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PERTINENT POINTS 

1. The increase in use of commercial ferti lizers is evidence that 
Michigan farmers are finding these fertilizer s profitable. 
The quantity used may be expected to continue to increase, 
especially by the more progressive farmers. 

2. Fertilizers are used to supplement and balance the plant food 
that becomes available in the soil and from manure in order 
that greater yields may be possible. 

3. The greatest returns from fertilizer on mineral soils can
not be expected on strongly acid soils, soils low in organic 
matter, or poorly drained soils. 

4. The method of application as well as' the plant food content 
has much to do with the returns received from fertilizer 
applications. 

5. Different soils have markedly different plant food deficien
cies. Crops vary greatly in their nutrient requirements. 
Study Tables 1,2, and 4 carefully to determine what fertilizer 
analysis is best suited to your soil for the crop you wish to 
grow. 

6. Fertilizers are not a cure-all. On mineral so il s use them in 
conjunction with good tillage, lim e, green crops plowed 
under, rotation, manure , erosion control, and other goo(l soi l 
management practices. 

7. The intensive production follO\ved on muck soils requires 
special tillage and fertil izer practices . R e fer to Table 4, 
and to Extension Bull e tin] 23 and Circul a r Bulletin] (is. 

S. Fertilizers containing less than 20 unit s of plallt food are 
not recommended because of the high cost of th e plant food. 
Low price per ton for fertilizer does not mea n cheap plant 
food. 

9. For good re sults and low plant food costs buy only fer t iliz
ers li sted on the front of this bulletin. 
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FERTILIZERRECOMMENDA TIONS 
FOR 1941-42 

SOILS DEPARTMENT 

Need fo.r Fertilizer is Increasing-Increas ing use is sufficient evidence 
that Michigan farmers are finding commercial fert ilizers profitable. 
The same situation pertains in the states adjoining Michigan, as well 
as in all of the older agricultural states. In fact, Ohio and Indiana use 
very much larger quantities of -fertilizer than does Michigan. It is ' 
reasonable to suppose, as soils are cropped for a long period of years, 
and are thus removed further and further from the virgin state, that 
the supply of available plant food will become less and less and hence 
the necessity of supplementing the soil's supply grows more urgent. 
Unfortunately, the quantity of animal manures on Michigan farms is 
inadequate to make up the plant food deficiency and hence it is neces
sa ry to resort to commercial sources . 

Fertilizer does no.t Damage Soil-Experimental farms where com
mercial fertiliz e r has been used regularly for from 50 to 95 years have 
dispelled the old time fea r that comm ercial plant foods will exhaust 
the humus supply or otherwise damage the soil. 

Use "High-analysis" Fertilizers-In the last few year s, fertilizers 
containing high percentages of plant food have been appearing on the 
market. These high-analysis mixtures supply plant food at a lower 
cos t than the low-analysis goods and hence are more economical, even 
though they cost more per ton. The price per ton should not be given 
too much consideration in purchasing fertilizers, since the higher-priced 
(high-analysis) goods may be applied in smaller quantities and hence 
more acres may be fertilized for the same total expenditure, The use 
of hi g h-ana lysis mixtures does require more information, however, as 
to proper rate and method of application in order to obtain best results 
and hence a more t.horough knowledge of the soil conditions and crop 
requirem ent s is bei ng demanded of the farmer. In this publication a 
fertilizer conta inin g 20 units (0.1' per cent) or more of plant food is con
si dered a "high-analysis" fert ili zer. No fer tilizer containing less than 20 
units sho uld bE' purchased because the cost per unit of plant food is 
too high even though the price per ton makes the fertiliz er appear 
cheap. 

Buy "Recommended" Fertilizers Only-Although methods of manu
facturing fertil izers are up-to-date and efficient, considerable expense 
is incurred in changin g from the mixing of one analysis or grade to 
another. As a resu lt th e more fr eq uently a change must be made or 
in other \vords , the more g rades that have to be mixed the higher is 
the manufacturing cost. T o reduce the manufacturing cost caused by 
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the mixing of small quantities of a large number of unnecessary grades 
the fertilizer manufacturers and dealers are cooperating with the Soils 
Department and Extension Service of Michigan State College in acl-

Fig. 1. Fertilizer high in phosphate increases root growth of crops and gives 
hardiness to fall seeded grains. (Above)-Wheat on limed but unfertilized Fox 
sandy loam. (Below)-Wheat on Fox sandy loam treated with lime and complete 
fertilizer. 

--- -- ---------------------------------------------------------------~~ 
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vocating the use of a limited lis t of fertilizer analyses which will meet 
the r equirements of Michigan crops grown on Michigan so ils_ This list 
of "Recommended" fertilizer analyses is printed on th e cover of thi s 
bull etin and specific r ecommendations for their use for diffe rent crops 
under differ ent so il conditions are g iven in th e tables on pages 10 to 
12, 14, 15, 22, 23. Persons who have been in the habit 0 f orderin g fer
tilizer analyses or grades not on thi s li st a r e urged t o change their o rder 
to a similar analys is on the "Recommended" li st. Like,\-ise, offerings by 
salesmen of an analysis d iffering only sli ghtly from a ·'h.ecomm ended" 
grade at an apparent saving of a dolla r or so a t on should be r eject ed. 
In purchasing such offerings, the farm er pays full price for 1lant food 
obtained and ultimate ly increa ses the cost of fe rtili ze r in genera l. A 
tota l of 88.6 per cent of the fertiliz ers used in Michigan in ]939 ,y er e 
of g rades or ratios from th e " R ecomm ended" li st. 

How is the "Recommended" List Prepared?-For many years the 
Soils Section has been conducting tests with differ ent fertilizers, ap
plied at different rates and by di ffe rent methods in all sections of 
Michigan. These exper iments have been very largely on the farms 
of successful farmers and under the actual conditions exist ing on 
M ichigan farms. They have been carried on fo r a long period of years 
o as to get averages cover ing different seasonal conditions of rain

fall and t emperatur e. As many as 70 such fie lds are in operation some 
years in orde r to cov er the so il conditions and farm ing systems in dif
fe r ent sect ions of th e state . Needless to say, all fer tilizers are applied 
and all y ields are t aken with the g reatest care by members of the Soils 
D epartment. It is from the r esult s of these experiments that the 
"Recommended" li s t of fert ili zers is compiled. 

Selecting the Proper Fertilizer Analysis 

The success obtained from fertilizers depends on their proper utiliza
tion. Some of the principal points to be considered are : 

( 1) Select a mixture containing the plant food elements which your 
soil will not supply in adequate quantities to the crop to be 
grown. 

(2) Be sure that the plant food elements are in the right propor
tion to fit the needs of your soil and crop. 

(3) Use an adequate quantity of fertilizer. 
(4) Apply the fertilizer at the right time and 111 the right way to 

give best result s. 
(5) Do not expect fertilizers to take the place of organic matter or 

of lim e in soil s deficient in these mat erials. 

Many years of experimentation have demonstrated that at least three 
fertilizer constituent s may be needed by crops growing on Michigan 
soils. It is a well-recognized fact that so il s vary greatly in their ability 
to supply the differ en t plant food elements to crops. Many mineral soils 
are quite deficient in nitrogen and phosphate but contain sufficient pot
ash. Other soils hav e a sa ti sfactory nitrogen content but require addi
tional phosphate and potash . Very few J\1ichigan soils supply sufficient 
phosphate for maximum crop y ield s. 
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Fig. 2. Potatoes growing in Mancelona gravelly sandy loam. The center row 
was unfertilized while those on either side received a complete fertilizer. 

Crops use many plant food elements in addition to the three men
tioned. Most normal soils supply adequate quantities of these when 
the soil contains sufficient humus and is sufficiently but not over-sup
plied with lime. Soils have been found in the State which need boron, 
copper, or manganese for the growth of certain crops. Muck soils are 
more likely to need these elements (with the exception of boron) than 
are mineral soils, and their use is discussed later. No general need for 
these or other so-called "minor elements" has been found in lVl ichigan 
soils. 

It is not the total quantities of plant food elements in the soil, but 
rather the rate at which these nutri ents become available for plant use 
that determines the need for fertilization. In this connection, the sys
tem of soil managem ent practiced is of vital importance, since decay
ing organic matter is one of the most potent agents in making plant 
nutrients soluble. In determining what analysis of fertilizer fits hi s 
requirements, the farmer must not only consider the natural deficiencies 
of his soil, but also the crop rotation he plans to follov/, ho\\' much 
manure has been applied in the last few years, tind whether a green 
manuring crop or a heavy leguminous sod ha s been plo'v'v'ed under 
recently. 

Different crops have quite different plant food needs. Some crops are 
grown primarily for their tops; in others, it is the grain or seed which 
is desired. In some cases, the plant is required to manufacture and store 
large quantities of starch or sugar and sometimes of oil. Frequently, 
early maturity of crops is of prime importance either for early market 
or to a void frost and almost universally a product of high quality is de
sired. Those factor s also must be considered in choosing a fertilizer. 

Some of the most noticeable effects on crop growth of the three plant 
food elements, nitrogen, phosphate and potash. are as follo-ws: 
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Nitrogen: 
L Causes rapid early growth. 
2. Gives a dark green color to plants. 
3. Hastens maturity when applied in small amounts, but large 

applications may delay maturity. 
4. Gives markedly increased top growth of crops. 

Phosphate: 
L Gives hardiness to fall-seeded grains. 
2. Causes rapid growth in the early season. 
3. Stimulates root development. 
4. Hastens maturity of crop. 

Potash: 
L 

2. 

3. 
4. 
5. 

6. 

More frequently needed by crops grOWl11g 111 mucks and sandy 
soils than on heavy soils. 
It is important in obtaining stands and satisfactory growth of 
legumes on sandy soils and frequently benefits alfalfa and 
clover on heavy soils. 
Improves vigor of the crop. 
Gives resistance to disease. 
On muck soil, potash stimulates root development of crops and 
increases sugar content of root crops. 
Is essential for production of starch, sugar, and other carbo
hydrates. 

Fig. 3. Sugar beets growing in Miami silt loam. The rows ill the left center 
received no fertilizer. The rows on the right were fertilized with 300 pounds of 
2-12-6 placed in bands on both sides of the seed and about 10 inches from it. 
The placement of fertilizer for row crops is important. 



8 .'I Il CI-Il G:\ )! EXTE:\S IO:\ FlCL LETl :\ 15SJ 

Fig. 4. Effect of fertilizer on quality of wheat. (Left)-Wheat from 
unfertilized soil. (Right)-Wheat from fertilized soil. 

Fig. 5. Alfalfa on Gilford loam soi l. The haycock on the left shows the yield 
from unfertilized land. On the rig ht is the hay from an equal area of soil top
dressed with 250 pounds of superphosphate. 
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In making up a fertilizer mixture, it has been found convenient to ex
press the content of these three constituents in the mixt ure by an analy 
sis in which the percentage of ea ch constituent is given, the constituents 
being a rranged in alphab etical order in the a nalysis_ l ' hu s a 2-16-8 
fertilizer contains 2 per cent of nitrogen, 16 per cent of phosphate (cal
culated as available P :!OJ, and 8 per cent of potash (calculated a s 
soluble K~O). 

Home Mixing of Fertilizer 

The manufactur er should be able to mix fertilizer more cheaply and 
more efficiently than the farmer; howev er, conditions are sometimes 
s uch that one can economically mix them at home. The use of ready
mixed fertilizer is advisable if one can purchase a mix ture which meets 
his needs, at a cos t not appreciably above that of the home mixture 
when ready to apply to th e soil. Direct ions for hom e mix ing may be 
ob tain ed by \\Titing- to th e Soi ls Departlll e lll. Michi ga n State Colleg~. 
EJ.st Lansing. 

FERTILIZER NEEDS OF MINERAL SOILS 

Relation of Soil Type and Method of Farming to Fertilizer Needs 

The minera l soi ls (soil s other than muck) include two ma in divi
sions : (a) the sands and sandy loams; and (b) the loam s. s ilt loams , 
and clay loam s. If the so il s in the sands and sandy loam s division 
ha ve been poorly managed, receiving on ly littl e to no manure or green 
manures, they re spond best to a complet e fert ilizer-that is, on e contain
ing nitrogen, phosphat e, and potash, as is show n in Gr oup 1 0 f Table 1. 

Fig. 6. Wheat grown on light soils responds to spring top 
dressings of nitrogen. Right-No treatment. Left-lOO pounds 
per acre of nitrate of soda. 



TABLE 1.* FERTILIZERS RECOMMENDED FOR VARIOUS CROPS GROWN ON 
SANDY AND SANDY LOAM SOILS 

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

Group 1 Group 2 

Soil s low in humus . Soi ls medium to high in humus. 
Crop 

No alfalfa or clover grown and littl e manure Clover or alfalfa grown reeently and manure 
applied recently. applied in the rotation. 

Without seeding of alfalfa or clover 2-16-8 or 3-12-12 *200-300 lbs. 2-12-6 or 2-16-8 200-300 Ibs. 

Wheat or Rye An early spring topdressing with 75 to 150 pounds of nitrogen fertilizer is recommended. 
topdress with nitrogen fertilizer 'where alfalfa or clover seedings are made. 

Do not 

Seeded to alfalfa or clover Seeding not recommended 0-12-12 or 0-20-20 250-350 lbs. 

2-16-8 or 3-12-12 150-250 Ibs. 2-12-6 or 2-16-8 150-250 Ibs. 
Without seeding of alfalfa or clover 

When late plantings are made, a spring topdressing of 60 to 120 pounds per acre of nitrogen fertilizer 
Oats or Barley is recommended. Do not top dress with nitrogen fertilizer where alfalfa and clover seedings are 

made. 
Seeded to alfalfa or clover 

Seeding not recommended 0-12-12 or 0-20-20 250-350 Ibs. 

0-8-24 250-350 lbs. 0-12-12 or 0-20-20 250-350 lbs. 
Alfalfa or Clover, seeded alone or 

with a light nurse crop Drill the fertilizer deeply into the soil at the time of seeding or before. On stands two or more 
years old, top dress every two years after the first cutting has been removed. 

2-16-8 125-175 lbs. I 0-20-10 or 0-14-6 125-200 lbs. 

Corn Apply the fertilizer in the row beside the seed. If other crops in the rotation have been judiciously 
fertilized, no fertilizer may be needed for corn. 

4-16-8 150-175 Ibs. 14-16-4 150-175 Ibs. 
Sweet Corn 

Apply fertilizer in the row beside the seed. 



Early Potatoes 4-10-6 400-500 lbs. 1_4_-_1_0_-6 _ _ _ __________ 4 __ 0_0_-_50_0_ lb_S. 

Applications made in bands 2 inches to the side of nnd on the S8me leyel or sligh tly below the seed 
piece are advisable. 

__ L_a_t_e_P_o_t_a_to_e_s ___________________ 
I 
__ 4_-_16_-_8 __ or __ 3_-_12_.-_1_2 ______ . ________ 4_0_0_-5_0_0 __ lb_~1-4---1-6--8--0-r--3--1_2_-_12 ______________ ,_4_0_0_-_5 __ 00, lbs. 

String Beans * * 

2-12-6 or 4-16-4 150-250 lbs. 

Fertili zer placed in bands 2 inches to the side and slightly below the seed is recommended. Do not 
place fertilizer with or below the seed. If equipment is not available for this method of placement, 
drill fertilizer 'with a grain drill before seeding. 

----------------------------·1-----------------------------------------------·----------------------------

Tomatoes** 

Cabbage ** 

Cantaloupes and Cucumbers ** 

Beets, Carrots, Turnips, or Rutabagas 
** 

Asparagus * * 
(In Nursery BedR) 

Newly Planted Beds 
(First and second year) 

4-10-6 or 5-10-5 400-500 lbs. 

\
F ertilizer placed in bands 2 inches to the side and slightly below the root clu ster at setting tim:is 

recomm ended. 

5-10-5 or 4-16-8 400-500 lbs. 

Fertilizer placed in bands 2 inches to the side and slightly below the root cluster at setting time is 
recommended. 

4-16-8 300-500 lbs. 

For early market 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 to 500 pounds broadcast before 
planting. In cool sprin'gs side dress with 100 pOilllds of nitrate of soda. 

4-10-6 or 5-10-5 300-500 lbs. 

Apply 300 to 500 pounds per acre broadcast and work into the soil before planting. 

4-10-6 500 lbs. 

Broadcast and work into soil before planting. Topdress once or twice with 150-200 pounds of 
nitrogen fertilizer during growing season. 

2-8-16 800-1000 lbs. early in spring. 

Topdress with 300-500 pounds nitrogen fertilizer during July. 



Asparagus * * 
Established beds 

(3 Years old and older) 

Extremely \,"ccd}' pIal! Lillg:) 

Tomatoes and Cucumbers under 
glass** 

Leaf Lettuce under glass * * 

Strawberries (new beds)*** 

(old heds) 

Cane Fruits *** 

Tree Fruits **** 
Apples 

Peaches** ** 

Pears**** I 

TABLE I-Concluded 

2-8-16, 800 to 1000 pounds and nitrate of soda 125 pounds, disk into soil before cutting season. 
After cutting season apply 150-200 pounds muriate of potash and 200-300 pounds of nitrogen 
fertilizer. Lime when soil test shows acid. 

-------------------------------------
Apply 600-800 pounds 0-20-0 and 400 pounds muriate of potash before cutting s eason. "Yhen first 

de over the row . If 
troIs anJlual weeds 

crop of weeds are 2 inches high, apply 350 pounds cyanamid in band 18 inches wi 
second crop of weeds appear, repeat cyanamid applicntion. This treatment con 
hut not quack -grass. 

30 to 40 tons of manure each summer-1000-1500 pounds , 0-20-20 or 1700-250 o pounels, 0-12-12 
ers apply 150-200 
deficiency occurs, 

worked into soil. After third cluster of tomatoes or early setting of cucumb 
pounds sulphate of ammonia at intervals of 10 days to 2 weeks. If manganesc 
apply .SO pounds manganese sulphate with one topdressing. 

30 to 40 tons of manure each summer, 800-1000 pounds 5-10-5, 100-200 pounds suI phate of ammonia, 
50 pounds manganese sulphate worked into soil before planting. 

4-16-8 500-1000 lbs. 

\V orked into soi l before sE'tting plants. Topdress in August or early Srp:cll,br l' with sulphate of 
ammonia, 100-200 pounris. 

4-16-8 500 lbs. 
--------

" ' hen renewing the bed after harvest. 
--------

Nitrogen fertilizer 200-250 lbs. 

Applied about the time growth starts in the spring. If manure is applied no co mmercinl fertiliz er 
recommended. 

Nitrogen fertilizer, if yield and twig growth indicate need. >i pound for each yea 
per tree, maximum application not to exceed 10 pounels. Apply at timE' leaves 

r of age of orchard 
show in spring or 

I' enti re area. No 
benefited by phos-

in September. Broadcast under full spread of tree and in mature orch:lJ"d ove 
fertilizer USUfllly advised for first two years after planting. Cover crops are 
phate fertilizer also. 

Same as for apples with three-pound mahlmum tree application. 

Same as for apples with five-pound maximum tree application. 

* All rates of application are on the acre basis. 
* *Recommendations by H. L. Seaton of Horticultural Department. 

***Recommendations by R. E. Loree of Horticultural Department. 
****Recommendations by R. E. Marshall of Horticultural Department. 
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Clover and alfalfa on thi s group of so ils should receive a fertilizer con
tain ing only phosphatc and potash . SOllle,,-hat differcnt plant food 
lllixtures arc sugge steel (Croup 2, Table 1) [or soils \\'hich hav e re
ccived good m;'LllagclIlcnL including th e fr equent gro\\'ing o{ legumes 
and application of manure ; and also for so il s having from mediull1 to 
higiJ contents of organic matter and of higher productiyity. 

The loam s, si lt loam s, and clay loams, as a rule, require smaller pro
portions of nitrogen and potash in th e fertilizer mixture [or general 
crops than do the so il s ot the light er- t extured groups. On those soils 
where clover or al fal fa has not been 0To\Vn and ,vhere manure has not 
been applied in the rotation, as in G ro up 1 of Table 2, a complete fer
tilizer is usually the 1110st economical. The nitrogen may be omitted 
from the mixture for the growing of alfalfa . Where a better system of 
management is practiced, including eith er the growing of clover or 
alfalfa or the application of manure in the rotation. a s in Group 2 of 
Table 2, the proportions of nitrogen and potash in the fer tilizer mix
ture may be reduced so m ewhat frol11 those recommended in Group 1. 
Under a good system of so il managem ent, where clover or alfalfa has 
been grown and where manure also has been applied in the rotation, 
phosphate should be given first consideration. For some crops on such 
soils, however, some nitrogen and potash should be included with the 
phosphate as is indicated in Group 3. 

An efficient use of fertilizers can be obtained by fertilizing heavily 
the more responsive crops as wheat, alfalfa, sugar beets, and potatoes, 
and s upplement ing the fertilizer remaining in the soi l with smaller 
applications for the other crops in the rotation. Fertilizer applied for 
alfalfa, s\veet clover, and clover see m s particularly effect ive in build
ing up fertility for use by following crops. 

Fertilizer Application 

In the early days of fertilizer applications it ,vas customary to broad
cast the fertilizer and work it into the ~;o il before seeding the crop. As 
machinery became available for making row appl ications it was found 
that fertilizers frequently were more effect ive v.rhen applied in the row 
than when broadcast and worked into the so il. This is probably due: 
first, to the fact that row applications put the fertilizer where the roots 
of young plants can easily come in contact with it; and second. to the 
smaller contact between the fertili zer and the soi l particles. Chemical 
reactions between the so il mineral s and the phosphate in the fertilizers 
tend to render the phosphate unavailable to plants. 

Fertilizers {or small g rains may be applied directly in contact with the 
seed. The grain drill with the fertilizer attachment is recommended 
for this purpose. 

It is important to remember that when a grain crop is to serve as a 
nurse crop for alfalfa or clover the fertilizer application should be suf
ficient for two or three years. In the case of alfalfa production, top
dressing applications are recommended when the crop is left for hay 
more than two years. 

The cultivated crops present some special problems in fertilizer ap
plication. Fertilizer should never be applied in direct contact with corn 
or bean seeds because of the danger of injury to germination. Fertilizer 
applications for co rn should be made with a planter ,\" hi ch places the 



TABLE 2. FERTILIZER RECOMMENDATIONS FOR VARIOUS CROPS GROWN 
ON LOAM, SILT LOAM, AND CLAY LOAM SOILS 

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

Group 1 Group 2 I Group 3 

Crop No alfalfa or clover recently. In alfalfa or clover recently In alfalfa or clover recently 
or and 

Not recently manured. Manured recently. Recently manured. 

Without seedings of clover or alfalfa 4-16-4 I 4-16-4 or 0-20-0 I 0-20-0 

Wheat or Rye Grain alone, apply 200-250 * pounds with the seed. If clover or alfalfa is to be seeded, increase the 
rate of application to 300 pounds. 

Seeded to clover or alfalfa 2-12-6 or 4-16-4 I 2-16-8 or 0-20-0 I 0-20-0 

Without seedings of clover or alfalfa 4-16-4 I 4-16-4 or 0-20-0 I 0-20-0 

Oats or Barley Grain alone, apply 150 to 250 pounds with the seed. With seedings of clover or alfalfa, increase the 
rate of application to 300 pounds. 

Seeded to clover or alfalfa 2-12-6 or 4-16-4 I 2-16-8 or 0-20-0 I 0-20-0 

0-14-6 or 0-20-10 I 0-14-6 or 0-20-0 I 0-20-0 

Alfalfa Seeded alone, 150 to 200 pounds drilled with the seed or 250 pounds broadcast and worked into the 
soil before seeding. . 

On stands two or more years old, top dress with 150 to 200 pounds every two years. 

2-16-8 or 0-20-0 I 0-20-0 I 0-20-0 

Corn Apply 100 to 150 pounds in the row beside the seed. Large applications in contact with the seed may 
prove injurious. 

Fertilizer may not be needed on soils of high fertility and where the other crops in the rotation are 
rather heavily fertilized. 

2-12-6 or 2-16-8 I 2-16-8 or 0-20-0 I 0-20-0 
Sweet Corn 

Apply 100 to 150 pounds in the row beside the seed. 



Sugar Beets 

Early 

Potatoes 

Late 

Beans 

Tomatoes * * 

Cabbage * * 

Cucumbers * * 

Beets, Carrots, Turnips, or 
Rutabagas * * 

--

4-16-4 or 2-16-8 or 2-12-6 I 4-16-4 or 0-14-6 or 0-20-10 I 0-14-6 or 0-20-10 

Apply 100 to 200 pounds in the row at planting time. Where larger applications are to be made plow 
under 200 to 400 pounds and apply 100 to 200 pounds in the row. Where fall plowing is practiced, 
plow under 0-14-6 or 0-20-0 and if needed apply a complete fertilizer in the spring. Larger appli-
cations in contact with the seed may prove injurious. 

4-10-6 I 4-10-6 I 2-12-6 

Apply 300 to 500 pounds in bands 2 inches to the side and slightly below the seed. 

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

4-16-4 or 2-16-8 I 0-14-6 or 0-20-10 I 0-14-6 or 0-20-10 

Apply 200 pounds in a band 1 inch to the side of the seed and 1 Y2 inches below the level of the seed. 
Applications of fertilizer in contact with the seed should be avoided. On soils in high state of fertility 
and where other crops in the rotation have been well fertilized, apply no fertilizer. 

4-16-8 or 5-10-5 I 4-16-8 or 2-12-6 I 2-16-8 or 0-14-6 or 0-20-0 

Apply 400 to 800 pounds in bands to the side and slightly below the root cluster at Retting time. 

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

Apply 400 to 800 pounds in bands to the side and slightly below the root cluster at setting time. 

4-16-4 or 5-10-5 I 4-16-4 or 5-10-5 4-16-4 or 5-10-5 

Apply 250 to 500 pounds in bands beside the hills at planting time. 

4-10-6 or 2-16-8 I 2-16-8 or 4-10-6 2-16-8 or 4-10-6 

Broadcast 250 to 500 pounds and work into the soil before planting. 

* All rates of application are on the acre basis. 
**RecommendationR by H. L. Seaton of Horticultural Department. 
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fert iliz er in hand~ apart fro m the :-,eed. The r esult s of seven yea rs' co
operative experiments by the 1\11ichiga n Experiment Station and the 
Bureau of Agricultural Engin ee ring of th e United States D epar tment 
of Agriculture how that the only profitable way to fertilize beans is 
to place the fertilizer in bands cl 'e t o . iHlt no t in contact, with the 
seed. It is recommended that the fertiliz r be placed in a single band 
1 inch t o the side of th e 'ee d and l /'i inch es belo\V the level of the 
sed. \i\ ith this method of applicatiun, y ield increa 'es have not been 
large but have been consis t ent. Perhaps the best way to fertilize both 
corn and beans i ~' to apply larger q uant iti e of -fer tilizer for the legume 
'which precede these crops in th e rotation, then plant th e corn and bean.' 
\\'ithout fertilizer. 

As much as 200 pound s of fertilizer per acre may be appli ed in con
tact with th e suga r bee t seed when the beets are planted in 24-inch 
rows on the silt and clay loam soils. On the loam so il s where 28-inch 
row spac ings are used t fle rate of application with the seed should not 
exceed 150 pounds. J]ea\'ier appli cat ion s should be m ade in a hand one 
inch to the , ide and one to two inches below th e s eel. Good results 
haye a lso been ubta in ed by plowing und er 200 to 400 pounds of fer
t ili zer and then apply in o' 100 t o 200 pounds in the row. Soluble nitrogen 
fertilizer should not be plowed under in the fall a s th e n itrogen may 
be los t by leach ing before the crop is planted. . 

Fertilizer exp riment , \yith potatoes, conducted o n the representatIve 
soil. . haye sho \\,11 that fert ilizers. ho uld not be placed directly in con
tact with the sced piece b ut rather in bands 2 inches out fro111 th e seed 
piec and on the same leve l or slig htl y below it. 

Use of Borax o t;l M ineral Soils 

1\111ch expe rim ental \\'ork has b en done, durin o' th e last fe\V years,. 
to . det erm in e the need of lVlichi o'a n so ils for boron . T he r es ult s indi
cate that se \'era l cr op frequently obta in insu fflci ent ho ron when 
grow in g on so il s \\'ell uppli ed with lim e a nd containin o- a high per
centage of o rganic matter. The, hort age of bor on seems to be most 
.-ever e during period of droug·ht . Symptom s of boro n st a rva ti o n have 
been fo und 111 ost f requcll tly in stlO'a r beets, 111 angels and canning beets. 
It is r ecom lll encled t ha t borax be used for these crops at th r a te of 
) to 10 pOllnds per acre ,,-hen applied in the row. \\ hen appli cat ions 

are to be mad hroadcast . from 20 to 40 pounds should be used fot' 
sugar bee t s a nd mangels, and 40 pounds for canning heet s, 

U se of Lime on Mineral Soils 

Fertilizers are usually more effective on so ils containing sufficient 
amounts of lim e than on so il s w hich are very strongly acid. Lime is. 
continually being remo\'ed from so il s through leaching and crop re
moval, and as a result it is advisable to test the so il for acidity unless 
an adequate applicat ion of lim e has been r ecently made , On acid soils 
lime application should be one of the first steps in o il management. 

Use o f Manure and Green Manures 

On the mineral soils, organ ic matter added in the form of manures or 
green manures greatly increases the efficiency of fe rtilizers. Where 
barnyard manure is applied, it not only increases the o il' s organic 
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content. lut also adds to the essenti a l eleme nt s in the soi l. If manure 
is not obtainable, green manures furnish an excell ent source of organic 
matter. On those so il s which have a low content of o rganic ma tter and 
are st rongly ac id, it is advisable to apply lim e in order that the grow
ing of s"weet clover as a green manure crop may be included in the rota
tion. Such a procedure will a lso make it po ss ibl e to grO\v alfalfa for 
hay, which wi ll further increase the organi c matter content of the soil. 
The application of phosphate and potash fertilizers for sweet clover, 
UrO \\'l1 for green manure purposes. is strongly rcc0 1111ll end ccl. 

LAWN FERTILIZATION 

La\\'11 iert ili zcrs shou ld con tain a lar o'e proport ion oi llitrog'l1. and 
a medium amount of pho 'phoric acid and potash. The fertiliz er analy
sis \\'h ich is r ecommended for all general turf oTowin o' is a 10-6-4. 
The standard appli cat io n o f t hi s fert ili zer is 10 pounds p r 1.000 square 
feet of la,Yn, 

The first application should be mac! in the sp rin g as soon as pos
~ ible afte r th e snow c!i sapp a r s , Lawns which are not appreciably 
shaded should receive a 'econd applicat ion about 1\l[ay 15 to June 1 ; 
and a third eptember 1. 

Shady lawns , hould r ece ive the first appli cation, as stated aho \'c , but 
c!ur in g the sea on ,yh en the tree, arc in leaf, four pounds of fert ili zer 
per 1,000 square fcet should be appli cl every t\\'o \\'ec k s, 

Fertilizer aPll ications which are made when the g rass is growing 
yigoro usly wi ll cause burning 0 f the foliage unless prccau tio11 s are 
taken to pre \'ent it. It is advisable to ferti li ze on ly 500 squar e feet 
at a t im e a nd \\'ash th e fe rtili ze r off th e g rass lea yes into t he so il im 
media tely, us in g a noz zle on th e hose \\,hi ch g iy es a coa r se sp ra,\ ' , 

In ord er t o ob tain th e best r es ults fr0 111 fert ili ze r s n la\\'ns the 
cutler-ha r on th e la \\ '1] mo \\' er sho uld h se t to cut at a height of two 
inches, 

\' -hell art ifici a l ,,'atcring is necessary, gi \'e the lawll a g ood soa king 
o nce or t\\' ic e a \\'Cck, Do not sprinkle li g h t ly e' T ry night. 

FERTILIZER NEEDS OF MUCK SOILS 

1\l[uck so il is naturally very low in content of several o[ those mineral 
constituents required for the production of good y ield, of high-quality 
crops, Of the ordinary fertilizing materials, it contains " ery much less 
potash and. generally, considerably Ie s pho phate than does th e ave r
age mineral (upland) so il. Only in nitrogen content does t h e muck 
excel. 1\1[ uck soil is also very low in content of the 1esse r-kno\yn but 
often greatly n eeded elements, snch as copper, mangane e, sodium and 
boron. The lack of one of these materials in the soil, when needed by 
the crop. may he the factor which greatly limit s the crop yield. despite 
the heayy application o f phosphate and potash , Since t.h e con te nt and 
ayai1ability of t h e, e yari ous con ' tituents are quit e closelv assnc iated 
,,'ith th e reaction of th e so il, the deur re of acidity or alkalinit:, of the 
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muck should always be determined in deciding on the proper fertilizer 
mixture to be used for a particular crop.* 

Lime 
Lime should not be applied for any crop unless the muck is very 

strongly acid. When lime is needed, fertilizer, applied without liming, 
will be largely wasted. Owing to the fact that this very strongly acid 
condition of the soil generally continues to a depth of several feet, 
root development will be confined to the limed layer, with the result 
that fertili zer , washed down by rains below the lime, will be lo st to th e 
crop. In the application of any liming material, such as ground lime
stone, marl or sugar beet lime on such acid areas, it is therefore ad vis 
abl e to apply half the lime, disk it in thoroughly, then plow as deepl y 
as pos sible and apply the r emainder of the lim e and disk it into t he 
upturned muck. The necessary rate of application will, of course, depend 
on how acid a soil test shows the muck to be and what crops are to be grown 
(See Table 3, Column A ) . Since blueberries and cranberries require a very 
acid soil , lime should not be used 'where they are to be grown. 

Copper Sulphate 

The use of copper sulphate in the fertilizer mixture is recommended 
for most special and general crops on acid muck soil. Only three crops, 
celery, corn and rutabagas, have failed to show appr eciable benefit in 
our experimental studies. Spinach and lettuce h?-ve been considerably 
benefited even on some alkaline mucks. The eight crops showing the 
greatest re sponse to copper sulphate are listed in Table 3, Column B. 
Generally it is advisabl e to use from 25 to SO pounds per acre of coppe r 
sulphate as an initial application, with from 15 to 50 pounds in succeed
ing years until a total of 200 to 300 pounds per acre has been applied. 

Important benefits observed from the use of copper sulphate on acid 
muck include: 

*Sampling Muck Soil for Soil Reaction Tests-In obta ining sa mples for testing, 
care should be taken to avoid old burnouts, places where brush or r efu se has ueen 
burned, old vegetable storage pits, trenches, tile lines, dit ch banks, or any other 
place at which some disturbing factor may have affected the soil reaction. Scrape 
off the surface and take the first sample at a depth of four to six inches. Since the 
soil reaction often changes somewhat below the plowed layer, it is advisable to 
take a second sample with spade or posthole auger at a depth of 18 to 24 inches. 
Care should be taken that none of the plowed layer fa11s into the second sample. 
Keep the samples separate and properly labeled. If part of the field has been 
burned over at some time or if the muck or the native vegetation varies cOIl')ider
ably in different parts of the field, more than one set of samples may be required. 
If the land is properly drained and has been broken deeply for the first time, yet 
the properly fertilized first crop has been a failure, it is advisable to include a 
third sample taken just above (8 to 12 inches deep) the buried sod, since it some
times happens that the buried surface layer is sufficiently alkaline to interfere with 
root development of onions, although the samples taken at depths of 4 inches and 
20 inches may give no indication of this condition. Draw a map of the field and 
keep it for your own information; locate the points of sampHng by number (1, 2, 
3, etc.) and number the samples [IA (above), IB (below), 2A, 2B, etc.] accordingly. 
Half-pint samples should be sent in moist condition in clean cans. Complete infor
mation regarding the muck, as to location in state, depth, years under cultivation, 
drainage conditions, fertilization, yields and condition of crops grown in the past 
years, as well as names of crops to be grown, should be sent in a letter attached 
to the package. Address Muck Specialist, Soils Department, M. S. c., East Lansing. 
In the busy part of the year, reports on the samples may be delayed from three to 
six weeks. 
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1. Increa ' ed yields. 
2. Improved "vigor- a healthi er crop. 
3. Increased top growth "with larger lea yes. 
-to Improv ed color of leay es of mo st crops. of bulb s of Ol11ons, and 

of roots of carrot . 
5. No premature dying back of Jeayes in hot. dry \\" eather. 
6. Improved flavor of several crops, and increased . ugar content of 

carrots and beets. 

Fig. 7. Sh owing one ( three and one-half acres) of th e four sections of 
the Soils Department muck exp erimental plots on the Coll ege farm at Ea!:>t 
Lansing. The muck in this section is alkaline for about half way down the 
field where it becom es slightly acid. The plots on the left center show the 
e ffects of applications of sulphur and of manganese sulphate. At the right 
center are fertilization studies with some of the rarer el ements, including 
boron and sodium. At the farther end of the field are comparative trials 
with differ ent manures and comm ercial fertilizers. 

Sulphur or Manganese Sulphate 

In general, muck soils which are alkaline in reaction fail to produce 
satisfactory yields of several important crops, unless given special 
treatment, although an occasional alkaline muck gives good yields of 
all crops with ordinary fertilization. Certain crops (See Table 3, Column 
B) are able to tolerate this alkaline reaction without injury. If the 
soil is alkaline in reaction and does not produce satisfactorily, sulphur 
or mang-anese sulphate is likely to be beneficial for a number of crops 
(See Table 3, Column E). The amount of sulphur needed to correct 
the condition permanently will range from 300 to 2,000 or more pounds 
per acre, the amount depending on the degree of alkalinity and the 
depth to which the alkalinity extends. If manganese sulphate is used, 
from 100 to 200 pounds per acre, mixed in the fertilizer, are likely to be 
required each year for several years. The sulphur should be applied on 
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Table 3. Relative response of several special crops to different soil reactions 
and to certain soil treatments. 

(.\ ) ( B ) (C) (D) (E) ( P) 

Most IVlos t HesjJollsive Most 1\lost 1\lay respond 
tolera llt resj)o lls i vc to to lQfiLnt responsive to borax 

1\'"0 . of :.L very to cop pe r sal! or (\,Jl to s ulphur or on llWv\ ' 

stro ngly sulphat e 011 alkal ine to Ill<1ll ga,nese muck or on 
acid on mos t so il sulpllate on ,Llk[Lline 

reac tion I a.ci<l Jlluck~ IlIuc k~ react ion a.lka lille mucks mucks 

1. .... .. . C ranberries Spinac li 'l\Lble bee ls Sligar beet.s O nions Celery 

2 . . .... . Blue berr ies Oni o ll s Cele ry l\1allge ls Celer y T,Lble l)eet:'l 

3 .. .... .. Potatoes'!' Lett uce Turnips Swiss clla.rd H.aui sll es ::;pimtch 

4 ..... Lett uce* C ,Lrrot s Ma.ngels C,Lbbage Spinacll Sugar beels 

5 . Spin,Lcll * Tomat.oes Sw iss e llard Cauliflower Lett ll ce Corn 

6 . .... Pe,Ls* Potatoes SUg,Ll' beets Peppermillt Potatoes C 'Luli.flower 

7 .. .. 

I 
Squash * C,tlI tifiower Celeriac P<LfsJlip ~ Carrot.s l\1 angels 

8 .... .. Tomatoes* Radi sh es Cabbage Carrots Table beets Radishes 

*Light li lli e a nd copper s uJplt 'Lt e applicatioll s reqllired . 

the surface and disked in thoroughly after plowing. 1£ th e alkalinity 
extends to a depth of several inches , it is advisable in late r plO\ving 
not to plow deeply, unless more sulphur or manganese su lphate is to 
be applied. A light sulphur or manganese sulphate application is so me
tim es advisable for onions, even when the soil is oIlly very sligh tly 
acid, but where the onion crop is slow to mature. 

Salt 

The use of common salt, a long with a fertilizer mixture high in 
potash, can be r ecom m ended for the eight crops lis ted in Table 3, 
Column C. An initial application of 500 to 1,000 pounds per acre broad
cast before planting is generally advisable, with succeeding applica
tions in the following year s of 250 to 500 pounds in case of continuous 
cropping with these salt-r espons ive crops. The need for salt may not 
be so g reat if the land ha been heavily fertilized for several years ju t 
preceding. Although y ields of some other crops may be dec rea sed it 
heavy salt applications are used immediately before planting, t he resid
ual effect of the salt will have no bad effect on the crop of the year 
following the application. Benefit from the salt application can be seen 
in increased yields, and, in the cas e of celery, in an improyement in 
quality. 

Boron 

Several crops have showed a r esponse (Table 3, Column F ) to boron, 
in the form of borax, on some muck areas in the state. Boron-deficiency 
is mo st likely to be seen in celery in the occurrence of Cracked- stem 
disease, in tabl e beet s in the occurrence of Girdle. and in sugar beets 
in a stunting and cross cracking of the leaf st em s of the center leaves . 
and sometimes also in a yellowing of the outer, older leaves . in the 
hottest part of the summer. Cracked-stem appears as a cross c racking 
of the ribs on the celery stems, generally in the late gro\\-th o f the 
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crop. It is most likely to OCCllr on new muck, but, with hea\'y fer
til iza ti on. disappears after a year o r two unless the muck is all..::aline. 
Girdle appears as a c racking, followecl hy the decaying of th e table 
beet a bout at the level o f the mu ck surface and OCCllr s Oil a lka line 
mucks. D epressed yields of th e o th er three crops and a pr e11lature 
di . coloration of cau liflo \\'er heads a r c their chief sy mpt o m s of ho ron 
deficiency. 

Comple t e control of these boro n deficiencies in the cas es uf a ll of 
the crops except table beet s . and great r eduction of the Girdle of table 
heets can be secured by an initial application of bo rax a t th e r ate of 25 
to 50 pounds per acre and of 100 pounds if th e soil is cl ec icl ecll y alkaline. 
It s applicat ion is st rongly recomm ended on new field s \\'hi ch ar e being 
cropped to celery for th e first time. Continued app licati ons o f 15 to 
25 pounds per acre of borax in lat e r years, \\·henever o ne of these 
crops is to he grown, are generally advisable. es pec ially o n alkaline 
mucks, but care should be exercised in us ing it. s ince bo rax is ve ry 
toxic to plant growth ,\T hen appli ed in excess. Since ce le ry , tahle be ets 
and sugar beets likev.r ise respond t o salt, the borax for th ese crops 
can be mixed with th e salt and broaclcast before plant ing. 

Manure and Green Manure 

Since muck soil contains a relatively high proportion of nitrogen, 
manure, with its high nitrogen content, is not a balanced fertilizer for 
muck land. When used alone on muck, it has a tendency to increase 
lodging of grain, to increase the proportion of scallions of onions and 
sometimes to produce distorted growth of the roots of root crops. By 
increasing the weed growth, manure also considerably increases the 
labor cost in producing vegetable crops. If there are mineral soils on 
the farm, it is better to use the manure on the upland and to maintain 
the fertility of the muck with commercial fertilizers and green manures. 

On some farms, however, the manure produced on the farm must 
be used on the muck. Here it always should be supplemented with a 
commercial fertilizer high in potash but containing no nitrogen. In our 
muck experimental trials with different forms of manure, sheep manure 
has given the best results, with chicken manure generally second in 
yields of crops. Of the various crops, cabbage, cauliflower, celery, corn, 
lettuce and spinach r espond well to the use of manure with commercial 
fertilizer. 

The growing of green manur e crops on muck land, which would 
otherwise lie fallow, is a very desirable practice. Th e g r een manure 
tends to retain the residual fertilizer, it prevents the blowing a way 
of the surface muck, it gives a more granular st ructure to ' the soi l as 
it becomes incorporated w ith it , and it tends to smother out the weeds. 
Soybeans, sweet clover, Suclan grass, oats, r ye, or a mixture of corn and 
soybeans . are all suitabl e for g reen manure crops, with the legume 
crops generally giving better results. In the case of t h e last-named, 
the corn can he husked and the corn stove r and soybean r es idu e plowed 
uncler to improve tht" soil. 

The Fertilizer Requirement 

Most muck s show a need for a fertilizer containing both pota sh and 
phosphate imm ediately after the lancl has been brok en up, especially if 



TABLE 4. FERTILIZER RECOMMENDATIONS FOR MUCK SOILS 

(G) (H ) TYPE OF MUCK 

Crop Annual High-Lime (Deep or medium depth) High-Lime Low-Lime 
fertilizer Properly drained, pH range 7.0-4.0 pH 4.5 or less 

When two fertilizer analys{'s application 
are given, the first is gener- pounds per acre (I) (J) (K) (L) 
ally preferred. Read foot- (Preferably in 
notes very careftilly. drills 7 inches Newly reclaimed (1- Old Muck (Well de- Poorly dra ined rmlf'k , Very s trongly aeid 

apart and 8 years) Somewhat composed). If well Alkaline muck muck (Lirnestol1{" 
3 to 4 fibrous or woody. fertiliz ed 111 past or marl, sLigar beet lime 

inches cI eep. ) Rea viest fertilizer years, app lications Sha llow nm('k. or wood a.shes r e -
recommendation ad- can be reduced to quir ed befure ferti-
visable for first few the lowest recom - lization.) 
years after reclama- mendations. 
tion. 

Broccoli 400-600 0-S-24 or 2-S-16 3-9-1S or 0-S-24 3-9-1S or 3-12-12 3-9-1S 

Cabbage (2) 500-1000 Apply fertilizer (7 inch drills) before planting. For cabbage and cauliflower, tmnsplanted 
Cauliflower (2) 800-1500 to field, 400 to 500 pound" per acre can be applied in row 4 inches deep if muck is well 
Lettuce (1) (2) 500-1000 supplied with moisture. Side-dressing of availahle nitrogen fertiliz er (75 to 100 pounds) 
Spinach (1) (2) 500-800 sometimes advisable, especially for cauliflower. These crops responsive to manure, 
Swiss chard (3) (4) 500-1000 supplemented with 0-8-24 mixture. 

Celery, Early (1) (3) (4) 1000-1S00 ( 3-9-18 or 3-12-12 I 3-9-18 or 3-12-12 I 3-12-12 I 3-9-18 
Radishes, Early (1) (~) (3) (4) 400-800 
Table beets, Early (2) (3) (4) 600-1000 ) Row applica.tion for beets and celery advisa.ble on wet muck-SOO pounds 3 inches below 

surface. Apply remainder in 7 inch drills or broadcast and disk in. If no manure has 
heen applied for celery, side-dressing of available nitrogen in fertilizer is beneficial, ef'-

Celery, Late (1) (3) (4) 
pecially in cool seasons and on wet muck, or old muck. If manure has been applied. 

1200-2000 l nitrogen generally can be omitted from the fertilizer mixture. 
Radishes, Summer (1) ( .. ) (3) (4) 400-800 

I 0-S-24 I 3-9-18 or 2-8-16 I 3-9-18 Table beets, Late (2) (3) (4) 600-1000 r 0-8-24 

Onions (1) (2) 800-1200 

) 

Row application 400 to 500 pounds 2 inches below seed advisable on moist muck. Apply 
remainder in 7 inch drills. Try 0-20-20 or 3-12-12 if crop tends to mature late. 

0-10-20 or 0-20-20 I 2-S-16 or 0-10-20 I 3-9-18 or 3-12-12 I 3-9-18 

Mint (2) 200-400 Fertilizer needed to maintain stand of mint, as well as to increase oil content. Apply broa.d-
cast fairly early in spring. Try 0-20-20 if mint is late in blossoming. 

N 
t ·..) 
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Barley ) With or 250-400 

1 

To secure satisfactory results from fertilizers, grow grain varieties adapted to muck land, 
Oats (2) J without 250-400 such as Gopher oats, Peatland barley, and Rosen rye. 
Rye seeding 200-350 

1 0-8-32 or 0-8-24 1 0-8-24 or 0-10-20 13-9-18 or 0-8-24 0-8-24 or 0-8-32 

Mangels (3) (4) 300-500 Row application advisable for sugar beets, not more than 150 pounds per acre with seed, 
Sugar beets (2) (3) (4) 300-600 or not more than 300 pounds 2 to 3 inches below seed. Apply remainder in 7 inch drills 

4 inches deep before planting. 

Field corn 250-350 If row application is made for corn, do not use more than 200 pounds per acre for field corn 
Sweet corn 400-800 and 400 pounds for sweet corn, preferably at least 2 inches below seed. 
Sunflowers 250-400 

Potatoes (1 ) (7) 500-800 
Row application sometimes advisable for potatoes but not more than 400 pounds per acre 

preferably in furrow 2 to 4 inches below seed. If mixed with muck with machine planter, 
600 pounds can be safely appli ed. Plant close to avoid hollow heart and to minimize 
frost danger. 

Permanent pasture 75-150 
Timothy and alsike 200-350 Apply fertilizer broadcast on pasture in Rpring. Growth increased and palatability and 
Sweet clover 200-350 nutritive value of grass much improved by proper fertilization. 
Reed canary grass .300-400 
Hungarian millet (1) (2) 200-300 Seeding hay without nurse crop often advisable. Early seeding necessary to beat weed 
Soybeans 200-350 growth. 
Sudan grass (1) (2) 200-300 

I 0-8-32 I 0-8-24 I 3-9-18 or 0-8-24 Asparagus 400-800 0-8-32 or 0-8-24 
Parsnips 600-1000 
Rutabagas and Turnips (3) 300-500 
Stock carrots 300-500 For root crops, apply with fertilizer drill, or broadcast and disk in before seeding. 
Table carrots (2) 400-800 

Beans (1) (2) 250-500 0-10-20 or 0-8-24 I 0-8-24 I 0-10-20 I 0-10-20 
Cucumbers and Melons 400-800 
Pumpkins and Squash 300-600 These crops easily killed by frost, therefore generally not safe on muck soil. Keep soil 
Tomatoes (2) 500-1000 compact and well supplied with moisture to help prevent frost injury. 

Blueberries require very strongly acid soil. On slightly acid muck, crop can be improved 
Blueberries (2) 500-800 by application of 1000 to 3000 pounds of sulphur per acre. Crop not recommended on 

mucks of high pH. 

0-8-24 or 0-20-20 I 0-8-24 or 0-20-20 I 0-10-20 I 3-9-18 

Raspberries (1) (2) 500-800 Raspberries adapted to ac id mucks. Light applications of sulphur sometimes beneficial. 

Strawberri es (1) (2) 200-600 For berry production on .strawberries, use 100 to 200 pounds 0-20-20 per acre; for plant 
production, apply 500 to 600 pounds 0-8-24. 

(1) These crops likely to show marked response to sulphur or manganese sulphate when grown on alkaline muck. 
(2) These crops very likely to respond to copper sulphate when grown on acid muck (pH 0.0 or less) . 
(3) These crops are likely to respond to salt in fertilizer mixture. 
(4) These crops occasionally benefited by light application of borax, especially on previously unfertilized muck. 

N 
W 
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several crops of wild hay were removed, or the m uck was used for pas
ture for many years, before breaking, or if certain special crops, such 
as celery or onions, are grown immediately. In the maintenance of 
fertility of muck soils, the ferti lizer should be applied each year, at a 
rate sufficient for the needs of the crop to be grown that year. After 

F ig. 8. Sugar beets 011 muck lane!. The beets in the upper picture 
rece ived phosphate only 'while those in the lower picture received phos
phate and potash. Yields: Phosphate only, 3.8 tons; phosphate and 
potash, 10.6 tons per acre. 

the muck has been fertilized for a few years, some reserve of fertility 
will have been built up in the soil, at which time the rate of applica
tion can be slightly reduced. 

Table 4 gives the recommended fertilizer mixtures for the various 
crops (Column G) on different types of muck, together with the rates 
of application (Column H) which should produce satisfactory yields. 
Although a high proportion of potash in the fertilizer mixture is gen-
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erally advisable (Columns I and J), a little more phosphate may be 
beneficial to the crop, if the soil is shallow, or is alkaline, or is poorly 
drained (Column K). 

If the muck is extremely acid (Column L), or. if it is shallow or is 
poorly drained, or, if the muck has been farmed for a long period of 
years, until it has reached a highly decomposed condition, the inclusion 
of nitrogen in the fertilizer mixture, or the application of it during 
growth, is likely to be decidedly beneficial to a number of crops. Of 
these, cabbage, cauliflower, celery, corn, lettuce, onions, peppermint, 
radishes, spearmint, spinach, and Swiss chard should be mentioned. If 
the llluck is new and well-drained (Column I), the nitrogen can fre
quently be left out of the fertilizer, without decreasing the yields. 

Fig. 9. This muck had been well fertilized for onions each year for 
the six years preceding this crop, while the seventh application had been 
made and disked in just before the crop was sown. The six rows at the 
left of the center stake received no further treatment while the six at 
the right received a SOO-pound application in the row two inches below 
the seed. 

The rate of application that should be made for a given crop will 
depend on how well the muck has been fertilized in the years just 
past, how close the crop rows will be spaced, hO\\' high the analysis 
of the fertilizer is and what method of application is used. In general 
the application of the fertilizer with a regular drill, with the fertilizer 
drilled in rows seven inches apart and at least three inches deep, is 
advisable for most crops. If the muck is well supplied with moisture 
and is not likely to become drouthy later in the season. application 
of the fertilizer in the row, at a depth of at least t\\·o inches directly 
below the seed, is advisable for onions, sugar beets and sometimes 
other crops. The amount of fertilizer that can be applied safely in the 
row depends on the crop, and can be determined by referring to the 
discussions in Table 4. On a drouthy muck. a ]'(.\\' application may in
jure the germination and growth of the crop. 
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