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Fig. 3 is also useful in calculating the dry weight of 
fo~ consumed ~y an 8·5 ~animal. The average dry 
wetght of a smgle Artemw nauplius and Sagitta 
was found to be 2·5 and 194 tJ.g respectively, using a torsion 
microbalance. Assuming a maximum consumption of 
50 .naupliijday, t~en S~itta will ingest up to 64 per cent 
of tts own dry we1ght m food each day. This figure may 
be compared with the max;imum value of 30 per cent 
reportod for the herbivorous zooplanktona in a natural 
community. 

I tha.nk Dr. H. B. Moore not only for directing my 
attention to the possibilities of working with this animal, 
but also for his advice. This work was supported by U.S. 
National Science Foundation grant G-20026. 

Institute of Marine Science, 
University of Miami, 

Virginia Key, 
Miami. 

M. R. REEVE* 

• Present address: Marine Laboratory, Citadel Hill, Plymouth. 
1 Lebour, M. V., J. Mar. Biol . .Assoc. U.K., 12, 644 (1922). 
'Hyman, L. H., The Invertebrates , 5 (McGraw-HHI Book Co., Inc., New 

York , 1959). 
• Owre, H. B. , Bull. Mar. &i. Gulf and Carib., 10, 255 (1960). 
• Reeve, M. R., J. Exp. Biol., 40, 195 (1963). 
'McMahon, J. W., and Rigler, F. H., Caruul. J. Zool., 41, 321 (1963). 
• Beklemlshev, C. W., Symp. Plankton Production, Cons. Int . Explor. Mer. , 

paper 6 (1961). 
'Reeve, M. R., Biol. Bull. Wood's Hole, 125,133 (1963). 
'Parry, D. A., J . Mar. Biol . .Assoc. U.K., 26, 16 (1944). 
• Riley, G. A., J . Mar. Res. , 6, 104 (1947). 

Lack of Effect of Polyvinyl Alcohol on the 
Growth and Chlorophyll Content of Green 

Algae 
IN two recent communications it was claimed that 

polyvinyl alcohol at a concentration of 0·1 per cent had a 
marked stimulatory effect on growth of Ghlorella (increase 
of 50 per cent) and an even more striking effect on chloro­
phyll content of the cells of Ghlorella and Chlamydomonas 
(increase of300-400 per cent)'·•, independent of an increase 
in cell number. Unfortunately, these experiments are 
described as being carried out in "pond" water in a quaria 
under unspecified conditions and chlorophyll was determ­
ined in dried samples. 

In view of the possible significance of these findings for 
the mass culture of algae it was decided to re-investigate 
them. The algae were grown in Roux bottles in the 
greenhouse on a shaker as previously described 3 • A 
stream of air was passed through the bottles. Controls 
and cultures to which polyvinyl alcohol had been added at 
a range of concentrations were always grown in parallel. 
Polyvinyl alcohol was obtained from Light's Chtlmical 
Co., Ltd. (viscosity of 4 per cent solution is 7 cP). The 
experiments were carried out either in modified Knop's 
medium or in water from a pond on tho University campus 
or collected from the Aqua Bella spring, near Jerusalem. 
The second and third treatments were chosen to create 
conditions of minimal growth. similar to those in the 
experiments of Czeczuga et al. The pond water was 
filtered and brought to pH 6·5. The experiments were 
repeated a very large number of times using Ghlorella 
vulgaris, G. pyrenoidosa and Chlamydomonas snowiae as the 
test organism. In no case was any significant increase in 
either the rate of growth or the final cell concentration 
obtained in the range of polyvinyl alcohol concentrations 
of 0·1-1,000 p.p.m. Under the conditions used 0. vulgaris 
reached a cell density of 3,000 cells/mm• in about 150 h in 
the modified Knop's medium. No effect of polyvinyl 
alcohol was found on cell number either in the presence or 
absenoe of minerals in the culture solution. At the higher 
polyvinyl alcohol concentrations fungal infections became 
evident in the solutions. 

When total chlorophyll content in tho cells of 0. vulgaris, 
grown in Knop's medium, was estimated by Arnon's 

Table 1. CHLOROPHYLL CONTENT OF ALGAE GROWN lN THE ABSENCE OR 
PRESENCE OF 0·1 PER CENT POLYVINYL ALCOHOL. RESULTS AS pG CHLORO· 

PHYLL/10' CELLS 
Species Conditions Control + polyvinyl alcohol 

C. vulgaris 'Pond' water 
Modified 

1·2 ± 0·2 2·1 ± 0·3 

.~~~\''~::f:~lum 1·84 ± 0·22 2·0 ± 0·19 
0·15 ± 0·01 0·097 ± 0·022 

G. pyrenoidosa 
Modified Knop 's 

medium 0·32 ± 0·035 0·43 ± 0·006 
'Pond ' water 1·87 ± 0·27 1·73 ± 0·14 

Chlamydomonas Modified Knop's 
s1wwiae medium 2·38 ± 0·08 2·33 ± 0·06 

method', but extracting with methanol and using approp­
riate extinction coefficients, it was found to be 1·016 tJ.g/106 

cells without polyvinyl alcohol and 1·35 tJ.g/106 cells in the 
presence of 0·01 per cent polyvinyl alcohol, that is, at best 
a 30 per cent increase. The differences were not signifi­
cant. These experiments were repeated with all three 
species of algae in pond water or in modified Knop's 
medium in the presence or absence of polyvinyl alcohol. 
Typical results are shown in Table I. None of the differen­
ces is significant, except possibly in the case of 0. vulgaris 
in pond water and 0. pyrenoidosa in Knop's medium. In 
the former case, despite the apparent increase of 7 5 per 
cent the difference was not significant at the P = 0·05level 
using the t test for unpaired samples. In the case of 
G. pyrenoidosa the rise of 34 per cent was significant at the 
P = 0·01 level using the same test. Clearly, polyvinyl 
alcohol, with one exception, does not cause any significant 
stimulation of chlorophyll production or increase in the 
chlorophyll content of the cells. Even the one significant 
increase is far below the 300 per cent of Czeczuga et al. 

It is difficult to account for the discrepancy between our 
results and those reported previously. In view of the 
very high concentrations of polyvinyl alcohol required to 
induce the effects, as reported by Czeczuga et al., it seems 
probable to us that the effect of polyvinyl alcohol was 
caused by the presence in it of a contaminant or impurity, 
possibly a metal ion (magnesium or iron) which promoted 
growth under the unfavourable conditions prevailing in 
their experiments. 

These experiments were sponsored by or in part by the 
Cambridge Research Laboratories, through the European 
Office, Aerospace Research, U.S . Air Force, under contract 
No. Af 61(052)-546. 
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IN the investigations Nos. I, 2 and 3 published in 
Nature (refs. 1 and 2 of preceding communication), positive 
results were obtained showing an increase in chlorophyll 
andhmm. 

In investigations carried out by H. Fr. Nowak and 
L. Rejniak1 an increase in the dry mass of pea seedlings 
was observed. 

In investigations carried out by H. Fr. Nowak and 
L. Rejniak2 a rise in the level of glycogen in the liver was 
observed; there was, however, no evidence of polyvinyl 
having any effect on the level of nucleic acids. 

C. W otter• has shown that polyvinyl alcohol has an 
effect on the increase in dry mass of that fungus. 

According to the preceding communication the authors 
investigated the effect of polyvinyl alcohol on Ohlorella 
vulgaris, G. pyrenoidosa and Chlamydomonas snowiae. We 
suggest that the results given in their Table 1 are some­
what contradictory in view of the title, since it shows that, 
though alcohol from a. different firm was used in 3 of the 
6 groups investigated, an increase in chlorophyll (in 
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