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Abstract. Limited data indicate that 
gamma rays can support photosynthesis. 
Pure cultures of a photosynthetic bacte-
rium, Rhodopseudomonas capsulata, 
and an alga, Anacystis nidulans, were ex-
posed for several days, without light, to 
continuous gamma rays from a Co-60 
source at the University of Missouri Re-
search Reactor. Both organisms remained 
green and, within limits, increased in 
proportion to the radiation flux. The re-
sults indicate microbial use of the energy 
of ionizing radiation in deep sea vents, 
hydrocarbon utilization, prebiotic reac-
tions, and early life metabolism.

*  *  *
Introduction. “The longer my experi-

ments continued, the more mysterious 
the whole subject seemed.” This was O.F. 
Atkinson’s reaction to the increased 
growth of algae irradiated with X-rays in 
1898.1 During the 20th Century, about 
3,000 scientific reports showed a biopos-
itive effect for many physiologic functions 
following low doses of ionizing radiation 

in microbes, plants, invertebrates, and 
vertebrates, including humans.2,3,4 Within 
limits, the response is directly proportion-
al to the logarithm of the dose. When the 
dose exceeds the threshold for each set of 
parameters, a bionegative effect is ob-
served. Increased photosynthesis was in-
dicated by the increased mass of photo-
synthetic organisms following pulsed or 
continuous radiation with beta rays, gam-
ma rays, X-rays, ultraviolet (UV) rays, or 
neutrons.2 In the above experiments the 
plants were exposed to ambient light.

Would plants respond to ionizing radi-
ation without light? A positive answer is 
indicated by the response of a photosyn-
thetic bacterium, Rhodopseudomonas 
capsulata, and an alga, Anacystis nidu-
lans, to continuous exposure of cobalt 
gamma rays without light. The implica-
tions of this finding are discussed below.

Method. Aseptic techniques were used 
throughout this study. Sets of tubes to be 
irradiated were put in an incubator which 
was placed at a convenient distance from 

the Co-60 source in the University of Mis-
souri Research Reactor. For R. Capsulata, 
the front of the incubator was 24 cm from 
the Co-60 source; it had a 1.8-cm lead 
plate between it and the source. Within 
the incubator radiation was attenuated by 
a series of lead plates providing a se-
quence of 0, 1.6, 3.1, 4.8 and 6.4 cm of 
lead between the five sets of tubes and 
the source.

The Co-60 was elevated from the pool 
to give continuous in-air irradiation, with 
no light, of cultures throughout the incu-
bation periods. Dosimetry for the five po-
sitions included backscatter from incuba-
tor, lead plates, and concrete walls. 
Control cultures were maintained in the 
dark with no irradiation at the appropri-
ate temperatures in incubators in a sepa-
rate building.

R. capsulata (B100) stock cultures were 
maintained anaerobically at 32°C under 
fluorescent light of 50 foot-candles, fol-
lowing procedures outlined by Madigan 
et al.5 The complete medium, RCVB, of 
Johansson and Gest was used for stock 
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Figure 1
GROWTH OF R. CAPSULATA WITH  

CONTINUOUS IRRADIATION
Each circle represents an individual culture of growth of R. 
capsulata in the dark, with continuous Co-60 irradiation.

Figure 2
GROWTH OF A. NIDULANS WITH 

CONTINUOUS IRRADIATION
Each circle represents one culture of growth of A. nidulans 
after four days of continuous Co-60 irradiation in the 
dark.
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