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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. 
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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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lated by flotation. T h e  worms were 
suspended, about  100/ml, in nematode  
buffer (1) and i rradiated in a cobalt  y-ray 
source with intensities up to 2 k rad /h r .  Ac- 
curate, stable dosages were measured by 
moni tor ing  the intensity wi th  thermo- 
luminescent  dosimeter  chips. 

After  i r radiat ion the dauer  larvae were 
incubated at 20 C on E. coli lawns to restore 
obligate growth. Postdauer  lifespan was de- 
te rmined by daily observations; death  was 
assumed if pharyngeal  p u m p i n g  ceased and  
the worm was unresponsive to s t imulat ion 
with a needle (3). Controls consisted of un- 
i r radiated worms which were allowed the 
same period in the dauer  state as those 
irradiated.  

Uni r rad ia ted  dauer  larvae which re- 
verted immediate ly  to the obligate stage had 
an average lifespan of 9.4 days; this com- 
pares favorably with the lifespans repor ted  
by others (6). T h e  data indicates that  
gamma-i r radia t ion  (up to 10 krad  given 
over 3-10 d) of dauer  larvae slightly in- 
creases the lifespan of the postdauer  stage 
(Table  1). Analysis of variance indicated 
that  the differences from the controls in 
mean postdauer  lifetimes with  dose alone 

and with i r radiat ion t ime alone are signif- 
icant at P = 0.001. 

I t  is possible that  the dauer  larvae sus- 
tained no radia t ion damage.  Th i s  seems 
unlikely because the radia t ion  dosages used 
were several times greater  than  that  neces- 
sary to cause significant damage to certain 
proteins and nucleic acids (2,5) and were 
far in excess of that  required to cause life- 
t ime shortening and  muta t ions  in a wide 
variety of other organisms (7). On the other  
hand, the T-radiation may cause damage  
which could affect aging, but  the damage  
may be repaired.  T h e  lowered metabol ic  
activity of dauer  larvae argues against this, 
but  it has been suggested that  D N A  metab-  
olism occurs in puta t ively  nondivid ing 
somatic cells of nematodes (8); this implies 
the possibility of repair .  Further,  Ducoff (4) 
has presented evidence that  nondivid ing 
insect cells have a repai r  mechanism that  is 
induced by the damaging  effects of ionizing 
radiat ion.  

T h e  data presented here suggest that  C. 
elegans dauer  larvae cont inue to exhibi t  
their nonaging proper ty  under  the stress of 
considerable y-irradiat ion.  Th i s  and cor- 
roborat ive evidence indicate that  the 

Table 1. Average postdauer lifetimes* (~-), 95% confidence intervals of the sample mean (CIg~)t, and 
sample sizes (n) for different irradiation times and doses. 

Exposure 
time Irradiation dose (krad) 

(days)$ 0 5 10 25 60 

0 ~- = 9 .4  
CI95 ~ -4 -  0.5 
n ffi 61 

3 ~- - -  9 .6  9 .6  10.1 9.2 9.0 
CIo~ ffi ___ 0.8 ___ 1.0 ___ 0.6 ± 0 .6  ± 0.8 
n ~ 29  27 34 31 35 

6 ~- m 9.7  9.6 10.2 9.5 9.3 
CI95 ~ __. 0.4 ± 0.5 ----- 0 .6  ----- 0.6 ___ 0.4 
n m 4 0  43 45 35 92  

10 ~r - 10.2 10.9 12.0 9.3 9.8 
CI95 = -4- 1.2 - -  0 .9  ± 0 .6  ----- 0.7 ± 0 .6  
n ffi 27 17 23 22 42 

20  ~ - =  10.2 9.7 9 .6  9.7 9.1 
CI95 ~ + 0.5 ± 0.4 ± 0 .4  ± 0.4 ± 0 .4  
n ~ 5 5  52  44  42  71 

*The lifetime of each worm is accurate to one day. 
~CI~s is that interval about the sample mean within which one can be 95% certain that the true mean 

lies. 
++The number of days dauer larvae were exposed to 2/-irradiation, or held as dauer larvae (controls). 



" d o r m a n t "  d a u e r  s t a t e  m i g h t  b e  a p e r i o d  o f  
a c t i v e  r e p a i r ,  w h i c h  m i g h t  e x p l a i n  s o m e  o f  
t i le  h a r d i n e s s  o f  " d o m a n t "  o r g a n i s m s .  
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