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Cryopreservation of Pratylenchus spp. 
N. J. GALWAy1AND J. CURRAN 2 

Abstract: Optimal conditions for cryopreserving 
of  populations of  root lesion nematode (Pratylenchus 
spp.) were d e t e r m i n e d .  N e m a t o d e  survival  was 
achieved using glycerol we- t rea tments  in the range 
of 14-17% (w/w). Increasing durat ion of the incuba- 
tion in glycerol (up to 5 days) before immersion in 
liquid ni t rogen significantly influenced nematode  
survival The  highest mean survival for P. thornei was 
76% after incubation in glycerol for 5 days. Nema- 
todes were able to reproduce and infect carrot disc 
cultures after cryopreservation. This technique has 
valuable applications for long-term germplasm stor- 
age and maintenance of  genetic lines. 

Key words: cryopreservation, lesion nematode,  
Pratylenchus. 

The benefits of  indefinite storage of bi- 
ological material have been recognized for 
several decades. Initially, maintaining a 
specimen or germline for long periods was 
the major reason for cryopreservation. 
More recently, it has become a key tool in 
recording and maintaining genetic diver- 
sity in a given population. Cryopreserva- 
tion has become a reliable and effective 
means of  maintaining lines and is essen- 
tially a readily accessible, viable database. 
It can save time for the continuous cultur- 
ing of organisms, eliminates the recurring 
problems of  loss of  lines through infection 
or cross-contamination, and ensures the 
availability and uniformity of material or 
lines for ongoing research. 

Many parasitic and free-living nema- 
todes have been cryopreserved with vary- 
ing success, using cryoprotective agents 
(dimethylsulfoxide, ethanediol, glycerol) 
or partial dehydration approaches that are 
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believed to induce a cryoprotectable state 
in nematodes (1,2,4,6-8). In the present 
work, the partial dehydration method that 
was successfully applied to entomopatho- 
genic nematodes (1,4) was evaluated for 
cryopreserving the plant-parasitic lesion 
nematodes (Pratylenchus spp.). 

MATERIALS AND METHODS 

Populations of Pratflenchus thornei were 
ma in ta ined  on ca r ro t  discs fol lowing 
Moody et al. (3). Juvenile and adult nema- 
todes were extracted 3 to 4 months after 
inoculation by washing the carrot discs 
with tap water and excess water removed 
by suction on a Buchner  funnel .  The  
method of  Popiel and Vasquez (4), first 
modified by Curran et al. (1), was revised 
by us to work with the smaller quantities of  
nematodes  usually e n c o u n t e r e d  when  
working with plant-parasitic nematodes. 

We assessed the effects of  four glycerol 
concentrations and five incubation times 
on nematode survival. Incubations in 14, 
15, 16, and 17% glycerol (w/w) were trialed 
over a period of  1, 2, 3, 4, and 5 days. An 
equal volume of  double-strength glycerol 
solution, prepared using tap water, was 
added to the nematode suspension (con- 
taining 500-5,000 nematodes per  repli- 
cate), mixed well, and incubated at room 
temperature in a 6-cm-d petri-dish. 

After the incubation, excess glycerol was 
removed using a Buchner funnel with a 
Whatman no. 1 filter paper (Whatman In- 
ternational Limited, Maidstone, UK) to 
support the nematodes. The filter paper 
was washed thoroughly with 15 ml of  70% 
(v/v) methanol (room temperature),  and 
the paper containing the nematodes was 
placed in a 6-cm petri dish on ice. The  fib 
ter paper was immersed immediately in 
5-7 ml of  ice-cold 70% (v/v) methanol. The  
petri dish was swirled gently to wash the 
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nematodes off  the filter paper and was in- 
cubated on ice for 10 minutes. The nema- 
tode solution was pipetted into prechilled 
1.5 ml m i c r o f u g e  tubes,  c e n t r i f u g e d  
briefly in a cooled microfuge (5 seconds at 
10,000 rpm), and 30 p,1 of  the pelleted 
nematode suspension was transferred tO 
prechilled, 2-ml, round-bottom cryovials 
(Nunc Inter  Med, Kampstrup, Denmark) 
and immersed in liquid nitrogen. 

The sample was thawed after 24 hours 
cryopreservation by immersing the cryo- 
vial in Ringers solution (80% NaC1, 2% 
CaCI~, 2% KCI 2, 2% NaHCO3) at room 
tempera tu re .  Survival was assessed as 
nematode mobility 24 hours after thawing. 
The percentage survival for each treat- 
m e n t  was ana lyzed  statistically us ing 
ANOVA and LSD following arcsin square- 
root transformation. Nematode infectivity 
was assessed by inoculating sterile carrot 
discs with nematodes 24-48 hours after 
thawing. Infectivity was also tested after 
3 and 12 months storage in liquid nitro- 
gen to d e t e r m i n e  if  n e m a t o d e  infec- 
tivity deteriorated after prolonged periods 
o f  c r y op re se rva t i on .  Ca r ro t  cu l tures  
were checked for populatiofi growth 1-2 
months post-inoculation. 

RESULTS AND DISCUSSION 

There was no significant difference in 
survival of  P. thornei within the range 14- 

17% glycerol (data not shown, ANOVA P 
> 0.05, 95% LSD test). As a consequence, 
glycerol percentages for each concentra- 
tion were pooled for the analysis of  incu- 
bation times. 

The number of days of  incubation in 
glycerol had a significant effect on nema- 
tode survival (ANOVA F4,55 = 45.3, P < 
0.01, 95% LSD intervals). Original data are 
presented in Fig. 1. The percentage sur- 
vival of P. thornei increased with incubation 
time from 1 to 4 days. There was no ap- 
parent difference in percentage survival 
for incubations for 4 and 5 days. All nema- 
todes tested 24 hours post-cryopreserva- 
tion were able to initiate carrot disc cul- 
tures as were nematodes cryopreserved for 
3 and 12 months. Further experiments will 
monitor the effects longer-term storage in 
liquid nitrogen has on nematode viability. 

This procedure  was tested on three  
other species of lesion nematode. After 5 
days incubation in glycerol, P. jordanensus, 
P. zeae, and P. neglectus had a mean survival 
of 50.6% (n = 3), 62% (n = 3), and 67% (n 
= 2), respectively. The effect of glycerol 
on percentage survival over the incubation 
period was consistent for the four species 
(data not shown). 

Observations suggested that better sur- 
vival was obtained if freshly extracted, 
healthy juveniles and adults were used. 
Furthermore, it appeared that more juve- 
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FIG. 1. The percentage survival ofP. thornei after cryopreservation, as influenced by incubation in glycerol. 
The viability was assessed by scoring nematode mobility. Data points at day 1, 2, 3, and 4 are significantly 
different (P < 0.01), but there is no significant difference between day 4 and 5 as assessed statistically by 
ANOVA and LSD following arcsin square-root transformation. 
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niles t han  adul ts  surv ived  c ryop re se rva -  
tions, as has previously been  r e p o r t e d  by 
Riga (5). N e m a t o d e s  ex t rac ted  f r o m  o lder  
ca r ro t  cul tures  or  that  h a d  been  s tored at 4 
C had  lower  survival rates  than  if f resh ma-  
terial was c ryoprese rved .  

This  two-step p r o c e d u r e  is s imple and  
requi res  min ima l  hand l ing  steps or  equip-  
ment .  T h e s e  results establish the potent ia l  
o f  this pa r t i a l  d e h y d r a t i o n - b a s e d  cryo-  
p r e s e r v a t i o n  p ro toco l  fo r  the  l o n g - t e r m  
s torage  o f  Pratylenchus spp. and  illustrates, 
for  the  first  t ime, its use fo r  the main te-  
nance  o f  genetic stocks o f  plant-parasi t ic  
nematodes .  

LITERATURE CITED 

1. Curran, J., C. Gilbert, and K. Butler. 1992. Rou- 
tine Cryopreservafion of isolates of Steinernema and 
Heterorhabditis spp. Journal of Nematology 24:269-- 
270. 

2. Hwang, S.-W. 1970. Freezing and storage of 
nematodes in liquid nitrogen. Journal of Nematology 
16:305-308. 

3. Moody, E. H., B. F. Lownsbery, and J. M. 
Ahmed. 1973. Culture of the root-lesion nematode 
Pratylenchus vulnus on carrot disks. Journal of Nema- 
tology 5:225-226. 

4. Popiel, I., and E. M. Vasquez. 1991. Cryopreser- 
vation of Steinernema carpocapase and bacteriophora. 
Journal of Nematology 23:432-437. 

5. Riga, E., and J. M. Webster. 1991. Cryopreser- 
vation of the pinewood nematode, Bursaphelenchus 
spp. Journal of Nematology 23:438--440. 

6. Sayre, R. M., and S.-W. Hwang. 1985. Freezing 
and storing Ditylenchus dipsaci in liquid nitrogen. Jour- 
nal of Nematology 7:199-202. 

7. Triantaphyllou, A. C., and E. McCabe. 1989. Ef- 
ficient preservation of root-knot and cyst nematodes 
in liquid nitrogen. Journal of Nematology 21:423- 
426. 

8. Zuckerman, B. M., M. B. Dicklow, G. C. Coles, 
and B. Jansson. 1988. Cryopreservation studies on 
the nematophagous fungus Drechmeria coniospora. Re- 
vue de N6matologie 11:327-331. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

