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Giíi thiÖu 
 

ChÊt l−îng n−íc cña mét thuû vùc cã ¶nh h−ëng nhiÒu ®Õn quÇn thÓ ®éng, thùc vËt sèng trong ®ã. 

Ph−¬ng ph¸p sinh häc ®¸nh gi¸ chÊt l−îng n−íc cña c¸c thuû vùc ®ang ®−îc øng dông réng r·i ë 

nhiÒu n−íc trªn thÕ giíi. Tæ chøc Tiªu chuÈn ho¸ Quèc tÕ (ISO) ®· ban hµnh mét sè tiªu chuÈn quèc tÕ 

vÒ ph−¬ng ph¸p dïng ®éng vËt kh«ng x−¬ng sèng ë ®¸y cì lín (Benthic macro-invertebrates) lµm d÷ 

liÖu sinh häc ®Ó ph©n lo¹i chÊt l−îng sinh häc s«ng vµ qua ®ã ®Ó ®¸nh gi¸ t¸c ®éng nh©n t¹o ®Õn chÊt 

l−îng n−íc s«ng. C¸c tiªu chuÈn quèc tÕ nµy ®· ®−îc chÊp nhËn thµnh c¸c tiªu chuÈn ViÖt Nam, nh− 

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. 

Ph−¬ng ph¸p sö dông ®éng vËt kh«ng x−¬ng sèng ë ®¸y cì trung b×nh (Benthic meio-invertebrates) ®Ó 

®¸nh gi¸ chÊt l−îng sinh häc s«ng vµ qua ®ã ®¸nh gi¸ chÊt l−îng n−íc s«ng sÏ ®−îc TiÓu ban Ph−¬ng 

ph¸p sinh häc thuéc Ban kü thuËt Tiªu chuÈn TCVN/TC 147 ChÊt l−îng N−íc biªn so¹n thµnh mét bé 

TCVN trong thêi gian tíi. Tiªu chuÈn ®Çu tiªn cña Bé tiªu chuÈn nµy ®Ò cËp ®Õn ph−¬ng ph¸p sö dông 

Giun trßn (Nematoda) lµm chØ thÞ. C¸c tiªu chuÈn ®−îc biªn so¹n tiÕp sau sÏ ®Ò cËp ®Õn c¸c ®¹i diÖn 

®iÓn h×nh kh¸c cña meiobenthos.  
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T I ª u  c h u È n  v I Ö t  n a m                       TCVN 7220 - 1: 2002 
 

 

ChÊt l−îng n−íc − §¸nh gi¸ chÊt l−îng n−íc theo chØ sè sinh häc −  

PhÇn 1: Ph−¬ng ph¸p lÊy mÉu giun trßn (Nematoda) vµ ®éng vËt 

kh«ng x−¬ng sèng ë ®¸y cì trung b×nh (§V§TB) t¹i c¸c vïng 

n−íc n«ng b»ng dông cô lÊy mÉu ®Þnh l−îng 

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 

 

 

 

C¶nh b¸o:  Khi lµm viÖc d−íi n−íc ë chç n−íc s©u vµ ch¶y, ®Æc biÖt lµ n¬i cã nÒn ®¸y kh«ng æn 

®Þnh,  ph¶i tu©n thñ nghiªm ngÆt c¸c yªu cÇu vÒ an toµn trong khi lÊy mÉu hiÖn tr−êng. 

 

1  Ph¹m vi ¸p dông 

Tiªu chuÈn nµy qui ®Þnh vµ h−íng dÉn sö dông c¸c dông cô vµ c¸ch thøc lÊy mÉu ®Þnh l−îng giun trßn 

vµ c¸c nhãm ®éng vËt kh«ng x−¬ng sèng ë ®¸y kh¸c cì trung b×nh (tõ ®©y viÕt t¾t lµ §V§TB) b»ng 

dông cô lÊy mÉu h×nh vu«ng, h×nh trô ë nh÷ng n¬i cã ®é s©u nhá h¬n 500 mm (trong nh÷ng ®iÒu kiÖn cô 

thÓ, cã thÓ ¸p dông c¶ ë ®é s©u cña n−íc tíi 1 m) vµ  b»ng gÇu Ponar hoÆc Petersen ®èi víi c¸c vïng 

n−íc s©u h¬n 1 mÐt cã nÒn ®¸y phøc t¹p: c¸t, s¹n, bïn, ®Êt sÐt, v.v. 

Ph−¬ng ph¸p nµy ®−îc ¸p dông ®Ó lÊy mÉu ë hÇu hÕt c¸c lo¹i thuû vùc nh−: s«ng, c¸c dßng ch¶y vµ 

cöa s«ng [35]. KÕt qu¶ lÊy mÉu b»ng dông cô lÊy mÉu h×nh trô vµ h×nh vu«ng cã thÓ cung cÊp chÝnh x¸c 

c¸c d÷ liÖu ®Þnh l−îng vÒ hiÖn tr¹ng, tÝnh ®a d¹ng vµ sù phong phó vÒ mèi quan hÖ cña c¸c ®¬n vÞ ph©n 

lo¹i trong quÇn x· giun trßn vµ c¸c nhãm §V§TB kh¸c. 
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2   Tiªu chuÈn viÖn dÉn 

TCVN 5993: 1995 (ISO 5667-3: 1985) ChÊt l−îng n−íc - LÊy mÉu - H−íng dÉn b¶o qu¶n mÉu vµ xö lý 

mÉu. 

3  ThuËt ng÷ vµ ®Þnh nghÜa  

Trong tiªu chuÈn nµy, sö dông c¸c thuËt ng÷ sau:  

3.1 TrÇm tÝch ®¸y (benthic deposit) 

Lµ c¸c chÊt l¾ng tÝch tô trªn ®¸y s«ng, suèi, hå ao hoÆc biÓn cã thÓ chøa c¸c chÊt h÷u c¬ ®−îc sinh ra 

do c¸c nguyªn nh©n nh− xãi mßn tù nhiªn, c¸c qu¸ tr×nh sinh häc hoÆc x¶ n−íc th¶i vµ còng lµ n¬i sèng 

cña ®éng vËt ®¸y. 

3.2   §éng vËt kh«ng x−¬ng sèng ë ®¸y (§V§) (benthic invertebrates) 

Lµ nhãm ®éng vËt kh«ng x−¬ng sèng, tån t¹i vµ ph¸t triÓn ë nÒn ®¸y cña c¸c hÖ sinh th¸i thuû vùc kh¸c 

nhau nh− ao, hå, ®Çm, s«ng suèi vµ biÓn. 

3.3   §éng vËt kh«ng x−¬ng sèng ë ®¸y cì trung b×nh (§V§TB) (benthic meio-invertebrates) 

Lµ nhãm ®éng vËt kh«ng x−¬ng sèng ë ®¸y cã kÝch th−íc trung b×nh (cã chiÒu dµi c¬ thÓ tõ 42 µm ®Õn 

1000 µm), kh«ng nh×n thÊy ®−îc b»ng m¾t th−êng vµ chØ quan s¸t ®−îc b»ng c¸c lo¹i kÝnh phãng ®¹i. 

3.4  ChØ sè sinh häc (biological index) 

Lµ chØ sè thÓ hiÖn sù phong phó, møc ®é t−¬ng ®ång, møc ®é ®a d¹ng, tû lÖ gi÷a nhãm loµi (c¸ thÓ) chØ 

thÞ trªn tæng sè hä (c¸ thÓ), −u thÕ cña c¸c loµi t¹i tõng ®iÓm nghiªn cøu cña quÇn x· kh«ng x−¬ng 

sèng ë ®¸y cì lín vµ quÇn x· kh«ng x−¬ng sèng ë ®¸y cì trung b×nh. 

4   Nguyªn t¾c 

LÊy mÉu giun trßn vµ §V§TB ë nh÷ng vïng n−íc ch¶y, kh«ng s©u b»ng dông cô lÊy mÉu cÇm tay nªu 

trong tiªu chuÈn nµy lµ t¸ch vµ lÊy mét phÇn trÇm tÝch ®¸y cña n¬i ®−îc lÊy mÉu. 

5   Dông cô lÊy mÉu 

5.1  Dông cô lÊy mÉu h×nh vu«ng 

HÇu hÕt ®éng vËt kh«ng x−¬ng sèng ë ®¸y cì trung b×nh, trong ®ã cã giun trßn th−êng sèng trong líp bïn 

dµy tõ 1 cm ®Õn 15 cm c¸ch bÒ mÆt cña ®¸y. DiÖn tÝch bÒ mÆt ®¸y kho¶ng 20 cm2 lµ t−¬ng ®èi ®ñ ®Ó cã 
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thÓ thu ®−îc hÇu hÕt ®¹i diÖn cña chóng. Dông cô lÊy mÉu lµ thuæng kim lo¹i h×nh vu«ng víi c¹nh 5 cm x 

5 cm; th©n vµ c¸n h×nh trßn dµi 450 mm, cã n¾p ®Ëy phÝa trªn khi thao t¸c lÊy mÉu. 

5.2   Dông cô lÊy mÉu h×nh trô 

Dông cô lÊy mÉu lµ mét èng kim lo¹i h×nh trô víi phÇn trªn cã tay cÇm vµ n¾p ®Ëy khi thao t¸c (h×nh 1). 

Dông cô lÊy mÉu h×nh trô cã cÊu t¹o nh− sau: Gê phÝa trªn ®−îc ®Ëy b»ng mét n¾p nhùa hay kim lo¹i cã 

t¸c dông bÞt kÝn trong qu¸ tr×nh thao t¸c lÊy mÉu trÇm tÝch ®¸y vµ nhÊc lªn khái ®¸y, cßn gê phÝa d−íi 

(®¸y)  cã r¨ng c−a ®Ó tiÖn thao t¸c khi nÒn ®¸y lµ s¹n vµ nhiÒu b· thùc vËt, ®é s©u cña mçi r¨ng c−a lµ tõ 

3 mm ®Õn 10 mm, kho¶ng c¸ch gi÷a c¸c r¨ng lµ tõ 5 mm ®Õn 10 mm. §−êng kÝnh cña dông cô h×nh trô 

th−êng lµ 55 mm hoÆc 100 mm, chiÒu dµi cña th©n èng lµ 400 mm hoÆc 500 mm. Tay cÇm h×nh trßn dµi 

kho¶ng 70 mm víi ®−êng kÝnh tõ 15 mm  ®Õn 20 mm. 

5.3  Gµu Ponar hoÆc Petersen 

Dông cô lÊy mÉu lo¹i nµy ®−îc dïng ®Ó lÊy mÉu ë c¸c thuû vùc cã ®é s©u h¬n 1 mÐt. GÇu Ponar nh− 

m« t¶ trong h×nh 2 cã nguyªn lý cÊu t¹o, kÕt cÊu vµ kÝch th−íc gièng nh− gÇu Petersen. GÇu Ponar 

chuÈn cã kÝch th−íc miÖng gÇu réng 230 mm, diÖn tÝch ngo¹m mÆt ®¸y lµ 0,053 m2  vµ nÆng 13,7 kg. 

6   Dông cô ph©n tÝch trong phßng thÝ nghiÖm 

Ngoµi c¸c dông cô chuyªn dông vµ th«ng dông trong phßng thÝ nghiÖm cÇn thiÕt cho ph©n tÝch §V§TB 

vµ giun trßn, cÇn cã c¸c dông cô sau: 

6.1  KÝnh hiÓn vi 

Dïng kÝnh hiÓn vi quang häc hoÆc kÝnh hiÓn vi soi næi, cã ®é phãng ®¹i tõ 400 lÇn ®Õn 1000 lÇn. 

6.1  KÝnh lóp 

Dïng kÝnh lóp cã ®é phãng ®¹i tõ 28 lÇn ®Õn 140 lÇn. 

 



TCVN 7220-1: 2002 

 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

H×nh 1 -  VÝ dô vÒ èng kim lo¹i lÊy mÉu h×nh trô 

 

 

 

 

 

 

H×nh 2 - VÝ dô vÒ gÇu Ponar 

400-500  

70  

15-20  

3-10   

10 

55 -100 

KÝch th−íc tÝnh b»ng milimÐt
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7  Quy tr×nh lÊy mÉu 

7.1   Chän dông cô lÊy mÉu 

Tuú thuéc vµo môc ®Ých lÊy mÉu ®Þnh l−îng vµ ®iÒu kiÖn ®Þa h×nh n¬i tiÕn hµnh nghiªn cøu, ng−êi thao 

t¸c lÊy mÉu cã thÓ chän mét trong hai dông cô lÊy mÉu lµ thuæng kim lo¹i h×nh vu«ng hoÆc h×nh trô. 

ViÖc lùa chän dông cô lÊy mÉu èng (thuæng) kim lo¹i kiÓu h×nh trô hoÆc h×nh vu«ng, hoÆc gÇu 

Ponar/Petersen lµ hoµn toµn tuú thuéc vµo kü n¨ng lÊy mÉu, kinh nghiÖm cña mçi ng−êi vµ ®iÒu kiÖn 

t¹i chç. ë n¬i n−íc ch¶y chËm hoÆc n−íc s©u vµ cã th¶m thùc vËt, dông cô lÊy mÉu h×nh trô cã nhiÒu 

−u thÕ do Ýt phô thuéc vµo vËn tèc dßng n−íc mµ vÉn ph¸t huy tèi ®a c«ng dông cña nã. Ngoµi ra, dông 

cô lÊy mÉu kim lo¹i h×nh trô th−êng ®−îc dïng trong tr−êng hîp khi nÒn ®¸y lµ bïn nhuyÔn, c¸t mÞn 

hoÆc ®Êt sÐt vµ ®Êt thÞt. 

7.2   Dïng thuæng kim lo¹i h×nh vu«ng 

§Ó cã c¸c sè liÖu ®Þnh l−îng, th−êng thu trÇm tÝch cña 4 thuæng thu h×nh vu«ng trong mét lÇn thu t¹i mét 

®iÓm lÊy mÉu. Dông cô lÊy mÉu lµ thuæng kim lo¹i h×nh vu«ng víi c¹nh 5 cm x 5 cm, thao t¸c nhÑ 

nhµng ®Ó kh«ng lµm ®éng m¹nh tíi c¸c vïng bªn c¹nh, Ên nhÑ thuæng lÊy mÉu s©u vµo nÒn ®¸y        

15 cm, ®Ëy n¾p phÝa trªn cña thuæng, rót lªn vµ cho mÉu vµo lä nhùa dung tÝch 100 ml sau ®ã sÏ läc 

qua r©y 0,3 mm ®Ó lo¹i r¸c vµ c¸c mÉu ®Êt, ®¸  cßn b¸m l¹i trªn r©y. NÕu ®¸y lµ c¸t th« hoÆc c¸t mÞn th× 

sÏ cho c¸t vµo n−íc s¹ch, khuÊy trßn mÉu trong lä nhùa dung tÝch 1000 ml, sau ®ã g¹n phÇn n−íc phÝa 

trªn vµo lä ®ùng mÉu.  Dïng ®Üa Petri ®æ tõng phÇn mÉu lªn ®Üa, cho thªm n−íc l· s¹ch, khuÊy trßn; 

qu¸ tr×nh nµy nh¾c l¹i tõ 7 ®Õn 10 lÇn lµ ®ñ ®Ó t¸ch tÊt c¶ ®éng vËt ®¸y kh«ng x−¬ng sèng khái c¸t. Lo¹i 

bít n−íc trong lä ®ùng mÉu vµ ®Þnh h×nh b»ng formalin 4 %. C«ng viÖc ph©n tÝch ®−îc tiÕn hµnh d−íi 

kÝnh hiÓn vi trong phßng thÝ nghiÖm [35]. §èi víi t¸ch läc giun trßn, ly t©m, ph©n tÝch vµ ®Þnh lo¹i, tiÕn 

hµnh theo quy tr×nh nªu ë phô lôc A [32]. 

7.3   Dïng èng lÊy mÉu kim lo¹i h×nh trô 

Do hÇu hÕt quÇn x· giun trßn  vµ c¸c §V§TB kh¸c nh−: Copepoda, Turbellaria, Ostracoda, Gastrotricha, 

Cnidaria v.v... th−êng sèng trong líp bïn dµy tõ 1 cm ®Õn 15 cm c¸ch bÒ mÆt cña ®¸y nªn thùc tÕ khi lÊy 

mÉu chØ  cÇn diÖn tÝch bÒ mÆt ®¸y tõ 23,7 cm2 ®Õn 78,5 cm2 lµ ®ñ ®Ó cã thÓ thu ®−îc hÇu hÕt ®¹i diÖn cña 

chóng. §Ó cã c¸c sè liÖu ®Þnh l−îng, th−êng thu trÇm tÝch cña 4 èng thu h×nh trô trong 1 lÇn thu t¹i 1 ®iÓm 

lÊy mÉu. Thao t¸c cÇn nhÑ nhµng ®Ó kh«ng lµm ®éng m¹nh tíi c¸c vïng bªn c¹nh, Ên nhÑ èng lÊy mÉu s©u 

vµo nÒn ®¸y 15  cm, ®Ëy n¾p phÝa trªn cña èng lÊy mÉu, rót lªn vµ cho mÉu vµo lä nhùa sau ®ã sÏ läc qua 

r©y 0,3 mm ®Ó lo¹i r¸c vµ c¸c mÉu ®Êt, ®¸. NÕu ®¸y lµ c¸t th× cho c¸t vµo n−íc s¹ch, khuÊy trßn mÉu trong 

lä nhùa dung tÝch 1000 ml, sau ®ã g¹n phÇn n−íc phÝa trªn vµo lä ®ùng mÉu 500 ml. Dïng ®Üa Petri ®æ tõng 

phÇn mÉu lªn ®Üa, cho thªm n−íc l· s¹ch, khuÊy trßn; qu¸ tr×nh khuÊy nh¾c l¹i 7 ®Õn 10 lÇn lµ ®ñ ®Ó t¸ch tÊt 

c¶ ®éng vËt ®¸y kh«ng x−¬ng sèng khái c¸t vµ bïn. Lo¹i bít n−íc trong lä ®ùng mÉu vµ ®Þnh h×nh b»ng 
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formalin 4 %, c«ng viÖc gi¸m ®Þnh ®−îc tiÕn hµnh d−íi kÝnh hiÓn vi trong phßng thÝ nghiÖm [35]. §èi víi t¸ch 

läc giun trßn, ly t©m, ph©n tÝch vµ ®Þnh lo¹i tham kh¶o c¸ch tiÕn hµnh theo quy tr×nh nªu ë phô  lôc A [32]. 

7.4  Dïng gÇu lÊy mÉu Ponar hoÆc Petersen 

§èi víi vïng n−íc s©u h¬n 1 mÐt cã cÊu tróc nÒn ®¸y lµ c¸t, bïn, ®Êt sÐt, ®Êt th«, s¹n v.v... th× viÖc sö 

dông gÇu Ponar/Petersen lµ biÖn ph¸p an toµn vµ hiÖu qu¶ nhÊt cho c¸c mÉu ®Þnh l−îng. §Ó cã c¸c sè 

liÖu ®Þnh l−îng th−êng thu trÇm tÝch cña 4 gÇu Ponar/ Petersen víi tæng diÖn tÝch ®¸y lµ  0,1 m2 nÒn. 

TrÇm tÝch ®−îc läc qua l−íi 0,3 mm ®Ó bá bít r¸c, vôn c©y vµ sái, ®−îc röa trong r©y cã ®−êng kÝnh  

400 mm, víi m¾t l−íi 0,1 mm cho ®Õn khi s¹ch. Sau ®ã mÉu §V§TB ®−îc g¹n läc bít n−íc vµ ®−îc l−u 

gi÷ trong lä ®ùng mÉu dung tÝch 500 mm vµ ®−îc cè ®Þnh b»ng formalin 4 % [35]. §èi víi riªng giun trßn 

(Nematoda) th× trÇm tÝch kh«ng qua qu¸ tr×nh röa bá r¸c vµ s¹n trong c¸c r©y mµ ®−îc cho vµo lä nhùa 

500 ml vµ cè ®Þnh b»ng formalin 10 %. C¸c b−íc nghiªn cøu, ph©n tÝch tiÕp theo ®−îc tiÕn hµnh trong 

phßng thÝ nghiÖm.  

Chó thÝch - TÊt c¶ c¸c mÉu §V§TB vµ giun trßn ®· thu ®−îc, cÇn b¶o qu¶n theo TCVN 5993:1995. 
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Phô lôc A 

(tham kh¶o) 

S¬ ®å tãm t¾t quy tr×nh t¸ch läc giun trßn tõ  mÉu 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cè ®Þnh giun trßn s¹ch 
b»ng formalin 4 % 

Ly t©m  3 lÇn
v = 2500 vßng/phót 

Röa s¹ch cÆn

Läc tinh qua r©y 
(kÝch th−íc lç 0,063 mm) 

G¹n läc  (5 lÇn ®Õn 7 lÇn) trong
x« nhùa lo¹i cã dung tÝch10 lit 

Läc th« qua r©y 
(kÝch th−íc lç 0,3 mm) 

LÊy r¸c, ®¸ sái; bãp t¬i

MÉu ®Êt (250 cm3)
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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 Vietnam standard gives the 

equivalent items and meanings in English language. 

 However, only the items and its meanings in Vietnamese 

language can be considered as Vietnam standard. 
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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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v i e t n a m     s t a n d a r d                                          TCVN 7220-1: 2002 
 
 
 
 
 

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 Vietnam 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 µm 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 cm2 sampled by quadrat sampler, it is possible to collect most of meio-
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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 m2 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 cm2 to 78,5 cm2 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 m2 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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400-500  

70  

15-20  

3-10   

10  

55 -100  

Dimension in millimeters 

Figue 2 - Example of a Ponar grab 

Figue 1 - Example of a cylinder sampler 
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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  µm 

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

Through sieve 63  µm 

Washing of residues 

Centrifugation for  
3 times, V = 2500 r/min 

Fixation of nematode in 
4% formalin 
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