
ing regions oriented successively from 
the surface inward: a cicatrix composed 
of oxidation products from dead cells, 
a dormant zone (Fig. la), a zone of 
cell division, and a zone of wound 
vessel differentiation (Fig. lb). The 
dormant zone is represented by a multi- 
layered region of morphologically un- 
changed pith parenchyma cells situated 
between the cicatrix and the zone of 
cell division (6). Previous research has 
indicated that the extent of the dormant 
zone can be experimentally modified by 
treating wounds with chemical inhibi- 
tors (4). The clearing and dissection 
technique has eliminated the cicatrix, 
and the zone of cell division is not 
visible in the photomicrographs. 

Treatment by rotation on the klino- 
stat and inversion resulted in increased 
numbers of wound-vessel members as 
compared to the controls (Table 1). 
Moreover, shoots treated by rotation 
on the klinostat exhibited differentiated 
wound-vessel members nearer the cica- 
trix with a complete absence of the 
dormant zone (Figs. 2 and 3). How- 
ever, shoots which were alternately in- 
verted and placed in upright position 
on a 24-hour cycle contained a dormant 
zone as in the controls (Fig. 4). The 
greatest increase in cells differentiated 
was observed when the cells were 
treated by rotation for 24 hours fol- 
lowed by 6 days in erect position. As 
the time of rotation was increased, the 
wound-vessel pattern and number of 
cells differentiated became more vari- 
able. 

Brain (7) has demonstrated that 
rotation on a klinostat of preparations 
of Lupinus albus resulted in an increase 
in diffusible auxin. The present experi- 
ments lend support to this evidence. 
Recently Hoshizaki and Hamner (8) 
reported that flowering response of 
Xanthium pennsylvanicum Wallr. is de- 
creased when the plant is rotated around 
a horizontal axis. Increased diffusible 
auxin and corresponding increased 
wound-vessel differentiation resulting 
from geotropic stimulation may possibly 
result from increased auxin synthesis, 
decreased auxin degradation, release of 
bound auxin, or increased basipetal or 
acropetal auxin transport. Increased 
peroxidase activity resulting from geo- 
tropic stimulation (9) may be involved 
in stimulating xylem differentiation 
(10). Also the polar transport mecha- 
nism of auxin has been shown to be 
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klinostat rotation may result from an 
altered bioelectric potential at the 
wound surface. The experiments of 
Schrank have demonstrated that geo- 
tropic stimulation of coleoptiles of 
A vena altered the bioelectric potential 
and the pattern of auxin movement 
(12). 
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The Fungus Beauveria tenella 

Abstract. Beauveria tenella, an insect 
pathogen, grows well and sporulates freely 
in submerged culture. Enzymes that loos- 
ened bovine hair that were found in broth 
cultures were not produced in the pres- 
ence of chitin, and substitution of peptone 
broth for peptone-glucose broth did not 
increase their concentration. Under cer- 
tain conditions, oxalic acid was the main 
metabolic product in the peptone medium. 

A culture of Beauveria tenella (De- 
lacr.) Seim. (1) was isolated from 
laboratory air during a search for de- 
pilatory enzymes with unique proper- 
ties. This organism produces enzymes 
which loosen the hair on animal hides, 
but the depilatory action was not par- 
ticularly strong and did not differ, as 
far as we could tell, from that of en- 
zymes produced by other fungi. In at- 
tempts to increase the production of 
depilatory enzymes various culture con- 
ditions were employed, and some inter- 
esting observations were made. Mac- 
Leod (2) has made an excellent study 
of the group of insect pathogens to 
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medium. Growth is very good in shake 
flasks on common media such as 
glucose-peptone-mineral salts solution. 
However, yeast extract and corn steep 
liquor increase the growth rate. The 
pH of such media decreases with 
growth and may fall to about 3.5 unless 
the solution is buffered. The optimum 
temperature for growth is about 28? 
to 30?C; growth was noticeably slower 
at 25?C, and there was no growth at 
40?C. Conidia are readily produced in 
submerged culture. If calcium carbon- 
ate is added to the medium after 1 
or 2 days' growth in a shake flask, the 
production of conidia becomes pro- 
fuse. Newly formed and germinating 
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Fig. 1. Beauveria tenella. (Top) Conidi- 
ophores and conidia formed an agar me- 
dium (about x 760). (Middle) Concurrent 
spore germination and fruiting in sub- 
merged culture (about x 343). (Bottom) 
Chitin decomposition in an agar medium 
in a petri dish. The fuzzy white dots are 
mycelia with conidia and the dark areas 
are regions where the chitin has been 
digested (about X 0.59). 
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conidia are often present in the same 
culture (Fig 1). This might be a use- 
ful method of producing spores for 
insect pathogenicity studies and control 
studies. 

The hair-loosening action was 
strongest when the culture was grown 
at a pH above about 5.0. At a pH be- 
low this the activity was much de- 
creased, and if the pH dropped below 
about 4.0, no hair-loosening activity 
was present. 

This organism was induced to grow 
fairly well on chitin by gradually in- 
creasing the chitin content of the 
medium while decreasing the other nu- 
trients (Fig. 1). However, no hair- 
loosening activity was produced when 
the organism was grown on this me- 
dium. Attempts to make the fungus 
attack keratin (horn and hoof meal) 
were not successful. 

When the organism was grown on 
a peptone-meat extract medium (nutri- 
ent broth, Difco), the pH dropped 
from 6.8 to 3.7. This occurred re- 
peatedly when 350-ml volumes of the 
inoculated broth [24 g/liter (3 times the 
usual strength)] were placed in Fern- 
back flasks and shaken at 84 cy/min 
at a temperature of 28?C on a recipro- 
cating shaker. However, if only 200-ml 
volumes of broth were used, a surpris- 
ing result was obtained-the pH, in- 
stead of dropping, increased to 8.2 to 
8.8. This was probably due to changes 
in the degree of aeration caused by the 
differences in volume. 

To identify the constituents respon- 
sible for the drop in pH, the fungus 
was grown on 350 ml of a peptone- 
meat extract medium, and a portion of 
this broth was treated with enough 
alcohol to make the solution 80 percent 
in alcohol. When this had stood 1 or 2 
days a large amount of material (about 
0.5 g) crystallized out. After filtration, 
the solution was examined by ion ex- 
change and paper chromatography and 
found to contain oxalate as its main 
anion. Paper chromatography of the 
crystals and treatment with alkali 
showed them to be ammonium oxalate. 
The oxalate from the crystals and the 
oxalate remaining in solution were both 
precipitated as calcium salt and char- 
acterized by x-ray diffraction powder 
patterns. Approximately 20 percent of 
the original solids content of the broth 
was found to be oxalic acid. Peptone- 
meat extract broths in which the pH 
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the original solids content of the broth 
was found to be oxalic acid. Peptone- 
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chromatogram of a broth from a cul- 
ture grown on medium containing glu- 
cose showed no oxalic acid. 
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The production of oxalic acid from 
peptone by fungi has been discussed 
and documented by Foster (3), but as 
far as we know it has not been previ- 
ously reported for fungi of this group. 

The formation of unidentified crys- 
tals in the blood of insects infected by 
Beauveria species has been reported by 
Steinhaus (4). There is a very good 
chance that these crystals are the same 
as those we have isolated-ammonium 
oxalate. 
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U.S. Department of Agriculture, 
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Diamonds in the Dyalpur Meteorite 

Abstract. Diamond was found by x-ray 
diffraction techniques in the Dyalpur stone; 
this is the fourth meteorite in which this 
mineral has been discovered. The diamond 
crystallites resemble those of Novo-Urei 
more than those of Goalpara. 

Meteoritic diamonds have been known 
since 1888 when Yerofeyev and Lachi- 
nov (1) discovered them in the ureilite, 
Novo-Urei. Since that time x-ray dif- 
fraction techniques have confirmed their 
presence in this meteorite (2) and in 
two others: the giant iron, Canyon 
Diablo (3), and the ureilite, Goalpara 
(4). The third known ureilite, Dyalpur 
(5), had never been examined. 

In previous papers (6. 7), I have dis- 
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Diamonds in the Dyalpur Meteorite 

Abstract. Diamond was found by x-ray 
diffraction techniques in the Dyalpur stone; 
this is the fourth meteorite in which this 
mineral has been discovered. The diamond 
crystallites resemble those of Novo-Urei 
more than those of Goalpara. 

Meteoritic diamonds have been known 
since 1888 when Yerofeyev and Lachi- 
nov (1) discovered them in the ureilite, 
Novo-Urei. Since that time x-ray dif- 
fraction techniques have confirmed their 
presence in this meteorite (2) and in 
two others: the giant iron, Canyon 
Diablo (3), and the ureilite, Goalpara 
(4). The third known ureilite, Dyalpur 
(5), had never been examined. 

In previous papers (6. 7), I have dis- 

cussed the formation of meteoritic dia- 
monds. The conclusions were that they 
were formed from graphite by shock, 
during meteorite impact with the earth 
(Canyon Diablo) or during breakup of 
the meteorite parent body (Goalpara 
and Novo-Urei). 

The Chicago Natural History Mu- 
seum kindly gave me the opportunity to 
study several small samples from their 
two specimens (total mass 0.4 grams). 
These were examined by x-ray diffrac- 
tion with techniques and equipment de- 
scribed previously (7). 

Several samples showed lines at spac- 
ings corresponding to those of diamond 
(Fig. 1). In addition, I observed diffrac- 
tion lines corresponding to those from 
graphite and kamacite (a iron) in the 
same specimens. Other portions from 
this meteorite revealed olivine (which 
was visually recognizable) and clinopy- 
roxene, in addition to the kamacite. 
That the diffraction pattern of kamacite 
appeared in almost all of the samples 
taken implies that kamacite is spread 
approximately uniformly throughout 
Dyalpur. 

Patterns taken from unrotated speci- 
mens revealed that the diamond crystal- 
lites fall into two size ranges, a few 
large crystals and a large number of 
rather small ones. In this respect, the 
crystallite size distribution (unpublished 
data, 8) more closely resembles that in 
Novo-Urei than that in Goalpara; the 
crystallites in the latter appear to be 
only a few hundred Angstroms in size 
(4). The carbonaceous inclusions in 
Dyalpur appear as visible grains jutting 
from the meteorite's surface; in each 
grain there are about equal amounts 
of graphite and diamond. Some dia- 
mond crystals from Novo-Urei show 
octahedral faces and are therefore ap- 
parently well developed (9). 
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Fig. 1. (Top) X-ray diffraction pattern of 3- to 6-micron diamond powder. Nickel- 
filtered CuKa radiation. (Bottom) Carbonaceous inclusion from the Dyalpur mete- 
orite. Graphite and kamacite (a iron) are present in addition to the diamond. The 
arrows indicate diffraction lines characteristic of diamond. 
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