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and final numbers  of nematodes obta ined  
are similar to those obtained in tests using 
15-cm-diam clay pots. Plant  root  systems 
and galls, however, are smaller than  those 
from pots. 

Wi th  the PVC system, 20-25 lines repli- 
cated six times can be tested in a 0.6 × 1.0-m 
area. If used in a growth chamber,  the tech- 
nique provides for a uni form envi ronment  
for testing the relative resistance of many  
lines simultaneously. In  the system, daily 
watering is unnecessary and uni form mois- 
ture, temperature,  and light levels are 
maintained.  T h e  n u m b e r  of lines tested is 
usually l imited only by the capacity to 
extract and count the nematodes from roots. 
With  the development  of an auto-analyzer 
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for count ing root-knot  larvae, only nema- 
tode extract ion should be a problem, and 
that  could be overcome by extract ing and 
count ing eggs. T h e  technique measures 
nematode reproduct ion and host galling but  
does not  measure plant  tolerance to nema- 
tode infection. 
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A Rapid Method for Sampling Surface Soil 
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Economic thresholds have been estab- 
lished for relations between crop yields and 
cyst nematodes in different countries (2, 3, 
4, 5, 6, 8). Nematode  counts from soil sam- 
ples taken before p lant ing  allow advice on 
whether  to treat all or par t  of a field wi th  
nematicides or to plant  a resistant variety or 
an al ternative crop. 

Al though the collection of soil samples 
by standard methods is t ime-consuming and 
costly, many  cores are needed to obtain  a 
representative sample fl'om which valid ad- 
vice can be derived. Therefore ,  a rapid  
method was developed for sampling soil 
f rom many points si tuated on a relocatable 
pattern.  

Surface sampler: T h e  soil-sampling unit,  
mounted  on the rear of a H o n d a  (American 
Honda  Motor  Co.) Al l -Terra in  cycle (ATC 
90), consists of five cylindrical buckets (3.2 
cm diam × 5 cm deep) bolted 12.7 cm apar t  
to a chain a round three sprockets (Fig. 
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l-A, B). A freely moun ted  rubber-t i red land 
wheel drives the top sprocket via a V belt. 
As the buckets pass under  the bo t tom 
sprocket, they col]ect some of the surface 
soil; this empties into a removable  cylindri- 
cal container  (10 cm d i a m ×  30 cm deep) as 
the buckets pass over the top sprocket. T h e  
distance between sampling points is about  
2.3 m. A foot-operated lever raises the whole 
unit  5 cm from the ground to discontinue 
sampling. 

A pla t form at the rear of the vehicle 
stores samples and equipment ,  the upper  
par t  of the sampling unit  is covered by a 
chain guard. An odometer ,  moun ted  on the 
handlebars,  determines the length of field 
boundaries  and enables sighting posts to be 
placed accurately. T h e  all-terrain cycle can 
be carried between fields in a farm pickup 
truck. 

Comparison with conventional sam- 
pling: A nematode-infested sugar-beet field 
at Brawley, California, was sampled with 
the H o n d a  sampler  and, for comparison, a 
Veihmeyer hammer  tube (9). T h e  soil, a 
Holtvi l le  clay, had been disced and planed. 
Its surface was dry and contained clods, bu t  
with moisture below 8 cm. 

Sighting posts were placed at intervals 
of 30 m along opposite sides of the field. 
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FIG. 1. A) Sampling unit and storage platform mounted on rear of All-Terrain cycle. B) Diagram of soil 
sampling unit. 
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Samples  were  t aken  a l o n g  t ransects  be twee n  
o p p o s i n g  pai rs  of  s igh t ing  posts. P lo t  size 
was 60 × 365 m. Each  p lo t  c o n t a i n e d  two 
transects.  F o u r  pa i rs  of  p lo ts  were  sampled ,  
one  p a i r  wi th  the  A l l - T e r r a i n  cycle, a n d  the 
o t h e r  wi th  the V e i h m e y e r  tube.  

T h e  A l l - T e r r a i n  cycle was d r i v e n  be- 
tween o p p o s i n g  pa i r s  of  s igh t ing  posts. T h e  
average we igh t  of  a d ry  b u l k  s amp le  ob- 
t a i n e d  f rom each p l o t  by  this  m e t h o d  was 
2,050 g, co l lec ted  f rom a b o u t  300 s a m p l i n g  
poin ts .  

W i t h  the  V e i h m e y e r  h a m m e r  tube  an  
average  b u l k  sample  we igh t  of  1,920 g was 
co l lec ted  f rom a b o u t  20 s a m p l i n g  po in t s  in  
each plot .  T h r e e  r ep l i ca t e  samples  were  
t aken  by  the  two m e t h o d s  f rom each of  the  
four  plots.  

D r i e d  soil  samples  were  c rushed  a n d  
m i x e d  tho rough ly ;  600-g subsamples  were  
soaked  for two days  in  a 2 0 %  C a l g o n  solu- 
t ion  to d isperse  the  clay par t ic les  be fo re  
cysts were e x t r a c t e d  in  a f lo ta t ion  can. A f t e r  
r ed ry ing ,  cysts were  re f loa ted  in  a 9:1 
e thano l -g lyce r ine  m i x t u r e  to sepa ra te  t h e m  
f rom o t h e r  o rgan ic  m a t e r i a l  (1,7) a n d  were  
counted .  Eggs were  r e l eased  f rom cysts by  
b l e n d i n g  in  a h o m o g e n i z e r  for 30 sec, a n d  
were  t hen  suspended  in  100 ml  of  water ,  
a n d  a 1-ml a l i q u o t  was coun ted .  I n  p l o t  1, 
wh ich  c o n t a i n e d  fewer eggs, a 10-ml a l i q u o t  
was coun ted .  

I t  t ook  15 m i n  to pos i t i on  the  16 s igh t ing  
posts w i th  the  A l l - T e r r a i n  cycle. Ave rage  
s a m p l i n g  t imes  per  p lo t  were  15 r a in  w i t h  
the  A l l - T e r r a i n  cycle a n d  45 ra in  w i th  the  
tube.  T h e r e  were  no  s igni f icant  differences 
b e t w e e n  the two m e t h o d s  in  the  n u m b e r s  of 
cysts a n d  eggs recovered  ( T a b l e  1). 

T h e  A l l - T e r r a i n  cycle enab les  re locat -  
ab le  t ransects  across fields to be e s t ab l i shed  
qu ick ly ,  a n d  samples  of surface soil  to be  
co l lec ted  r a p i d l y  f rom close spacings  a long  
these transects .  T h e  cycle a n d  the adap ta -  
t ion  to s a m p l i n g  are  costly. T h e  m a c h i n e  
does n o t  o p e r a t e  sa t i s fac tor i ly  in  b e d d e d  
fields. I t  is su i t ab l e  for use on ly  in  fields 
tha t  have  been  p l o w e d  or  cu l t i va t ed  to m i x  
the  cysts t h r o u g h o u t  the  soil  profi le .  Because  
surface soil  dr ies  m o r e  qu ick ly ,  a n d  fluctu- 
ates m o r e  in  t e m p e r a t u r e  t han  d e e p e r  soil ,  
the  m e t h o d  is su i t ab l e  for cyst n e m a t o d e s  
b u t  does n o t  l end  i tself  wel l  for  co l l ec t ing  
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TABLE 1. Sampling for Heterodera schachtii by 
All-Terrain cycle and hammer tube. 

Hammer 
Plot All-Terrain cycle tube Mean 

A) Cysts]600 g soil" 
1 1.33 0.94 1.14 
2 2.49 2.54 2.52 
3 2.18 2.19 2.19 
4 2.03 2.07 2.05 

Mean 2.01 1.94 
LSD p = 0.05 p = 0.01 
Plot means 0.43 0.59 
Method means 0.13 0.17 

B) Eggs/6 g soil ~ 
1 1.32 0.74 1.03 
2 2.41 2.54 2.48 
3 2.29 2.27 2.28 
4 2.00 2.25 2.13 

Mean 2.01 1.95 
LSD p = 0.05 p = 0.01 
Plot means 0.81 1.10 
Method means 0.23 0.32 

• Mean number of H. schachtii cysts and eggs per 
three replications transformed to Ioglo (N + 1). 

species tha t  are  g rea t ly  affected by  va r i a t ions  
in  soil  t e m p e r a t u r e  a n d  mois tu re .  
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