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DISTRIBUTION OF PARATYLENCHUS PROJECTUS 

IN CENTRAL AND NORTHERN ALBERTA 

G.R. Webste/2end E.J. Hewn3 

Abstract 

A survey was conducted durinq t h e  summers of 1970 and 1971 t o  determine 
t h e  d i s t r i b u t i o n  of  Paratylenchus p ro j ec tus  i n  t he  c e n t r a l  and t h e  Peace 
River a r eas  of Alberta.  A t o t a l  of 91 1 oca t ions  were sampled. Counts i n  
t h e  Peace River w e r e  low with only 25% of t h e  samples shoving q r e a t e r  than 
1000 and only  4 %  with more than 10,000 per kiloqram of s o i l .  I n  c o n t r a s t ,  
an a r ea  i n  c e n t r a l  Alberta had 56% of t h e  counts q r e a t e r  than 1,000 and 20% 
g r e a t e r  than 10,000 pe r  kilogram o f  s o i l .  Counts w e r e  no t  r e l a t e d  t o  s o i l  
parameters o r  croppinq h i s to ry .  

In t rod uct io n 

The reason f o r  conductinq the  nematode 
survey i s  d iscussed  i n  d e t a i l  i n  a previous 
paper ( 4 ) .  I n  b r i e f  t h e  s en io r  au thor  has 
been studying an a l f a l f a  d i so rde r  c a l l e d  
" a l f a l f a  s ickness"  f o r  a number of years.  
P a r t i c u l a r  i n t e r e s t  i n  nematodes of t h e  genus 
Paratylenchus Micoletzky was s t imula ted  by 
t h e  l a t e  W . R .  Orchard, Nematologist,  Canada 
Department of Agr icul ture ,  Saanichton, 
B r i t i s h  Columbia. From 1962 t o  1969 he 
examined a l f a l f a  r o o t s  and t h e i r  rhizosphere 
s o i l  and c o n s i s t e n t l y  found apprec iably  
h igher  counts of Paratvlenchus i n  s o i l s  
c o l l e c t e d  from a r e a s  of poor growth i n  t h e  
f i e l d  as compared t o  adjacent  a r eas  of good 
growth. The r e l a t i o n s h i p  i nd i ca t ed  t h a t  t h e  
nematode was a t  l e a s t  p a r t i a l l y  respons ib le  
f o r  t he  d isorder .  H e  recommended t h a t  a 
survey be conducted t o  determine t h e  
magnitude of  t h e  i n f e s t a t i o n  i n  c e n t r a l  and 
nor thern  Alberta.  The r e s u l t s  of t h i s  
survey,  which was conducted durinq t h e  
summers of 1970 and 1971, a r e  presented  
here in .  

Materials and methods 

Severa l  D i s t r i c t  A g r i c u l t u r i s t s  wi th in  
t h e  c e n t r a l  and t h e  Peace River a r eas  of 
Alber ta  were asked t o  provide,  f o r  each of 
t h e i r  r e spec t ive  d i s t r i c t s ,  a l i s t  of 10 
farmers who were cu r r en t ly  qrowing a l f a l f a .  
F i e l d s  s e l ec t ed  a t  random from these  lists 
toge the r  with a number of experimental  p l o t s  
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gave a t o t a l  of 91 loca t ions  from widely 
d i s t r i b u t e d  areas .  Durinq samplinq, t h e  
v igor  of growth was descr ibed  as good, 
medium, o r  poor and such a reas  w e r e  sampled 
separa te ly .  In  add i t i on ,  t h e  cropping 
h i s t o r y  of  each f i e l d  was recorded. 

In  most cases  sampling was done hy two 
techniques.  One involved removinq t h r e e  
p l a n t s  from a given a rea  t oge the r  with t h e  
s o i l  adherinq t o  t he  roots .  The excess s o i l  
was trimmed away leaving approximately 1000 9 
( f i e l d  moist  b a s i s )  of  rhizosphere s o i l .  The 
o the r  technique cons i s t ed  of  compositing 15 
t o  20  s o i l  cores  taken a t  random throuqhout 
t h e  sampling a r ea  by i n s e r t i n q  an auqer t o  a 
depth of 20 cm c lose  t o  t h e  crowns of t he  
p l an t s .  

I n  t h e  labora tory ,  approximately 300 q 
( f i e l d  moist)  of composite s o i l  o r  of s o i l  

washed from t h e  r o o t s  were placed i n  6 l i ters  
of water. A r ep re sen ta t i ve  sample was d r i ed  
a t  105.C so the  counts could he expressed on 
an oven dry weiqht bas i s .  The s o i l  
suspension was allowed t o  sett le f o r  about 30 
seconds and the  supernatant  passed throuqh a 
60-mesh Endecott s ieve .  The ma te r i a l  on t h e  
s i eve  was r i n sed  and t h e  e n t i r e  supernatant  
passed throuqh 100, 200 ,  325, and 400-mesh 
s i eves  and screeninqs  from t h e  l a t t e r  two 
were placed i n  Baermann funnels  f o r  rouqhly 
16 h ( I ) .  I n  1971 a r ap id  c e n t r i f u q a l  
f l o t a t i o n  technique ( 2 )  was used. The 
supernatant  was prepared i n  t h e  same manner, 
then placed i n  50 m l  con ica l  cen t r i fuqe  
tubes ,  spun f o r  5 minutes a t  approximately 
400 x g ,  l i q u i d  decanted,  about 40 m l  sugar 
so lu t ion  added t o  t h e  r e s idue ,  s l u r r i e d ,  
cent r i fuged f o r  1 minute and t h e  supernatant  
immediatelv poured onto a 400-mesh s i eve  and 
t h e  sugar so lu t ion  washed throuqh wi th  water. 
The nematodes remaininq on t h e  s i eve  w e r e  
r i n sed  off  i n t o  small  beakers t o  be re laxed 
and counted. Counts of Paratvlenchus 
p ro j ec tus  Jenkins were based on morpholnqical 
c h a r a c t e r i s t i c s  ( 3 ) .  The presence of 
p a r a s i t i c  nematodes o t h e r  than E. pro jec tus  
was recorded a l so .  
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Chemical a n a l v s e s  o f  t h e  s o i l s  were 
conducted by t h e  A l b e r t a  S o i l  and Feed 
T e s t i n q  Laboratory.  A v a i l a b l e  n i t r o q e n  was 
e s t i m a t e d  as  n i t r a t e- n i t r o g e n  e x t r a c t e d  w i t h  
0.02 N CuSO. s o l u t i o n ,  e x t r a c t a b l e  phosphorus 
was e x t r a c t e d  wi th  0.03 N NH,F - 0.03 N 
H,SO, ,  exchangeable potassium w a s  e x t r a c t e d  
wi th  1 N NH,OAC, manganese and aluminum w e r e  
e x t r a c t e d  w i t h  0.01 M CaCI,, and pH w a s  
determined i n  a 1 :1 so i l- water  mixture.  

Results and discussion 

Counts o f  Para ty lenchus  p r o j e c t u s  v a r i e d  
wide ly  from f i e l d  t o  f i e l d  cover inq  a ranqe  
from u n d e t e c t a b l e  numbers t o  approxirnatelv 
4 0 , 0 0 0  p e r  ki logram of r h i z o s p h e r e  s o i l  f o r  
a l f a l f a  and approximatelv 8 0 , 0 0 0  f o r  a l s i k e  
and r e d  c lover .  There w a s  a tendencv,  based 
on a l i m i t e d  number o f  o b s e r v a t i o n s ,  f o r  t h e  
r h i z o s p h e r e  s o i l  from c l o v e r  p l a n t s  t o  have 
h i g h e r  counts  t h a n  rh izosnhere  s o i l  from 
a l f a l f a  growinq i n  close proximitv.  

The two methods of  samplinq (composite 
and r h i z o s p h e r e )  nroduced s i m i l a r  count  
d i s t r i b u t i o n  p a t t e r n s  (Table 1 )  i n d i c a t i n q  
t h a t  t h e y  were e q u a l l v  good. The composite 
method has  t h e  advantage t h a t  o n l y  one s<mple  
i s  r e q u i r e d  t o  r e p r e s e n t  an a r e a  whereas f o r  
t h e  r h i z o s p h e r e  t echnique ,  s o i l  from a t  least  
t h r e e  p l a n t s  must be analyzed t o  o b t a i n  a 
r e p r e s e n t a t i v e  count .  

Table 1. Comparison of Paratylenchus pro jec tus  counts 
obtained by t h e  composite and rhizosphere 
methods expressed a s  a percentage of t h e  
samples analyzed by each method 

2 Count range S o i l  composite’ s o i l  rhizosphere 

0 17.4 14.2 

1 - 500 35.8 38.4 

500 - 1,000 1 2 . 1  5.3 

1,000 - 2,000 13.2 8.9 

2,000 - 4,000 7.4 8.9 

4,000 - 6,000 3.1 8.3 

6,000 - 8,000 2 . 1  1 .8  

8,000 - 10,000 0.5 3.0 

10,000 - 15,000 5.2 5.3 

15,000 - 20,000 1.6 1.8 

20,000 - + 1.6 4.1 

190 soil composite samples (15 t o  20 cores 3.0 
x 20 c m ) .  

169 s o i l  rhizosphere samples (average of 3 
p l a n t s ) .  

There were s e v e r a l  p o i n t s  o f  i n t e r e s t  i n  
t h e  d i s t r i b u t i o n  o f  P. p r o j e c t u s  i n  c e n t r a l  
A l b e r t a  ( a q r i c u l t u r a r  r e p o r t i n g  a r e a s  4A, 4B, 
5, and 6 )  and t h e  Peace River  ( r e p o r t i n q  area 
7 )  ( F i q u r e  1).  The Peace River  a r e a  ( n o r t h  
of TWP 6 6 )  g e n e r a l l v  had l o w  c o u n t s  w i t h  o n l v  
2 5 %  of  t h e  samples showinq n o r e  t h a n  1 , 0 0 0  
and o n l y  4 %  w i t h  counts  q r e a t e r  than  10 ,000  
p e r  ki loqram o f  so i l .  I n  c o n t r a s t ,  a b e l t  i n  
c e n t r a l  A l b e r t a  an area extendinq from about  
7 5  miles S.W. o f  Edmonton t o  approximatel-r 75 
miles n o r t h ,  and i n c l u d i n q  c o u n t s  i n  t h e  
v i c i n i t v  o f  t h e  c i t v ,  had 56% of  t h e  t o t a l  
count  q r e a t e r  than  1 , 0 0 0  and 20% g r e a t e r  than  
1 0 , 0 0 0  n e r  ki loqram of so i l .  S o i l s  i n  t h i s  
sampled area, w i t h  t h e  e x c e p t i o n  of  t h e  
Chernozemic so i l s  s o u t h  of  t h e  c i t v ,  are 
predominately L u v i s o l j c  and Dark Grav 
L u v i s o l i c  and i t  i s  i n  t h i s  a r e a  of 
r e l a t i v e l y  hiqh counts  where a l f a l f a  s i c k n e s s  
is most p r e v a l e n t .  

Nematode counts  by t h e  composi te  method 
were c o r r e l a t e d  wi th  v a r i o u s  s o i l  parameters  
to  determine whether t h e r e  w a s  a s i g n i f i c a n t  
r e l a t i o n s h i p .  The c o r r e l a t i o n  c o e f f i c i e n t s  
between c o u n t s  and t h e  fo l lowinq  s o i l  
parameters  were as fo l lows  : n i t r a t e  n i t r o g e n  - 0.26: e x t r a c t a b l e  manganese - 0.02: 
e x t r a c t a b l e  aluminum - 0.10: and pH - 0.02.  
A l l  t h e s e  c o e f f i c i e n t s  were n o n s i g n i f i c a n t  
i n d i c a t i n q  t h e  counts  were n o t  r e l a t e d  t o  t h e  
s o i l  parameters .  Furthermore,  t h e  c o u n t s  d i d  
n o t  appear  t o  be r e l a t e d  t o  croppinq h i s t o r v .  

The average  count  (composi te  method) f o r  
t h e  areas des igna ted  as  v iqorous  qrowth was 
500 nematodes p e r  ki logram of  s o i l ,  f o r  areas 
o f  medium v i q o r  2600 and f o r  areas of poor 
v i g o r  4900.  T h i s  i s  t h e  same r e l a t i o n s h i p  
t h a t  Orchard found from a n a l y s e s  made p r i o r  
t o  t h e  survey dur ing  t h e  p e r i o d  1962 t o  1969. 
However, t h e s e  v a l u e s  do  n o t  p rov ide  proof  
t h a t  t h e  nematode i s  r e s p o n s i b l e  f o r  t h e  
d i f f e r e n c e  i n  p l a n t  v iqor .  D e t a i l e d  s t u d i e s  
a r e  underway t o  de te rmine  t h e  e f f e c t  o f  
adding known p o p u l a t i o n s  of t h e  nematode i n  
p u r e  c u l t u r e  and i n  combinat ion w i t h  o t h e r  
organisms on t h e  v i q o r  of a l f a l f a .  

Other  genera  i d e n t i f i e d  i n  t h e  so i l s  w e r e  
Aphelenchus B a s t i a n ,  Aphelenchoides F i s c h e r ,  
Tylenchorhvnchus Cobb, Dorylaimus Dujard in ,  
Tetylenchus F i l i p j e v ,  Xyhinema Cobb, and 
Di tv lenchus  F i l i n i e v .  T ese c o n t a i n  species 
t ha i  are s u s p e c t  o; have been shown t o  be 
p l a n t  p a r a s i t e s .  The numbers observed  i n  
survey  samples w e r e ,  however, too small t o  
w a r r a n t  t h e i r  being cons idered  as s i g n i f i c a n t  
i n  t h e  epidemiology o f  a l f a l f a  s ickness .  
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Figure 1. Distribution of Poratylenchus projectus in central and northern Alberta, numbers of nematodes per kllograrn of so11 (composlte sample). 
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