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FERTILIZER RECOMMENDATIONS 
FOR 1930 

M. M. McCool, G. M. Grantham. and P. M. Harmer 

Profitable returns on an investment in commercial fertilizers would 
be derived by all Michigan farmers if the fertilizers were used properly. 
The use of high-analysis fertilizers, applied in the right amounts and 
by the latest approved methods, will result in maximum profits. Some 
Michigan farmers have not secured maximum returns on their invest­
ments because they have not made a careful study of the conditions on 
their farms. 

Resu lts of thirteen years' experiments in this state, and of those 
from several other northern states, show that the profits derived from 
one dollar invested in a suitable fert ilizer, applied in the right amount 
and to the right crop, should range from one to t hree or more dollars 
in case of mineral soils and perhaps even more on m uck soi ls. Fertilizer 
companies are now producing m ixtures of h igh analyses, and these are 
gradually displacing those of lower analyses. It is good bnsiness to 
use these bigh-grade fertilizers because t hey are the cheapest carriers 
of plant food and, in addition. less energy is required to apply a given 
amount of plant food with high-grade fer t ilizers. 

The soils of IVlichigan are notoriously variable. They may differ 
widely, not only texturally in adjoining · areas, but also chemically, 
or in their composition and abi lity to grow crops. Such variations, 
coupled with differences in farm practices, make it difficult to offer 
recommendations that will fit all conditions. Investigations conducted 
by the Soils Department in the use of fertilizers in this state, however. 
bave brought out certain principles which, if followed, will be of as­
sistance to the farmer. It will be the policy of this department to 
present suggestions on the use of fertilizers each year in revisions of 
this Circular Bulletin No. 53, until it is no longer deemed necessary 
to follow this procedure. This policy will be followed because of 
changing conditions in the manufacture of commercial fertilizers , 
cbanges in the composition and cost of materials available for the 
farmer, and because of the acquisiti on of many new facts through 
field experimentation. 

Selecting the Prope r Fertilizer Formula 

"Many yea r s of experimentation have demonstrated that a t least 
tbree fertili zing constituents may be needed by crops gr owing on 
Michigan soil s. 'Vhile all tbree are important in increasing crop y ields, 

N ote-F ur th er infor m ati o n r egardin g fe r t ili zers a1ld soil s call b e secn r ed by 
address ing t h e So il s D epartment, ::\[i chigan St a t e College, East Lan si ng , and r e­
qu est in g a ny of th e bulle tin s li sted o n t h e back co ver o f thi s cir cula r. 
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other important benefits are also produced, if the soil is not naturally 
supplied with sufficient quantities of these constituents : 

Nitrogen 1. Increases top growth of cr'op. 
2. Hastens early growth of crop. 

Phosphate 1. Hastens maturity of crop. 
2. Improves quality and stimulates root development. 

Potash 1. Improves vigor of crop and makes it more resistant 
to disease . 

2. Increases growth of root crops and is essential for 
production of starch, sugar, and other carbohydrates. 

Fig. I. - Bean s res po nd to fe r t il iza ti on. Upper- 250 pounds pe r acre of 
co mplete fertili ze r. Lower- No treat ment. 
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In making up a fertilizer mixture, it has been found convenient to 
express the content of these three constituents in the mixture by a 
formula in which the per cent of each constituent is given, the con­
stituents being arranged in alphabetical order in the formula. Thus, 
a 2-12-6 fertilizer contains 2 per cent of nitrogen, 12 per cent of phos­
phate (calculated a s PzO;;), and 6 per cent of potash (calculated as K 20). 

Fig. 2.-The potatoes in the foregrou nd r ece ived no fe rtili ze r ,yhi le those 111 

the background received 1,000 pounds per ac re of -1- -16-8. 

In the preparation of the tables which appear in this report, it was 
impracticable to include all of the mixtures now on the market that 
would be adapted to a given crop. Special attention has been given 
the higher-grade mixture s. Although these are recommended, other 
mixtures having the same, or very similar rat ios between th e nitrogen, 
phosphate and potash, may sometimes be secured when the higher­
analysis mixtures are unobtainable. Thus we find on the market the 
4-16-4 and the 3-12-4 mixtures with similar, but not identical ratios. 
Likewise the 0-20-20, the 0-1-+-1-+, tbe 0-12-1 2. and the 0- 10-10 mix­
tures have the same ratio between the phosphate and potash. While 
the highest-analysis mixture is cheapest per unit of plant food. all four 
,,-ould be eq ually desirable from the standpo int of increasing- crop 
yields, provid ing correspondingly heavier applications of the lower 
analyses are used. 
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Home Mixing of Fertilizer 

The manufacturer should be able to mix fertilizer more cheaply and 
more efficiently than the farmer; however, conditions are sometimes 
such that one can economically mix them at home. The use of ready­
mixed fertilizer is advisable if one can purchase a mixture which meets 

Fig. 3.-The unfertilized ""heat in the fo r egroun d ,,'as a lm ost entire ly "inter­
kill ed, whi le the fertilized w heat in t he backgroun d produced a good y ield 
of grain. 

his needs, at a cost not appreciably higher than the home mixture would 
cost when ready to apply to the soil. Certain mixtures 'which are not 
properly balanced for lVlichigan soils have recently been placed on the 
market at reasonable prices. Such mixtures may be improved by the 
addition of more phosphate, if they are to be used on mineral soils, 
and of more potash if intended for application on mucks. 

Fig. -t.- F e rtiliz er improves th e quality of grain, Left, " 'heat fr o111 unfertilized 
area. Right , wh ea t fr om area which r eceived complet e fert iliz er. 
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FERTILIZER NEEDS OF MINERAL SOILS 

Relation of Soil Type and Method of Farming to Fertilizer Needs 

The mineral soils (soils otheOr than muck) include two main divisions: 
first, the sands and light sandy loams, and second, the heavy sandy 
loams, silt loams, and clay loams. The soils which belong- to the sands 
and light sandy loams division usually respond profitably to complete 
fertilizers. If the soils in this division have been poorly managed, re­
celvmg no manure or leguminous green manure, they are most re­
sponsive to a mixture containing- nitrogen, phospha t e and potash, as 

Fig. 50- Fertilizer s timulates early growth of cor ll . Ro'vvs 1 a nd 2 re ­
ceiyed no fertiliz er \\hi le ro'vv s 3 and 4 r eceived in t h e h ill 75 pounds 
per acre of complete fertilizer. 

shO\vn in Group 1 of Table 1. Clovers and alfalfa on this group of 
soils respond more profitably to mixtures carrying only phosphate and 
potash. Where the soils have received better management, clovers OT 

alfalfa having been grown, as in Group 2 of Table I, the proportion of 
nitrogen used in the mixture can be reduced for many crops. Where 
good management has been practiced for a number of years and manure 
applied within the last two years, as in Group 3 of Table I, the amounts 
of both nitrogen and potash can be reduced in comparison with those 
fertilizers used on less productive soils. 

The heavy sandy loams, silt loams and clay loams, as a rule, require 
smaller proportions of nitrogen and potash in the fertilizer mixture for 
general crops than do the soils of the lighter-textured groups. If these 
soils have been poorly managed and without the use of manure, clovers, 
or alfalfa, as in Group 5 of Table II, a complete fertilizer is usually the 
most economical. The nitrogen can be omitted from the mixture when 
clovers or alfalfa are grown. Where a better system of management is 
practiced, using clovers or alfalfa in the rotation, as in Group 6 of 
Table II , the proportions of nitrogen and potash in the fertilizer mix-
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ture can be reduced somev,rhat from that used in Group 5. I f barn­
yard manure has been used wi t hin the last two years, in a system 
where good management has been pract iced, phosphate should be given 
first consideration. For some crops on such soi ls, however, small 
amounts of nitrogen and potash should be included wit h t he phosphate. 

Fig. G.-P ota toes re spond to fe rtili zation. L"pper- Complete fert il izer. L O\y r­
No fertilizer. 

An efficient use of fertilizers can be obtained by fertilizing heavily 
the more valuable cash crops of a rotation and supplementing- the 
residual fertilizer with smaller applications for the less valuable and 
less responsive crops yvhich follow. 

Method of Application of Fertilizer 
On the mineral soi ls, the application of fertilizer in the row may be 

more effective than broadcasting and working it into t he soil with the 
disc or spring-tooth harrow. Where row applications are made , it is 
better to keep the fertilizer away from t he seed; fo r most crops, pre­
ferably at the side and deeper than t he seed. The general tendency in 
fertilizer applications at the present time is to place t he material deep 
in the soil. Good res u lts have been secured w it h some crops by plow­
ing the fertilizer under. Large fertil izer applications in the row, di­
rectly in contact with the seed should be avoided because of possible 
injury to germination. 

FERTILIZER Rl 

Use of ! 
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Fig. 7.-Wheat grow 
ings of nitrogen. Righ 
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Use of Lime on Mineral Soils 

Fertilizers are usually more effective on soils containing sufficient 
amounts of lime than on soils deficient in this material. Those soils 

Fig. 7.-vVheat g rown on light so ils respond to top dress­
ings of nitrogen. Right-No treatment. Left-100 pounds per 
acre of nitrate of soda. 

included in Groups 1 and 4, in practically all cases, a r e in need of lime, 
and it is advisable to consider the application of thi s material as the 
first step in good soil management. 

j ·· · i Fig. 8.-Fertilizers stimulate early growth of cabbage. 
Row 1 received no fe rtilizer. Rows 2 and 3 received 500 
pounds per acre of 4-16-8. 



TABLE I-SANDS AND LIGHT SANDY LOAMS 

Fertilizers are usually more effective on soils containing sufficient amounts of lime than on soils deficient in lime. 
--- ---- -====:;===========::::;============;============ 

Group 1 Group 2 Group 3 

Crop No manure or leguminous green Clover or alfalfa grown within Manured within the last two 
manure used within t he last t he last two years . years. 
two years. 

2-12-6 or 4-16-8 2-16-2 or 2-12-6 2-16-2 
With no seeding of clover or 

alfalfa Grain alone, 200 pounds or more. With alfalfa or clover seedings, 300 pounds or more at time of seed-
ing the small grain. A spring top dressing of 75 to 150 pounds of nitrate of soda or its equivalent of 

Wheat or Rye some other nitrogen carrier is recommended. 

With seeding of clover or alfalfa Legume seeding usually not 2-12-6 or 2-8-10 2-12-6 
recommended in this group. 

2-16-2 or 4-16-4 2-16-2 or 2-12-6 2-16-2 
With no seeding of e10ver or 1 _______________ 1. _______________ , ______________ _ 

alfalfa Grain alone, 200 pounds or more . With seedings of alfalfa or clover, 300 pounds or more. A top 
dressing of 50 to 75 pounds of nitrate of soda or its equivalent of some other nitrogen carrier is ad-

Oats or Barley visable when seasonal conditions necessitate a late planting. 

With seeding of clover or alfalfa Legume seeding usually not 2-12-6 or 2-8-10 2-12-6 
recommended in this group . 

0-20-20 0-20-20 0-20-0 

Alfalfa, Sweet or other Clovers Broadcast, 300 pounds or more. Fertilizer should be drilled in or broadcast and worked into the soil 
before seeding. 

2-12-6 or 4-16-4 I 2-16-2 or 2-12-6 I 2-16-2 
----- ----------

Corn or Sunflowers Broadcast, 250 pounds or more . In rows, 150 to 175 pounds. Broadcasting about 200 pounds of 
0-20-0 previous to planting and, in addition, drilling 100 to 150 pounds of complete fertilizer in the 
row, is a good practice. Large applications in the row may prove injurious. 

,-----------------
4-16-4 or 4-16-8 f 4-16-4 or 2-12-6 I 2-16-2 or 4-16-4 

Sweet Corn For early market} broadcast 400 pounds or more, or apply 150 to 175 pounds in the row. For canning, 

'*'-...""., 

Early Potatoes 

Late Potatoes 

Beans 

• 300 pounds or more broadcast and worked into the soil before planting. 

4-10-6 14-10-6 1_4_-_10_-_6 __ _ 

400 pounds or more. The nitrogen in the fertilizer should be very readily available as early growth is 
important. 

4-16-8 or 4-16-4 
-------------

I 2-12-6 or 4-16-8 I 4-16-4 or 2-12-6 

400 pounds or more. Applications made beside t he row and below the seed piece seem advisable. 

4-16-4 I 2-16-2 or 4-16-4 I 2-16-2 or 0-20-0 

200 pounds applied with grain drill (all holes running) at seeding time, or broadcast and dragged in 
before planting. When fertilizer is broadcast, an additional application of not to exceed 50 pounds 
may be drilled in bean row when seeding. Medium to large applications in the bean row should be 
avoided. 
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Early Potatoes 

Late Potatoes 

Beans 

Tomatoes 

Cabbage 

Cantaloupes and Cucumbers 

Beets, Carrots, Turnips and 
Rutabagas 

- - -_ ._--

-~~~ 

4-10-6 I 4-10-6 I 4-10-6 

400 pounds or more. 
important. 

The nitrogen in the fertilizer should be very readily available as early growth is 

4-16-8 or 4-16-4 I 2-12-6 or 4-16-8 I 4-16-4 or 2-12-6 

400 pounds or more. Applications made beside the row and below the seed piece seem advisable. 

4-16-4 I 2-16-2 or 4-16-4 I 2-16-2 or 0-20-0 

200 pounds applied with grain drill (all holes running) at seeding time, or broadcast and dragged in 
before planting. When fertilizer is broadcast, an additional application of not to exceed 50 pounds 
may be drilled in bean row when seeding. Medium to large applications in the bean row should be 
avoided. 

4-16-4 or 4-16-8 I 2-16-2 or 4-16-4 I 2-16-2 or 4-16-4 

For early market, 1,000 pounds or more. 300 to 400 pounds mixed with soil in hills and the remainder 
broadcast and worked into soil before setting. For canning, 400 pounds or more broadcast and 
worked into soil before setting. 

4-16-4 or 4-16-8 I 2-12-6 or 4-16-4 I 2-16-2 or 4-16-4 

For early market, 1,000 pounds 01' more. 300 to 400 pounds mixed with soil in hills and the remainder 
broadcast and worked into t he soil before field setting. Late cabbage, 400 pounds or more broadcast 
and worked into the soil before setting. 

4-10-6 or 4-16-4 I 2-16-2 or 4-16-4 I 2-16-2 or 4-16-4 

For early market, 400 pounds or more. 200 to 300 pounds mixed with the soil in the hills and the 
remainder broadcast and worked into the soil before planting. Cucumbers for pickling, 300 pounds 
or more broadcast before planting. 

4-10-6 or 4-16-8 I 4-10-6 or 4-16-4 I 4-10-6 or 4-16-4 

400 pounds or more broadcast and worked into soil before planting. 
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TABLE II- HEAVY SANDY LOAMS, SILT LOAMS AND CLAY LOAMS 

Fertilizers are usually more effective on soils containing sufficient amounts of lime than on soils deficient in lime. 
- - - - - --

Group 4 Group 5 Group 6 

Crop No manure or leguminous green Clover or alfalfa grown within Manured within the last two 
manure used within t he last the last two years. years. 
two years. 

With no ::iceding of clover or 2-16-2 or 4-16-4 2-16-2 0-20-0 
alfalfa 

Grain alone, 200 pounds or more. With alfalfa or clover seedings, 300 pounds or more at t ime of seed-
Wheat or Rye ing the small grain . In groups 4 and 5, a spring top dressing of 75 to 150 pounds of nitrate of soda 

or its equivalen t of some other nitrogen carrier is recommended. 
With seeding of dover or alfalfa 

2-12-6 or 4-16-8 2-12-6 or 2-16-2 0-20-0 

W i toh no seeding of clover or 2-16-2 or 4-16-4 2-16-2 0-20-0 
alfalfa 

Grain alone, 200 pounds or more. With seedings of alfalfa and clover 300 pounds or more. In group 

Oats and Barley 4, a spring top dress ing of 50 to 75 pounds of ni trate of soda or its equivalent of some other nitrogen 
carrier is recommended when seasonal conditions necessitate a late planting. 

With seeding of dover or alfalfa 2-12-6 or 4-16-8 2-12-6 or 2-16-2 0-20-0 

0-20-20 0-20-20 0-20-0 

Alfalfa, Sweet or other Clovers Broadcast, 300 pounds or more. Fertilizer should be drilled in or broadcast and worked into the soil 
before seeding. 

2-16-2 or 2-12-6 I 0-20-0 or 2- 16-2 I 0-20-0 

Corn or Sunflowe Broadcas t , 2.50 pounds or more. In ro"vs, 150 to 175 pounds. Broadcasting abou t 200 pounds of 
0-20-0 previous to plant ing and in addition 100 to 150 pounds in t he row is a good practice . Large 
applicaJions in Lhe row may prove injUl'ious. 

-~.~.---~~~---.-.------- -
I 2-16-2 or 4-16-4 I 2-16-2 or 4-16-4 4-16-4 or 4-16-8 

Sweet Corn For early market, broadcast 400 pounds or more or apply 150 to 175 pounds in the row. For canning, 
300 pounds or more broadcas t and worked into the soil before planting. 

4-16-4 or 4-16-8 I 4-16-.4 or 0-20-0 , 4-16-4 or 0-20-0 

Sugar Beets In row, 200 to 250 pounds. A good practice is to broadcast 200 pounds or more before or after plow-
~n~ a!ld, in addition, apply 100 to 200 pounds in t he row. Large applications in the row may prove 
ll1Junous. 

4-10-6 I 4-10-6 I 4-10-6 

Early Potatoes 400 pounds or more. The nitrogen in the fertilizer should be very readily available as early growth 
is important. 

4-16-4 or 4-16-8 I 2-12-6 or 4-16-4 I 2-12-6 or 4-16-4 
Late Potatoes 

400 pounds or more. Applications beside the row and below the seed piece seem advisable. 

2-16-2 or 4-16-4 I 2-16-2 or 0-20-0 I 0-20-0 

Beans 
200 pOlmds applied with grain chill (all holes running) at seeding time, or b roadcast and dragged in 

before planti ng. vVhcn fcrtilizer is broadcast an add itional application of not t.o exceed 50 pound::; 
1 "1 " II 1 · J ' 1 . 1\,.,.- _ _ 1: _ _ ___ ~ _ __ 1 __ _ ___ ~ ~ ~~ 1: ~ ..... 4_: .............. .__. ~...---. 4_ \.-.. .--- 1 --.. ...-. .. ... -. .... .... -..- ,.- <"1 \ "' .... ...... 1...1 l--.. ..... 
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Sugar Beets 

Early Potatoes 

Late Potatoes 

Beans 

Tomatoes 

Cabbage 

Cantaloupes and Cucumbers 

Beets, Carrots, Turnips and 
Rutabagas 

4-16-4 or 4-16-8 I 4-16-.4 or 0-20-0 , 4-16-4 or 0-20-0 

In row, 200 to 250 pounds. A good practice is to broadcast 200 pounds or more before or after plow-
ing and, in addition, apply 100 to 200 pounds in the row. Large applications in the row may prove 
injurious. 

4-10-6 I 4-10-6 I 4- 10-6 -
400 pounds or more. The nitrogen in the ferti lizer should be very readily available as early growth 

is important. 

4-16-4 or 4-16-8 I 2-12-6 or 4-16-4 I 2-12-6 or 4-16-4 

400 pounds or more. Applications beside the row and below the seed piece seem advisable. 

2-16-2 or 4-16-4 I 2-16-2 or 0-20-0 I 0-20-0 

200 pounds applied with grain drill (all holes running) at seeding time, or broadcast and dragged in 
before planting. When ferti li zer is broadcast an addit ional appli cation of not to exceed 50 pounds 
may be drilled in the row when seeding. M edium to large applications in the bean row should be 
avoided . 

4-16-4 or 4-16-8 I 2-12-6 or 4-16-4 I 2-16-2 or 0-20-0 

For early market, 1000 pounds or more. 300 to 400 pounds mixed with the soil in the hill and the 
remainder broadcast and worked into the soil before field setting. For canning, 500 pounds broad-
cast and 'worked into the soil before setting. 

4-16-4 or 4-16-8 I 4-16-4 or 2-12-6 I 4-16-4 or 2-12-6 

For early market, 1000 pounds or more. 300 to 400 pounds mixed with soil in hills and the remainder 
broadcast and worked into the soil before field setting. Late cabbage, 400 pounds or more broad-
cast and worked into the soil before set t ing. 

4-16-4 or 4-16-8 I 4-16-4 or 2-12-6 I 2-16-2 or 0-20-0 

For early market, 400 pounds or more. 200 to 300 pounds mixed vvith the soi l in t he hills and the 
remainder broadcast and worked into the soil before planting. Cucumbers for pickling, 300 pOLwds 
or more broadcast before planting. 

4-16-4 or 4-16-8 I 2-1 6-2 or 4-16-4 I 2-16-2 or 0-20-0 

400 pounds or more broadcas t and worked into the soil uefore plant illg . 
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Use of Manure and Green Manures 

O n the mineral soils, organic matter added in the form of !l UnUle..; 

o r gree n manures greatly increa ses th e efficiency of fe r t ilizer s. \ \ lJ er<-~ 
barnyard manure is applied, it not only increases the soil's orgall"'':: 

Fig. 9.-Sho\\ing prop er mainte!lance of fertilih' of the so il on the farm whic h is 
c~ mposed of bot~ n?in.eral soil and muck. The ni"trogen and organic matter content 
ot t he l111nera l sod I S Il1creased by applying all of the manure on it and the fertility 
of the muck is improved by the use of commercial fert ili zer. " 

content, but also adds to the essential elements in the soil. If manure 
is not obtainable , green manures furnish an excellent source of supply 
o f o rganic matter. . On those soils which have a low content of organic 
matter, as in Groups 1 and 4, it is advisable to lime, if necessary, and 
to grow a sweet clover crop to be plowed down before the general crops 
are grown. Probably no more economical use of fertilizer could be 
m ade than by applying an 0-20-20 t o a sweet 'clover crop grown for 
g r ee n manurIn g p urposes. 

Fig. 1O.-M uck pasture, when properly drained and properly ferti li zed, 
produces a high yield of grass, which remain s green and succulent ,;vhen up­
land pasture may be dry and brown. 

FERTILIZER Rl 

FERTILIZER 

Relation of Type of 
F 

:M uck soiYs "may be rough 
as their fertilizer needs are 
lime content, as indicated b) 
those which have suffici ent 1 
acid to strongly acid in r ea 
excess of water-soluble and 
reaction. The last group is 
resulted from the burning-o 
the past or from the pre se ll 
surface. Because of the va 
this last-named "alkali" gro 
advised to present their par 

While the low-lime muck 
complete fert ilizer after the: 
which contain sufficient lime 
for one or more years after 
a marked potash hunger wit 
need of both potash and ph 
need immediately after they 
wild hay have been removec 
a t once to certain special cr 

Whether or not a certain 
taining potash alone, or bot 
determined only by a field tl 
for a long period of years 
certain that both potash anc 
tion of any crop. If it has 
field may require only potas l 
but is more likely to need be 
such as onions and celery. 
returns when both potash c 
mixture, it is advisabJe to apl 
unless it is definitely known 

In the maintenance of fe 
be applied each year, rathe r 
extens ive loss by leaching. 
be high in potash content , 
and the rate of applicati'on, 
which will be grown. If a I 

fertilize r is followed by one 
plication, a good yield of f 
relative ly light fertilizati on 
ing season of the first year " 



FERTILIZER RECO)'1MENDATIONS FOR 1930 

FERTILIZER NEEDS OF MUCK SOILS 

Relation of Type of Muck and Method of Farming to 
Fertilizer Needs 

1S 

:M uck so-iTs may be r oughly divided into three main groups, insofar 
as their fertilizer needs are concerned: first, those \vhich are low in 
lime content, as indica ted by their very strongly acid reaction ; second. 
those which have sufficient lime for the production of most crops ( not 
acid to strongly acid in reaction); and third , those which contain an 
excess of water- so luble and alkaline salts and which are alkalin e in 
reaction. The last group is comparatively a very small one and has 
resulted from the burning-off of a layer of the muck at some time in 
the past or from the presence of marl \yithin a short distance of th e 
surface. Because of the variation in the response to fertilization of 
this last-named "alkali" group, farmers having burned-over muck a r e 
adv ised to present their particular problems to the College. 

vVhile the low-lime mucks are likely to be in immediate need of a 
complete fertilizer after they have been properly limed, some of those 
which contain sufficient lime may not show any fertilizer requirement;; 
for one or more years after reclamation. All of the latter will develop 
a marked potash hunger \yithin a very few years and, most of them. a 
need of both potash and phosphate. Some mucks show this fertilizer 
need immediately after they are broken up, especially if several crops of 
wild hay have been removed before breaking, or if the soil is cropped 
at once to certain special crops, such as celery or onions. 

Whether or not a certain muck field is in need of a fertilizer con­
taining potash alone, or both potash and phosphate, generally can be 
determined only by a field trial. If the field has been under cultiyati on 
for a long period of years without having been well fertilized. it is 
certain that both potash and phosphate will be needed for the produc­
tion of any crop. If it has been reclaimed for only a few years. the 
field may require only potash for such crops as pasture, hay, and grain, 
but is more likely to need both fertilizing constituents for special crops 
such as onions and celery. Since a majority of our mucks give paying 
returns when both potash and phosphate are applied in the fertilizer 
mixture, it is advisable to apply a mixture containing both on any muck, 
unless it is definitely known that only potash is needed. 

In the maintenance of fertilit y of muck soils, the fertilizer sh ould 
be applied each year, rather than once in a rotation, in order to preyent 
extensive loss by leaching. \Vhile the fertilizer to be applied should 
be high in potash content , the proportions of phosphate and potash, 
and the rate of application, depend to considerable extent on the crop 
yvhich will be grown. If a crop which r eceived a heavy application of 
fertilizer is followed by one which requires a comparatively light ap ­
plication, a good yield of the latter can generally be secured \\'ith a 
relatively light fertilization the second ye ar , especially if the crrow ­
ing season of th e fir s t yea r "\\'as droughty. 
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Method of Application of Fertilizer 

Experiments on muck soils have shown that, with cultivated crops, 
row applications of fertilizers may prove more economical than broad­
cast applications. Mucks which are well supplied with moisture gen­
erally give the best results with the row application. The row applica­
tion is more likely to injure the seed on soils if they have been heavily 

Fig. ll.-Sugar beets on muck land. The beets in th e upper picture 
received phosphate on ly while those in the lower picture received 
phosphate and potash. Yields: Phosphate o nly, 3.8 tons: phosphate 
alld potas h, 10.6 tOllS per acre. 

fertilized in preceding yea rs than if little or no fertilizer has been ap­
plied in the past. Some seeds, of which beans and cabbage are examples, 
are much more susceptible to fertilizer injury than are others. Because 
of poss ible injury in droughty seasons, the fertilizer should be at least 
two inches from, and preferably, below the seed. If a heavy applica­
tion of fertilizer is being- made, a considerable proportion of it should 
be applied broadcast a nd dis ked well into the soil previous to planting. 
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If the fertili zer is one of the higher-analysis mixtures, less should be 
applied in the row than if a lower-analysis fertilizer is used. 

Use of Lime on Muck Land 

Lime should never be applied on muck land unless the muck is low 
in lime content, as indicated by a very strongly acid reaction. Lime, 
applied to high-lime muck (not acid to medium acid in reaction) may 
decrease the benefit t o be secured from fertilization. Low-lime muck 
will require from two to 12 tons per acre of ground limestone or marl, 
the amount depending- on the degree of acidity and on the crops be­
ing grown. Application of sufficient lime t o completely correct the acid 
condition of the soil is unnecessary and, in fact, undesirable. 

F ig. 12.- Cabbage on muck land. From left to right, O-unfertilized, K­
potash only, PK-phosphate and potash, and P-phosphate only. 

Following liming, the fertilization of this low-lime muck should 
include, for a few years, more nitrogen in the mixture than is needed 
on high-lime muck soils. After the soil has become more decomposed, 
the same fertilizer mixtures should be applied as are recommended 
for t he high-lime mucks. 

Use of Manure and Green Manure 

1\I uck soils are relatively high in nitrogen content and consequently 
do not require a nitrogenous fertilizer, except for a very few special 
crops . The nitrogen content of manure , on the other hand, is its most 
valuable constituent. It is, therefore, not a balanced fertilizer, when 
used alone on muck soil, and tends to produce excessive top growth, 
r esulting in increased lodging of grain and in an increased proportion 
o f scallions in onions. If there are mineral soils on the farm, it is 
desirable to use the manure on those fields and to maintain the fer­
tilit y of the muck with commercial fertilizers and green manures. 

The growing of green manure crops on muck land, which would other­
" rise lie fallow, is a hig-hly desirable practice . The green manure tends 
to r etain the residual potash, which would, to considerable extent, be 
leached away if the muck laid fallow. It als·o prevents the blowing- away 
of the surface muck, while the fibrous organic matter of roots and 
tops , incorporated in the soil, gives a more granular structure, so that 
the soil does not blow as easily as does the finely divided muck. Still 
further, it tends to keep down the weeds which otherwise are likely to 
:flourish on well fertilized muck soil. 



Crop 

(In those columns in 
wh i ch two ferti li zer 
r ecommendat ions are 
given, the first formul a 
is generally preferred) 

Oats, Barley, Rye 

Wi th or without sced-
ing. 

Timothy and Alsike, 
Sweet clover, Hun-
garian millet 

Permanent Pasture 

Field Corn, Sweet Corn, 
Sunflowers 

Sugar Beets 

Potatoes 

Cabbage 

TABLE III- MUCK SOILS 

Range in annual TYPE OF MUCK 
broadcast appli-

cation High-Lime Muck Low-Lime Muck 

Pounds pel' acre. Deep and Medium Muck Shallow Muck Very strongly acid in 
reaction. 

If only muriate of l\Juck s requiring Mucks showing little Manur e o r gr ee n 
potash is needed, bot h potash and or no benefit from man ur e r eco m- Limestone or marl 
one-half to two- phosphate. phosphate in mix- mended m rota- should be applied 
thirds these recom- ture. tion. preceding fertiliza-
mendations should t ion. 
be applied. 

250-400 0-8-24 or 0-8-32 Muriate of Potash 0-20-20 or 0-8-24 2-8-16 or 3-9-18 

To secure satisfactory results from fertilizers, grow varieties adapted to muck land, such as Gopher oats, Peatland 
barley and Rosen rye. 

200-350 I 0-8-32 or 0-8-24 I Muriate of Potash I 0-8-24 I 0-8-24 or 3-9-18 

Seeding without nurse crop often advisable. Early seeding necessary to beat weed growth. 

100-200 I 0-8-32 I Muriate of Potash I 0-8-24 I 0-8-24 or 3-9-18 

Apply broadcast in spring. Growth increased and palatability and nutritive value of grass much improved by 
proper fertilization. 

250-500 1 0-8-24 or 0-8-32 1 0-8-32 or M uriato of 1 0-8-24 1 0-8-24 
Potash 

If row application is made, do not use more than 200 pounds, preferably below and 2 inches from seed. Broadcast 
remainder and disc in. 

400-600 1 0-8-32 or 0-8-24 1 Muriate of Potash I 0-8-24 1 Crop not adapted 

Row application advisable but not more than ] 50 pounds with seed or not more=than 300 pounds)f 2 inches from 
seed. 

400-800 

If more is to be applied, broadcast it and disc in before planting. 

0-8-24 or 0-8-32 

1

0-8-32-;;r Muria~e of 10-8-24------1 0-8-24 
Potash 

---------- ------- - - -
Row application advisable but not more than 400 pounds should be applied, preferably in furrow 2 inches below seed. 

If mixed with muck in row application with machine planter, ()OO pounds can be safely applied . Plant clm;e to 
avoid hollow heart and to minimize frost danger. 

500-800 1 3-9-18 or 2-8-16 \- 4- --8--2-8- or- 0--8---24' 1z=S-l~3-9-l8--\ 3-9-18 or 2-8-16 

Application of 400-;500 pounds advisable, in row 4 inches deep if plants are transplanted to field. Application of 
200-300 pounds in row 2 inches below seed if crop is sown in field. Broadcast remainder and disc in . 

Late I _12_0_0-_2_00_0 I :_-8_-_2~~0_-8_-_24 ___ I ~-8-28 or 0-8-32 1 _3-_9_- 1_8_o~_-_8-_1_0_J:-_8_-_2_8_o_r _3_-9-1~ __ 
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Potatoes 

Cabbage 

400-800 
Potash 

I 
0-8-24 or 0-8-32 0-8-32 or Muriate of I 0-8-24 I 0-8-24 

----------------- ---------------
Row application advisable but llot more than 400 pounds should be applied, preferably in furrow 2 inches below seed. 

If mixed with muck in row 3,pplication with mach ine planter, 600 pounds can be safely applied. P lant close to 
avoid hollow heart and to minimize frost danger. 

500-800 I 3-9-18 or 2-8-16 1-4- --8--2-8--or--0--8---24- ' I 2-8-10 or 3-9-18 I 3-9- 18 or 2-8-16--

Application of 400-:500 pounds advisable, in row 4 inches deep if plants a re transplanted to field. Application of 
200-300 pounds in row 2 inches below seed if crop is sown in field . Broadcast remainder and d isc in. 

Latc 1 1200-2000 I 4-8-28 or 0-8-24 • 4-8-28 or 0-8-32 II 3-9- 18 or 2-8-10 1 4-8-28 or 3-9-18 

1----------------~~------ ---------- ----------- ---1----------- ---
Celery 

Earl y 

If no manure has been applied, a pplicatioll of availa ble ni t rogen fer tilizer is often benen(; ial in (;old or wet peri ods 
during grow th. If manure has also been applied , no ni trogen is needed in the fert ilizer mixture. 

I 3-9-18 or 2-8-16 1200-1800 3-9-1 8 or 2-8-1 0 1'3-9-18 o~6-~1 3-9-18 or 2-8-10 

250-500 3-9-18 or 2-8- 16 4-8-28 or 0-8-24 I 3-9-18 or 2-8-10 
M~ . 

-~I Crop not adapted 
1-------

Onions 

Turnips, Carrots, 
Rutabagas 

Beans, Cucumbers, 
Melons, Tomatoes 

F ertilizer needed to main tain stand as well as to increase oil (;ontent. Apply broad(;as t fairly early in spring. 

~00- 1 200 ______ 1_:.-9-18 or 2-8- 1~ __ L~-8-28_~3-9-1~ __ ~1 2-8-10 or 3-9-18 1 2-8-10 or 3-9-18 

R ow application of 400-;500 pounds 2 inches below seed advisable. Broadcast remainder hefore seeding and disc in . 
Seed earl y if possiblE' . Proteet from wind to save (, l'Or and ferti li zer. For furthe r info rma t ion see Special Bulletin 
168. 

250-600 IO-8~-8-24--IMuriate~~hl 0-8-24 I 0-8-24 or 3-9-18 

Broadcast and disc in fert ilizer before seeding. 

600-1000 i 0-20-20 or 0-8-24 I 0-8-24 I 0-20-20 I 0-20-20 

These crops easily killed by frost, t herefore generally not safe on muck soil. 
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AVAILABLE SOILS AND FERTILIZER BULLETINS 

l<urther inforlllation regarding Iertilizcrs and soils and ally of the 
follmying bulletins Oll the subj ects ma:' be secured without charge by 
addressing the So il s Department. l\![ichigan State College, East Lansing. 

Special Bulletin No. 13,) (H cyised). l<ertilizers. VVI1J.t They ,.:\re and 
IIo,,' t o Use The]]]. 

Special Bulletin Nu. 91 (l'\.e,·jsed). Some General Information on Lime 
and Its Uses and Functinns in Soils. 

Special Bulletin 1\0. 180. Grayl ing Sands. 

Circular 13 ull etin No. 90. Cucumber Culture. 

Special Bulletin No. 13(). The IVIuck Soils of Nlichigan, Their Manage­
ment for the Production of General Crops. 

Special Bulletin No. 168. The 'Management of Michigan Nluck Soils 
for the Production of Onions. 

Circular Bulletin No. 103 en ('-vised). The Prevention of \Vincl Injury 
to Crops on l\iIuck Land. 


