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Publications

• The practical training course based on the following publications of 
A.Yu.Ryss:

• Ryss, A.Y., 2017a. The simplest “field” methods for extraction of 
nematodes from plants, wood, insects and soil with additional description 
how to keep extracted nematodes alive for a long time // Parazitologiya, 
Vol.. 51, Pp. 57-67.

• Ryss, A.Y., 2017b. A Simple Express Technique to Process Nematodes for 
Collection Slide Mounts. // Journal of Nematology Vol. 49, Pp. 27-32.

• Рысс, А.Ю., 2015. [The most simple methods to reveal the wood-
inhabiting nematodes and their culturing,]. Proceeding of the Saint-
Petersburg Forestry Academy, Vol. 211. Pp. 287-295. (Самые простые 
методы обнаружения стволовых нематод и их лабораторного 
культивирования. // Известия Санкт-Петербургской лесотехнической 
академии Т. 211, С. 287-295) (in Russian with Eng. Summary).
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Bearmann Funnel technique, classical view



General principle of 

Bearmann Funnel technique 

• Active moving nematodes sink “step by step” 

through porous filter (here illustrated as stair 

steps), whereas motionless mineral and 

organic ground particles remain above the 

filter (on the upper stair). 



General principle of 

Bearmann Funnel technique 



Nematode extraction. 

• A: Four 200 ml subconical plastic beakers 

which may be input in each other. 

• B: Bottoms of three beakers are to be cut with 

scalpel; the fourth one will be a water 

container. 



Nematode extraction 



Nematode extraction 

• C: Three clipped beakers are turned bottom 

up and two cotton pads are put on, thus pads 

are jammed between the beakers, forming an 

extraction “sieve”. 



Nematode extraction 



Nematode extraction 

• D: The substrate with nematodes is put into 

the “sieve” (which turned again bottom 

down), and the “sieve” is immersed  into the 

fourth beaker filled with water, for 24 hours. 



Nematode extraction. 





Quick removal of 

the “sieve”; 

nematode 

suspension in 

bottom beaker. B: 

Using a syringe 

with capillary 

tube, slowly 

remove the upper 

layer retaining 1 

cm water layer 

(C). 

Final phases of extraction



D: Shake the 

suspension and 

pour it into the 25 

cm long  tube 

with 1.5 ml 

Eppendorf tube at 

the end, for 1 hr. 

E: slowly remove 

with a syringe the 

upper layer of 

water in 

Eppendorf until 

the conical part, 

thus creating a 

volume of air for 

the nematode 

respiration.

Final phases of extraction



F, G: additional cleaning the 

dirty suspensions: F: Insertion 

of the cottonwool wad into the 

upper cut tube, previously  

filled with water. G: Put The 25 

cm tube on the double 

Eppendorf tube column with 

the cottonwool wad inside and  

pour the dirty nematode 

suspension in it, maintaining 

the vertical position of a tube 

for 5 hr extraction. 

Final of extraction





Hot fixation of nematodes

A, B, C : bobber for the 1.5 ml Eppendorf tube; A: 

upper view with central hole for a tube; B: 3D view 

of the bobber (plastic cork of the bottle); C: the 

bobber with the Eppendorf tube inside, tightly 

pressed; 



Hot fixation of nematodes

D,E water heating (use any way of these two): D: heating 

in microwave; E: heating in electric boiler and then 

pouring to the 1 L  heat resistant microwave pot; F: 

pouring of 4% formalin (at room temperature)  into 1.5 ml 

Eppendorf tube inside the bobber; G: Eppendorf tube 

with  the 4% formalin inside 100 °C  water for 2 min;



Hot fixation of nematodes

H: transfer of hot 4% formalin into the Eppendorf 

tube with alive nematodes inside a small drop of 

water (killing); I: nematodes in hot 4% formalin; J: 

Eppendorf tube with nematodes killed in 4% 

formalin put on again in the same microwave pot 

with 100 °C  water for further 1 hr fixation.



Preparation of alive nematodes for 

extended storage

• A: extracted nematodes; B: in 10 min in vertical 
position, nematodes sink down in an 1.5 ml 
Eppendorf tube; C: removal of upper layer of 
water, till 0.5 height of the conical part; D: input 
of 0.4% formalin (until 500 µm, i.e. conical part of 
the Eppendorf tube),  to suppress bacteria 
multiplication; E: placing the phoam rubber 
column to increase the water film surface and air 
inside the Eppendorf tube; F: nematodes spread 
in phoam rubber; G: wrapping the tube head with 
the Parafilm tape and put in a frige at 4 °C. 



Preparation of alive nematodes for 

extended storage

A: extracted nematodes; B: in 10 min in vertical position, nematodes sink down in 

an 1.5 ml Eppendorf tube; C: removal of upper layer of water, till 0.5 height of the 

conical part; D: input of 0.4% formalin (until 500 µm, i.e. conical part of the 

Eppendorf tube),  to suppress bacteria multiplication;



Preparation of alive nematodes for 

extended storage

E: placing the phoam rubber column to increase the water film 

surface and air inside the Eppendorf tube; F: nematodes spread in 

phoam rubber; G: wrapping the tube head with the Parafilm tape 

and put in a frige at 4 °C. 



Preparation of armed 

wax ring slide



A: Coiling of the thread on 

the plastic cylinder (5 

hanks); 



B, C: ring of thread on slide, supported below with wax chips, B: lateral view, C: upper 

view; D, E: a slide with thread ring after heat on a hot plate, wax melted forming wax 

ring with thread inside, D: lateral view, E: upper view.



Processing nematodes



A, B: wax ring on slide (w: 

bee wax); A: lateral view, 

B: upper view; C: glycerin 

input of the bottom of 

ring; D: water input 

above glycerin layer; E: 

input of 4% hot fixed 

nematode suspension to 

prepare 3-layered 

“cocktail”; F: after 12 hrs

water evaporation, 

nematodes concentrate 

in thin film of anhydrous  

glycerin; 



G: input of pure glycerin to fill the 

wax ring; H: a minute pure glycerin 

drop in the center of future slide; I, 

J: transfer of nematode with needle, 

one by one, into a glycerin drop, 

lateral view; J: heating to evaporate 

water from nematode suspension in 

glycerin drop and to better 

saturation of nematodes with 

anhydrous glycerin;  K: nematode 

orientation in line order on the 

bottom of the glycerin drop, with a 

needle, upper view; L, M: placing of 

the coverslip on the  wax  bee 

supporters, above the center of a 

glycerin drop with nematodes



N: slight heating of the slide at 75 °C 

(on a hotplate) for 3-5 sec to soften 

wax supporters; O, P: soft pressing of 

the coverslip with fingers till touching 

the top surface of the glycerin drop 

with a coverslip; indication of the 

places to press the coverslip borders, 

above the heat-softened wax 

supporters;  R: new heating on a  75 

°C hot plate till melted wax surrounds 

the glycerin drop with nematodes, it 

is necessary immediately to cool a 

slide to room temperature  to finish 

preparation; S, T: ready collection 

slide with nematodes in a glycerin 

(central spindle-like area, surrounded 

by wax edging; 





Thank you!



Self-Check Lesson Questions

• Tell about a principle extraction of Baermann

funnel

• What a fixative is used for preparations of 

nematodes, tell about the procedure of hot 

fixation

• How to maintain extracted nematodes alive for 

2-4 months?

• Tell about nematode suspension processing to 

dehydrated glycerin to prepare a collection slide
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