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Some General Information on Lime and Its Uses 
and Functions in Soils 

A productive soil is fundamental to profitable farming. Crops pro
duced on depleted or naturally infertile so il must compete on the open 
market \\'ith those grown on fertile soils. This places the operator 
located on the poorer so il at a great disadvantage, since the labor co ·t 
of producing a given crop unit may be much less on the more produc
tiye land. If the farm operator and hi s family are to enjoy high stand
ards of living, such as m ode rn conveniences in the home, a reasonable 
amount of recreation, and other des irable things of life, h e must bring 
his soil t o such a state of fertility that he can compete on more nearly 
even term s "'ith those who are located on les s depleted land. 

The fir.st step in a so il building program for depleted soil s "'hich 
are sour is an application of lime. The r eturn s \vbich are obta in ed 
from the use of lime are noted not only in the ability to produce 
alfalfa and th e clovers but also in considerable incr eases in the yiell..; 
of other crops. The production of leguminous llay greatly reduces the 
cost of ke eping dairy cattle and other livestock and paves the \\'ay for 
a more prosperous farming system. The facts are tbat many farms in 
lVIichigan have been changed from unprofitab le to profi table business 
enterprises through the use of lim e. Alialfa and clover hay have largely 
taken the place of commercial feeds and those of 10 \ \' feeding value 
which were forme rly produced on the farm. 

The u se of lime to improve soils was follow ed in parts of Europ e 
more than three thousand years ago. In some of the eastern states. 
liming has been practiced since the earlier stages of agricultural de
velopment. and its use has gradually spread until it is added to the 
soil to a greater or less extent as far ,,'es tward as the region s of lighter 
precipitation, Its need, moreover, is quite generally recognized in sev
eral of the older settled r egions west of the Cascade ·Mountains. All 
lands in th e humid region s " ,ill sooner or later become deficient in 
lime. s ince it is constantly removed from the soil by water and by crops . 

The amount of lime applied to the so il in }Vlichigan is stead ily in ·· 
creasing from year to year. According to ou r laboratory and field 
investigations, it can be stated that a large percentage of the so ils of 
the state need lim e, especially in the older fields. These studies also 
shO\\' that this condition is not confined to any pa rticular class of soil. 
such as sands , loams, clays, or mucks , but is more or less common to 
all; yet the fact should l;ot be overlooked that calcareous formations 
or those high in lime occu r in all classes of so iL 

The amount of lime which should be applied in order to obtain maxi
mum returns on the investment varies greatly. J\1any fields require 
only ma ll quantities in order t o obtain satisfactory results from clove r 
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and alfa lfa , whil e m edium t o ver y large a mounts mu st be appl ied t o 
others t o es t abli sh these crop s a nd produce suit abl e y ields o f many 
ot hers. 

FUNCTIONS OF LIME 

T he ben efit s derived fro m appli cation s o f lime a r e th e r esult s of 
induced so il changes w hich m ak e th e so i1 m or e suitabl e fo r pl an t 
g rowth. Som e of the function s th at lime perform s a r e ve ry general 
in their occurrence, while other m o r e specific functi on s a r e con fin ed t o 
a limited number o f so il s. Inasmuch as several o r a ll of t h e effects 
of liming m ay b e op er a tive a t th e sam e time, vari able res ults from 

Fig. I.- Sweet clover is so lving t he pasture p robl em o n man y ::'Iichigan 
farms. T ,;vo tons of lim estone made t h is lux uri a nt g rowt h poss ibl e" 

the use of lim e a r e t o be expected. T he vari ous fun ct ions , \-hich lime 
may perform in the soil m ay be conveni entl y g rouped as fo1101\'s : 

1. lVlodificati on of so il structure or tilth. 
2. Neutra lizati on of acid s a nd other injurious subst a nces . 
3. lVl eet ing th e sili ca t e r equirem ents. 
4. E ffect upon th e ava ilability o f min eral s. 
5. Increa sing th e rate of deca y of v eg etabl e matter. 
6. Increasing the effici ency of fertilize r s a nd manures. 
7. Supply in g n eeded lime t o p lant s. 

Improvement of the Physical Condition of the Soil. I t was forme r ly 
assumed tha t the chief r eason fo r addin g li me t o th e soil w as to im
prove its physica l condition o r tilth , due t o the g ranula ting effect of 
lime upon the fi ne particl es . I t is r ecogni zed that th e tilth of heavy, 
com pact ed soil s m ay be som e,yh a t improved by limin g, b u t this ac tion 
is less gen era l in occurrence a nd a lso less im portant th an others. 

GENERAL INFORMATI 
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Neutralization of Acids and Other Substances Injurious to Plants. 
Some poorly dra ined so ils, as well as some that conta in ve ry large 
quan tit ies o f veget able m atter , such as peat s a nd mucks, carry acids 
in t heir so il mo isture . T hese may be injurious t o p lants and th e extent 
of the inh ib itive effect depends upon the a m ount pre sent . Al t hough 
adeq ua t e d ra inage may improve m any such so ils, liming is effect ive 
inas mu ch a lime ne utra li zes t hese acids. Othe r in jur ious subs t a nces 
w hich occur in som e so ils m ay a lso be counteract ed by adequate ap
plicat io ns o f lime. Re fin ed m ethods t hat h ave been w orked out ind icate 
t hat ma ny up land so il s carry sm all a mounts of acids in th eir moistu re . 

Meeting the Silicate Requirements. P roba bly o ne of the chief effects 
t o be gain ed fr om limin g th e m ajority of minera l so ils is t o supply 
t he s ilicates ,,-it h lim e. It is kno \\-n tha t th e loss of lim e from the 
so il leaves the s ilicat e co mpo und s. w hich compose th e ma jo r po r tion 
o f t he min era l const ituent s o f the so il. de fi cien t in lim e, T hi s co n
diti o n is de t r imen ta l t o p lants a nd may be overcome by liming . 

Effect Upon the Availability of Minerals. L im e m ay in crea se t he 
ayailability of m ineral p lant food in som e so il s. T hi s action o f lim e 
ha s long been held t o he a ye ry gene ra l and also a ve ry im po rtant o ne. 
specia l emphas is having been p laced upon the lib e r a tion 0 E phosphoru s 
a nd pot as h to the p lants; but r ecent inves t igat ions ind icate that unduc~ 
emphas is has bee n p laced upo n the liberatio n of pota sh , as in m a ny 
cases such libe ra ti on does not occur. 

Increasing the Rate of Decay of Vegetable Matter. I t is \\'e ll knO\\"11 
t ha t the p r esence o f su ffic ie n t a mo unts of lime in the so il r es ult s in a 
m o re r ap id decay of vege table m atter as evidenced by t he da rk g r een 
co lor of ya ri ous crops g ro wing on lim ed la nd as ,,-ell a s the s ligh tly 
de la y ed m a tu r ity in so me ca ses . l\I o reover , the amoun t of nitrogen 
in th e roots. t ops. a nd seeds o f crops may be in crea sed by the add itio n 
of lim e to the so il. S uch changes in th e compos it ion o f the crops. oi 
co urse, sho\\' that t he av a ilabl e n it r oo-en in th e soil is incr ea sed by lime, 
wh ich affects th e soil bac te ria . It is obv ious that the fr ee u se ~ f lime 
o n th e so il "' ith out s u it a ble crop ro tation a nd constant r en e,,-al o f the 
y cge tab le mat t er co ntent by m ean s of s table manur e. crop r es idues. and 
catch crops ,,-ill r esu lt d isa strously . 

H o,,-e ver . if t h ese precaution s a re take n the lime ,,-ill he ins tru 
m enta l in ma intaining th e vege table cont ent du e to the increased crop 
p rod uction. In so m e so il s, m or e fr equently in m uck t ha n othe r s. the 
r oot deve lopm ent of crops is r etarded. be ing confi ned t o the sur face 
lay er s of so il until lime is added a nd w orked deeply into t he so il. Fur
t hernw re. t he p rese nce of l im e ill the so il is favo rab le fo r the deyelop
m en t of hac t eri a ,,-hich ent er t h e r oots of legum ino us crops and r esult 
in t h e fixatiun in the p la n ts of n itrogen fr o m th e so il a tmosphere. 
O rga ni sm s t ha t a re able il1 t h e a bse nce of legumes t o r e move nitrogen 
fro m th e air and m a k e it ava il ahle to plan ts a r e like,,-ise benefited hy 
lime. It i'i p rohable t hat t h e a mou nt of nitrogen made a ya il able h~' 
t h ese hacteria is re lati ye ly sm all but it is \\"orth y of con side ration. 

Increasing the Efficiency of Fertilizers and Manures. Expe r ience 
teaches that max im um re turn s f rom cu m me rcia l fe r t ili ze r s and stable 
and green manures are not obtained in the p re~ence of one or more 

~'" r _________________ _ 
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adverse conc!i tion s such as poor d rainage, deficiency of \\"a ter 111 the 
soil, poor tilth , or lack of lime. It is unquestionably tru e that applica
t ions of lime t o lllany of our soils long under cultivation as \yell as 
some of the ne\ver ones should precede the use of fertilizers. If this 
we re done, a morc advantageous use of stable and green manures w ould 
result. 

ome soils do not contain sufficient lime to meet th e needs of the 
crops grO\\"n. There is an appreciable amount of eviden ce. contrary 
to past assumption, that the us e of lime on some so il s results bene
fic ially because it is needed in plant nutrition; this is especially ev ident 
\\· ith such crops as clover o r alfalfa or those \\'hich r emove large quan
t iti es from th e so il. 

Fig. n.-Clover and sweet clover on light sandy loam. \Vhile lim e is the 
fir st step in building up sour soi ls, fertilizer is also frequently needed to 
insure the best results especially if the soil is badly depleted. Lett-Ko 
fe rtilizer or lime. Middle-T\yo tons of ground lime stone . Righ:-T\yo 
tons of ground limestone plus fertilizer. 

FORMS OF LIME 

Lime is placed on the market ill three forms, namely , oxide, hyd rate, 
and carbonate. These different forms are often given a va riety of 
namcts. The oxide is known as quick lime, burnt lime, stone lime. caus
tic lime, lump lime, un slaked lime, and building lime. The hydrated 
lime is called slaked lime. The carbonate is the form of lime found in 
ground limestone and marl and it also occurs in air-slaked lime. 

The term "Agricultural lime" may be applied to any of the three 
forms and refers to lime sold for agricultural purposes but unfor
tunately does not necessarily refer t o a product especially \vell adapted 
for application to the soil. 

GENERAL INFOR~L\ TI( 
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vVhen high grade lime st one is burned in a kiln , 100 pound s of the 
d ry stone gives off app roximately 44 pound s of carbon dioxide gas, 
leaving about 56 pounds of lime oxide or quick lime. When 56 po unds 
of quick lim e is m oist ened it t ake s up 18 pounds o f ",·ater and forms 
74 pounds of slak ed lim e or hydrated lime. It is evident th en that 56 
pounds of quick lime, 74 pounds of hydrated lim e and 100 pounds of 
limestone or lim e carbonate have the same power to sati sfy the needs 
of the so il. 

Neutralizing Power of Different Kinds of Lime. Some limestone 
deposits are made up almost entirely of calcium or lime carbonat e 
while oth ers contain more or less magnesium carbonate and , conse
quently, a 10\yer percentage of calcium carbonate. If the amount of 
magnes ium carbonate is rather high , the product is called magnesium 
or dolomitic limestone. 

Since 84 pounds of pure magnesium carbonate "will correct as much 
acidity as 100 pound s of pure ca lcium carbonate we can see that the 
dolomitic or magnes ium limest one will have a higher neutralizing power, 
pound for pound, than will the pure calcium st or e. The neutralizing 
power of liming material s is always calculated on the basis of pure 
calcium limestone as 100. In consequence magn esium limestones may 
have an acid correcting po\ver of over 100, in fac t such stones are 
sometimes adverti sed as having a neutralizing power of 108. L ike
wise, on the basis of pure calcium carbonate as 100, hydrated lime may 
have a neutralizing pO\yer of 135 if made from pure calcium carbonate 
and of 151 if prepar ed trom magnesium limest one. 

In considering lime st on e, ho"wever, it mu st be remembered that total 
nenralizing po"wer is not the only factor of importance. The densi t y 
and hardness of the st one may influence considerably the rate at w hich 

. it neutralizes the acid condition of the soil. For this reason, it is not 
customary to give a great deal of weight t o the high neutralizing power 
of magnesium stones. 

SOURCES OF LIME 

IVIichigan is fortunate in possessing two inexhaustible sources of 
lime, her limestone deposits and marl beds. 

Limestone. At present there are in the State about 13 operating lime
stone quarries. The majority of these are located in the Upper Pen
in sula and northern part of the lower peninSUla. There is a g roup of 
quarries in the extreme southeastern part of the State and an occa
sional quarry is found along the eastern coast and at other points 
throughout the commonwealth. 

These quarries produce stone for a great variety of purposes, only a 
small portion of their output being used in agriculture. Some of the 
quarries turn out only a coarsely ground rock containing mall amounts 
of fine material, but others fu rni sh a very finely ground high grade 
rock. The limestone from the Michigan quarrie s are quite variable 
in composition som e containing 96 to 97 per cen t of calcium carbonate 
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with only a trace of magnesium carbonate, while others carry as much 
as 44 or 45 per cent of magnesium carbonate. 

Marl. There occur throughout the State many beds of marl va ry ing 
from low to very high grade. The lime is present in the marl a car
bonate and hence supplies calcium t o the soil in the sam e form as 
ground limestone. In addition t o lime carbonate, some marls contain 
varying amounts of magnesium carbonate, which also aids in meet
ing the "lime requirement" of the soil. The value of marl then. de
pends on the amount of calcium and magnesium ca rbonates it contains. 
A marl carrying 90 per cent or more of the~e carbonates is considered 
to be of very high grade. 

Fig. Hr.-All easily accc:;sib le marl bed. A more gene ral utilization of l\Iichigan's 
ma rl deposit · for agricultural purposes is des irable. 

Occurrence of Marl. l\1arl is frequently fo und underlyin g areas of 
muck and peat and also along the shores and in the beds of lakes. 'In 
some instances. the lllarl is covered by a fe\\" inches of muck \\"hile 
in other s it lies beneath several feet of it. The thickness of the beels 
or deposits is also quite variable. The 111arl O\\"f:~S its ex istence to lime 
that was washed out of t he s urrounding so il and deposited in lakes 
and to th e acculll ulation of she ll s of lower an imal s such as the m o llus ca. 

.As it occurs in the beds. marl is generally a past~, mass yarying ill 
colnf from light to dark g ray, depending upon the impurities present. 
CpOll drying it I)CCOlllCS lighter in color and is easi ly crumbled or broken 
up. J f a small amount is placed in hali a tumbler of strong yinegar 
or weakened muriatic acid. it will give off bubbles of gas and go into 
solution. This is one method of identifying marl as \\"ell as roughly 
est im ating its purity. Some deposits are filled \\"ith small shells \yhich 
aiel in its identificat ion. 

I 
j 
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Water Content and Weight of Marl. \-\Then marl is thrown out of 
the bed and allowed to drain, the amount of moisture retained is quite 
variable and depends some,,'hat on the amoun t of impurities. In gen
eral. the purer the lllarl th e less ,Yater it will hold but sandy marl s 
contain less ,,'at er than clay marls. The fo llm \'ing table shmys the 
",(at er content, the weight of a cubic yard, and the weight of lime car
bonate contained in a cubic yard of several Mich igan marls. 

1 
2 
3 .. 
4 .... 

Sample number 
Per cent 
of car
bonate;; 

75 
85 
88 
95 

Weight of Weight of Weight of 
Per cent of Per cent oi Weiil;ht of cubic yard lime car- lime car-

water on water on cubic yard of wet marl bonate in bonate in 
dry basis wet b1sis dry, in Ibs. in Ibs . 1 cubic yd . 1 cubic yd . 

dry marl wet marl 

40 . 7 32 IG52 2430 1239 1239 

g: I 
31.3 1G65 2424 141.5 1415 
28 1670 23 19 1470 1470 

3.5 . 1 26 1731 2339 1644 1644 

Sugar Factory Lime. Lime is used by sugar factories to clarify and 
purify the juice, a nd. since impurities ca use troub le late r in th e process 
of r e fining, a v ery high grade of lime is used. lVl ilk of lim e is added 
to the vats of juice and then carbon dioxide is run in to precipitate the 
lim e as lime carbonate. This is later filtered out and discarded. This 
material conta in s a small amount of organic matter and slight quan
titi es of plant food elements fr om the beet juice, but. otherwise is a 
yerr pure carbonate of lime and is admirab le material tu apply to the 
soil. It can generally be obtained at littl e or no cost . sinc e it is simply 
a waste product. It very often contains ,,'ater and hence it should 
be bought by the yard rather than by the t on because a cubic yard 
will contain about the same amo unt of lime carbonate whether the 
mater ial is wet or dry. ' 

There is another form of lime which may occasio na lh' be obtained 
from sugar factories. This is the cleanings fr o m th e k-iln. :Many of 
t he facto ri es prei er t o burn their own lime and ",hen the kilns are 
cleaned a quantity of impure burnt lime or stone lime is obtained. This 
mater ial is variable in composition but is mostly quick lime when fresh : 
after s tanding a short tim e. it co ntain s a large amollnt of hydrat ed 
lime. 

Wood Ashes. In so m e localities, wood ashes may be obtained in 
suffic ient quantities t o apply to the so il. Ordinarily, wood ashes con
tain from 20 to 50 per cent of lime, expre sed as quick lime, in addi
tion to small amounb of potash. 

Lime from Acetone and Alkali Works. There are in the State yarious 
acetone and alkali ,,'orks " 'hich turn out lime as a by-product. This 
material is usually of high grade, its chief drawback being a high 
\i'ater content if exposed t o the weather. \\Then such products can 
he obta in ed near at hand and 2.t a 1m,' price. it is sometimes more 
ach·isable to use them than to huy the more expe nsiye forms of lime. 
The cost of transportation and difficlllty in di~trih llti on mllst he taken 
ilLl) c011side rat ion \yhen figtlrin g th cost. 
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CHANGES LIME UNDERGOES WHEN ADDED TO THE SOIL 

\Vh cn the va rious form s of lim e ar e added to th e soil , th eir compo
si ti on is altered. The change that is n ow con sidered t o b e m ost de
si r able is the union of th e lime and silicates t o form calcium silicate s 
or the correction of soil acidity. \Vhen hydrated lime is added t o the 
so il, som e of it goes to form the carbonate and some the calcium silicate. 
T h e lime or magnesium carbonate thu s formed a nd that added t o t h e 
oi l as marl or ground limes t on e like\\'ise gradually passes t o t h e 

sili cate form. 
It is now understood that the immediate efficiency of th e vari ou s 

fo rm s o f lime is dependent upon th e rate at which they pa ss ov er to 
th e silicate and other forms. Thc hydrate is quite rapid an d th e ca r
bonates are governed mainly 1)y their mechanical state or the size of 
t h eir particles as \vell as the thoroughness o f mixing \\'ith the so il mass . 
Particles of limestone which 'will pass an 80 mesh screen ar e abou t as 
r apid in correcting soil acidity a s the hydrate or 2,000 pounds of it 
approximates 1,500 pounds o f the hydrate in this respect. 

Fig. IV.-An insufficient amount of lime v.-ill not give satisfactory stands 
of alfalfa or the clovers. As different soi ls require different amounts of lime 
t o grow these crops successfully, you should ahvays test your soil to find 
i ts lime requirement before buying lime. Upper left-No lime. U pper right 
O n e ton of limestone. Lower lett-Two tons of limestone. Lower r igh t
Four to ns of limestone. 

GENERAL I::\ FO R.\IAT 
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Thc comparative values of limc stone ground to different degrees 
of fin ene sand aloof hydrated lime and marl are shO\\"11 in Tahlc 
II. The soil upon which this lime was used was a sandy loam "\"\, it h a 
high degree of acidity and in a low tate of ferti lity. The finely g round 

tone was applied at the rate of hyo tons per acre and thc other li mes 
"\\"ere applied in ufficient amounts t o give the samc t otal neutra lizing 
pO\yer, disregarding the ra tc o f availability. In th e eleven y ear s tha t 
this experiment ha run the land ha receivcd five application of a,,-ai l
able phosphoric acid, seven appli cations of available nitrogen , anc "\1'0 

applications of potash. 

Table II. Comparative value of hydrated lime, marl, and limes tone ground to 
different degrees of fineness. 

Lime,-tone ground to pass t.hrc,ugb 

Yaluc of in rrea~e in crO]l~ dllc to lime le,~ co::' t of the limp I Hyd rated 
I 'lime 

illarl 

I 
80 me~h 
screen 

40 m('~h 110 mcoh 
~cre ('n bu t screen hu t 
c3tch (In a catch ( In a 
60 mc"h ~O m('~h 
sc reen s ~ rcen 

--------------_.- --------- ----------------

For first 4 crops .. 
For II years . 

SI!) ()6 _,21 77 S21 87 
,'i8 03 .50 52 65 -19 

S1 3 10 
.52 56 

~() CO 
ti i 55 

If the lime is no t mixed "\yith the soil mass, it s cfficiency is some 
'what impaired. As the individual particles of marl are very minu te, 
its immediate effectiveness is governed largely by the condition in 
which it goes into the soil. If the marl is lumpy, larger quantitie s a re 
required to bring about a given result than if it is more or le ss dis
integrated. The condition of the marl as it usually goes on the la 1d 
makes it necessary to apply t"\yO or more cubic yards to give th e same 
immediate results as 1.500 pounds of hydrated lime or 2,000 pound s 
of finely ground limestone. 

CROPS BENEF ITED BY LIME 

The responsc of cultivated plants to lime is variable, somc are 110re 
tolerant to a deficiency in the soil than o thers. Report s ,,-hich are on 
record show that some crops will thrive on a given soil "\yithout ap
plication of lime and others will not, and some so ils are so 10\\' in 
lime that they are practically barren of plant growth. Thus, in di -
cussing the re sponse of different crops to lime, it is e sential that th e 
condition of the so il with r espect to this substance be consider ed. 
Some of the field crops which are known to respond to lime are: 
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L E GU l\1 ES 

A lfa lfa 
S,,"ee t clove r 
Cri mso n clover 
~vI ammoth clover 
June clo ver 
Als ike clo ver 
Soy beans 
Co-w peas 
Beans 
Vetch 

NON -LEGU l\1 ES 

Corn 
Oats 
\\l hea t 
Barley 
Ry e 
Timothy 
Buckwhea t 
So rghu m 
B ee t s 

P otatoes 
Carro t s 
Turnips 
Cucumber s 
Can taloupes 
Pumpki n 
T obacco 
Cabbage 

Fig. \-.-\\"h ea t on a depl et ed and sour so il ( compa re \\" ith Fig . below. ) 

Fig. \ T -\\-heat 011 t he same soil S h O \\"11 a bove a fte r lim in g. T he lim e 
made poss ib le the grC,\\ ill g of a S\\·('ct ckw e r crop \,.!Ji ch \\as p lo w ed und e r 
for he wheat. 

GENERAL INFO R MATl 
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manure, ash es fr om stump ( 
or simila r cau ses . A t least 
of t h e subso il a t a depth c 
lime-rich subso il will in Auen 
abl e ex t ent . 

HOW 

T he fi r st r equir ement in a 
oughly mixed through the S( 

se ed ed. L im e does not 111 0 

a f t er g oing into soluti on. 
downward in the so il ,vater j 

the lim e ov er the fi eld. Th e 
the so il is by tillage operati or 
therefo r e it is essential th at 
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vV here soils are low in lime the following vegetables are know n t o 
r espond to its use: pepper, parsnips, sal sify, squash , spinach , r ed b eet , 
celery, cauliflower, lettuce , and oni on . :Many plants grmyn fo r their 
blos soms also respond t o lime. 

HOW TO DETERMINE IF A SOIL NEEDS LIME 

A farm operator can tell by observation and test s quit e acct r a t e ly 
if his soil is in need o f lim e. Som e comm on ind ications o f soil acidi t y 
or lim e deficiency a re: -

1. A preval ence of r ed or h or se so rrel. 
2. Repeated failure o f clover or alfalfa seedings. 
3. Serious winter killing o f new seedings which appea r th r ifty in 

th e fall. 
4. Thin or patchy stand s of alfalfa or the clovers on soils w h ich 

p roduce g ood y ield s of o th er crop s. 
5. IVIedium t o g ood stands o f cl over on th e edge o f fi eld s border ing 

a g ravel o r stone road \\'ith poor stand s on the r es t o f th e fi eld. 
T h e lim e p eeds o f a soil may be det ermined, also, very quickly by 

m eans of one of se ve ral simple t es t s. The Soiltex m eth od developed 
by C. H. Spurway o f the Soil s Department o f th e lVIichiga n State Col
lege is sati sfactory . Thi s meth od is rapid , simple of ope rat ions , re 
Cj uir es a minimum of equipm ent. and indicates wheth er th e so il i. ac id, 
neutra l, o r contain an excess of lim e. 

I n making t es t s for th e lim e requirement o f so ils. sa m pl es sh ould 
he taken tw o or three inches below t h e surface rath er th an at the SUf 

face. E ach so il t yp e in th e fi eld sh ould be t es t ed as som e o f them 
may be strong ly acid \yhile o th er s w ill r equir e littl e or no lim e. In 
m a ny cases, it is poss ibl e t o m ak e a con siderabl e saving by t ak ing into 
con sid eration the n ee ds o f the differ ent so il types. Severa l t es ts should 
be made of each t yp e a s on e t es t may b e faulty, du e t o droppi ngs o f 
m anure, ash es fr om stump or bru sh fir es, r es idues fr om str a\\' stacks , 
or similar causes . A t lea st one t es t on each so il type should be made 
o f th e subsoil a t a depth of ahout two a nd on e-half fee t be cau se a 
lim e-rich sub soil \yill influ ence t h e lim e needs of the soil t o a con si de r 
able extent. 

HOW TO APPLY LIME 

T he fir st r equirement in apply ing lime is that it shall becom e t hor 
oughly mixed through the soil befo re alfalfa O f any of the cl overs a r e 
seeded. Lime does not m ove horizontally, or sid eway s, in t h e so il 
a ft er going into soluti on. The soluble lime does move up\y a rd a nd 
downward in the so il water t o som e extent but this doe s not dist ribu t e 
th e lim e over the field . Th e only way o f di stributing th e lim e t hrough 
t h e so il is by tillage operati ons and this is a slow and expen siv e m ethod , 
the r efo re it is esse ntial th a t th e lime be a ppli ed evenl y ove r t he soil. 
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As soil acid ity is m ore largely due to a lack of bases existing on the 
suriace of the soil particles than t o the presence of so luble acids in the 
so il so lution, it is essential that the lime come in contact with the soil 
particles. This requires a thorough and even mixing of the lime 
through the soil. 

L ime may be applied by means of a shovel from the wagon box. 
ometimes the lime is placed in piles over the field and later spread 

"\\'ith a shovel. These methods are more expensive, since they require 
much labor, than applying lim e with a machine hut may be employed if 
a 11echanical sp reader cannot be obtained. 

T,,"o types of spreaders are in common use. The two-wheeled box 
p reader, which can be drawn by one team and ope rated by one man , 

Fig. \~ II.-Th e two mos t cO l1ll1lo11h" used methods of a pplying lime. Each 
h as its ad\'antage. Left-The e l1dg~ate spreader. Right-The t\\'o-whee led 
o r box sp r ea der. 

can be filled fr om piles of lime at the ends of the field or, m ore fre
quently in the case of long fields , from piles within the field. Th.e end 
gate style of spreader fit s o n the end of the " 'agon box and the agItator 
is ope rated by a chain running on gears bolted to the wagon wheel. 
This sp reader is easily shifted from one wagon to another ana covers 
a much broader st rip at each trip across the field. Four horse s are r e
qui r ed t o pull the loaded wagon and spreader over a plowed field. and 
r apid "\y ork is needed to feed the spreader. T,,"o men also are r eqUIred, 
one to dr iv e and one to scoop the lime into the spreader. 

A modified type of the hyo wheeled spreader can be made at ho~e 
fo r a compa ratively small cost: Full directions. for the cons~ruct:on 
or hi s machine have been prepared by the AgrIcultural Engmeenng 
Department of the college and are presented in Circular Bulletin No. 62. 

l'vlarl is usually applied by means of a manure spreader. Some manure 
is usually put in the bottom of the spreader and the ~oa.d completed 
vvith marl. \Vith the endless apron type of spreader. thIS IS not ne~es
sary but "\yith the drag bottom type it should be done. Sludge lIme 
fr o;n the sugar fac t or ies should also be applied in the same manner. 

GE_ "ERAL IKFORi\IAT 

Wl 
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WHEN TO APPLY LIME 

Since legumes s uch a cloyer and a lfalfa a re m or e se ns lt l\'e to a lack 
of lime in the so il tha n other cr op s, it i bes t t o apply lim e a consider
able t im e prio r t o seeding these cr ops, This procedure is bes t in o rder 
t hat t he lime m ay ha ve time to correct t h e acid condition of the oil. 
Occas iona lly, a success [ ul seeding is obta ined by apply ing lime ve ry 
sho rtly befo r e seeding. This is the r esult o f very favorable clima t ic 
co ndition s o r m ay occur on so il s which a r e n o t s trongly a cid. Us ually. 
the lim e should be in the so il fr o m s ix m onth s t o a y ear o r so be fore 

eed ing in order t o b e s ure of bes t r esult s. ~ 
In case t h e legume is t o be seeded in w h eat o r rye, the lime may 

be appl ied " ,h en the secd bed is be ing prepa r ed. A n applica tion on the 
g ro\\" in o' g r a in durin g the '\\"inte r o r spring cannot be r eli ed upon. 

If a od is t o be p lo\\'ed und er for co rn , beans, o r b ee t to be fo1-
lo \\'ed 1 y one o r two cr ops of sm a ll g r a in, in e ither o f which the legume 
is to be seeded, t he lim c can be ve ry conveniently a pplied before 
p10\\'ing, 

In ro t atio ns which include potatocs" con 'ideratio n mu st be g iyen to 
the well es t abli shed fact t hat lime m ak es condition s m or e fa yorable 
for the develop m ent of the scab f ungus, but thc in creased y ields oC 
potatoes " ,hen g rown o n a leguminou s sod warra nt th e u se 0 f lime 011 
sour o il s in o rder to mak e the g ro\\'ing of a lfa lf <1 , elm'e r . or s\ \'eet 
cloyer poss ible . It is ach ' isab le to app ly the limc a s many y cars previnu:, 
to the plantin g of po tatoe as is pos ible in the cr op r ot a tion. Thi ,-) 
u sually necess ita t es the u se of lim e direc tly a f t er one crop o [ potatoe ' 
is ha n "es t ed. \Vhcn po tatoes are to be g r own in the r o t at ion , the 
min im um a m o un t of lime \\'hi ch \\'ill insure a sati sfact ory g r m\"th of 
t h e legum e sh ould be u sed, By obscn 'ing these preca ution s, lime may 
be used " 'it h littl e da nge r of incr eas in o' the amount of scab o n the 
potatoes if clean seed is u sed a nd if potat oes are no t plantcd on the 
same land ofte ner tha n o nce in fi ve y ea r s. 

\\" ea t he r conditio ns and lack o f til;l e so m e tim es hinder success \\' itl! 
app lications of limc in th e spring " 'hil e fi tting the so il fo r Qa ts or 
ba rl ey, in " 'hi ch ,a seeding is t o b e m ade. If prop erly \yorked into the 
so il. ho \\'e yer , lim e will u sually g iy e sa ti sfactory r es ult s \\'h en applied 
at t hi s t ime. 

011 so ils " ' ith 10\\' w a t e r r etaining po\\'e r \\'he r e it sec m s advi sabie t o 
seeu. alfalfa o r s \\'eet eloyer alone. t he lime may be appli eu. ea rly in 
the spr ing of the eason t he eed ing is t o be made, It may be more 
con ven ient t o lim e t he land t h e p rece ding y ear o r eyen t\\'O o r three 
year~ 11l ach 'a nce . a nd t hi s may he done \\'itl! f ull a ss u ra nce of good 
resu ~ 
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RESULTS FROM APPLYING LIME 

That an application o f lime on strongly a cid soil s gives ver y pr ofit 
able increases in crop yi elds has b een es tabli sh ed b eyond questi on, 
bo th by State Exp eriment Sta ti on s and by the experi ence of number
less fa rmer s. The idea h as som etimes b een expressed that th e clover s 
and a lfalfa a r e th e only crops b enefit ed by liming a sour soil. L im e 
u ndoubtedly benefit s these crops t o a g r eater extent than it does n on 
Jegum es but the yi elds o f the common cer eal s, as w ell as of suga r 
beet s, bean s, soybeans, and r oot crops, are also increased . Som e re
suJt s from th e u se o f lim e on :Mich igan farm s a r e g iven below. 

On the farm of :Mr. A rm strong of Hill sdale county lime in creased 
the y ield of wh eat fr om 25.6 bu sh els t o 29.9 bush els. Th e so il was of 
t h e Hillsdale loam t ype \\. hich ma k es up about 325,000 acr es in south 
ce ntra l Michi g an. 

On the I sab ella sand y loam type, \yhich is of wid e ext ent in west 
central }Vlichigan, lime increa sed th e y ield of clover h ay fr om 3158 
pounds t o 6854 pound s on th e Car y B roth er s fa r m. T h e fo llm \'i ng year 
corn on the limed so il y ield ed 63.0 bush els \\'hil e on th e un limed land 
only 54.6 bu sh els of sh ell ed co rn we r e ob t a in ed. 

I n S t . J oseph county on t he fa rm of IVlr. E. D . Fairchil d . t he follow
ing y ield s of crops w er e obta in ed in succeed in g yea r s o n lim ed and 
un li med Fox sandy loam . 

Limed land .. .. 
Unlimed land .. 

I Corn. Rve. Corn . II Soybeans, 

I 

bw'hels bushels bushels bu~h e l s 

--- - ---- - - - --- - -

.. 43 .1 Ii .S 36 .s l i 81 
. . I 38 . 0 14 . 1 23 . I .5 70 

In coopera t ive t es t s on th e fa rm of ~Ir. B. L. Gr een of Ingham 
county, very sat is factor y increases in yi eld r esult ed fr om t h e use of 
lime on :Miami loam so il. Oats on the lim ed la nd y ielded 46.0 l?ushels 
per acr e, '\\'hil e th e followin g clove r gave 3264 pound s of hay . \\'here 
no lim e was u sed th e oat s yi elded 43.6 bush els, and onl y 1680 pounds 
o f clover ,\' e r e ha rv es t ed th e following yea r. 

T ha t fe rtili ze r s will not r epl ace lim e on acid soil s and th a t maxim um 
re turn s from fertili ze r applied t o ve ry sour so il s cann ot be expected 
unless lime is u sed is sh own by the r esult s o f experiments o n the County 
Farm of Ca ss county. T he fo llowing y ield s we r e obtained fo llowing 
one applicati on of limest on e. T h e fe rtilizer was appli ed as seemed 
best, both the lim ed a nd un lim ed land r eceiving eq ual applica t ions. 

Soil t reatment 
Soybeans. 

bushels 
Hye, 

bushels 
'Vh eat, 
bushels 

Sweet 
clover, Ibs. 

Rye, 
bushels 

Corn 
bushels 

I Wheat. 
bushels 

--------- ------- - -- - - -_.- ----- - ------- -----

Complete fertilizer . . 
Complete fer t.il izer and limestone . 

4 .8 
6.8 

12 .4 
21. 3 

f) 6 
15 .0 

Failed 
4 , 280 

17 .5 
24 .3 

20 .9 
29 .3 

9 .3 
lGS 


