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Source of specimens* Ifark Total 
-- - -.--

I io t l~rops  a troo 
Tiln1;~tlan. Verarruz, Rfesico 

(T'IMKI-I) . . . . . . . . . . . . . . . . . .  
Gnate~ual;~(CAS)i . . . . . . . . . . . .  

l'ort Utria, Colomliia (IJSNM) 

Bothrops ntrmrnifer 
Porfillo Grande, Yoro, Honduras 

(CNHM)$ . . . .:. . . . . . . . . . . . .  
Rio lndio liead\vaters, Panama 

(.\IL'SPI . . . . . . . . . . . . . . . . . . .  
P1irl)lo. Suevo.Roiidnras !I;SlSi%J 

Ori7,i\h>i. Veracrnz, Blexico 
trrss;\r) . . . . . . . . . . . . . . . . . . .  

Sykis trodon contortrio 
Eleven miles nortliu~est of Fred-

eririi. Frederick County, Mary- 
land (1:IRIKIX I . . . . . . . . . . . .  

TIVO end a half miles east of 
T,amb. Hardin County, Illinois 
(INIIS) . . . . . . . . . . . . . . . . . . . .  

l ' b r~e  miles north of Valmeyer, 
Jtoi11'oe County, Illinois 
(1NHS)i. . . . . . . . . . . . . . . . . . . .  

.l'hi?r! miles north of Effingharu, 
Elfinaham County, Illinois 
!IXtIS) . . . . . . . . . . . . . . . . . . . .  


* The follouing abbreviation\ are used for the institutions 
from uhich specinicns uerr examined: SNSP, Academy o f  
Satural Science of Philadelphia; CAS, Chicago Xcade~oy of 
dcic~nces; CNHlf, Chicago Natural I-Iistory Museum ; INIIS, 
Illinois Natural lIlstorj 8u'vc.p ; UIRINH, University of Illi-
nois SIuseum of Natural H~story: UMRIZ, University of 
\Ilchlgnn hfuseum of Zoology ; USNRI, U. S. National Sluseum. 
:Probably not the completp litter. 


Mlxture of sevc,ral l i t te~  s. 


The scanty information available concerning the  food 
of the several juvenile agkistrodons with bright tai l  tips 
in both sexes suggests a preferenca for  frogs and small 
lizards. To illustrate, using information pertaining to 
one of the better-known forms, Chenoweth ( 2 )  writes 
that  a litter of young copperheads ate cricket frogs 
(Acris  gryllzis) and a single anole (Anolis carollnensi.r), 
but steadfastly refused ba'lry mice. That the lat ter  i s  
not always strictly the case is  obvious from Gloyd's ( 5 )  
statement that  "At ages of two to three weeks some of 
the young fed upon smalI mice." The jumping viper, 
Botltrops ?auinnzif~r,which has a bright tai l  in young of 
both sexes, may not fit into this scheme, as  the only 
known food items of juveniles are crickets and grass-
hoppers. However, in none of these instances is  the 
food of juveniles under natural conditions definitely 
known. 

I t  rvould be very presumptuous to base definite ron-
clusions on sucli scanty information. The data availa'lrle 
(lo suggest tha t :  

1. Pit vipers of which the young ma;v depend on prey 
:rttiticted to worms have bright-colored, wormlike tail 
tips in both sexes and exhibit the typical tail wiggling 
activity. 

2. I n  tllose in which the young in one or both sexes 
lack the yellow tail  tip, and exhibit no typical tai l  wig- 
gling behavior, the food may be more generalized. 

Although these generalizations are f a r  from confirmed, 
they should be called to  the attention of persons having 
the opportunity to gather pertinent information. 
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Molybdenum Deficiency in Dunkirk 
Silty Clay Loam 

G. J. Raleigh 

Depar tmen t  of Vege tab l e  Crops ,  
Cornel l  Un ive r s i t y ,  Etbaca, Neav Y o r k  

I n  1939 Arnon and Stout (d),using culture solutions, 
oljtained evidence tha t  molybdenum is an  essential ele- 
ment. 3Iolybdenum deficiencies in crop plants grown on 
soils in Australia, New Zealand, and Europe have been 
reported, but the writer knows of no similar deficiency in 
the Americ:~s except in serpentine barren soils of Cali-
fornia (5). Respollse to molybdenum was also obtained 
in New Jersey in pots in the greenhouse as  a result of 
dipping seed pieces of potatoes in dilute solutions of 
molybdenum (1). Davies and Mitchell ( 3 ,  4) did pioneer 
work on molybdenum deficiency i n  cauliflower. The latter  
noted marked differences in varietal susceptibility to 
whiptail. Wessels (7)  had previously noted varietal dif- 
ferences on acid soils on Long Island, New York. H e  did 
not g r t  symptoms of mhiptail when a susceptible ~ a r i e t y  
was grown on similar acid soils in the greenhoure. Fo r  
the Long Tsland soils used, he found that  the range of 
soil reaction for maximu~u cauliflon7er production was be- 
tween p H  5.5 and G.6. Yellowing and whiptail were 
found in soils below p H  5.5. 

On October 8, 1949, the writer observed a cauliflower 
strain trial conducted by Paul  Work and George Elle 
near I thaca on Dunkirk silty clay loam, a productive and 
extensive soil type. Replications on the higher par t  of the 
plot showed marked whiptail in varieties of the Super 
Snowball type and practically none on strains of Improved 
Holland Erfur t  (Snowdrift) . A weather station located 
within one mile of the plot indicated a deficiency of 2.68 
in. of rainfall (departure from normal) fo r  the months of 
June  through October. A considerable par t  of one rain 
of 2.43 in. on August 29 probably ran  off the higher part  
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of the plot. Soil was obtained to plow depth from the 
area of maximum whiptail and placed in Y2-barrel steel 
drums that had previously been painted with a nontoxic 
asphalt varnish. These large containers were used i n  an  
attempt to avoid frequent watering, which it was felt 
might have been responsible for the failure of Wessels' 
greenhouse plants to show whiptail, as they did in the 
field. 

The soil was allowed to dry in the drums until February 
8, 1950. On February 9, 2 cauliflower plants of a strain 
of Super Snowball, seeded Docember 6, spotted into simi- 
lar soil December 22, and grown under fluorescent lights, 
were planted in each container and fertilized with a small 
ainount of KNO,. On February 24, reagent grade 
KI-I,PO, in solution to supply 500 Ib to the acre and borax 
to give 10 lb  to the acre were added in trenches 2% in. 
deep and 4 in. from the plants. Six of the drums mere 
supplied with ammonium molybdate a t  the rate of 1 
lb to the acre in the trenches, and 4 received no molyb- 
denum. Additional drums could not be placed in  the 
greenhouse space available. KNO, a t  the rate of 200 lb 
to tho acre was added, and the soil watered. On February 
27, the soil i n  all drums was thoroughly wet, and 5 of 
the drums were covered with wet burlap bags that dipped 
into water in jars beside the drums. The bags covered 
practically all the soil i n  the drums but did not touch 
the plants or the soil. The wet bags reduced water loss 
from the soil, and these drums were not watered during 
thc corirse of the experiment. The other 6 drums were 
watered heavily, but not leached, whenever the soil became 
dry. 

The plants i n  all the drums turned somewhat yellow 
following the heavy watering prior to and including that 
of February 27. On March 17, it was noted that those 
in both series receiving molybdenum were greener than 
those without molybdenum. Differences in growth and 
color became more marked daily and were very marlred on 
March 29, when the experiment was terminated because 
the plants in the dry soil were wilting slightly during the 
warm part  of the day. All the plants laclring molybdenum 
showed marked interveinxl chlorosis, as noted by Davies 
and Waring and and Shirom (3, 6). Growth was 
very upright, and the leaf tissue appeared brittle. A 
few of the smaller leaves showed parts of the laminae 
greatly reduced, suggesting a condition similar to whip- 
tail. A few leaves had dead tissue a t  the edges. All 
plants supplied with molybdenum were of dark-green 
color and growing normally. The average weight of the 
plants cut off a t  the soil surface from soils with molyb- 
denum was 429.5 g ;  the weight of those not supplied 
with molybdenum was 310.7 g. There was little differ- 
ence between plants in the two moisture treatments. It 
is probable that the plants not supplied with molybdenum 
obtained some molybdenum from the drums in spite of 
the coating of varnish. The p1-I a t  the end of the es-
periment was 4.60. 

C. E. Raymond, after seeing the marked response of 
the cauliflower to molybdenum. stated that on June 1, 
1948, he had noted areas of very poor growth in red 
clover seeded for a cover crop in the same field. IT? made 
a map of the field and obtained p H  readings, Areas 

~v i th  good clover averaged p H  5.40, whereas those with 
poor clover averaged p H  4.90. A check with Raymond's 
inap disclosed that the soil for this cauliflower experiment 
was obtained in the center of one of the largest areas that 
showed poor clover growth in 1948. Much of the litera- 
ture on molybdenum deficiency indicates that clovers are 
especially susceptible. 

Experiments on this plot with cauliflower plants from 
the same seed lot as used in the greenhouse show a 
marked response to molybdenum. On August 1, 1950, i t  
was evident that practically all the plants not supplied 
with molybdenum would be so badly whiptailed as to 
produce no marlretable cauliflower. 
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A Simple Apparatus for Producing 
Droplets of Uniform Size from 
small volulnes of l-iquids 

W .  B. Ennis, Jr., and David T .  James 

Biological Department, Chemicnl Corps, 
Camp Detrick, Maryland 

Frequently in the study of sprays of plant-growth regu- 
lators, fungicides, and insecticides it is  pertinent to ob- 
serve the behavior of droplets on the vegetation. For a 
long time it has been observed that foliage is wetted more 
readily by aqueous sprays containing certain surface-
active agents and by oils than by wholly aqueous sprays. 
Xoreover, the leaves of different species vary in their 
ability to retain droplets of various kinds of liquids. Con-
ventional spray equipment is unsuitable for studying the 
action of individual droplets impinging on the leaves of 
different species. Likewise, the usual spray equipment is 
not satisfactory for applying low volumes of liquid (.01- 
.I ml) as small individual droplets of uniform size to 
individual leaves or plants. By utilizing a principle de- 
vised by Lane (1)  and Levvy (3) for producing small 
drops of liquid, a simple glass apparatus has been de-
signed which produces in quantity individual droplets of 
uniform size and is adaptable for delivering very snlall 
volumes of aqueous and nonaqueous solutions. The appa- 
ratus has been termed a droplet sieer. 

One end of a glass tube was drawn into a very fine 
capillary, and the t ip  was broken off a t  a point where i ts  
diameter was just small enough that water would not run 
through except under low pressure (Fig. 1)  ; a tube 11mm 
OD by 145 mm long had about 5 ml capacity. The out- 
side diameter of the capillary tip, B, influences the range 
of droplet sizes that can be produced. Three holes, G, of 


