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The nitrogen content of the first foot of either the wheat 
{)r alfalfa land is. higher than that of the virgin. The humus 
eontent of the wheat land is slightly higher, while that of 
the alfalfa land is lower. The nitric nitrogen c.ontent varies 
from 9.80 parts per million in case of the whea;t land to 1.74 
parts in the alfalfa land. 

In the second foot the nitrogen of either the alfalfa or 
wheat land is lower than that of the virgin suil. The humus 
{)f the wheat land is. higher than that of the virgin soil, while 
th.at of the alfalfa. is lower. All three of the cons1tituents cle­
cre·ase wih depth of the sample. This table summarizes and 
-emphasizes the above statements. 

In studying the results given for an explanati'on of the 
phenomenon noted, several explanations suggest themselves. 

In. the first place, the assumption is made that the com­
position of the virgin soil now correctly representSl the com­
position of the cultivated soil before the beginning of culti'va­
tion. The impossibility of obtaining a sample of virgin soil 
which even approximates the original c·omposition of the soil 
is' obvious: The unifoTmity of the results obtained on so many 
samples' .over such a large district would seem, however, to 
inclicate that this would not explain all ' ·of the phenomenon 
noted. 

In the s,ec'ond pla.ce, a part ·of the increase in nitrogen in 
the first foot may be accounted for by causes similar to thos'e 
which cause the "rise of the alkali" in arid regions. This, 
however, is hardly probable, and if it has any influence at all 
it would be very slight. 

Again, it is possible that azotobacter, .o,r other mic'ro­
{)Tganisms which fix the free nitrogen of the atm'osphere, are 
in great abundance in our arid Boil and fix the free nitrogen 
of the atmos'phere to a relatively great extent. The soil as 
noted offers a favorable medium for the growth of bacteria. 
In ·our study of the influence of. irrigati.on water upon the 
movement and production of nitric nitrogen, carried on in co:' 
operation with Dr. Kellerman of the Bureau of Plant Industry, 
McBeth and �~�l�l�e�n� working under the direction of Dr. Keller-
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man, have reported that the azotobacter may be is'olated with 
relatively great ease and in large numbers fr.om the soils of 
Cache Valley. It is possible that thIs may have considerable 
influence upon the results obtained. This is a line along which 
fUTther work should be done. 

The last and most probable explanation which sug­
gests itself is the following: The method of suc'Cess­
ful dry-farming for conservation of the limited moisture 
supplY' and the demands ,of the plants f.or water causes 
thei'r roots t.o penetrate to a fa'r greater depth than similar 
pla.nts in a humid climate. rrhe feeding range of the plant for 
plant food is thus increased. The plant prohably gets a greater 
supply of its nitrogen from below the first foot than a similar 

. plant would in a humid climate. The wheat also iSI harvested 
by a header, and practic.ally all of the straw containing nftro­
gen derived rrom below the first foot is added. to the surface 
foot. This greatly increaseS' the nitr~gen and humus content 
at the e:x:pense of the lower foot section. 

The data presented herein is very interesting and in­
structive, but one must not gene,ralize too much from the limi'ted 
amount of information furnished. In studying the 'results, 
the nature of the soil and the cultural methods of Cache Val­
ley should be kept in mind. The soils' being derived almost 
without exception. from limestone and quartzite, are rich i'n 
calcium and magnesium carhonates. Such soils are probably 
not found in any other extensive dry ... farming district outside 
of Utah. Interested students' may learn more of the nature of 
the soils by a study of the s.oils of Cache Valley as reported by 
Dr. Widtsoe.1 The cultural methoill; noted above should also 
be kept in mi'nd in a study of the results obtained. 
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CONCLUSIONS. 

1. The cropping of dry-farming land in Cae-he Valley to 
wheat, ei'ther by the summer fallowing method or by contInuous 
cropping, doe~ not dec're~se the nitrogen or humus of the sur­
face foot of soil. 

2. The second foot of grain cropped land contains less 
nitrogen and humus than does the second foot of the adjacent 
virgin soil. 

3. The cropping of dry-farm land to alfalfa causes a de­
crease of the nitrogen and humus over that of the adjacent 
virgin soil. 

1 4. The obs,erved phenomenon in case of the grain cropped 
land is probably due to the additi'on of nitrogen to the surfaee 
foot from lower depth and the addition of the humus from the 
added stTaw. 

5. The work of this Bulletin indicates' that in a study of 
the nitrogen problem in &y-farming attention must be paid 
to great.er depth of soil than t.he traditional ploughed surface. 


