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O f  all our agricultural plants alfalfa 
Neecl of is one of the lnost sensitive to the 

lime application of lime to the soil. 
During the years 1905-1908 this 

Experiment Station conducted 64 experiments on 
the  need of lime in alfalfa growing, on a s  inany 
farms located in 30 different counties in the State. 
The application of lime was essential to  success 
in 16 fields and produced an improvement in 56 
of the 64 alfalfa fields which were stucliecl; i t  was 
essential in 25 per ct. of the cases ancl useful in 84 
per c t  Since the cost of liming is $5 to $8 per 
acre lime should not be applied on a large acre- 
age until the  need for i t  on that  land has been 
clearly shown. , 

Litmus paper is frequently recom- 
How deter- mended as  a means of determining 
mine need the need of lime for alfalfa. I11 

connection with the above men- 
tioned alfalfa experiments blue litmus paper was 
furnished to about 200 farmers. They applied 
this litmus paper to the soil in several places in 
their alfalfa'fields and returned the paper for 
our inspection. A majority of these fields were 
later tested in the same manner by a Station 
representative. As a result of these tests but 
two fields were found which failed t o  change the  
blue litmus paper to red. The soil of one field 
changed the blue litmus to red except in a small 
area where wood ashes had been recently applied. 
No further data on this field are  a t  hand. The 
other field of which the soil did not affect the 
litmus paper gave good results from the applica- 
tion of lime. The observations on this field indi- 
cates that  a failure to turn blue litmus paper red 



docs not 1 , ~ o ~ e  tha t  lime will not bc uscful. 
Ailiong the fielcls wilicl~ turned the litnius red 
and  on wlncli the influence of linle was icslcd, 
about one out of five fields showed no results 
from tile application of lnne and only about onc- 
half of these fields showed enough efTcci by the 
end of the seconcl year to justify the expense of 
111ning. The soil of the fields to which lime hail 
been app!iec! and on which the alfalfa was grow- 
ing luxuriantly still turned blue litmus paper recl. 

These results indicate that  practically all of 
our alfalfa soils a re  acid to litmus and that  
alfalfa will grow luxilria~ltly on land which turns 
litmus paper red. The need of lime turns appar- 
ently upon the amount of acidity present. While 
a carefully trained worlier may ge t  information 
from a litmus test which will aid him in judging 
of the needs of a soil the litmus test  in the hands 
of an ordinary man is of little or no value. 

The presence of sorrel on land is frequently 
given as an evidence of the need of lime. It is 
undoubtedly true that  many of the sorrel-infested 
fields will not grow alfalfa successfully until 
they are limed. However in some experimental 
fields where sorrel was abundant the application 
of lime clid not inlprove the alfalfa. On the other 
hancl sorrel was found growing plentifully in the 
margin of successful alfalfa fields. 

While there are  a number of chemical tests 
which taken together will throw some light upon 
the  needs of the soil the  simplest and most accu- 
rate  method of determining the need of lime for 
alfalfa is to  apply lime to a portion of an experi- 
mental alfalfa plat in the same field where alfalfa 
is later to be grown on a large scale. 



t'ract~cally all coinme~cial forms of 
Forms of lime aye PI-epared clireclly or indi- 

lIz?ie ~ccLly Prorn the na,tural deposits of 
calcium carbonate, chief of which 

is limestone, b ~ ~ t  including also cllalk ancl marl. 
When 100 113s. of calcium carbonate (CaCO.3) is 
completely burned i t  loses44 per ct. of its weight; 
yet the resulting 56 pounds of calcium oxide 
(CaO), or quiclrlime, contains just as much of the 
ele~nent  calcium a s  the original 100 lbs. of cal- 
cium carbonate. Calcium oxide is known as  
cluiclrlime, stone lime, lump litl~e and burnt lime. 
When this 56 lbs. of quicklime is slaked with the 
right amount of water there is produced 74 Ibs. 
of hydrated lime (CaOdHd). When either quick- 
lime or hydrated lime is exposed to the air i t  
begins to talie up the carbon dioxide (COA) lost 
in burning, and again becomes calcium carbon- 
ate. In  comnlercial air-slaked lime this change 
is not complete, the material being a mixture of 
quicklime, hydrated lime and carbonate of lime. 
When this mixture becomes completely air slalred 
i t  is chen~ically identical with ground limestone. 

Notwithstanding the frequent statements which 
are  made regarding the relative value of the var- 
ious folms of lime there appears to be no satis- 
factory data upon which to decide this question. 
In the absence of such data it  is customary to 
estimate the value of various forms of lime on 
the basis of the amounts of calcium which they 
carry. 

I t  is convenient to remember tha t  
Which form 2000 Ibs. of ground limestone (or 

t o  use 2000 Ibs. of marl), 1200 Ibs. of 
quicklime and 1500 Ibs. of hydrated 



liinc all contain app~oxiinately the same amount 
of calcium, provicied all forms come from the 
saine gracle of calcium carbonate. Since some 
forms of lirnestolle carry practically twice as  
much calcium as others the percentage of cal- 
ciuin is the most accurate basis for fixing the 
relative vali.~e of various lots of commercial 
material. 

Calcium in the form of ground limestone can 
be sold much cheaper than in the other forms. 
'The lower freight rate  on carbonate of lime usu- 
ally nlakes this part of the price about the same 
as  for i ts  equivalent in burned lime. Good grades 
of ground limestone call now be obtained in this 
s ta te  for $1 to $2 per ton in bulli, carload lots, a t  
the quarry. The price a t  the  farmer's railroad 
station is 81.25 to $3.00. As soon as its use 
becomes more general the average cost will be 
lower, as  is the case now in many other states. 

When the haul from the railroad station is long 
and the roads rough i t  may be advisable to use a 
good grade of quiclilime, thus reducing the ton- 
nage. 

Any form of lime, before being applied, should 
be finely divided t o  facilitate uniform distribution 
through the soil. For the same reason i t  is well 
to  apply the lime some time before sowing the 
alfalfa. Since the eRects of lime are  most 
needed in the upper layers of the soil i t  should 
be applied to the plowed ground and worked in 
while fitting the land. 

When buying small quantities for experimental 
purposes, quicklinle is usually the only form 
available. When buying carload lots, i t  is best 



to  purchase where you can ge t  a pound of calcium 
for the least money, considering the wholesale 
price, freight, hauling and labor of applying. 

On small areas the  stone lime 
Wow a p p l i e d  may be distributed in piles of 

one-half bushel and just enough 
water added to dry slake or i t  may be covered with 
moist earth until slaking occurs. I t  should then 
be spread evenly. Large quantities may be  water 
slaked and when fine be applied with a force feed 
seeder or a manure spreader or with a shovel 
directly from the wagon. The ground limestone 
or the  hydrated lime may be applied in the  same 
way a s  the slaked lime. 

Lime should be applied before 
W h e n  sowing the crop so tha t  i t  may 

a p p l i e d  be worked into the soil. With 
slaked stone lime, working i t  in 

the  day before sowing the seed gives good results 
but  an earlier application is equally good. The 
ground limestone and marl may be applied equal- 
ly well a t  any time. 

Inoculation with bacteria and 
F i n a l  application of lime a re  the two 

s u g g e s t i o n  items most commonly needed to 
fit a well prepared soil fo r  alfalfa. 

The only way to determine the actual need of any 
field in these particulars is to  grow alfalfa on 
limed and inoculated soil in that  field. For  this 
purpose lay off an acre of well prepared land 
according to the  accompanying plan. On one-half 
of the acre apply 750 lbs. of slaked stone lime and 
work i t  well into the soil. Jus t  before seeding 
the alfalfa sow 150 lbs. of inoculated soil from an 



alfalfa fielcl across the limed and unlimed halves 
as  shown in the plan. Cover one-half acre with 
the soil. This leaves each quarter acre treated 

as  shown in the plan. 
Use the down hill side 
for inoculation so tha t  1 ~ i i e  I soil ) drainage will not carry 

and soil onlv the germs to the other 
I 

" ' plats. 
Down-hill side 

Sow the seed on the entire acre and cover 
lightly. In sowing and harrowing t reat  the  
inoculated half last so a s  not to  scatter the  inocu- 
lation and confuse the results. 

The experiment requires practically no addi- 
tional work and i t  will bring out clearly the needs 
of the particular field. By the following season 
the inoculated portion will supply all the soil 
which will be needed for inoculating future fields 
and the necessity of lime on the field will have 
been determined. 




