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to the amount  of root  growth under  the 
various conditions. At the termination of 
the experiment  nearly all the nematodes 
were found within the tomato roots. T h e  
numbers found outside the root  were some- 
what greater at low light intensity than at 
high light intensity, particularly at the high 
inoculum level. Roots produced at the low 
light intensity were probably insufficient to 
support  the high inoculum level. 

The re  is some evidence (2) that placing 
a moderate stress on host plants may in- 
crease the reproduct ion of nematode para- 
sites. We did not  find that low light 
intensity had that effect with M. hapla. For 
studying nematode pathogenicity under  

controlled conditions we believe that fac- 
torial experiments allow a more complete 
understanding than single-factor studies. 
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Technique for Screening Cowpea Germplasm for 
Resistance to Root.knot Nematodes 

J. R. RICH, H. E. McKINNEY, ond I. J. THOMASON 1 

Initial screening of large numbers of 
plants for nematode resistance is laborious 
and space-consuming. Because of the inef- 
ficiency of our previous technique, we tested 
and adapted a screening system which re- 
duced testing time, labor, and space, and 
provided a uniform test environment.  T h e  
basic technique has been used for several 
years at the University of California, River- 
side, al though not  in resistance studies. 

Materials consist of 7.5 × 3.8-cm poly- 
vinylchloride tubes (PVC), uniformly 
selected wire-cut red clay bricks, a steamed 
loamy soil (75% sand, 24% silt, 1% clay), 
and a large metal pan (0.6 × 1.0 m) with 
attached automatic watering system. Three  
to six PVC tubes are placed on each brick 
and then filled with 70-80 cm 3 soil. One 
chloroneb-treated cowpea (Vigna sinensis 
L.) seed is planted in each tube, and the 
bricks are placed in a growth chamber in 
the metal pan. Distilled water in the pan is 
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adjusted to a height of 0.5-1.0 cm on the 
bricks, and water moves through the bricks 
into soil in the PVC tubes. A constant mois- 
ture level is maintained in each tube, and 
the level may be changed by adjusting water 
height on the bricks. Soil temperature is 
maintained at 27-28 C, and the growth 
chamber is set for a 14-h day. T h e  plants 
are allowed to grow for 7-14 days after 
planting, and then inoculated with 5,000 
Meloidogyne eggs (2). Eggs were selected 
instead of larvae because of the rapidity and 
ease with which large numbers could be 
obtained. A few days before inoculation, 
and about  2 weeks afterward, 15 ml of a 
complete Hoagland's solution (1) is added 
to each plant. 

Several tests and observations have been 
made to determine the efficacy of the tech- 
nique and the conditions under  which it  is 
most effective. A 5,000-egg inoculum level 
provides adequate galling for indexing and 
for determining reproduct ion in susceptible 
'Grant '  cowpea when inoculated with a 
cannula having several holes along each 
side. Removal of plants 25-29 days after 
inoculation yields best gall indices and 
sufficient final nematode numbers for com- 
parison of cowpea lines. T h e  galling indices 
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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 
D. A. COOKE,* H. E. McKINNEY,  2 and I. J. THOMASON 2 

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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