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FIG.1. Portion of a PIG. 2. Upper 4 ft  
root system of wcw16.m of roots of buffalo grnus 
whent gri~us (Agrupgron BuchloB dactyloiden 
8mitllH Ilydb.) 12 in. (Nutt.) Engelm. Upper 
wide and 86 in. drep. line8 mark the depth of 
The bottoms of the A n 12-in. fill which gradu- 
end B horizons n1.e ;illy buried the former 
marked by white Ilnes. topsoil (A, -,horizon). 
Only a smnll porlion of 14 In. thick. Note ex- 
the roots in the C ho- cellent root development 
rizon is shown. in these layera. 

depth of the soil horizons it occupied. The roots are 
then oven-dried and weighed. 

The root system in Fig. 1 was taken from Butler silt 
loam soil 28 in. deep, overlying deep, friable, silty clay 
loam parent rnatcrial. The A horizon, which is  only 7.5 
in. thick, contained (37% of the roots by weight. Roots 
were poorly branchcd in all but the lower part  of the 
claypan or B horizon. Most of the branching occurred 
in the C horizon of less compacted, friable silty clay loam. 
Roots in the 13  in. below the point of heavy branching 
weighed 36% more than the 13 in. of poorly branched 
roots above. The root system in Fig. 2 was taken from 
Wabash silt loam in a valley bctmeen two loess hills. 
Although the grass i s  normally only 4-5-in. tall, the roots 
are 5-6 f t  deep. 

Descriptions have been made of the profiles of 16 soil 
types, from which 11 species of grasses were taken in a 
total of 33 monolitl~s in 1948.1 The depth, density, and 
weight-distribution of roots of the same species in dif-

1Prnfllc d ~ ~ r r i ~ ) t i o n s  were mnde hy Mr. Jnmw Thorp, Prln- 
cipal Soil Correlntor, Crent P l ~ ~ l n s  SoilStates Division of 
Survey. U. S. Dept. of Agriculture. 

ferent soil types and of different species in the same soil 
type have been ascertained. Quantitative data  on root 
distribution in the several soil horizons have also been 
obtained. The effect of buried profiles on root habit has 
been examined, a s  have modifications resulting from the 
loss of one or more soil horizons by erosion. A detailed 
account of the work is  in press. 
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A Simple Micromanipulator 
Gunnar Nygaard 

Lektor a t  Ordtu) Gymnasium, Cbarlottenlund, Denmark 

For  the isolation of one microscopic cell a fino capil- 
lary pipette is  often used, the point of which is  inserted 
into the drop of fluid containing the organisms; under 
microscopic control a singlo cell can then be suckcd int,o 
the capillary pipette. The difficulty of this operatio11 
consists in keeping the point of the pipette motionless, 
a t  a magnification of, say, 100 times, in front of the or- 
gnnism, which in many cases has a size of only 10-25 p. 

Pro. 1. A. Micromnnipulntor top view without the capil- 
lary pipette. B. hllcromnnipulotor with the cnpillnry 
pipette, side view, mounted on the objective of the m h -
scope. Three-fourths natural size. 

The device described here is  one whereby the pipette can 
be fastened to  the objective of the microscope. By 
means of the mechanical stage of the microscope, the or. 
ganism can then be moved to the mouth of the fastened 
capillary pipette and sucked up. 

As shown in Fig. 1, the apparatus may consist of a 
block of metal 55 mm long, 15  mm broad, and 10 mm 
high, or to  avoid scratches on the side walls of the ob- 
jective, of a corresponding piece of ebonite or plastic 
used for  insulating purposes by the electrical industry. 
I n  one end, there is  a vertical hole fbr  the objective, 
and a deep incision so tha t  the walls of the hole can be 
fastened around the objective by means of a threaded 
bolt. On the aide mall of the other end is  placed a 
retaining plate, so tlint the capillary pipette can be 
presscd against one vertical wall of the block by means 
of three screws. Small pieces of felt  or thin plates of 
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corlr glued to the walls of the l~lock and t l ~ c  rctaining 
plate prevcnt brealring of the pipettc. 

Tlre capillary pipette is a 5-mm glass tubc, one end of 
which has becn drawn into a long, thin point and bent to 
form an anglc of about 135" with the tube. At the othcr 
cnd of tho tulrc, a small but high nut with a threaded 
bolt to match is fastencd by moans of glass cement. I t  
is vcry important that tho bolt should fit cxactly into the 
thread of the nut and that it is greascd with a heavy 
lubricant of tho kind used for glass stopcocks of burettcs, 
in order to malcc a completely air-tight connection. I t  
is desirable to have a set of capillary pipcttcs, the points 
of which are 25, 50, 100, and 500 y thiclr rcspcctively. 

When the apparatus is to bc uscd, the bloclr is fastencd 
to thc objcctive, after which tho capillary pipette chosen 
is placed in such a position that tho mouth of the pipette 
is clearly visible in the center of the field of vision (mag- 
nification about 100 times) and tho point is nearly 
horizontal. 

1f a single microscopic organism is to be sclected from 
:r. fluid suspcnsion of organisms, it cannot be donc by 
lovrctiny tho empty capillary pipettc into the drop on 
the slide. The capillary action, which increases with the 
diininishing diameter of tho pipette, will immediately 
carry fluid with numerous organisms into tho tubc. The 
pipette must be allowed to suck up sterilc watcr and by 
turning the thrcadcd bolt a convenient column of water 
remains; if the pipette is then let down into the suspen- 
sion by lowrring the tube of the microscopc, no organ-
isms mill Ire sucked up. By means of the mechanical 
stago the slide is now placcd in such a position that the 
organism sclectcd is situated bcfore the mouth of the 
pipette; a slight cot~nterclockwise turning of the threadcd 
bolt of the capillary pipettc will then carry the cell into 
the pipettc, after wllich the capillary pipette is removed 
from the suspension containing other organisms by mis- 
iilg the tube of the microscopc. 

If an organism is wantcd for the cultivation of a clone, 
the following procedure may be used. After the selection 
of one cell, the slide wit11 the suspension is replaced with 
a stcrile slidc, on which a sterile cover glass is placcd. 
The tubc of the rnicroscope is lowerod until the point of 
the capillary pipette touches the covcr glass; a slight 
cioclrwise turning of the threaded bolt will now eject a 
droplct of water containing the chosen cell onto the 
covcr glass. At a magnification of, say, 200 times it 
should now be ascertained that tho droplet contains one 
and only onc cell. I f  this is the case, tho covcr glass can 
bc slipped from tho slidc into the sterile fluid in which 
thr species is to bc cultivated. 

l'hc apparatus can also bc used for making permanent 
slidcs of new or rare species, wherc only a few individuals 
wcre found among many others, for instance, desrrrid in- 
dividuals in a plankton sample. Some drops of glycerine 
should be added to tho sarnplc, which is then placed on n 
watch glass or in a salt cellar to allow a slow evaporation 
of the water. The specimens wanted can now be selected 
from the glycerine suspension and placed in a droplet of 
pure glycerine on a slide for the usual mcthod of pre-
paring the slide. 
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The pterins are pigments having a purinc or pyrimidine 
type of structure that werc isolated from the wings of 
butterflies and from the integument of other insects, first 
by Hoplrins (5) and later by EI. Wicland and his col- 
laborators (1925-1944), and by Schiipf and Becker (ll), 
and others. These pigments usually occur as mixtures, 
have no melting points, and cannot bc transformed into 
derivatives witl; dcfinite nlelting points. Hence, they 
prcsent exceptional difficultics in their separation and 
purification. The determination of absorption spectra was 
onc of tho criteria used, in the studies citcd, as tests in 
successive stages of purification, and in order to char-
acterize tho d~fferent pterins dcrivcd from different 
sources (11). 

We present evidence in this report that ptcrin-like pig- 
ments have becn isolatcd frorn the tubrrcle l-racillus which, 
to our knowledge, have not herctoforc becn reported for 
this inicroorganism. Fluoresceace and absorption spcctral 
data and other physical characteristics arc givcn for ma- 
terial obtained from the acetone and ethcr extracts of 
dried virulent human tubercle bacilli1 after they had becn 
washed with large quantitics of sterile distilled water. 
This treatment is one of tho steps in the preparation of 
antigcns used in the complement fixation test for tubcr- 
culosis ( I & ) .  

Observations in ultraviolet light were made of zones 
(some not visiblc in daylight) forrrred when a few drops 
of the extracts wcre placcd on tho margin of the thin 
wedgc of an adsorbcnt such as aluminum oxide, standard- 
ized according to Groekrrrann ( I )  by Merck, hereaftel 
called alumina. Those zones yiclded fluoresconce other 
than tho red fluorescence that may be attributed partly to 
porphyrin and tho yellow fluorescence of flarin reported in 
our previous studies (4) .  This micromethod ( 3 )  indi-
cated the practicability of separating some of tho mate- 
rials on chromatographs of alumina. 

Numerous cxploratory experiments indicated that a bet- 
tor scparation of zones was effected by the use of benzine- 
ether 1: 1 and chloroform solutions of the rcsidues of 
ether and acctone extracts than with the original ex-
tracts. In  somc of the experiments the extracts wcre par- 
titioned with ~mrrriscible solvents prior to placing them 
on chromatographs, Tho yield of rrraterial from the dif- 
ferent ones was in each case vcry small. I*cnce, it was 
not possible to make all of the various characterizations 

l Hllrtlan tuberclc bacilli strains #1R and #4818!3 were 
grown for 3-4 wecks in glycerol broth which consists of 
heef, 450 g ;  pcptone (Fairchild's), 10 g ;  sodium chloride, 5 
p ;  ~lyc.rtol,50 g ; and water, 3000 g ( 1 4 0 ) .  


