
dissappears at the base of the incisures in 
the lateral field. 

The  basal layer, averaging 0.5 /~m in 
thickness, has vertical striations with a 
periodicity of approx. 0.025 /~m. At the 
edges of the lateral field this layer becomes 
forked and is replaced, under the field, by 
two obliquely oriented fiber layers (Fig. 3), 
each of which appears to be composed of 
many fibrils. A thin, often discontinous 
electron-transparent zone separates the 
striated basal layer from the underlying 
hypodermis. 

Beneath the cuticle is a membrane- 
bound hypodermis and basal lamella similar 
to that reported for M. incognita by Bald- 
win and Hirschmann (1). 

The  observations reported here for M. 
hapla males are in agreement with those of 
Bird (2) and Baldwin and Hirschmann (1) 
for M. iavanica and M. incognita, respec- 
tively. The  cortex could be resolved into 
the same five layers as observed by Baldwin 
and Hirschmann (1) in M. incognita. The  
author (unpublished data) has also ob- 
served these five layers in the cuticle of M. 
javanica males. The  cuticle structure of M. 
arenaria (Neal) Chitwood males is also sim- 
ilar (Johnson, unpublished data). I t  appears 
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that the cuticle structure of all Meloidogyne 
species males is very similar, if not  identical, 
in structure and differs from that of the sec- 
ond-stage larvae only in the thickness of the 
various layers. A five-layered cortex has been 
observed in both the second-stage larvae and 
males in some species. It seems likely that 
this structure is consistently present and 
that poor preparation and/or  poor resolu- 
tion is the reason for its apparent absence in 
some species. 
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A Technique for Establishing Microplots in the Field ~ 
J. T.  Johnson, J. R. Rich, and A. W. Boatright 2 

Microplots have been shown to be useful 
in studying the biological interactions of 
plant-parasitic nematodes and crop plants 
(1,3,4). They  offer advantages of field grow- 
ing conditions while allowing inoculation 
of plants or infestation of soil with known 
numbers of nematodes. Barker et al. (2), 
who were among the first in the United 
States to utilize large numbers of fiberglass 
microplots in nematological research, have 
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developed a tool, the M-cutter, for their in- 
stallation. The  M-cutter, however, does not  
perform satisfactorily in the deep sand of 
Northern Florida. These sands are poorly 
aggregated and cause excessive resistance to 
motion of the machine. We developed an 
alternative technique for inserting cylinders 
into the soil that is satisfactory for sandy 
soil and, with some modifications, would be 
acceptable for use on heavier soils. Our 
system uses water pressure to displace the 
soil in a 4-cm band on the perimeter of a 
76-cm-d circle to a depth of 50 cm. We de- 
veloped two tools for this purpose. 

Small WJM-Placer: The  small WJM- 
Placer (waterjet microplot) was constructed 
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to test our hypothesis that water could be 
used to insert cylinders into the soil. I t  has 
since proven useful for installing small 
numbers of microplots. T h e  small WJM- 
Placer consists of a 1-m length of 12.7-ram- 
i.d. galvanized iron pipe connected to an 
external source of water via a 90 ° elbow 
and 3-m length 2.5-cm-i.d. flexible hose. T h e  
open end of the outlet  pipe is crimped to 
increase the water velocity coming from a 
7.6-cm-i.d. irrigation outlet. When  using 
this WJM-Placer, the operator  stands on a 
76-cm-d circular piece of plywood (same 
diameter  as the fiberglass cylinders). T h e  
water is turned on, and the operator  re- 
peatedly presses the pipe into the soil on the 
perimeter of the plywood circle. When  the 
soil has been displaced to a depth  of 50-60 
cm around the plywood, a 76-cm-d x 60-cm- 
high fiberglass cylinder is inserted into the 
soil. A piece of plywood slightly larger 
than the cylinders is placed on top of the 
cylinder and sufficient pressure is exerted to 
force the cylinder into the water-saturated 
soil. T h e  entire procedure requires approxi- 
mately 30 min. 

Large WJM-Placer: After determining 
that the technique was satisfactory, we de- 
veloped a larger apparatus (Fig. 1) for 
faster, more uniform placement of the fiber- 
glass cylinders. T h e  large WJM-Placer con- 
sists of 12-9.6-mm-i.d. galvanized iron pipes 
91 cm long connected vertically at equi- 
distance points around the circumference of 
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a 76-cm-d circle to a 14-cm-i.d. central mani- 
fold by a 90 ° elbow (5.7 cm) and a 38-mm- 
i.d. connecting pipe (Fig. 2). T h e  manifold 
is necessary to assure even water distribu- 
tion to each of the 12 outlet  pipes. Water  is 
supplied to the manifold through a 3.2-cm- 
i.d. flexible hose connected to 7.6-cm-i.d. 
a luminum irrigation pipe. A circular disk 
of 3.2-mm thick sheet metal is welded to the 
upper  surface of the connecting pipes to 
increase rigidity and support  the manifold.  
T h e  outlet  pipes are braced 25 cm below 
the elbows by inserting the pipes through 
holes cut in a 5-cm wide circle of 3.2-ram 
thick sheet metal and welding the pipes to 
the hoop. T h e  depth control component  
prevents the apparatus from sinking below 
tile desired depth during operat ion and con- 
sists of a 30-cm high metal can attached to 
the lower surface of the larger disk (cover- 
ing the manifold). Tw o  1.8-m x 9.6-mm gal- 
vanized iron rods are welded to the covering 
disk to serve as handles. 

Placement of a fiberglass cylinder re- 
quires about  4 min; three individuals are 
needed, two for handl ing the apparatus and 
one for turning the irrigation valve on and 
off. A fiberglass cylinder is inserted in the 
WJM-Placer before turning on the water. 
Wi th  the WJM-Placer  in the upr ight  posi- 
tion, the water is turned on and the ap- 
paratus is rotated horizontally. Slight down- 
ward pressure is applied as the water loosens 
the soil. When tile fiberglass cylinder has 

Fig. 1. Large water jet microplot placer with fiberglass cylinder ready for installation into soil. Fig. 2. 
Central manifold of large WJM-Placer and attached water supply elbow. 
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been inserted 50 cm into the soil, the depth  
control componen t  contacts the soil and 
prevents fur ther  downward movemen t  of 
the apparatus.  T h e  WJM-Placer  is then 
lifted out. A small trench is formed on the 
inside and outside of the microplot  and 
must  be filled with soil. 

Either  WJM-Placer  works well in deep 
sands and reasonably well in finer textured 
soils. In  finer textured soils, however, more  
water outlets were found to be necessary. In  
layered soils some structural  mix ing  occurs 
on the outer  margins and on the soil surface, 
but  this does not appear  to be a major  prob- 
lem. T h e  WJM-Placers  are inexpensive to 
build and require no special equipment ,  bu t  
they do need an adequate  high-pressure 
(4.2-5.6 kg /cm ~) water supply for operat ion.  

Assembling fiberglass cylinders: We use 
a flat clear fiberglass, (.786 g /cm 2) supplied 
by Lasco Industries of Montebello,  Cali- 
fornia, in rolls measuring 15.2 m × 60.9 
cm. T h e  fiberglass is cut in to  2.5-m lengths 
and four holes are drilled into each end at 
15-cm spacings. T h e  ends are then over- 
lapped 5 cm and the cylinders secured by 
rivets. We constructed a mechanical  cutter 
consisting of a 2.2-m × 0.9-m table with a 
bedknife,  formed from angle iron, on one 
end. A curved knife blade formed from 

scrap iron was at tached to the table so that  
when the knife blade was pul led down it 
would pass within 4 m m  of the bedknife.  
T h e  knife is held in an upr ight  position by 
a counterweight  and is operated manually.  
T h e  fiberglass rolls are moun ted  on a 90-cm 
length of 2.5-cm pipe and placed on an at- 
tachment  which holds the roll  horizontal  to 
the table top allowing the fiberglass to be 
unrol led for cutting. T h e  sheets may  be 
stacked and the rivet holes bored with a 
power drill. T h e  cylinders are placed one 
inside the other for storage unti l  used. 
Th ree  people  can construct approx imate ly  
125 cylinders in 4 h. 

L I T E R A T U R E  C I T E D  

1. Barker,  K. R., and  T .  H.  A. Ol thof .  1979. Re-  
lat ions be tween n e m a t o d e  popu l a t i on  densi t ies  and 
crop responses.  Ann .  Rev,  Phy topa tho l .  14:327-353. 

2. Barker,  K. R.,  B. I. Daugh t ry ,  and  D. W .  
Corbet t .  1979. E q u i p m e n t  and  t echn iques  for estab- 
l i sh ing  field microplots  for  the  s tudy  of soi l -borne 
pa thogens .  J. Nemato l ,  I1:106-108, 

3. Jones,  F. G. W.  1965. Soil popu la t i ons  of  bee t  
eelworms (Heterodera  schacht i i  Schm.) in re la t ion  
to cropping.  II. Microplot  and  field plots  xesults.  
Ann .  appl .  Biol. 44:25-56. 

4. Ol thof ,  T .  H.  A. 1978. Inf luence  of popu l a t i on  
densit ies of  He te rodera  schacht i i  on  sugarbeets  
grown in  microplots .  J.  Nema to l  10:255-58. 

Effect of 7-Radiation 
on Dauer Larvae of Caenorhabditis elegans 

Edward Yeargers 1 

Caenorhabditis elegans is an ideal or- 
ganism for studying the process of aging. I t  
is easy to culture and has a short  l ifespan 
and specific aging symptoms (9). At  20 C 
the adult, reproduct ive stage occurs about  
3 d after hatching; 4 d later egg laying ceases 
and degenerative changes begin. Death  oc- 
curs about  10 d later. T h e  postdauer  life- 
t ime is independent  of the dura t ion  of the 
dauer  stage of less than 60 d; this suggests 
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that  dauer  larvae do not  age (6). T h e  pur- 
pose of this study was to examine the notion 
that the lack of aging in dauer  larvae is due 
to an intrinsic resistance to envi ronmenta l  
stress, specifically ionizing radiat ion.  

C. elegans was grown on Eschericia coli 
lawns on nut r ient  agar until  dauer  larvae 
accumulated (3). Th i s  growth med ium was 
then washed free of moti le  worms; the eggs, 
however, stuck to the medium.  T w o  days 
later normal  L2 and dauer  larvae were har- 
vested f rom the plates and  exposed to 1% 
sodium dodecyl sulfate for 30 rain to kill all 
but  the dauer  larvae, which were then iso- 
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