
separation rate obtained over such a 
wide range of space dimensions. My 
experience with individual sets of neigh­
bor pairs, however, leads me to believe 
that the separation rate may be a valu­
able parameter of turbulent energy near 
the surface of aquatic habitats and that 
it warrants more attention than it has 
received. The methods are simple and 
inexpensive. Attempts to correlate sepa­
ration rates with other environmental 
factors will certainly yield valuable 
information. 

JACOB VERDUIN 

Biology Department, Bowling Green 
State University, Bowling Green, Ohio 
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Effect of Implanted Adult 

Corpora Allata on That of Host 

in Two Species of Drosophila 

Abstract. Experiments to show the effect 
of implanted adult corpora allata on that 
of the host have given negative results in 
Drosophila melanogaster, while the pre­
sumed compensatory effect has been veri­
fied in Drosophila virilis. Reasons are pre­
sented which suggest that the nature of the 
latter effect should be further analyzed. 

Bodenstein (1) reported that implan­
tation of corpora allata (or corpus alla-
tum complexes) from mature Drosophila 
virilis females into freshly emerged 
female hosts results in a compensatory 
reduction in size of the host corpus 
allatum within 2 to 10 days. On the 
other hand, larval ring glands implanted 
into 1-day-old adult hosts have no such 
effect. In the stick insect, Dixippus, 
implantation of larval, but not adult, 
corpora allata into fifth instar nymphs 
is known to induce a compensatory 
effect (2 ) . In view of the homologies 
made between the small round antero-
medial cells of the Drosophila larval 
ring gland, which give rise to the im-
aginal corpus allatum, and the larval 

corpus allatum in other insects (3) , this 
reversal of relationships is of some inter­
est even though caution must be taken 
in comparing such unrelated forms. 

The compensatory effect described by 
Bodenstein was sought in reciprocal cor­
pus allatum complex transplantations 
between homozygous female sterile (2) 
adipose and wild-type adult females of 
D. melanogaster (4). It was hoped that 
the effect of the mutant complex on the 
corpus allatum of the wild-type host 
might be used as an assay of the activity 
of the donor's corpus allatum, which 
normally hypertrophies in mated fe­
males of the mutant genotype. No effect 
of the implants on either the mutant or 
on the reciprocal wild-type hosts could 
be detected. In addition, some question 
was raised as to whether the compen­
satory effect could be induced even in 
wild-type flies with implanted wild-type 
corpus allatum complexes. 

To further test the presumed com­
pensatory effect, another series of trans­
plantations has been carried out on 
D. melanogaster adult females. The flies 
used were hybrids between two highly 
inbred (originally "isogenic") wild type 
lines of Oregon R and Sevelen, whose 
egg production is known to be of a high 
order and less variable than is generally 
the case (5 ) . Donor females were 
mated, aged 4 days, and their corpus 
allatum-complexes were removed in 
Waddington's drosophila Ringer solu­
tion. Host females were 1 to 4 hours 
old at the time of injection and received 
two complexes each; operated controls 
of the same ages were injected with 
Ringer solution. Each pair of females, 
host and operated control, was placed 
in a creamer of food with three males 
and aged for 6 days. Fresh food was 
supplied 72 and 24 hours before sacri­
fice. Whole mounts of host and control 
corpora allata were made and measured, 
and the results were treated statistically 
(6 ) . Hosts were then fixed, sectioned, 
and stained in order to determine the 
number of successful implants. Both 
implants were found and were in good 
shape in the hosts of 12 of the 13 suc­
cessful transplantations, while only one 
implant was found in the remaining 
case. A comparison of the size of the 
host corpus allatum to that of the op­
erated control in each creamer pair 
showed no detectable difference between 
them (over-all mean for hosts, from 
planimeter readings of camera lucida 
outlines, = 0.44 in.2; controls = 0.43 
in.2). Thus, it appears that the compen­
satory effect of implanted corpora allata 

on that of the host, originally described 
for D. virilis, does not occur in D. 
melanogaster, at least when hosts are 
of the ages used. 

Because of these results, it seemed 
appropriate to repeat Bodenstein's ex­
periments on D. virilis. Another series 
of transplantations similar to those de­
scribed above for D. melanogaster was 
set up. The experiment differed from 
Bodenstein's in that I used an operated 
control for each host. Both flies of each 
pair were placed in a creamer with three 
males, and all flies were sacrificed on 
the seventh day. The size of the adult 
corpus allatum in D. melanogaster is 
somewhat larger in mated females than 
in virgins (6) and it was not clear from 
the previous experiments on D. virilis 
whether or not virgin females had been 
used as hosts. Therefore, a group of un-
operated controls, including both mated 
and virgin females (20 each), was pre­
pared and their corpora allata were 
measured on the seventh day along 
with those of the hosts and operated 
controls. 

Although experiments on D. virilis 
are still in progress, certain results are 
very clear. First, the corpus allatum of 
1-week-old virgin females is smaller 
than that of mated females (mean of 
planimeter measurements for mated 
females = 1.35 in.2; mean for virgins 
= 1.06 in.2). The size difference appears 
to be on the order of that found in D. 
melanogaster, but in no way approaches 
the difference found by Bodenstein be­
tween hosts that received extra corpora 
allata and his unoperated controls. Sec­
ond, the apparent compensatory effect 
previously described for D. virilis was 
again quite clearly demonstrated in the 
present study. The mean values for 
corpus allatum size in 14 successful 
pairs of hosts and operated controls are 
0.93 in.2 for the former and 1.47 in.2 

for the latter. (A Mest showed the dif­
ference to be statistically significant, 
P <.01.) The average size for eight 
hosts, whose paired operated controls 
died, is 0.74 in.2; the mean for an addi­
tional six operated controls, whose hosts 
died, is 1.66 in.2 (Unlike low rates 
in D. melanogaster, the mortality of 
both hosts and operated controls is ex­
tremely high for the line of D. virilis 
used in both these and other experi­
ments.) The corpus allatum in three of 
the D. virilis hosts showed no reduction 
in size, so that the difference in mean 
values between hosts and operated con­
trols is even greater if these are omitted. 
Because of the failure to demonstrate 
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the presumed conlpensatory effect in 
some of the D. virilis hosts, the nature 
of this effect is being further investi- 
gated. The species difference between 
D. melanogaster and D. virilis in the 
appearance of the effect is especially 
provocative (7). 
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Radiation-Induced Reaction of 
Carbon Dioxide with Ethylene 

Abstract. The gamma irradiation of 
mixtures of carbon dioxide with ethylene 
yielded long-chain carboxylic acids. The 
G(-ethylene) values varied with reaction 
temperature from essentially zero at 
-78°C to 175 at 100°C. Under the same 
conditions, the substitution of free radical 
agents for radiation gave polyethylene. 

A new route to long-chain carboxylic 
acids has been found in the radiation- 
induced reaction of ethylene with car- 
bon dioxide. Sargent (I) has reported 
the formation of a "carbon dioxide- 
modified polyethylene" by heating 
ethylene in the presence of carbon 
dioxide and a free radical-producing 
catalyst. The comparatively strenuous 
reaction conditions (benzoyl peroxide, 
9000 to 15.000 Win.'  (gage), at 50' 
to 300°C) are reminiscent of those 
employed in the preparation of con- 
ventional or low density polyethylene. 
It is apparent from this reference that 
very little carbon dioxide was incorpo- 
rated into the product. In the experi- 
ments discussed in this report, carbon 
dioxide-ethylene products were formed 
under gamma radiation at  compara- 
tively low pressures and temperatures 
(see Table 1). The importance of radi- 
ation was shown in two experiments 
under these conditions of tenlperature 
and pressure in which free radical initia- 
tors, di-tert-butyl peroxide and 2,2'- 
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azobis (2-methylpropionitrile), were sub- 
stituted for irradiation. The products 
were observed, by infrared spectra on 
each product and by carbon,hydrogen 
analyses on the product of the peroxide- 
induced reaction, to be only poly- 
ethylene. 

Data listed in Table 1 clearly indicate 
that radiation yield, measured as G for 
the disappearance of ethylene (the num- 
ber of molecules of ethylene consumed 
per 100 ev of energy absorbed), rises 
with rising temperature but that carbon 
dioxide incorporation, nleasured by 
carbon,hydrogen analyses, declines with 
rising temperature. 

The products are white, waxy solids 
at temperatures between 50" and 90°C. 
Their infrared spectra are consistent 
with a linear carbon chain possessing 
points of unsaturation, crystalline poly- 
ethylene structure, and carboxyl groups. 
The failure of the products to react with 
2,4-dinitrophenyl hydrazine in amounts 
detectable by infrared analysis (through 
the strong absorptions of the nitro 
group) indicates the absence of alde- 
hydes and ketones. The infrared spec- 
trum of the sodium salt includes absorp- 
tion bands characteristic of RCOONa. 
This salt was prepared by shaking a 
benzene solution of the carbon dioxide- 
ethylene product with 10-percent aque- 
ous sodium hydroxide. The resulting 
emt~lsion did not break in 72 hours. 
For the three products on which both 
number average molecular weight and 
carbon,hydrogen analyses are available, 

the carbon,hydrogen data closely ap- 
proach agreement with those calculated 
for a simple carboxylic acid of the 
experimentally determined molecular 
weight. These acids may be formed by 
combination of a growing polyethylene 
chain with a carbon dioxide molecule 
to yield a resonance stabilized radical 
that is not sufficiently energetic to react 
by further chain growth. 

This would appear to preclude polyester 
fornlation by continued reaction with 
ethylene. Since the infrared spectra of 
high molecular weight acids and esters 
are similar, a sample was examined by 
nuclear magnetic resonance (NMR) 

0 / 1 
spectrometry. Had the -C-0- con- 
tent indicated by carbon,hydrogen data 
exceeded the acidic hydrogen content 
determined by NMR spectrometry, one 
might surlnise that the excess is present 
as polyester linkages. However, the 
acidic hydrogen content was too low 
for the NMR spectrogram to be signifi- 
cant. A conventional saponification 
equivalent determination failed to detect 
hydrolyzable linkages. In view of the 

Table 1. Data on  the forrrlation of carbon dioxide-ethylene products with gamma irradiation and 
with free radical initiators. The appearance of the products is shown in the last column by the 
abbreviations: T.L., tan liquid; W.P., white paste; and T.W.P., thin white paste. 

Analyses 

Reactants Charge Temp. Yield G Mol. Calcd.7 Found Product 
(g) ('C) (g) (-C2H4) wt." 

C H C H  

C02 
C2H4 
c02 

C2H4 
COr 
C2H4 
coz 
C2H4 

- - 

29.9 -78 None 
140.1 
24.2 -40 0.1 2.3 T.L. 

140.1 
20.0 29 1.7 39.4 568 81.0 13.5 80.1 12.0 W.P. 

139.8 
21.2 65 1.9 42.0 574 81.3 13.5 81.6 13.4 W.P. 

146.2 
19.8 100 7.7 175.0 670 81.6 13.6 83.6 13.9 T.W.P. 

142.4 
co z 21.9 204 13.3 310.0 660 85.0 14.5 T.L. 
C2H4 140.8 
COz 20.3 125 4.51 1150 85.6 14.5 W.P. 
C2H4 140.3 
(t-BuO)z$ 1.0 
CO2 20.0 85 0.429 / /  W.P. 
C2H4 139.5 
ABMPV 1.0 

* Determined by benzene boiling point elevation. tCalculated for a saturated monocarboxylic acid of experi- 
mentally determined molecular weight. $ Di-tert-butyl peroxide, Shell Chemical Corp. §Corrected to ex- 
clude weight of iniriator residue. / /  Product contaminated by initiator residue. TI 2,2'-Azobis(2-methylpro- 
pionitrile), Eastman (white label). 
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