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Judging from the large number 
Place o f  of requests for soil analysis com- 

soil analysis ing to  this Station, there is a 
misunder- widespread impression among 

stood landowners of the s tate  that  
chemical analysis is competent 

to determine the  fertilizer requirementsand crop 
adaptations of a soil. Such an impression is 
quite natural a s  a result of an understanding of 
the food requirements of plants, of the knowl- 
edge that soils differ greatly in their productive 
power, and of the  fact  tha t  commercial fertili- 
zers are valued according to their chemical com- 
position. This common understanding of the 
value of soil analysis, though correct in princi- 
ple, is usually wrong in the extent of its appli- 
cation. The chemical analysis of soils ie a 
valuable aid in determining their relative value, 
to  some extent their crop adaptations, ancl espec- 
ially in planning rational systems of soil im- 
provement ; that is, systems designed not only 
for the immediate seasons but with a view to 
the most efficient management over a pericd of 
years. I t  is a mistake, however, to  suppose 
that a soil analysis will determine just what com- 
bination of commercial fertilizers and what 
amount will give the best returns for the com- 
ing year, or just what crop or variety of crop 
is best adapted t o  the soilin question. Chemical 
composition of the  soil is not the only important 
factor which tends to  influence the effect of a 
fertilizer application ; ancl with wide variation of 



other conditions, and especially in connection 
with the ordinary application of high-priced 
mixed commercial fertilizers, i t  often bears no 
relation to the crop yields. Partly for this rea- 
son and parf,ly for others i t  is not. practicable, 
a t  least a t  present, for the Experiment Station 
to undertake the analysis of soil samples for in- 
dividual land-owners. The other reasons are  as  
follows : 

I t  is a technical matter of some 
S t a t i o n  d o e s  difficulty to  secure soil samples 
n o t  a n a l y z e  that  are  thoroughly representa- 
m i s c e l l a n -  tive of fields in question. By 
e o u s  s a m -  the Station sendingout complete 

ples .  directions for such work many 
farmers would be able to secure 

good samples ; but a t  the same time as  many 
more would not succeed ill this respect. There 
would be no way for the Station to tell which 
were accurate and which not ; and the analysis 
of samples not  entireif representative is worse 
than a waste of time, for the results may actual- 
ly be misleading. If this work were undertaken 
i t  woulcl be necessary for a representative of the 
Station to  clo the sampling. 

In the next place the amount of time and ex- 
pense involved in the analysis of a sample of 
soil is relatively great. A comn~ercial chemist 
would probably charge $10 to S25. Should the 
Station undertake to comply with all requests 
for soil analysis it  wnulcl require a larger force 



of chemists than it  now employs for all lines of 
chemical investigation. 

The Station is engaged in a chemical study of 
various soil types throughout the state, and cer- 
tainly more will be accomplished for the farmers 
in the long run by working in this general way 
than by spending time on the analysis of miscel- 
laneous samples. 

An exact kcnowledge of the com- 
W h e n  position of the soil is of much 

a n a l y s i s  importance when viewed in the 
m a y  b e  right way. Soil analysis will 
helpful .  determine verv accurately the 

total amount of plant foocl or 
other important constituents present in a sample 
of soil. If any of these constituents occur in 
such limited quantities that  they now or in the 
near future will affect unfavorably the yield of 
crops, then obviously the agricultural value of 
the soil will vary somewhat withits composition, 
as  determined by analysis. I t  is cer tai~i  that  a 
great  majority of our soils clo contain some of 
these important constituents in such limited 
amounts. 

The entire stocic of plant food 
P l a n t  food in the soil exists in a compara- 
must b e  tively insoluble (unavailable) 

m a d e  state. If this were not so i t  
ava i lab le .  would not have re~nainecl af ter  

many centuries of weathering 
to which the soil has been exposccl, hut would have 
iong since leached away. Only a tlLifling  mount 



of plant food becomes soluble (available) each 
year. Any attempt to determine accurately the 
amount of plant food available for a given sea- 
son is unsuccessful, for as  it  is made available i t  
is largely taken up by plants or leached away. 
Under conditions obtaining in humid regions soils 
do not contain a t  any one time more than a mere 
trace of easily soluble plant foocl. I n  any soil 
the amount of plant food that  becomes available 
during a given season depends upon the intensity 
of the factors which make i t  available and 
upon the total stock of plant food in the soil, 
somewhat as a man's income depends upon his 
rate  of interest and the amount of capital he 
has invested. Factors which make plant food 
available are: Favorable physical condition of 
the soil as  modified by texture, cultivation, 
drainage, etc. ; moisture supply; decaying or- 
ganic matter; amount of lime carbonate; and 
many chemical and biological influences, all of 
which are modified by the above conditions. But 
i t  is a well-lrnown fact that even with conditions 
more than normally favorable for making plant 
food available, many soils still produce poor or 
only moderate crops. The total stocli of one or 
more of the plant-food constituents is so low that  
favorable conditions do not liberate enough for 
large crop yields. A system of rnallagemellt 
which is designed to build up such a soil and malce 
i t  more productive from year to year must pro- 
vicle for supplying these constituents i n  actually 
larger a n ~ o ~ u l t s  than they are  reducecl by crop- 



ping; and the absolute data that  is t o  be obtained 
by soil analysis is a great  help in planning such a 
1.ationa1 systern. Aside from giving the amount 
of plant food present, a knowledge of the com- 
position of the soil reveals the supply of lime 
carbonate and organic matter. 

In order to  appreciate what de- 
E l e m e n t s  terminations are  to be made in a 

d e t e r m i n e d  soil analysis the following facts 
i n  s o i l  must be held in mind: Ten chem- 

analysis. ical eleinents are  essential to  the 
growth of all plants. They are  

carbon, hydrogen, oxygen, nitrogen, phosphorus, 
potassium, calcium, magnesium, iron and sulphur. 
Of these ten elements carbon, hydrogen and oxy- 
gen a re  freely furnished by air and water. Iron 
is supplied in abundance by all soils, and sulphur 
has never been known to limit crop yields. Po- 
tassium, calcium and magnesium are usually 
found in the soil in large quantities, but under 
certain conditions are  not readily enough avail- 
able for good yields. Nitrogen and phosphorus 
are  often found in insufficient amounts in the soil 
and need to be supplied in larger quantities to  
produce good yields. Besides these plant-food 
elements, lime carbonate and decaying organic 
matter are  materials necessary to a fertile soil, 
and very frequently occur in too small amounts. 

These facts explain fairly well tha t  in analyz- 
ing a soil i t  is seldom important to  determine 
more than the following constituents: Total 
phosphorus, carbonates, organic carbon, nitro- 



gen, calcium, inagnesiunl and potassium. A 
q~ialitative test for acidity by means of litmus 
paper may also be made. The first two determi- 
nations, together xvith the litmus test, are with- 
out doubt the most importa~lt of all, and incieed 
for many soils they may be all that  are  worth 
while to make 

Much is already known regard- 
Station may ing the fertilizer requireillents 
aid without of the soils of the state, and if 
analyzing. one is contemplating sending in 

a soil sample to be analyzed with 
a view to determine what treatment his laild 
should have i t  would be better instead to write 
the Station fully describing his general conciitions 
and giving the exact locatioil of his farm. Ilc 
should s tate  the past history of the land, its 
average unfertilized yield of crops, character of 
soil and subsoil, and any other points which may 
have an important bearing. On the basis of such 
information as  this the Station can usually give 
more reliable advice than from a chemical analy- 
sis of any samples of soil which the farmer may 
send in. J. F. BARKER. 




