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acid hydrogen carriers of Szent-Gyiirgyi and co-
workers5 and the acetic-succinic-pymvie-aceticcycle, 
while the cyclic processes of alcoholic and lactic fer- 
mentation are closely comparable. The combination 
of CO, with an organic acid, the photo-reduction of the 
carboxyl group and the consequent intramolecular 
changes leading finally to the setting free of the organic 
acicl again, would be just such a cycle. Doubtless 
some of the organic acid ~ ~ - o n l d  be reduced to sngar in 
each cycle. 

These considerations suggest an important connec-
tion between photosynthesis and organic acid metabo- 
lism, a col~nection which, to kno~3-ledge,the ~ ~ ~ r i t e r ' s  
has never been investigated. I f  photosynthesis were 
to require a small supply of organic acid as iaterniedi- 
ate, this mould explain such observations as  the failure 
of iiolated chloroplast.. to photosynthesize. I n  any 
eveat, i t  is believed that inveatlgationb along tlle abore 
lines would be profitable. 

KENXETHV. THIJIANN 
HARVARD LABORATORIES,BIOLOGICAL 


CAMBRIDGE 


AIRPLANE COLLECTIONS O F  SUGAR- 
BEET POLLEN 

THE localized area in the Rio Grande Valley in 
southern S e w  Xexico In ~3-hich sugar beets were being 
grown for  seed productiotl in 1938 afforded oppor-
tunity fo r  rnaklng collections to determine presence 
of sugar-beet pollen a t  various altitudes. The area 
planted to sugar beeti for  seed co~nprised about 000 
acres and was concentrated into a few districts lying 
between El  Paso, Texas, and Las Cmces, N~TI-  SIexico. 
Source of the sugar-beet pollen caught -\x7a3 assignable 
1%-ith some sureness, since no other sugar beets vere 
grown within a 125-mile radius. The period of flower- 
ing of the sugar beet extended from late ApriI until 
the middle of June, the height of blooming being 
between N a y  1 5  and June I .  

Through the cooperation of the U. S. Army Air 
Corps a n  airplane flight in the general region of con-
centration of beet fields was made on June 3, 1935, by 
Major Guy Iii~>k>ey,commanding officer a t  Biggb 
Field, E l  Paso, Texas, ~vi th F. C. Meier as o b s e ~ v e r . ~  
The flight was made from 10 :30 AX. to  1:00 P.U. of a 
hot, fairly quiet day. Series of short exposures of agar 
plates were made a t  the ~rarious altitudes. 

prior to exposure or during examination of the agar 
platcs. Using 40 per cent. sucrose agar, Petri  dishes 
\\-ere prepared in '/l-asl~ington a few days previous to 
the flight. After solidification of the agar, the covers 
of the dishes were bound in place by a strip of Cello- 
phane adhesive running across the Iid and fastening 
to the bottom dish. The Petri  dishes ~vere also sealed 
mith ordinary surgical adhesive tape to prevent con-
tamination and drying. The small ~vooden Petri dish 
holder devised by F. C. lfeier was used in exposing 
the agar plates outside the plane. This holder consists 
of a circular wooden base about the size of the Petri  
dish and is fitted with short projecting brass strSips 
~rhich,  dipping between the overlapping side ~valls of 
the lid and base, clamp the bottom half snugly. I n  
nialiing an exposure the adhesive seal mas removed in 
the cockpit, and the covered Petri  dish pushed in place 
in the holder. The observer held the plate ontside the 
plane Ivith one hancl, twisted the top nth the other to 
cut tlle Cellophane binder and then removed the cover. 
When the exposure was completed, the lid mas replaced 
outside the plane. The covered dish mas then resealed 
with the surgical adhesive tape in the cockpit. 

I11 order to avoid outside contaminatioa. the exposed 
plates ~vere taken directly from the landing field to  an 
air-conditioned room for  tlle examinations f o r  presence 
of sugar-beet pollen. I n  the sj-sternatic study of the 
plates under the nlicroscope, magnification mith the 16- 
millimeter objectire was ordinarily adequate f o r  the 
ident~fication. illngnification v i th  the 4-millimeter ob-
jective to bring out more 3harply the characteristic 
lnarkings of sugar-beet pollenj3 which differentiate it 
from allied pollens of somewhat similar size, was fre- 
quently used to verify identifications, and also when- 
ever the pollen was more deeply embed(1ecl in the agar 
film. The clata obtained from the examination of the 
plates fo r  the various exposures are given in Table 1. 

TABLE 1 
S ~ G \ H  POLLE\GRAIXSTRAPPED .IG\RPLATESE l -BEl:? OY 

POSED I Y  AIIIPLINBFLIGH'I, RIO GRANDEVALLEY,
SolJrHEllN ~ E W  OX JUNEJ~EXICO,  3 ,  1938 

-

Suu~berof pollell grains and exposure period 
Elevation above in minutes

valley floor --
1 2 3 4 8 

Flights in other years in this region had indicated * One germinatin pollerl grain found. 
presence of sugar-beet pollen fairly high in the air.2 t Ar leasr tn-o ~o?len grains germinating. 
Special precautions were taken in making the 1938 col- Pollen g14ains were Cound at  all altitudes with the 
lections to eliminate possibility of contamination either nuniber becoming fewer a t  four thousand feet. At  tlle 

5 % p i t .  Pltyszol. Chem., 236: 1, 20, 31, 58, 66, 1935. 5,000-foot level, which corresponds to the so-called 
1 The senior author ~vl-hile eol~ti~iuing his research in "dust horizon," the number qeemed appreciably larger aerobiology was lost with the Hawaii Clipper on July 29, 

1938. 3 Ernst Artschwager and R. C. Starrett, J o u ~ .Agr. Rrs.,
G. H. Coons, G. S. Dept. Agr. Tearhook, 1936, p. 646. 17: 823-843, 1933. 
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than for  the other altitudes except the lo-rest a t  which 
samples were taken. The plates showed also ilumeroas 
fungus spores, plant hairs and pollen from other spe- 
cies of plants, notably Piqz~isspp. One pine pollen 
grain collected a t  4,000 feet above the valley floor hacl 
germinated 011 the agar. 

It  seems a t  this time desirable mereIp to recorcI the 
presence of viable sugar-beet pollen in the air a t  high 
elevations without any inferences as  to relation to 
cross-pollination problems of the sugar beet. 

FREDC. MEIER 
ERXST~%RTSCRTVBGER 

E X T E K S I O NSERVICE 
BUREAUor PLAKT IKDUSTRY, 
r.S.DEPSRTNEK~PO F  AGRICULTURE 

BASAL DIETS FOR VITAMIN B, 

DETERMINATION 


IXVESTIGATIO~S  mhich are still in progress have 
demonstratecl that it is quite practical to prepare a diet 
satisfact,ory for the deternlination of B, by 
applying the observation of Williams and coworkers1 
that this vitamin is destroyed by cleavage with sulfite, 
A basal diet consisting of sucrose, 71 per cent., vitalnin 
B, free casein, 18 per cent., salt mixture, 4 per cent., 
fat, 5 per cent., and cod liver oil, 2 per cent., was used, 
and various proportions of sucrose mere replaced by 
addenda containing the vitamin B complex. 

SllIfite treatmellt of yeast \$,as carried out as fol-

IOTI-S: 400 cc of 0.1 per cent. sodium sulfite were added 
to 50 grams of dried yeast in a 500-ec \$ride mouth 
bottle. was introciL,ced a pH of 

reached, and the bottle was then stoppered ancl allowed 
to stancl 5 days at temperatare (250 c,), ~h~ 

content,^ of the bottle were then dried on purified 
caseill a t  a temperature not exceeding 65' C. 

natsfed the baBalration containing or 15 per cent. 
of sulfite-treated yeast, and receiving in addition crys- 
talline vitamin B,, gre7v as rapidly as animals receiving 
the same quantity of untreated veast in the basal diet. 
Xis animals 27 d a y  old, weighi~lg approximately 40 

gl'ams, fed Ihe 7'7ith l5per Of 

sulfite-treated yeast. Four of these animals developed 
acute polgneuritis in 32, 33, 34 and 34 days, respec- 
tively. Two ailimalj died in 24 and 31 days, respec- 
tively, the latter slight symptoms of polg-s h o ~ ~ i n g  
~ ~ e u r i t i s  There is reason to believe that before death. 
~vitll slight modification of the basal diet the percentage 
of polyneuritis can be increased and a~ i in~a ls  may be 
producecl whicil are more snitaj,le for 
assav ~vliere duration of care of polynenritis is used 
as  the cr i ter io~i .~ 

1R. R. Wil l iams,  R. E. Waterman,  J .  C. Iieresztesy and 
E. R. Buohman, Jozir. Am.  Cl?e?n. Boc., 5 7 :  536, 1935. 

2 0. L. Kline, C. D. Tolle and E. M. Nelson, Jour. dsuoc. 
O f .  dgr ic .  Ghenz., 9 1 :  305, 1938. 

I n  the preparation of rations mhich contain adequate 
amounts of the members of the vitamin B complex and 
clevoid of vitainill B,, the destruction of vitainin B, 
~v i th  sulfite appears to offer definite advantages over 
any procedure that has been proposed. Iletails of an 
exact procedure are being studied, but because of a 
~videspread interest a t  present in methods for  deter- 
mining the vitarllin B, contellt of foods and pharma- 
ceutical preparations as ~lrell as human requirements 
for vitamin B,, this preliminary report rnay be helpful 
to others. 

0.L. KLINE 
CHESTERD. TOLL*; 
E. &I.NELSON 
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