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Fig. 2. Comparison of observed and cal- 
culated altitudes during the final days of 
satellite 1957 Alpha 1: 0, Lincoln Labo- 
ratory; [, Stanford Research Institute; 
A, Royal Radar Establishment (Malvern, 
England). The solid curve indicates the 
calculated altitudes. The dashed curve 
represents the calculated altitudes on the 
assumption that the satellite fell during its 
last pass over the United States. 

to an uncertainty of + 15?, correspond- 
ing to an assumed variation in the drag 
coefficient by a factor of 2. The com- 
bined uncertainty is shown by the heavy 
line in Fig. 1, as mentioned above. 

In the final phase of the reentry the 
rocket probably disintegrated into ele- 
ments of differing drag coefficient, whose 

impacts would be strewn over an arc 

length of the satellite trajectory approxi- 
mately equal to the uncertainty in im- 

pact shown in Fig. 1. 
R. JASTROW 

I. HARRIS 
U. S. Naval Research Laboratory, 
Washington, D.C. 
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expanding at a rapid rate, it has been 

predicted that future generations may 
have to depend more and more, for food, 
upon products from the sea (1). Such 

products include the algae, which are 
found in great abundance in many areas 
and about the nutritional value of which 
with respect to B vitamins, except for a 
small number of reports on some of the 
water-soluble factors in certain species 
(2) comparatively little is known. In this 

report (3) are presented the results of 
an investigation of the B-vitamin content 
of certain red and brown algae. 

The plants analyzed were Fucus spi- 
ralis, Ascophyllum nodosum, Laminaria 

agardhi, and Chondrus crispus. They 
were taken from the coast line of New 

Hampshire and of York, Maine, through 
the months of October and November 
1956. The algae were dried in a large, 
forced-hot-air dryer, at not over 85?C, 
and were then ground in a Wiley mill be- 
fore analysis. 

Analyses for the various vitamins were 
carried out by microbiological procedures 
(4); Lactobacillus arabinosus 17-5 

(ATCC 8014) was used for niacin, pan- 
tothenic acid, and biotin; Lactobacillus 
casei (ATCC 7469), for riboflavin; 
Streptococcus fecalis (ATCC 8043), for 
folic acid; Lactobacillus fermenti 36 

(ATCC 9833), for thiamine; and Lacto- 
bacillus leichmannii (ATCC 7830), for 
vitamin B12. 

The average results of the vitamin- 
content analyses are presented in Table 
1. The four algae gave rather high re- 
sults for niacin content when compared 
to many vegetables, fruits, and animal 
feeds. However, even the species con- 

taining the greatest amount of niacin, 
Chondrus \crispus, contains considerably 
less than the 60 or more micrograms per 
gram found in barley and wheat. It can 
be concluded that these algae are a mod- 

erately good source of niacin. While all 
four of the algae studied are rich sources 
of pantothenic acid, the red alga C. cris- 

pus contains much more of the vitamin 
than do the three brown algae. This same 

relationship holds also for riboflavin and, 
to a lesser extent, for thiamine and vita- 
min B,2, indicating perhaps that in gen- 
eral the red algae are superior to the 
brown as a source of B vitamins. 

In addition to being a good source of 
niacin and pantothenic acid, the algae 
are apparently a relatively good source 
of riboflavin and folic acid and a fair 
source of biotin and vitamin B12. They 
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Table 1. Average vitamin content (in micrograms per gram) of various species of algae. 
The average results were figured from three to seven determinations. 

Vitamin Fucus Ascophyllum Laminaria Chondrus Vitamin 
spiralis nodosum agardhi crispus 

Niacin 22.8 14.6 30.2 31.8 
Pantothenic acid 23.0 49.4 33.0 150.0 
Biotin 0.063 0.021 0.042 0.032 
Riboflavin 10.0 3.50 12.6 25.0 
Folic acid 1.91 1.50 10.00 9.50 
Thiamine 0.40 0.23 0.46 0.83 
Vitamin Bi2 0.080 0.096 0.052 0.312 

1500 
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are comparable with many fruits and 

vegetables as a source of thiamine. 
It may be concluded, therefore, that 

the algae constitute an important poten- 
tial source of certain water-soluble vita- 
mins for animal, or human, consumption. 
Of the species studied, this is particularly 
true for the red alga Chondrus crispus. 

A. E. TEERI 
R. E. BIEBER 

Department of Biochemistry, 
University of New Hampshire, Durham 
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10 February 1958 

Chemical Induction of Male 

Sterility in Inbred Maize 
by Use of Gibberellins 

The effects of gibberellin on flowering 
of inbred maize were studied during the 
winter of 1957. Unexpectedly, plants 
sprayed with relatively high concentra- 
tions (500 to 1000 parts per million) of 

gibberellic acid developed sterile or par- 
tially sterile tassels. Possibilities of chem- 
ical induction of male sterility in maize 

by means of gibberellin were thus sug- 
gested. 

The following summer this phenome- 
non was further investigated under field 
conditions. A relatively early-flowering 
inbred line, R53, was planted on 1 June 
and 1 July, and a relatively late-flowering 
inbred line, OH51, was planted on 1 

June and 8 July. Potassium gibberellate 
(1) in concentrations of 100, 1000, 2000, 
and 2500 parts per million, and a wet- 

ting agent (Tween 20 at 0.1 percent) 
were used as a foliar spray. The esti- 
mated amount of gibberellin per plant 
ranged from 1.0 to 10 mg for the 1 June 
plantings and from 12 to 35 mg for the 
two later plantings. Approximately 40, 
55, and 90 plants per treatment were 

sprayed and scored for the 1 June, 8 

July, and 1 July plantings, respectively. 
The critical stage of plant develop- 

ment for the most effective chemical in- 
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