Recommended Centrifugation and Sugar Flotation Protocol for Extraction of Globodera spp. Cysts.

Introduction:
The following protocol is recommended by APHIS-PPQ-CPHST for use in extracting potato cyst nematodes, Globodera spp., from soil samples.  The protocol should be used as a guidance document with the understanding that it may be necessary to modify the procedure depending upon soil type, equipment, personnel and other mitigating factors specific to your laboratory.  Laboratory directors should use extant knowledge of their unique system and environment when making modifications; noting and recording the changes.  Any soil should be thoroughly mixed prior to extraction procedures to ensure sample homogeneity if entire sample is not being processed. Furthermore, this procedure is specific only to mature nematode cysts and not to vermiform nematodes.  Additional extraction procedures will need to be utilized to extract and collect vermiform nematodes.
A. Materials and Equipment

a. Materials needed

· Parafilm

· Sucrose

b. Equipment needed

· Large metal bowls or other suitable mixing container

· No. 20 (850 µm), No. 60 (250 µm) and No. 70 (212 µm) US Standard mesh sieves

· 50 and 150 mL beaker

· 50 mL round bottom centrifuge tubes

· Centrifuge

· Collection bucket or bowl

B. Extraction for each sample
a. Prepare sucrose solution

· 680 g of sucrose is dissolved in 1 liter of water.

b. 500 cc of thoroughly mixed (with any clumps broken apart) and homogeneous soil is added to a metal bowl or other mixing container of sufficient capacity to cover the soil by several inches of water.
c. Water is added to the bowl to a sufficient volume to completely cover the soil by several inches of water, and the mixture allowed to soak for 20 minutes.

d. After the soaking period, soil and water should be thoroughly mixed by hand (or other stirring device) and clumps broken apart,  
e. Pour the water/soil mixture through a No. 20 (850 µm) mesh sieve screen suspended over a clean catch bowl or bucket in 4 aliquots if necessary.

f. Briefly rinse from above the debris caught on the No. 20 mesh sieve into the catch bowl.

g. Allow to settle for 1 minute.  Pour the water portion carefully through a No. 60 mesh sieve.
h. Carefully rinse to concentrate collected material and cysts and wash the cysts from the No. 60 mesh sieve into a 1 clean labeled 50 ml beaker using water.

i. Pour beaker contents into 50 ml round bottom centrifuge tubes.

j. Centrifuge tubes at 400 g for 5 minutes.

k. Carefully decant the supernatant from tubes and discard.

l. Add the sucrose solution to centrifuge tubes and mix thoroughly.

m. Centrifuge tubes at 400 g for 1 minute.

n. Decant tubes over a No. 70 mesh sieve.

o. Carefully and thoroughly rinse the sucrose solution off of the sieve with water.
p. Rinse and clean all sieves and bowls completely in order to prepare for the next sample to avoid any cross contamination from the previous sample.

q. Repeat b-o if processing the entire soil sample

r.  Using tap water in a water bottle, carefully rinse the cysts from the sieve into a 50 ml beaker and prepare for storage or rinse directly into a reading chamber if sample is to be examined immediately. 
s. Pay strict attention to maintaining sample identification and record keeping of entire volume of soil processed for each sample throughout the protocol.

C. Storage

a. Extracted samples should be covered with parafilm and stored at 4oC.

D. Disposal

a. Soil 

· According to permit requirements for regulated samples.

· Otherwise disposal as per routine samples.

b. Water

· According to permit requirements for regulated samples.

· Otherwise dispose of as per routine samples.
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