landscape conditions of the investigating areas,
one of the two type of sampling corers can be selected, which is a cylinder sampler or a quadrat
sampler.

5.1. Quadrat sampler

In general, allmost meio-benthos living in 1-15 cm depth of the bottom of an aquatic environment. With

a surface area of about 20 cm? sampled by quadrat sampler, it is possible to collect most of meio-

6
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benthos. Quadrat sampler used for sampling is a square of dimensions 5 cm x 5 cm with the cylindrical

handle of 450 mm length and closing cap on the opposite.

5.2 Cylinder sampler

The sampler consists of an open-ended cylinder with handle and closing cap at the upper end (Figure
1). The upper edge is covered by a plastic or metallic cap with a view to closing the cylinder when the
sediment sample is collected and lifted up from the river bed. The lower edge serrated teeth for the
user's convenience when sampling sites are with much gravel and debris of plants. The teeth are 3 mm
-10 mm deep and separated at the distance of 5mm -10 mm. The cylinder is 400 mm - 500 mm long
and has a diameter of 55 mm or 100 mm, designed with a round handle of 70 mm length and diameter

of 15 mm - 20 mm.

5.3 The Ponar or Petersen grab

The Ponar grab is used to sample in watershed of more than 1 metre depth. It is similar to the Petersen
grab in size, structure, weight as described in figure 2. A standard Ponar grab, weighs 13,7 kg with the
mouth opening in 230 mm width, which can collect a sampling area of 0,053 m? on river bed. This

sampler is best use for substrate with sand, gravel or small rocks.

6. Analyzing equipment in laboratory

Apart from specialized laboratory equipment, for meio-benthos and nematode analysis the following
tools are needed:
6.1. Microscope

The optical microscope or stereomicroscopes with magnification from 400 to 1000.

6.2. Binocular stereoscope/ magnifier

The stereoscope with a magnification from 28 to 140.

7. Sampling procedure

7.1. Choice of sampler

The choice between the cylinder type sampler and quadrat type sampler or Ponar grab depends on
personal preference based on operating experience and the prevailing conditions. In slow-flowing
water, or in deep waters and among vegetation, the cylinder sampler has the advantage of being less
dependent on velocity of flow to operate successfully. Besides, when in the substrate is presence mud,

sand, clay and loam, the metallic cylinder sampler to be preferred to use
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7.2. Quadrat sampler

In order to collect quantitative samples of the sediment, at every investigating site the sampling are
operated gently with 4 square corers to avoid disturbing the surroundings. The square sampler which
has the edges of 5 cm x 5 cm is pressed on sediment to depth of 15 cm, then the upper opening cover
is closed. The sediment in corer is picked up from the bottom and put to the plastic bottle of 100 ml and
washed through a net sieve with the mesh size of 0,3 mm to remove silty materials. In case of
sediment is sandy, it is convenient to place the samples with sandy particles in a bottle of 1000 ml.
Pour small part of the sample in a Petri disk, then add pure water and carefully stir to dislodge meio-
benthos from sands. Immediately after stirring, the upper layer of water is poured into a bottle (100 ml)
and this washing process is continued and repeated for 7-10 times, which relatively all meio-benthos is
released from sand particles. The bottled samples are fixed with 4% formalin and analyzed in laboratory
by using microscopes. For the centrifugation extraction, analysis and identification of nematodes, the

procedure is followed in accordance with the procedure described in Annex A of this standard.

7.3. Cylinder sampler

Due to most of meio-benthos such as Copepoda, Turbellaria, Ostracoda, Gastrotricha, Cnidaria etc.
reside bottom surface in a sediment layer of 1-15 cm depth, the bottom area of 23,7 cm? to 78,5 cm? to
be collected is actually sufficient for obtaining samples with predominant species of meio-benthos. The
cylinder sampler is pressured into sediment to the depth of 15 cm, then the upper opening cover is
closed. The sediment in corer is pick up from bottom and put to the plastic bottle of 1000 ml and
washed through a sieve net with the mesh size of 0,3 mm to remove silty material from the sample. In
case of sediment is sandy, place the samples with sandy particles in a bottle of 500 ml, pour each part
of the sample into Petri disks and add pure water and carefully stir to dislodge meio-benthos from
sands. Immediately after stirring, the upper layer of water is poured into a bottle (100 ml) and this
washing process is repeated for 7-10 times, which almost of meio-benthos released from the sand
particles. The bottled samples are fixed with 4 % formalin and analyzed in laboratory by using
microscopes. For the extraction centrifugation, analyses and identification of nematode, the procedure

is carried out in accordance with procedure described in Annex A of this standard.

7.4. Ponar or Petersen grab

For the watershed of more than 1 metre depth with the bottom of sand, mud, clay, loam, rock, etc. It is

the most effective and safe method to use Ponar/ Petersen grabs to collect quantitative samples.

For sampling quantitative data of sediment, at every investigating sit the Ponar/Petersen grab may be
used to conduct 4 samples of sediment so that the grab collects fully 0,1 m? from the bottom surface of
the site. The sediment in grabs is filtered through a sieve net, with the mesh size of 0,3 mm to remove
silty materials and washed through a net with frame 400 mm in diameter and the mesh of 0,1 mm.

Afterwards, the samples of meio-benthos are decanted and stored in the bottle of 500 ml and fixed in
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formalin 4%. As per nematode samples, the sediment will be put into plastic bottle of 500 ml and fixed
in hot formalin 10 % without being washed and extracted in sieves. The next steps for research and

analysis will be performed in laboratories.

NOTE: All collected samples of meio-benthos and nematodes should be stored in accordance with the TCVN

5993 — 1995.
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Dimension in millimeters

‘ ]

400-500

I 1

Figue 1 - Example of a cylinder sampler

Figue 2 - Example of a Ponar grab
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Annex A

(Informative)

Simplified flowchart for analysis and identification of Nematodes

Sediment

!

Remove of gravels, small rocks
and debris of plants, etc

'

Through sieve 300 um

!

Decantation for 5-7 times in
plastic bucket of 10 litres

!

Through sieve 63 um

l

Washing of residues

!

Centrifugation for
3 times, V = 2500 r/min

!

Fixation of nematode in
4% formalin

11
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