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The placement of fertilizer in relation to the cottonseed at the time of 
planting has a profound in1luence on the germination of the seed. If the 
fertilizer is placed too near, germination is delayed and the total number 
of seedling obtained will be considerably reduced. 

Experiments were made at Bryan, Temple, College Station, and Nacog· 
doches from 1932 to 1935 to determine the effect on germination and 
yield when fertilizer is placed· under the seed in narrow and wide bands 
at different depths, when applied at different depths and distances to the 
side of the seed, when some of the fertilizer is applied in the furrow 
with the seed, and wh~n fertilizer is applied at different rates per acre 
and different places in relation to the seed. 

The results show that of all placements of fertilizer the best germina· 
tion of cottonseed and the highest yields were obtained when the fertil­
izer was placed to the sides and below the seed I el. The location of 
the ferti1izer in relation to the seed affected germination more than it 
did yield. When the fertilizer was placed within one inch of the seed, 
germination was in,jm·ed, as it was too close. 

More plants were obtained where one-fom·th of the fertilizer was 
applied in the surface soil over the seed and the balance 2.5 inches to each 
side and 2 inches below the seed level, but a higher yield was obtained 
where one-eighth of the fertilizer was applied with the seed and the 
balance 3.5 inches to each side and 2 inches below the seed level. 

When results of applying fel'tilizer in both wide and narrow bands 
directly under the seed were compared, the three-inch depth gave the 
highest number of seedlings for both width bands, but the two-inch 
depth gave the highest yield for the narrow bands and the one-inch 
depth for the wide bands. 

Fo1• 250-, 500-, and 750-pound rates the 500-pound rate applied in 
bands 2.5 inches to each side and 2 inches below the seed level gave the 
largest number of plants, but the 750-pound rate applied 3.5 inches to 
each side and 2 inches below the seed level gave the highest yield. 

No significant difference in yield was obtained where all of the fer­
tilizer was placed on one side of the seed or where it was divided and 
equal amounts placed on each side of the seed. The highest yield of 326 
pounds of lint per acre was obtained for the one-side placement, as com­
pared with 312 pounds for the placement to each side. 

When compared with the two unfertilized checks, which yielded 239 
and 257 pounds of lint ller acre, the results show a significant increase 
from the 'use of fertilizer for both the one-side and the each-side place­
ments when all four locations are considered. Better response from the 
use of fertilizer was obtained at College Station and Nacogdoches than 
at Bryan in the Brazos River Bottoms, and at Temple. 

Distm·bing the soil at any depth under the seed without applying fer· 
tilizer reduced the final stand of plants as compared with the stand 
obtained where the soil was undisturbed for a distance of 2.5 and 3.5 
inches to e~ch side of the row and no fertilizer applied. 
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The poor stands obtained and slow germination of cottonseed have 
often been attributed to poor seed or some other similar factor, while in 
fact they may have been due to improper placement when applying the 
fertilizer. Fertilizer attachments on many cotton planters distribute the 
fertilizer in such a way that a large percentage of it is either in direct 
contact with the cottonseed or close enough to injure them. 

Consequently, to determine the 
best placement of fertilizer for ob­
taining the most rapid emergence 
and the highest percentage of ger­
mination of cottonseed, numerous 
tests were conducted with the fer­
tilizer applied at various positions 
in relation to the seed. Data were 
collected on both the emergence 
of seedlings and the yield. 

These tests were conducted for a 
five-year period, beginning in 19 31 
and ending in 19 3 5. Tests were 
planted at both College Station and 
Temple in 19 31, but on account of 
the poor stands obtained, the data 
for that year are not included in 
this report. 

Figure 1. Distributing fertilizer by 
In Texas it is the common prac- hand in lister furrow. Land is relisted 

tice to apply most of the fertilizer to form ridges over fertilizer and so 
fertilizer will be under the seed. 

•credit is due G. A. Cumings of the Bureau of Agricultural Engineering 
U. S. Department of Agriculture, for designing the experimental machine used 
and for his suggestions and coordination of the tests in Texas with the tests 
in other states; to W. H. Redit of the Bureau of Agricultural Engineering and 
A. L. Sharp, formerly of the Bureau of Agricultural Engineering, for their 
assistance in planting the tests; to H. R. Smalley of the National Fertilizer 
Association for his assistance in planning the work and cooperation by fur­
nishing the fertilizer used; to George Chance of Bryan and Bob Haney of 
Nacogdoches for their cooperation in the tests that were conducted on their 
farms; and to Henry Dunlavy, Superintendent of Substation No. 5 until Janu­
ary 1937, for assistance in collecting the data at Temple. 
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ei•ther before planting or at the time of planting. A small amount may be 
applied as a side dressing later in the season. 

When the fertilizer is applied befor e planting, two methods are used: 
first, the fertilizer is distributed by h and in the furrow, as shown in 

Figure 1, and th e seed bed formed 
over the fertilizer; second, the 
r idge for t h e seed bed is thrown up 
either by a middlebreaker or by a 
turning plow and the fertilizer 
placed in the ridge by a walking 
fertilizer distributor, as shown in 
Figure 2. To apply fertilizer at t he 
time of planting a special fertilizer 
attachment is mounted on the 
planter. Figure 3 shows a one-row 
riding planter equipped with a fer­
tilizer attachment. This type of 
attachment usually distributes the 
fertilizer either ahead or to the 
s ide of the seed-furrow opener and, 
as a consequence, the fertilizer is 
mixed in the surface soil over the 
seed. 

The first two methods call for 
Figure 2. Placing fertilizer in ridges 

with vibrator type distributor. Seed 
are planted later. much extra time and labor, while 
the third method places the fertilizer in a position where it may injure 
and delay germ ination of the seed. 

REVIEW OF LITERATURE 

Among the first investigations by Lee ( 3) of the North Louisiana Ex­
periment Station was a test started in 1888 and continued until 1892 to 
determine the effects of different modes of applying fertilizer. He found 
that better yields were obtained 
when fertilizer was applied at a 
depth of from two to three inches 
under the seed. He also found that 
fertilizer applied shallow and as a 
top dressing interfered with the 
germination of cottonseed. 

Redding ( 8) and Lee ( 3) found 
that when cottonseed meal was 
applied in direct contact with the 
seed, germination was impaired. 

Musgrave and Coe ( 5) found 
that d irect contact of fertilizer with 
the seed or below the seed injured 
g·ermination more than applications 
at t he side of the seed row and at 
the same level as the seed. 

Figure 3. One-row riding planter 
equipped with fertilizer attachment; 
illustrating point where fertilizer is 
u sually placed in relation to sweep, 
seed furrow opener, and covering 
shovels. 
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Cumings ( 1 and 2) found that fertilizer applied at shallow depths near 
the seed either below or at short distances to the side caused injury to 
germination. 

The Joint Committee on Fertilizer Application ( 7) published results 
of a canvass among fertilizer manufacturers showing complaints made 
by farmers who used equipment that placed the fertilizer near the seed 
and caused injury to germination. 

Cumings (1) reported in 1931 that experiments conducted at South 
Carolina made the greatest yields of cotton with fertilizer placed closest 
to the seed without encountering injury to germination. 

McBf!Yde ( 4) in 18 91 and 18 9 2 found that moderate amounts of fer­
tilizer were more effective when used in the drill than when broadcast. 

Experiments condu'Cted by Musgrave and Coe ( 6) indicated that the 
position to the side of the seed appeared to be an ideal location for the 
most effective results from the use of any fertilizer material. 

SCOPE OF EXPERIMENTS 

Machine placement of fertilizers with cotton in Texas was studied at 
four locations: Bryan in the Brazos River bottoms on Yahola clay, 
Temple on Houston black clay, College Station on Lufkin fine sandy loam, 
and Nacogdoches on Norfolk sandy loam. T'hese experiments covered a 
period of four years, 19 3 2 to 19 3 5, at Bryan, College Station, and Nacog­
doches. At Temple the experiments were conducted during the three 
years from 1932 to 1934. 

Soil Types 

'l'he surface soil of Yahola clay is a dark chocolate-red or reddish­
brown, calcareous siltry clay. The subsoil is, on the whole, li,ghter- in 
texture than the surface material. The surface soil fs plastic when 
wet and has a tendency to clod and crust when too rapid drying takes 
place. After rains on freshly worked soil a thick, hard crust forms, 
making it difficult for cotton seedlings to emerge. Each year there was 
sufficient rainfall after the test was planted to form a hard crust on the 
surface of the soil. The machine placement of fertilizers with cotton 
was conducted for the first three years on the heavy Yahola clay, but 
in 1935 the test was on a soil having a higher percentage of sand. 

Houston black clay is black, very dark gray, or dark brown heavy 
clay. The subsoil is a yellowish-gray, greenish-'Yellow, or greenish-brown 
clay. In some areas both the topsoil and subsoil are highly calcareous. 
The surface soil is very plastic and tenacious when wet, but upon drying 
assumes an ashy color and crumbles to a desirable tilth if cultivated 
when moisture conditions are suitable. Rains cause a crust to form on 
the surface, but upon drying the crust cracks and crumbles sufficiently 
to permit the emergence of cotton seedlings. 

Lufk;in fine sandy loam is a grayish-brown or gray, rather compact, 
fine sandy loam underlain by a highly plastic and impervious clay subsoil. 
It has a smooth soapy feel and is sticky when wet but very hard and 
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tough when dry. The soil has very slow underdrainage, and on smooth 
flat areas it remains wet for long periods. As a result, the soil warms 
up slowly in the spring. When dry it is rather difficult to work, and 
after rains a hard crust forms on the surface, making it difficult for 
cotton seedlings to emerge. 

The Norfolk soils are gray on the surface with a yellow subsurface 
color. The topsoil layers are friable or loose and merge below either 
with yellow friable sandy clay or loose Vel'fY sandy material. The soils 
and subsoils are readily penetrated by water, and both surface and under­
drainage are good. Even on the sandy loam a hard crust forms after 
rains, making the emergence of seedlings difficult. 

Fertilizers 

The fertilizer used in the machine placement studies with cotton was a 
4-12-4 mixture purchased by the National Fertilizer Association on the 
local market and was typical of that used in farm practice. In 19 3 2 and 
19 3 3 double strength fertilizer mixtures were used in the rate studies. 

Table 1. Number of cottonseed planted in 50 feet of row 

Location 1932 1933 1934 1935 

Bryan 1550 667 857 600 

Temple 625 582 500 

College Station 682 667 750 789 

Nacogdoches 682 612 682 667 
I 

Table 2. Plantin~ depth and spacln~ of cottonseed 

1932 1933 1934 1935 

Location Planting! S.•d Planting Seed Pla nting 
: 

Seed Planting Seed 
depth spacing depth spacing depth spacing depth spacing 
in in. in in. in in. in in. in in. in in. in in. in in. 

---------------------
Bryan 1.5-2 .46 2 . 5 .9 1-1.5 . 7 2 1 

----------------
Temple 2 . 5-3 .96 3-3.5 1.03 2.5-3 1.2 

----------------------
College Station 1-1.5 .88 1.5-2 .9 1.25- 1.5 .8 1. 75 . 76 

------------ ------
Nacogdoches 1 . 88 .5-1 .98 . 75-1 .8 1.5 .9 

The amount used was equivalent to 250, 500, and 750 pounds of ordinary 
strength 4-12-4 fertilizer. At the time of distribution the fertilizer was in 
good physical condition and drilled well. 

Seed 

An effort was made at each location to plant varieties of cotton that 
produced well. At Bryan in the Brazos River bottoms Missdel cotton 
was used for the four years, and at Temple Qualla cotton was used for 
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Figure 4. Side view of special combination planter and fertilizer dis­
tributor, built under the general specifications of the Bureau of Agricultural 
Engineering of the U. S. Department of Agriculture for fertilizer pla cement 
experiments with cotton in Taxas. Note that the driver can give full atten­
tion to the team and adds weight to front of planter, while the man in the 
rear is free to watch operation of various planter parts and adds weight to 
rear of machine. 

the three years. The Startex variety was used each year at College 
Station. At Nacogdoches Lone Star was used in 1932 and 1933, Acala 
in 1934, and Startex in 1935. At all locations ordinary gin-run fuzzy 
seed were used each year except in 1932, when mechanically delinted 
seed were used at Bryan. Each year at each location the cottonseed were 
treated with Ceresan at the rate of three ounces per bushel of seed. 
Table 1 shows the calculated number of seed planted at each location 
each year. Table 2 shows the depth and spacing at which the seed were 
planted. 

PLACEMENT MACIDNE 
In studying the effect of 

the placement of fertilizer it 
is necessary that the relative 
positions of fertilizer and 
seed be accurately controlled. 
The amount of fertilizer and 
the quantity of seed distrib­
uted, wid t h of fertilizer 
bands, depth and compactness 
of soil over the seed, general 
level of the final seed bed, 
and other seed bed conditions 
must be uniform throughout 
the experiment. A machine 
designed by the Bureau of 

Figure 5. Rear view of special planter and 
fertilizer distributor, showing how top of 
ridge on seed bed is knocked off and how 
s eed bed is left after all operations have been 
performed. 
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Fi g ure 6. Top-delivery hoppe r s h owing a rrangem ent for d elivering f er­
tilizer to a s m a n y a s four s pouts si multan eou s ly. 

Agricultural Engineering of the U. S. Department of Agriculture was used 
in the fertilizer placement studies in Texas (Figures 4 and 5) . It was 
designed to m eet the varied r equirem ents of the tests under differ ent farm 
practices and soil conditions and to plant and dis tribute the cottonseed 
and f ertilizer on ridges. It has numerous attachments and adjustments so 
that the placement of fertilizer in relation to the seed can be accuratelry 
controlled. The machine is 
of the four-wheel type, 
which permits rigid con­
struction and arrangement 
of attachments for accurate 
relative placements of fer­
tilizer and seed. It was 
drawn by two mules. 

The cotton-dropping de­
vice is of the cell-drop type, 
having the hopper mounted 
to the rear of the fertilizer 
hopper and in front of the 

A B 

Figure 7. Subframe of d istributor equipped 
to place a band of f e rtilizer unde r the seed : 
A, s w eep to knoc k off to p of seed b ed ; B, s h ov­
e l to o p e n f e rtilize r furrow; C, b edding d isk s ; 
D , seed s hoe o r furro'v o pen e r; E, cove ring 
s hovels; F, pres s wheel. 

operator's seat. Provision is made for changing the rate of seed distri­
bution to suit the soil type and conditions. 

The fertilizer-dispensing mechanism is of the top-delivery rotating­
cylinder type, as shown in Figure 6. The hopper is equipped with three 
delivery openings and tubes. The tubes are flexible and their length such 
that fertilizer can be directed to any point about the seed. Fertilizer 
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can be delivered through one or more tubes simultaneously and in vary­
ing proportions . The fer t ilizer is distr ibuted to the various tubes by 
blades scraping over the surface of the fertilizer as the hopper conta ining 
it rotates. As the hopper r otates, a threaded rod through t he center 
raises the bottom of the hopper and slowly lifts the fertilizer. Conse­
quently, an accura te amount of fertilizer is de liver ed uniformly to each 
tube, which conveys it to t h e soil. 

All the soil-working tools are mounted on a subframe (Figures 7 and 8) 
which can be raised or lowered without change of inclination or the gen­
eral r elationship of the various tools. At t h e front of the snbfr ame is 
a standard on which a large sweep is mounted to remove the surface 
soil from the seed bed or ridge . Just to the rear of this sweep are 
mounted the fe rtilizer open­
ers, which may c o n s i s t 
either of shovels for placing 
the ferti lizer under the seed 
or disks for placing it to the 
side of the seed. On each 
side and s lightly to the r ear 
of the fe rtilizer opening 
tools a re bedding disks to 
reshape the seed bed and 
fill up the furrows formed 
by the fe rtilizer opening 
tools . In the center a nd 
under the rear axle a curved 

A B c 0 

Fig ure 8. Subfra me o f distributor e quipped 
to place b and s o f fe r t ilize r e i t h er to o n e or 
b o th s ides and below the seed level: A, s w eep 
t o knock o ff top o f seed b e d ; B, pair of s ing·l e 
di s k s t o o p en f urrow s f o r f e r t ilizer; C, b e d­
ding di s k s; D, seed s hoe o r f u rrow ope n e r ; 
E, cove ring s h ove1s; F , press 'v h eel. 

runner seed furrow open er is placed to open the furrow for t h e seed . 
To the rear of the furrow opener are placed shovels and a press wheel 
for covering and compa cting the soil over the seed. 

As a ll of th ese soil-working tools are mounted on a subfra m e, they are 
r a ised a nd lowered togeth er without changing their r elative positions. 
Any one of the units can be adjust ed independently in order to meet 
various seed bed conditions. For example, the shovels for pla cing the 
fertilizer under the seed (Figure 7) can be adjusted to pla ce it in bands 
at dept hs of one, t wo, three, or four inch es . Shields a re attach ed to each 
side of the shovel to prevent soil from falling back into the furrow and 
to hold the lower end of the fe rtilize r tubes. A narrow shovel 1.75 inches 
in width and a wide shovel 3.5 in ch es in width are used in placing the 
fertilizer under the seed . When t h e fertilizer is mixed wi t h the soil, 
extra sma ll mixing sh ove ls follow in the f urrows behind th e fe rtilize r 
furrow open er s. 

F or placements to the side of the seed ( Figure 8 ) a pair of single 
disk s a re used to open the fu r rows for the fe r t ilize r. The fertilizer tubes 
are attach ed al; t h e r ear of the disks to direct the fertilize r to th e bottom 
of the furrow. These disks are ordinary grain drill furrow-opener disks 
with t h e boot attached. The lower end of the flexible fertilizer tube is 
inser ted in the top of the boot, thus permitting the fertilizer to fiow 
directly through the boot to the bottom of t h e furrow ma d e by the disk. 
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The disks are adjustable both laterally and vertically for obtaining 
various side placements. 

When fertilizer is placed part with the seed and the ba lance at other 
points, three fertilizer distributing tubes are used simultaneously. Two 

Fig ure 9. Cotton seedlings breaking through 
soil crust at Nacogdoches on April 29, 1935: 
A, row where fertilizer was applied 1.5 inches 
to one side and 2 inches below seed l evel ; 
B, fertilizer applied 3.5 inches to one side and 
2 inches below seed level. 

of the tubes place the fertil­
izer either under or to the 
sides of the seed, and the 
other dispenses fertilizer in 
the furrow with the cotton­
seed. 

It is u n d e r s t o o d, of 
course, that a practica l im­
proved m a c h i n e for the 
farmer would not require 
many of the adjustments and 
specia l features of this ma­
chine, which was designed 
for experimental purposes. 
Attachments for planters are 
being placed on the market 
which place the fertilizer to 
the side and below the seed 
level. 

SEASONAL CONDITIONS AND RAINFALL 

The amount of moisture in the soil at the time cottonseed are planted 
and the r a infall directly following the planting of the seed often h ave 
considerable effect on the germination and emergen ce of cottonseed and 
seedlings. From a study of Table 3 it can be seen that in most cases 
light to heavy rains fell within a few days after the tests were planted. 

This condition occurred each year at Bryan in the Brazos River bottoms, 
causing a hard crust to form on the surface of the soil which prevented 
the emergence of seedlings from many seed that germinated. This, of 
course, caused the percentage of germination to be rather low for the 
years 1932, 1933, and 1934. In 1935, however, rain was frequent 
enough to keep the soil sufficiently damp for seedlings to break through 
readily. In 19 3 5 a rotary hoe was run over the seed bed just as the 
seedlings were beginning to emerge freely. As a consequence, a higher 
percentage of emergence was secured than during the three previous 
years. 

On the black clay soils at Temple light rains fell soon after planting, 
but the soil crust cracked sufficientloy to permit most seedlings to emerge. 

At College Station on the Lufkin fine sandy loam rainfall was suffi­
cient each year to cause a hard crust to form on the surface. This crust 
prevented many seedlings from emerging from seed that had germinated. 
When the rain fell at the time the young seedlings were in the "crook,'' 
there was a tendency for the soil crust to form around them and cement 
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them in so tightly that they could not break through. In 19 3 3 a spiked­
tooth harrow was dragged over the test to break the hard crust and 
permit the . emergence of seedlings. In 19 3 5 frequent and continuous 
rains kept the soil moist enough for most seedlings to emerge. 

At Nacogdoches rain fell each year, except in 1934, within one or 
two days after planting; consequently a thick hard crust formed over 
the seed that kept many seedlings from emerging. Figure 9 shows 
seedlings bursting through the hard crust. In 19 3 4 there was ample mois­
ture at the time of planting for good germination of cottonseed, but very 
few seeds germinated where the soil was disturbed under the seed. 
Where the soil was disturbed to the sides of the seed in placing the 
fertilizer, the cottonseed germinated and a good stand of plants was 
obtained in from 7 to 10 days. It was observed that where the soil was 
disturbed 1. 5 inches to the sides of the seed, germination was not as 
rapid as for the 2. 5- and 3. 5-inch distances. On the tests with placements 
under the seed, a stand of plants was not obtained until rain supplied • 
moisture. Disturbing the soil under the seed at the time of planting left it 
loose and, as a result, the soil dried rapidly and to a depth that moisture 
was not sufficient to cause germination of the cottonseed. In planting 
the tests for the side placements the soil was not disturbed under the 
seed, which were deposited on a firm moist soil that did not dry out. Con­
sequently the cottonseed germinated and seedlings emerged without delay. 

EXPERIMENTAL PLATS 

,The experimental plats at each location comprised about two acres 
of land that were divided into six blocks of about equal size and shape. 
All placements of fertilizer were systematically arranged in each block. 
Each plat, or placement test, consisted of a single row, usually about 
125 feet in length. Each placement was repeated in each of the six 
blocks, or each placement was repeated six times. The row spacing 
varied according to the farm practice at each location. At College Station 
and Temple the row spacing was 3 6 inches. At Bryan in the Brazos River 
bottoms and at Nacogdoches the spacings ranged from 3 9 to 41 inches 
between the rows. Records were taken from t 0 0 feet of row, which 
was divided into two sections. Therefore in making the germination 
counts and calculating the yields, 12 sets of notes were secured, and 
these were added and the averages taken. 

In the preparation of the seed bed, ridges were prepared accordin;g 
to the general practice of cotton farmers in the greater portion of the 
state. After the tests were planted the seed were slightly above the 
general elevation of the soil. This permitted excess water during rains 
to drain into the depressions between the rows and prevented water 
from standing in the row and drowning out young seedlings. 

In 1932 and 1933 three unfertilized checks were planted, but in 1934 
and 19 3 5 only two checks were planted, one for the placements under 
the seed and one for the placements to the sides of the seed. One of the 
checks had the soil stirred 1. 7 5 inches wide and two inches under the 
seed, and thus served for a check for the placements under the seed. 
In another check the soil was left undisturbed for a distance of 3.5 



Table 3. Rainfall, planting dates, and dates on wltich germ.ination counts 'vere mude at the various locations ·where 
fertilizer placement tests were <: onducted in Texas. 1932-1935 
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inches to each side of the row. A third check, which was used only 
during the first two years, had the soil stirred three inches under the 
seed as though mixing the fertilizer with the soil. 

In order to get an indication of delay in the germination of the cotton­
seed r esulting from the effects of the placements, three germination 

Figure 10. Growth of cotton plants 22 d ays 
after planting where fertilizer was applied 
under the seed: A a nd D, guards, fertilizer 
applied to sides and below seed l evel ; B, fer­
tilizer applied 1 in ch unde r seed; C, fertilizer 
applied 2 inc hes under seed. 

counts were made. The first 
count was made soon after 
the fi r s t seedlings began to 
appear above the ground, 
and the second count fol­
lowed three or four days 
later , depending upon the 
number of new plants ap­
pearing as affected by con­
ditions prevailing. The third, 
or last count was not made 
until just before the time 
for thinning the cotton. The 
average interval of time 
elapsing between planting 
and the first count was 7 

do.ys, between planting and the second 
planting and the last count 21 days. 

count 11 days, and between 

EFFECT OF FERTILIZER PLACEMENT ON GERMINATION OF 
COTTONSEED 

In these studies t ests were planted with the fertilizer placed under 
the seed at various depths or at differ ent distances to the sides of the 
seed a nd one, two, and three 
inch es below the seed level. 
Tests were planted with 
part of the fertilizer placed 
with the seed and the bal­
ance a t various locations in 
relation to the seed . Other 
t ests were planted with the 
fertilizer applied at 2 50, 
500, and 75 0 pounds per 
acre and placed at differ ent 
points in relation to the 
seed. F ertilizer was placed 
under the seed in both nar­
row and wide bands, one, 
two, and three inches under 
the seed. 

Figure 11. Growth of cotton plants 22 days 
after planting where fe r ti lizer was applied 
under seed: A, g u ard, fertilizer applied to 
sides and below seed level ; B, fertilizer ap ­
plied 3 inches under seed; C, unfertilized 
check-soil disturbed 2 inches .unde r seed. 

Effect of Placing the Fertilizer under the Seed 

It was observed in the clay soils that where the fertilizer was placed 
at a d epth of one or two inches under the seed, the soil flowed back into 
the furrow and covered the fertilizer with sufficient soil to k eep the seed 



'l'nble 4. Percentage of cottonseed germinating and seedling· eme1·gence wllen 4 - 12·- 4 fertilizer wns applied at tJte rute 
of 500 pounds per a cre unde1• tlle seed 

Per Cent of Cottonseed Germinating in 50 Feet of Row 

Bryan Temple College Station Nacogdoches 

Fertilizer Placement 
General Yahola clay 

---,-----.,..------1 I 1 I average 
Houston black clay! Lufkin fine sandy loam Norfolk sandy loam 

1932 I1933I1934I1935 IAve. I1 932 I1933I1934IAve.I1932I1933I1934I1935IAve. I1932I 1933I1934I1935 IAve. 

----------------1-- ·--·--·--·--·--·--·--·--·--·--·--·--·--·--·-- ·--·--·--·----
Band 1.75 inches wide 

1 inch under seed . .. .. .................... 34 30 
2 inches under seed ...... . ..... .. ......... 38 30 
3 inches under seed . ...................... 42 30 
Unfertilized check* .... . .... ......... . .... 49 28 

Band 3.5 inches wide 
1 inch under seed ......................... 40 31 
2 inches under seed .... .. ................. 34 28 
3 mcnes under seed .............. . ....... . 28 34 
Unfertilized checkt ....... .... ........... 45 20 

*Soil stirred 1. 75 inches wide and 2 inches under seed. 
tSoil stirred 3.5 inches wide and 2 inches under seed. 

27 79 42 
23 46 34 
19 82 43 
30 84 48 
------
.... .... 36 
.... . ... 31 
. ... .... 31 
.... .... 32 

69,50 61 60 82 
62 76 87 75 54 
55 83 87 75 62 
86 88 88 87 70 
-- - - ------

76 58 . ... 67 76 
79 76 .... 78 67 
68 84 ... . 76 66 
63 83 . ... 73 62 

18 44 76 55 65 12 61 77 54 53 
24 56 77 53 54 10 56 62 46 52 
34 65 81 60 71 15 84 82 63 60 
27 67 74 60 60 13 82 74 57 63 
----------------------

16 . . .. . ... 46 84 44 . ... .. .. 64 53 
26 . ... ... . 46 74 57 . ... .. .. 66 55 
33 . ... . . .. 50 81 55 .. .. 1 .... 68 56 
29 . ... ... . 46 82 50 ..... .. . 66 I 54 
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a uniform distance above the fertilizer. When a furrow was opened to a 
depth of three inches, there was a tendency for large balls or chunks of 
clay to be thrown out, sometimes leaving a hole or pocket in which the 

soil did not flow back into and fill 
up before the seed were deposited. 
This was especially noticeable with 
the 3. 5-inch width shovel, both at 
Temple and Bryan. This condition 
evidently prevented the seed from 
being placed at uniform distances 
above the fertilizer and perhaps 
kept them from being covered to 
uniform depths. 

At College Station and Nacog­
doches on the more sandy soils the 
fertilizer was placed at more uni­
form depths under the seed. It 
was observed, however, that where 

Figure 12. Difference in growth of the wide shovel was used, the dis­
unfertilized and fertilized C"otton plants 
at Nacogdoches on June 23, 1932: A, turbed soil sank down and left a 
unfertilized check where soil was dis - depression after h eavy rains. This, 
turbed 2 inches under seed; B, fertilizer 
applied 1 inch under seed. of course, caused water to stand in 
the depressions and hindered the germination and emergence of some 
seed and seedlings. 

Percentage of Emergence:* Where fertilizer was placed in a narrow 
band 1. 7 5 inches wide and one, two, and three inches under the seed, the 
three-inch depth gave an av­
erage emergence of 6 0 per 
cent, the highest for a ll loca­
tions. The unfertilized check 
gave an average emergence of 
6 3 per cent (Table 4) . 

Fertilizer placed in bands 
3.5 inches wide and one, two, 
and three inches under the 
seed gave general emergence 
averages of 53, 55, and 56 
per cent, respectively, and 
the unfertilized check gave 
54 per cent for all locations. 
The one-inch depth at Bryan 
and the two-inch depth at 
Temple gave slightly higher 
percentages than did the 
three-inch depth. The aver-

Figure 13. Showing difference in growth 
of fertilized and unfertilized cotton plants 
at Nacogdoches on July 24, 1935: A, fertilizer 
appli ed 3 inches und er seed; B, unfertili zed 
check-soil disturbed 2 inches under seed; 
C, fertilizer applied 1.5 inches to one side 
and 2 inches below seed level. 

age for the four locations, however, was in favor of the three-inch 
depth (Table 4). 

*The percentage of emergence was obtained by dividing the number of 
seed planted into the total number of seedlings that emerged. 
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There were no significant differences in the percentages of emergence 
for the narrow and wide bands of fertilizer placed under the seed. 

Rate of Emergence: A study of Table 5 shows that where the ferti­
lizer was placed in either narrow or wide bands and one inch under the 
seed, germination was delayed and seedlings did not emerge as rapidly 
as where the fertilizer was placed two and three inches deep (Figures 
10 and 11). Figures 12 and 13 show the difference in growth of cotton 
plants on fertilized and unfertilized rows where the fertilizer was placed 
under the seed and the soil disturbed under the seed but no fertilizer 
applied. 

Figure 14. Showing difference in growth of young cotton seedlings 7 days 
after pla nting w'here the fertilizer was placed 1, 2, and 3 inc h es unde r the 
seed and on check where no fertilizer was applied: A, 1 inch under the seed; 
B , 2 inches under the s eed ; C, 3 inches under seed; D, unfertilized check where 
the soil was disturbed 2 inches under the seed. 



Table 5. E:ffect on the g ermination of cottonseed w h en 4-12 - 4 fertilizer was a pplied under the s eed a t the r ate of 500 
pounds p er acr e in n arrow and w ide bands 

Germi-
Fertilizer Placement nation 

counts 

Band 1.75 inches wide 
1 inch under seed ·················· · ·· first . . . ... 

second ... 
last ...... 

2 inches under seed ......... . ........ ... first ... ... 
second ... 
last .. .... 

3 inches under seed ..................... first ...... 
second ... 
last ...... 

Unfertilized check• ......... . ........... first. ..... 
second ... 
last .. .... 

Band 3.5 inches wide 
1 inch under seed ....................... first. ..... 

second .. . 
last ...... 

2 inches under seed .... . . .... .. ......... first .. . ... 
second .. . 
last . ..... 

3 inches under seed ..... . . ....... . ... . . . first . .. . .. 
second ... 
last. ..... 

Unfertilized chet:kt . ..... . ... . ......... first . ..... 
se.cond ... 
last ...... 

•soil stirred 1.75 inches wide and 2 inches untler seed. 
tSoilatirred 3.5 inches wide and 2 inches under seed. 

1932 

0 
466 
520 

5 
633 
594 

7 
609 
643 

18 
702 
754 

4 
641 
613 

4 
516 
522 

2 
449 
440 

32 
685 
693 

Bryan 

Yahola clay . 

11933 1934 1935 
------

2 18 10 
89 214 188 

203 233 474 ----
7 14 19 

127 191 2.04 
203 200 277 -- ----

10 13 28 
145 165 244 
198 163 491 
-- -- --

4 52 38 
108 226 238 
188 231 503 ------

2 . ... ... . 
120 . ... ... . 
208 .... .... ------

4 .... .... 
137 ... . .... 
190 .... .... 
------

24 .... .... 
176 .... .... 
227 .... .... ------

5 .. .. .... 
75 .... .. .. 

132 .... .... 

Seedlings emerging in 50 feet of row 

Temple College Station Nacogdoches 

Houston black clay Lufkin fine sandy loam Norfolk sandy loam 

Ave. 1932 1933 1934 Ave. 1932 1933 1934 1935 Ave. 1932 1933 1934' 1935 Ave. 
------------------------------

8 253 57 5 105 367 8 13 1 97 1 1 1 13 4 
239 317 214 126 219 522 81 185 223 253 2 95 5 4 58 
358 434 288 305 342 559 121 331 602 403 442 72 416 511 360 ------------------------------

11 252 113 20 128 271 16 24 4 79 219 0 7 6 58 
289 288 355 317 320 365 85 379 338 292 365 26 28 268 172 
365 390 442 434 422 371 162 424 610 392 368 64 383 410 309 ------------------------------

14 229 345 48 207 373 28 87 10 125 19 2 4 46 18 
291 233 438 348 340 389 150 485 389 353 374 98 9 295 194 
374 341 482 433 419 421 229 490 642 446 482 94 575 544 424 -- ---- ---- ---- -------- ------ --

28 374 399 61 278 300 18 125 7 113 19 4 210 60 73 
318 387 490 388 422 433 105 487 313 335 345 77 309 327 265 
419 539 510 442 497 481 181 501 586 437 409 80 559 495 386 ------------------------------

3 310 95 .... 203 308 4 .... .... 156 1 3 . . . . .... 2 
381 396 285 . ... 341 502 54 .. . . . ... 278 51 59 .... . ... 55 
411 473 337 . ... 405 521 105 .... . ... 313 574 2(17 . ... .... 421 ------------------------------

4 331 228 . ... 280 268 16 ... . . ... 142 4 70 .... . .. . 37 
326 362 410 . ... 386 456 116 . ... .... 286 316 327 . ... .... 322 
356 495 444 . ... 470 458 175 .. .. .... 317 501 349 . ... .. .. 425 ------------------------------

13 169 296 . .. . 233 271 31 .... .. .. 151 4 ~~~ . ... .... 67 
312 190 510 . ... 350 445 165 . ... ... . 305 222 280 
334 427 490 . . .. 459 452 223 .... .... 338 551 334 . ... .. .. 443 
------------------------------

18 168 337 . ... 252 259 13 .... .... 136 2 12~ .... . ... 62 
380 184 498 . ... 341 416 97 .... . ... 256 142 374 238 
412 392 485 . ... 438 426 194 . ... .... 310 .556 306 . .. . ... . 431 
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It was observed that in many cases the cottonseed sprouted and sent 
out a short root, which immediately came in contact with the band of 
fertilizer one inch under the seed, and apparently the salt solution in 
the fertilizer band was so concentrated that it checked the growth of 
the root and the emergence of the seedling (A. Figure 14). Where the 
fertilizer was placed at depths of two or three inches under the seed, a 
longer length of time was allowed 
for the growth and development 
of the root system, during which 
period the concentration of the 
soluble salts was probably reduced 
somewhat by diffusion and move­
ment with the soil moisture, and 
the plant seemed to have a great­
er resistance to the shock of the 
fertilizer salts and emerged some­
what quicker than where the fer­
tilizer was placed one inch under 
the seed ( B and C, Figure 14). 
Observations show that where the 
roots of the cotton plant entered 
the band of fertilizer two and 
three inches under the seed, the 
tip of the root was often injured. 
_Where the root penetrated and 
passed through the band of fer­
tilizer, it appeared smaller and 
slightly discolored at the band of 
fertilizer. In examining the root 
system of mature plants on the 

EFFECT OF PLACING FERTILIZER UNDER THE 
SEED 

Figure 15. Averages for the four 
locations show that where fertilizer was 
placed in narrow bands 1, 2, and 3 inches 
under the seed, the 3-inch depth gave the 
highest number of plants and the 2-inch 
depth gave the highest yield. Fertilizer 
applied in wide bands 1, 2, and 3 inches 
under the seed showed there was a 
slight increase in the total number of 
plants obtained as the depth of applica­
tion was increased. The yield, however, 
was in direct reverse order. The un­
fertilized checks in each case gave 
slightly larger number of plants but a 
lower yield than when fertilizer was ap­
plied. 

placements under the seed it was found that many of the plants did not 
have long tap roots. This may have been due to injury to the roots at the 
point where they came in contact with the band of fertilizer when 
placed directly under the seed. 

Total Emergence: The data in Tables 5 and 6 show that as the depth of 
the fertilizer was increased, the total average number of seedlings emerg­
ing increased. The differences, however, were not as pronounced for the 
placements in wide bands under the seed as for the narrow bands (Figure 
15). Fertilizer placed in a band 1. 7 5 inches wide and one, two, and three 
inches under the seed gave an average of 366, 372, and 416 seedlings, 
respectively, for a four-year period at all locations. An average of 435 
seedlings was obtained on the unfertilized check. 

A band of fertilizer 3.5 inches wide placed one, two, and three inches 
deep under the seed during a period of two years gave an average of 
388, 392, and 394 seedlings, respectively. The unfertilized check gave 
3 9 8 seedlings. A comparison of these results may be seen graphically in 
Figure 15. 

If the results obtained for the narrow band in 19 3 2 and 19 3 3 only are 
compared with the results for the wide band for the same two years, 
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the same general differences exist in the average number of seedlings as 
are shown for the four-year period for the narrow band. For these years 
the narrow band gave averages of 318, 324, and 361 seedlings for the 
one-, two-, and three-inch depths, respectively. The unfertilized check gave 
an average of 3 9 2 seedlings. 

Effect of Soil Type: The data in Table 4 indicate generally that as the 
depth the fertilizer was placed below the seed increased, the number of 
seed germinating and seedlings emerging increased for both the narrow 
and wide bands. These results, however, fluctuated for the different soil 
types and climatic conditions that prevailed each year. The unfertilized 
checks gave more seedlings than any of the fertilizer placements under 
the seed, indicating that the fertilizer so placed caused early injurious 
effects even though removed three inches from the seed. 

The percentages of cottonseed germinating and seedlings emerging are 
the best indications as to the effect of the soil, because a different number 
of seed were planted each year at each location. From Table 4 it is 
seen that the Yahola clay soil of the Brazos River bottom gave a compar­
atively low percentage of emergence. This, however, may have been 
largely due to the heavy crust that formed over the seed each year. 
The highest average for emergence was secured for the placements 
under the seed at Temple on the Houston black clay. There were few 
differences for the sandy Lufkin and Norfolk soils at College Station and 
Nacogdoches for narrow bands. Where a wide band of fertilizer was 
applied under the seed, a higher percentage of emergence was secured on 
the Norfolk than on the Lufkin soil. 

Effect of Placing the Fertilizer to the Sides of the Seed 

Tests were conducted at Bryan, Temple, College Station, and Nacog­
doches to determine the effect of placing fertilizer at different depths to 
the sides and below the seed level. .These comprised two tests with the 
fertilizer placed 1.5 and 3.5 inches to one side and two inches below the 
seed level. Bands of fertilizer were placed 1. 5, 2. 5 and 3. 5 inches to each 
side and at depths of one, two, and three inches below the seed level. 
Unfertilized checks were planted with the soil undisturbed for distances 
of 2.5 and 3.5 inches to each side (Tables 7, 8, and 9). A graphic com­
parison ·of the number of plants secured for the various placements to 
the side of the seed is shown in Figure 16. 

Percentage of Emergence: When the fertilizer furrow opening disks 
were set to place the fertilizer 1.5 inches to each side of the seed, it was 
observed that the band of soil between the furrows was slightly disturbed 
and loosened, especially at the deeper tests, and sufficiently to prevent 
the seed from being deposited on a firm compact soil. 'Where the disks 
were set for placing the fertilizer 2.5 and 3.5 inches either to one side 
or to each side of the row, the band of soil between the furrows was 
wide enough that it was not loosened in opening the furrows for the 
fertilizer (Figure 17). 
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Table 6. Sununary of average gerntination of cotto·nseed "When 4-12-4 fer­
tilizer was applied under the seed at the rate of 500 pounds 

ver acre in narro'v and 'vide bands 

Average number of seedlings emerging in SO ft. of row 
Fertilizer Placement 

Germination B~an I counts 
Yahola 

clay 

Band 1.75 inches wide first ........ 8 
1 inch under seed ...... second .. . .. 123 

last. ... ... . 358 

2 inches under seed ..... first ... .... . 11 
second ..... 289 
last ........ 368 

3 inches under seed . .. . . first. . ... . .. 14 
second . .. .. 291 
last ........ 374 

Unfertilized check* . .... first. .. ... .. 28 
second . ... . 318 
last ..... ... 419 

Band 3.5 inches wide 
1 inch under seed . ..... first ..... ... 3 

second ..... 381 
last ........ 411 

2 inches under seed . .. .. first ........ 4 
second ..... 326 
last. ....... 356 

3 inches under seed ... . . first ... ..... 13 
second .... . 312 
last ........ 334 

Unfertilized checkt .... first. ....... 18 
second ..... 380 
last. ....... 412 

•soil stirred 1.75 inches wide, 2 inches under seed. 
tSoil stirred 3.5 inches wide, 2 inches under seed. 

T emple 

Houston 
black clay 

105 
219 
342 

128 
320 
422 

207 
340 
419 

278 
422 
497 

203 
341 
405 

280 
386 
470 

233 
350 
459 

252 
341 
438 

College Nacog-
Station doches General 

average 
Lufkin fine Norfolk 
sandy loam sandy loam 

97 4 54 
253 58 163 
403 360 366 

79 4 56 
292 172 268 
392 306 372 

125 18 91 
353 194 294 
446 424 416 

113 73 123 
335 265 335 
437 386 435 

156 2 91 
278 55 264 
313 421 388 

142 37 116 
286 322 330 
317 425 392 

151 67 116 
305 280 312 
338 443 394 

136 62 117 
256 238 304 
310 431 398 

There was no difference in the percentage of emergence where the 
fertilizer was placed 1.5 and 3.5 inches to one side and two inches below 
the seed level. 

The results in Table 7 show that where the fertilizer was placed in 
bands 1.5 inches to each side at all locations except Temple, the place­
ment two inches below the seed level gave the highest average percentage 
of emergence. The general averages for the placements one, two, and 
three inches below the seed level were 60, 66, and 60 per cent, respec­
tively (Table 7). 

Where the fertilizer was placed in bands 2.5 inches to each side and 
one, two, and three inches below the seed level, the two-inch placement 
gave the highest average percentage of germination at all locations 
except Bryan, where the one-inch depth was highest (Table 7). The 
general averages for the placements one, two, and three inches below the 
seed level were 83, 85, and 76 per cent, respectively. The check where the 
soil was undisturbed for 2.5 inches to the sides gave a general average 
of 81 per cent emergence. --



Table 7. Percentage of c ott onseed germinating when 4-12 - 4 fertilizer w a s applied at the rate of 500 p ounds pe,r acre 
to the sides of the seed 

Bryan 

Fertilizer Placement 
Yahola clay 

Per cent of cottonseed germinating in 50 feet of row 

T emple College Station Nacogdoches 

Houston black clay l Lufkin fine sandy loam Norfolk sandy loam General 
average 

------------·-----I1932 1 1933 1 1934 1 1935 1 Ave. I 1932 1 19 33 1 19 34 ! Ave . I 1932 1 1933 1 1934 ~ 1935 1 Ave . I 1932 1 1933 1 1934 1 1935 1 Ave. , __ _ 

Band 1.5" to ONE side, 2" below seed level .. . 47 29 83 53 .... 82 100 91 .. .. 37 62 81 60 .... 52 98 79 76 70 
Band 3.5" to ONE side, 2'.' below seed level . . . 51 33 81 55 .... 79 94 86 . . .. 35 63 78 59 .... 51 97 87 78 70 

----------------------------------------
Bands 1.5 inches to EACH side 

1 inch below seed level ........ . ........ . 
2 inches below seed level .. . ... ......... . 
3 inches below seed level ......... .. ... . . 

41 1 50 . ... . ... 46 90 85 ... . 88 69 36 .. .. .. . . 52 56 53 . . .. . ... 514 60 
37 46 21 88 48 81 83 94 86 73 37 64 81 61 59 56 77 79 68 66 
43 1 42 : . . .. .... 42 73 81 .... 78 75 40 .. .. ... . 58 69 60 ... . . ... 64 60 __ , __ , __ ---------------------------------

Bands 2.5 inches to EACH side 
1 inches below seed level ......... ... ... . 
2 inches below seed level ............... . 
3 inches below seed level . .. .. .. . ....... . 
Unfertilized check* .. . . . .. . ... . .... .... . 

3611011 
.. 1 II 94

1 
941 II 651 "i 701 11 1071 9311001 83 

28 88 58 . . . . . . . . 101 101 ... . .... 70 79 74 . . . . . . . . 112 100 106 85 
4 93 48 . . . . . . . . 92 92 ........ 57 84 70 . . . . . . . . 104 88 96 76 

27 88 58 . . . . . . . . 91 91 . ..... .. 64 77 70 . . . . . . . . 94 113 104 81 ---------------1 ,_,_,_,_ ,_ ,_,_ ,_ ,_ ,_ ,_ ,_ ,_,_,_,_,_, __ _ 
Bands 3.5 inches to EACH side 

1 inch below seed level .. . ... . . . .. ...... . 
2 inches below seed level ............... . 
3 inches below seed level ... . .......... . . 
Unfertilized checkt .............. .. . .. . "I l~ l 'i l •• l 481 661 ~~ l .i l "I 39 54 76 84 

34 49 ..... ... 42 76 81 ... . 78 
57 58 ........ 58 66 87 .... 76 

*Soil undisturbed under seed for 2.5 inches to each side and 2 inches below the seed level. 
tSoil unqisturbed under seed for 3.5 inches to each side and 2 inches below the seed level. 

70i 391 I sol "I "I ~l•f;•l "I 53 
68 lil .. 60 : 61 41 64 66 
76 57 46 58 ........ 52 57 
70 40 ........ 55 39 38 ... ..... 38 57 
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Fertilizer placed in bands 3.5 inches to each side and one, two, and 
three inches below the seed level gave the highest percentage of emer­
gence for the two-inch depth at all locations (Table 7). The general 
averages for the one-, two-, and three-inch depths were 53, 6 6, and 57 per 
cent, respectively (Table 7). The check where the soil was undisturbed 

EFFECT OF PLACING FERTILIZER TO SIDES OF 
THE SEED 

I I 
I I I 

Figure 16. Graph showing compari­
son of both the total number of plants 
and the yields obtained at the four loca­
tions where fertilizer was applied to one 
side and to both sides of the seed. The 
highest number of plants was obtained 
where the fertilizer was applied 2.5 inch­
es to each side and 2 inches below the 
seed level. The highest general average 
yield was secured where the fertilizer 
was placed 3.5 inches to one side and 
2 inches below the seed level. 

for 3. 5 inches to the sides and to 
a depth of two inches below the 
seed level showed a general aver­
age of 57 per cent emergence. 

Rate of Emergence: Fertilizer 
placed either on one side or on 
each side of the seed did not de­
lay germination as much as where 
the fertilizer was placed under 
the seed. Tables 8 and 9 show, 
however, that fertilizer placed 
only one inch below the seed level 
retarded germination more than 
where the fertilizer was placed 
two and three inches below the 
seed level. Where heavy rains oc­
curred soon after planting, the 
effect of the fertilizer on the ger­
mination of cottonseed was not so 
severe. 

Total Emergence: The data in 
Table 8 do not show any signifi­
cant differences in the final num­
ber of plants emerging where the 
fertilizer was placed in bands 1. 5 
and 3. 5 inches to one side and 
two inches below the seed level 
(Figure 18). 

Where the fertilizer was placed in bands 1. 5 inches to each side and 
one, two, and three inches below the seed level, the two-inch depth gave 
the highest general average number of seedlings emerging. The general 
averages for the three depths were 4 3 0, 4 4 6, and 4 3 7, respectively (Table 
9). Table 8 shows, however, that at both Bryan and Temple the one-inch 
depth gave the highest average number of seedlings emerging, while at 
College Station and Nacogdoches the two-inch depth gave the highest 
number of seedlings emerging. 

Where the fertilizer was placed in bands 2.5 inches to each side and 
one, two, and three inches below the seed level, the two-inch depth gave 
the highest general average number of plants emerging-536, 545, and 
488, respectively (Table 9). As in the case of the placement 1.5 inches to 
each side, the placement 2.5 inches to each side and one inch below the 
seed level at Bryan and Temple gave the highest average number o! 
plants, but at College Station and Nacogdoches the two-inch depth gave 



Table 8. Effect on the ger~nination of cottonseed w h en 4-12 - 4 fertilizer was a pplied to t he s ide of the s eed at the rate 
of 500 pounds per acr e 

Fertilizer Placement 
Germi­
nation 
counts 

Seedlings emerging in 50 feet of row 

Bryan T emple College Station 
I I 1--------

Nacogdoches 

Yahola clay !Houston black clay! Lufki n fine sandy loam I Norfolk sandy loam 

------------------------I 1 1932 1 193~~ 19341 1935 1 Ave. 1 ~=-= ~ 1933 1 19341Ave . , 1932 ! 1933 1 1934 1 1 935 1Ave. , 1932 , 1933 , 1934 , 1935 , Ave. 
All on one side of the seed 

Band 1.5" to ONE side, 2" below seed level I first. .. . . . 
51 1 971 881 791 ... . 1 2971 65 1 1811 ... •I 52 1 1311 961 931 ... •I 78 1 1751 21 71 159 250 242 332 275 . . . . 458 396 427 . . . . 170 435 471 359 . . . . 361 267 463 364 second . . . 

last. .... . 315 249 500 355 . . . . 480 498 489 . . . . 250 463 639 451 . . . . 315 668 525 503 I , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ ~--~--~---

Band 3.5"toONEside,2"belowseedlevell first . ... . . , . . .. , 58 , 128,151 , 1121 . .. . ,3451 77 12111····1 35 , 1201 671 741 ... . 1 166 , 193 , 224, 194 
second ..... . . 300 302 376 326 .... 416 421 419 . . . . 144 448 416 336 . .. . 339 287 464 363 
last...... . . . . 341 286 488 372 .... 459 469 464 . . . . 232 470 615 439 . .. . 311 660 581 517 , _ _ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ 1--1--1--

Bands 1.5 inches to EACH side 
1 inchbelowseedlevel .... . ...... . .... . . l first .. . ... , 31 33, ..... , .... , 181437,365, .... ,40113041 681· · · ·1· ···11861 481 80, . . . . , .... , 64 

second . . . 691 334 . . . . . . . . 482 409 466 . . . . 438 446 184 . . . . . . . . 315 328 345 . . . . . . . . 337 
last ... . .. 632 334 . . . . . . . . 483 566 493 . . . . 530 472 238 . . . . . . . . 355 383 322 . . . . . . . . 353 

2 inches below seed level ................ I first . .... I 31 371 5411271 551 36813361 6312551 2951 531 1861 6111481 3311111 52 1 1951 96 
second . . ·I 616 259 166 361 35 1 448 459 381 429 387 190 437 451 366 345 337 89 450 305 
last ...... 574 309 177 530 398 508 484 470 487 429 245 482 643 450 401 340 524 530 449 

, __ , __ , __ , __ , __ , __ l--1--1--1--l--l-- l--l--l--1--l--1---

3inchesbelowseedlevel .. . ............. l fi rst. ..... , 11 681····j····l 35, 350, 310, .. .. ,3301 3541 81, .... 1 . . .. ,2181 25 1 215 , . .. . , ... . ,121 

r:~~.~~ : : : ~~~ ~~L : : : : : : : I !i~ ~~; 1~~ : : : : ~~~ ti~ ~~L : : : : : : : ~~i ~~6 ~~t : : : : : : : : ~ig , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ 1 __ , __ 1--1--1-- 1--

Bands 2.5 inches to EA CH side 
1 inch below seed level .................. I first ... .. ·1· . .. , .... , 11 2, 1471 130, .... , .... , 162, 1621 . ... , ... ·1 851 62 1 741 .. . ·1· . .. , 2821 179 , 231 

second. . . . . . . . . . . 308 387 348 . . . . . . . . 423 423 . . . . . . . . 453 268 411 . . . . . . . . 459 513 486 
last. . .... . . . . . . . . 309 606 458 . . . . . . . . 471 471 . . . . . . . . 489 588 539 . . . . . . . . 733 622 678 

, ___ , ___ , ___ , __ , ___ l---1---1--1--l--l--l--l--l--l--1-- l--1--
2 inches below seed level. ..... . ....... . . I fi rst. . ... . . . .. , 931 2201157, .. . •I• . .. 1 1541 154, ... •I• .. . , 1841 811133, ... . , .. .. , 3601 227,294 second .. . . . . . 228 421 325 . . . . . . . . 400 400 . . . . . . . . 491 431 461 . . . . . . . . 572 585 579 

last ..... . . . . . 242 528 385 ........ 505 505 . ... .... 528 621 575 . ... ... . 761 666 714 
l--l--l--l--l--1--l--1--1--l---l--l---l--l--l---l--l--l--

. . .. , 74, 1721 1231 ·· ·· 1····1 137,137, .. .. 
1
, •••• , 171 1 921 132, . ... 1·· ·· 131913051 312 . . . . 215 381 298 . . . . . . . . 353 353 . . . . . . . 461 440 451 . . . . . . . . 469 626 548 

. . . . 2351 530 383 . . . . . . . . 455 455 . . . . . . . . 483 605 544 . .. . .. . . 644 753 699 

61 1621 84, .... , .... , 1591 159, . . .. , .. .. 1200, 103, 152, . .. . , .... ,296,284,290 
33 296 215 . . . . . . . . 407 407 . . . . . . . . 406 477 442 . . . . . . . . 475 503 489 
38 559 299 . . . . . . . . 458 458 . . . . . . . . 43 1 665 548 . .. . . . . . 709 588 649 

3 inches below seed level ..... .. ......... I fi rst ..... . 
second .. . 
last ..... . 

I 
I , __ , __ , __ , __ , __ , __ , ___ , __ , __ , __ , __ , __ , __ ~-- ~--~---~--

Unfertilized-check• .... . ...... . ...... .. . first. . ... . 
second .. . 
last. .... . 

•Soil undisturbed under seed for 2.5 int:hes to each side and 2 inches below the seed lev el. 
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Table 8. Effect on the germination of cottonseed -when 4-12-4 fertilizer -was applied to the side of the seed at the rate 
of 500-pounds per acre-Continued. 

Bands 3.5 inches to EACH side 
1 inch below seed level. ... ... .... . .. ... . 

2 inches below seed level. .. ... .. .... ... . 

3 inches below seed level ...... ......... . 

Unfertilized checkt 

first. .... ·1 21 311 ... ·1· .. ·1 17137614121 .. .. 1394, 3051 461 ... ·1· ... 11761 671 81 , .... , .... , 74 second ... 681 296 . . . . . . . . 489 349 501 . . . . 425 416 176 . . . . . . . . 296 243 233 . . . . . . . . 238 
last ...... 680 344 . ..... . . 512 4101 515 .... 463 475 259 .. .... .. 367 216 218 ........ 217 I , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ 

first .. . .. . 
second .. . 
last. . ... . 

0 1 63 , 113,1611 85137713781 82 1 279,3181 47 1 130 1 581 1381 82 1 14812431 196,167 685 289 261 353 397 371 488 401 420 427 167 448 402 361 293 292 259 450 349 
606 360 277 532 444 474 484 460 473 467 244 449 633 448 280 273 610 530 423 I , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ 

first. .. .. ·1 01 731 . .. ·1· .. ·1 37134213671 . . .. 13551 3471 661 ... ·1· .. . 12071 761 199 , .... , .... ,138 second. . . 5 42 278 . . . . . . . . 410 356 424 . . . . 390 456 198 . . . . . . . . 327 312 358 . . . . . . . . 335 
last...... 519 326 . . . . . . . . 423 474 474 . . . . 474 516 257 . . . . . . . . 387 315 357 . . . . . . . . 236 I ,_ ,_,_ ,_,_,_,_,_,_,_,_,_ ,_ ,_,_,_,_,_ 

first . .... · 1 81 ... ·1· .. ·1· .. ·1 421 3041389 1 .... 1 34713221 641 ... . , ... . , 1931 81, 135 , .... , .... ,108 second .. . 830 . ... . .. ..... 584 275 486 . ... 381 445 196 . . ...... 321 287 255 .... . ... 271 
last .. . .. . 880 . . . . . . . . . . . . 635 413 505 . . . . 459 479 266 . . . . . . . . 373 268 234 . . . . . . . . 251 

tSoil undisturbed under seed for 3.5 inches to each side and 2 inches below the seed level. 
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the highest average number of seedlings emerging. The check where 
the soil was undisturbed for 2.5 inches to each side gave a general average 
of 52 0 seedlings (Table 9) . 

Where fertilizer was placed 3.5 inches to each side and one, two, and 
three inches below the seed level, the two-inch depth gave a higher 
general average ( 4 4 7 seedlings) than the one- and three-inch depths ( 3 9 0 
and 3 8 0 seedlings, respectively). as shown in Table 9. At Bryan the 

Fig ure 17. .Showing growth of young 
cotton seedlings 7 days after plant­
ing where fertilizer w as applied in 
bands 3.5 inches to each side and 2 
inches below the seed level. 

two inches below the seed level. 

one-inch depth gave a higher aver­
age number of seedlings, and at 
Temple the three-inch depth gave 
the highest average number of 
seedlings. At College Station and 
Nacogdoches the two-inch depth 
gave the highest average number 
of emerged seedlings (Table 8). 
For the check where the soil was 
undisturbed for 3.5 inches to each 
side the general average number of 
seedlings emerging was 430 (Ta­
ble 9). 

Considering all the side place­
ments and the various depths of 
fertilizer application, it may be 
seen from Tables 7, 8, and 9 that 
the highest percentage of emer­
gence and the largest total number 
of plants were obtained where the 
fertilizer was applied in bands 2.5 
inches to each side of the seed and 
The tests for the placements 2.5 

inches to each side were conducted for the two years 1934 and 
1935, and the tests 1.5 and 3.5 inches to each side were conducted 
in 1 932 and 1933. An analysis of the data in Table 8, which gives 
two placements run consecutively for the four years, shows that a higher 
average number of plants was obtained in 19 34 and 1935 than in 1932 
and 1933. It cannot be safely said, therefore, that the placement 2.5 
inches to each side and two inches below the seed level would have 
averaged higher for a four-year period. The data, however, collected in 
19 3 4 and 19 3 5 at Bryan, College Station, and Nacogdoches for the 1. 5-, 
2.5-, and 3.5-inch placements show that the average number of plants was 
481, 558, and 505, respectively. 

Effect of Soil Type: From Table 7 it is seen that a lower average per­
centage of emergence was obtained on the Yahola clay than on the 
Houston black clay. Better germination was obtained on the sandy 
Norfolk soil at Nacogdoches than on the Lufkin fine sandy loam at 
College Station. The poor drainage, slow warming, and plastic qualities of 
the Lufkin soils appeared to reduce the percentage of germination of 
cottonseed. The Yahola clay with its heavy soil crust appeared to have 
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a greater retarding effect on the emergence of cotton seedlings than the 
Houston clay and the sandy Lufkin and Norfolk soils . 

. Effect of Placing Part of Fertilizer in Furrow with Seed 

Tests were conducted at all locations to determine the effect of germi­
nation when part of the fertilizer was placed in the furrow with the 
cottonseed. Tests were also conducted with the fertilizer placed either in 
the soil above the seed or mixed in the soil under the seed. The two 

Table 9. Stunnanry of average gerniination of cottonseed w-hen 4 - 12-4 fer­
tilizer was applied to one nntl to both sides of tile seed at 

the rate of ~00 JJOunds ver acre 

I 
Seedlings emerging in 50 ft. of row 

Germi- College N acog-
Fert ilizer Placemen t na tion Bryan Temple Station doches 

counts ----
H ouston Lclkin Norfolk 

General 
average 

Ya hola black fine sandy sandy 
clay clay ' loam loam 

All f ertilizer on one side of seed 
1.5" to one side, 2" below seed level. . first ..... . 79 181 93 157 128 

second . .. 275 427 359 364 356 
last .... . . 355 489 451 503 450 

---- - --- - - ------
3.5" to one side, 2" below seed level .. first ...... 112 211 74 194 148 

second ... 326 4L9 336 363 361 
last. .... . 372 464 439 517 448 

- ---------------
Fertilizer applied to each side of seed 

1.5" to each side, 1" below seed level. first . .... . 18 401 186 64 167 
second .. . 482 438 315 337 393 
last . .. . . . 483 530 355 353 430 

1.5" to each side, 2" below seed level. - --- - - ------
first. . .... 55 255 148 96 138 
second .. . 351 429 366 305 363 
las t .. ... . 398 487 450 449 446 

1.5" to each side, 3" below seed level. --- - - - --
first . ... .. 35 330 218 121 176 
second ... 440 394 332 349 379 
last. . .... 471 465 391 420 437 

- ---- - ----- -
2.5" to each side, 1" below seed level. first. .. . .. 130 162 74 231 149 

socond .. . 348 423 411 486 417 
last .. .... 458 471 539 678 536 ------~-----

2.5" to each side, 2" below seed level. first. . .. .. 157 154 1,33 294 f84 
second ... 325 400 4M 579 441 
last . ... .. 385 505 575 7.14 545 - - - - ---- - - ------

2.5" to each side . 3" below seed level. fi.rst. . . .. . 84 159 152 290 171 
second .' .. 215 407 442 489 388 
last ...... 2.99 458 548 649 488 ---- ------------

Unfertilized check* . . . .... . ......... first . .. . .. 1\23 137 132 312 176 
second . . . 298 353 451 548 412 
last ... .. . 383 455 544 699 520 - - -- - --- - --- ----

3.5" to each 3ide, 1" below seed level. first .. ... . 17 394 176 74 165 
second . .. 489 425 296 238 362 
last .. . ... 512 463 367 217 390 - - --- --- - - ------

3.5" to each sLde, 2" below seed level. first .... 85 279 138 167 167 
second ... 397 420 361 349 382 
last. . . .. . 444 473 448 423 447 - ------- ----- ---

3.5" to each side, 3" below seed level. first .. .... 37 3,55 207 138 184 
second ... 410 390 327 335 . 366 
la st. ..... 4_23 474 387 236 380 

-------- - - -- - ---
Unfertilized checkt ·· · · · ··········· first . . .... 42 347 193 108 17:2 

second ... 584 381 321 271 453 
last. ..... 635 459 373 251 430 

*Soil undisturbed under seed for 2.5 in.Che~ to each side and 2 inches below the seed level. 
tSoil llndisturbed under seed for 3.5 inches to each side and 2 inches below the seed level. 
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latter tests were conducted for a period of four years. The other tests 
were carried on for a period of two years, some during the years 1932 
and 1933 and others during 1934 and 1935. The t ests conducted during 
each of these years are shown in ,Tables 1 0 and 11. The effect of these 
placements are shown graphically in Figure 19. 

Percentage of Emergence: Two t ests were conducted where one-six­
t eenth and one-fourth of the fertilizer were placed in the surface soil 
over the seed and the balance 2.5 inches to each side a nd two inches 

Figu re 18. Showing d ifference in emergence of cotton seedlings: A, fer­
tilizer applied 3.5 inches to one sid e and 2 inch es below seed l evel. Note 
l a r ge number of seedlings; B, fertilize r applied 1.5 inches to one side and 
2 inch es below seed l evel. Only a few seedlings h a d emerged. 

below the seed level. These t ests were conducted during the year s 19 3 4 
and 1935 . Ta ble 10 shows that there were no significant differ ences in 
the percentages of seedlings emerg ing. 

Two tests were conducted in 1932 and 1933 where one-sixt eenth and 
one-eighth of the fertilizer was applied with the seed and the balance 
3.5 inch es to each side and two inch es below the seed level. There were 
no significant differences in the percentages of germination (Table 10). 
The general average percentages of emergence for these placements were 
somewhat lower than where the fertilizer was placed in partial contact 
with the seed and 2.5 inches to each side and two inches below the seed 
level. This may be attributed to the clima tic differences during the years 
19 3 2 and 19 3 3 as compared with the years 19 3 4 and 1 9 3 5. It appears 
that a better germination of seed was secured during the latter two years. 

Fertilizer placed one-sixteenth with the seed and the balance in bands 
l. 75 inches wide and three inches under the seed gave a slightly lower 



Table 10. Percentage of cottonseed germinating when part of the fertilizer (4-12- 4) was applied in the furrow with 
the seed at the rate of 500 pounds· per acre 

Per cent of cottonseed germinating in 50 feet of row 

Bryan Temple College Station Nacogdoches 

Fertilizer Placement Gen. 
Yahola clay Houston black clay Lufkin fine sandy loam Norfolk sandy loam Ave. 

1932 1933 1934 1935 Ave. 1932 1933 1934 Ave. 1932 1933 1934 1935 Ave. 1932 1933 1934 1935 Ave. 
-· ------------------------------------
In Partial contact with seed 

Bands 2 inches below seed level 
h to 3-i with seed, balance 2.5" to each side . . . . . . . .. .. 19 94 56 0 0 0 0 . ... 87 87 0 0 0 0 . ... 55 87 71 0 0 0 0 . ... 116 91 104 80 
U in surface soil, over seed, bal. 2.5" to each side .... .... 21 89 55 0 0 0 0 . ... 99 99 0 0 0 0 . ... 51 83 67 0 0 0 0 . . .. 111 97 104 81 
h with seed, balance 3.5" to each side ........ 38 48 00 00 .... 43 83 84 0 0 0. 84 71 37 0 0 0 0 . ... 54 67 36 0 0 0 0 . . . . 52 58 
3-i with seed, balance 3.5" to each side .. . ..... 44 48 00 00 ... . 46 88 84 0 0 0 0 84 72 31 0 0 0 0 . ... 52 71 36 0 0 0 0 . ... 54 59 

--------------------------------------
Bands 3 inches below seed level 

h with seed, bal. in band 1.75" wide under seed 44 33 0 0 0 0 .... 38 76 73 0 0 0 0 74 66 20 0 0 0 0 .... 43 85 19 0 0 0 0 . . .. 52 52 
--------------------------------------

All in soil above seed ......... . .............. ... 47 18 36 90 48 66 67 93 75 67 20 68 81 59 47 19 89 91 52 58 
All mixed with soil to a depth of 3" under seed .... 42 22 18 85 42 57 74 86 72 72 24 64 82 60 77 72 58 83 70 61 
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Table 11. E:ffec't on the germinatio·n of cottonseed when part of the fertilizer (4-12-4) was applied in tlte furrow with 
tlte seed at the rate o f 500 pounds per acre 

: Seedlings emerging in 50 feet of row 

Germi-
Bryan Temple College Station Nacogdoches 

Fertilizer Placement nation Yahola clay Houston black clay Lufkin fine sandy loam Norfolk sandy loam 
counts 

1932 1933 1934 1935 Ave. 1932 1933 1934 Ave. 1932 1933 1934 1935 Ave. 1932 1933 1934 1935 Ave. 
----------------------------------

In Partial contact 
Bands 2 inches below seed level 

h to ~ with seed, bal. 2.5" to each side first ...... .... .... 59 81 70 .... . ... 68 68 .... . ... 44 1 22 .... . ... 60 66 63 
second ... ... . .. .. 151 346 248 .... . ... 370 370 . ... .... 386 312 349 . ... .... 261 373 317 
last ..... . ... .. .. 163 562 362 .... .... 456 456 . .. . .... 416 688 552 .... . ... 794 604 699 

----------------------------------
U in surface soil over seed, balance 2.5" first ...... .. .. .... 78 142 110 .... .... 164 164 . ... .... 117 106 112 . ... . ... 331 248 290 

to each side .. .... . . . .. .. ... . .... .. second . .. .. .. .... 170 382 276 . .. . .... 426 426 . ... .... 385 460 422 . ... .... 525 505 515 
last ...... .... .... 179 535 357 .... . . .. 493 493 . ... .... 384 658 521 . .. . . ... 755 650 702 

----------------------------------
h with seed, balance 3.5" to each side .. first .... .. 0 21 .... .... 11 392 259 . ... 325 332 29 .... . ... 131 15 72 . .. . . .. . 44 

second ... 586 284 .... .... 435 421 424 . .. . 42<2 468 157 . ... . ... 312 276 262 . ... . .. . 269 
last. ..... 588 322 .... . . .. 456 516 487 . .. . 502 487 246 . ... .. .. 367 457 223 . ... ... . 340 

----------------------------------
~ with seed, balance 3.5" to each side . . first. ..... 0 27 .... .... 14 388 162 . ... 275 332 16 . . .. . ... 174 1 47 ... . . ... 24 

second . .. 644 280 .. .. .... 462 425 384 . ... 404 479 142 .... .... 310 187 289 . .. . .... 238 
last . . .. .. 676 319 .... .... 498 553 488 . .. . 521 494 206 . . . . .... 350 485 220 . .. . .... 352 

----------------------------------
Bands 3 inches below seed level 

h with seed, balance in bands 1.75" first. .. .. . 7 10 .... .. .. 8 245 308 ... . 276 248 5 .... . ... 127 6 20 .... . ... 13 
wide under seed ........ .. ..... . .... second . .. 708 154 .. .. .... 431 301 394 .... 348 414 75 . ... . . .. 244 265 244 . ... . ... 254 

last. ..... 686 223 .... .... 454 478 425 . ... 301 453 135 .... .... 294 578 118 . ... .... 348 
------------------------------------

All in soil above seed .... . . ............. first ...... 6 10 69 80 41 348 350 148 282 320 4 122 53 125 14 1 so 203 67 
second ... 619 92 308 285 326 352 401 404 386 436 58 492 400 447 148 102 81 548 220 
last ...... 736 122 311 538 427 414 392 463 423 455 134 510 643 436 322 114 610 604 262 

----------------------------------
All mixed with soil to a depth of 3 inches first ...... 11 7 10 21 12 201 296 38 178 276 9 78 8 93 1 159 17 62 60 

under seed . ............ . ............. second ... 599 96 149 249 274 238 440 358 345 454 100 448 380 346 134 461 49 457 275 
last . ..... 650 144 156 512 366 358 433 428 406 488 159 484 647 444 524 443 398 553 479 
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general average percentage of emergence than the placements discussed 
above (Table 10). 

Placing all of the fertilizer in the so il above the seed did not give 
quite as high a general average percentage of emergence as did the place­
ment where all of the fertilizer 
was mixed with the soil three 
inches under the seed (Table 10). 

Tests conducted in 1931 and 
1932 but not reported showed 
that placing the fertilizer in di­
rect contact with the seed consid­
erably reduced the percentage of 
germination and emergence, and 
the results obtained indicated 
that this placement was very in­
jurious to the germination of cot­
tonseed. It appears that a small 
amount of fertilizer can be placed 
in direct contact with the seed 
without materiall'Y affecting ger­
mination, but a large quantity 
will seriously injure the germina-

EFFECT OF PLACING FERTILIZER IN PARTIAL 
CONTACT WITH THE SEED 

NO. OF' PLANT IN 
50 FEET Of ROW 

'" 000 0 

I I 
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Figure 19. Comparison of total emer­

gence and yields at the four locations 
where fertilizer was placed part with 
the . seed and the balance at different 
places in relation to the seed. 

tion of cottonseed and result in poor stands. 

Rate of Emergence: From Table 11 it appears that placing one-fourth 
of the fertilizer in the surface soil over the seed gave a more rapid 
emergence than placing one-sixteenth to one-eighth of the fertilizer with 

Figure 20. Effect of placing part of the fertilizer in the soil with the 
seed on growth of cotton plants: A, 1/8 to 1/ 16 fertilizer with seed, balance 
1.5 inches to each side and 2 inches below seed level; B, 1/ 4 of fertilizer in 
surface soil, balance 2.5 inches to each side and 2 inches below seed level. 
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the seed and the balance to the sides and below the level of the seed 
(Figure 2 0). Mixing the fertilizer under the seed to a depth of three inches 
delayed germination and emergence more than applying it in the surface 
soil above the seed. 

Total Germination: The data shown in Table 11 indicate that placing 
one-fourth of the fertilizer in the surface soil over the seed and the 
balance 2.5 inches to each side and two inches below the seed level did 
not retard germination as much as placing one-sixteenth to one-eighth 
of the fertilizer with the seed and the balance 2.5 inches to each side 
and two inches below the seed level. The differences in final stand 
obtained were not significant. 

A comparison of the results obtained where one-sixteenth of the ferti­
lizer was applied with the seed and the balance 3. 5 inches to each side 
and two inches .below the seed level, with the placement where one-eighth 

Table 12. ~un1n1ary of average gern1ination of cottonseed when part of the 
fertilizer ( 4 -12-4) was applied in tbe furrow witb the seed 

at tlae rate of 500 pounds per acre 

Seedlings emerging in 50 ft. of row 

Germi-
Fertilizer Placement nation College Nacog- Genei:al , counts Brya,n Temple Station doches average 

------
h to 3i with seed, balance in bands first .. .... 70 68 22 63 56 

2.5" to each side and 2" below seed second ... 248 370 349 317 321 
level. last . .... . 362 456 552 699 517 

------------
U in surface soil over seed, balance in first .... .. 110 164 112 290 169 

banps 2.5" to each side and 2" below second ... 276 426 422 515 410 
seed level. last. ..... 357 493 521 702 518 ------------

h with seed, balance in bands 3.5" to first. .... . 11 325 131 44 128 
each side and 2" below seed level. second ... 435 422 312 269 360 

last. .. . .. 456 502 367 340 416 
------------

3i with seed, balance in ban\is 3.5" to first ... ... 14 275 174 24 122 
each side and 2" below seed level. second . .. 462 404 310 238 354 

last .. .... 4t.98 521 350 352 430 ------------
h with seed, balance in bands 1.75" first . .. .. 8 276 127 13 106 

wide and 3" under the seed. second .. . 431 348 244 254 319 
last. ... .. 454 301 294 348 349 

------------
All in surface soil above seed. first. . . .. . 41 282 125 67 129 

second ... 326 386 447 220 345 
last . . . ... 427 423 436 262 387 

------------
Mixed with soil to a depth of 3" below first . . .. .. 12 178 93 60 86 

seed level. second ... 274 345 346 275 310 
last. ..... 366 406 444 497 428 

of the fertilizer was applied with the seed and the balance 3. 5 inches to 
each side and two inches below the seed level, does not show any signifi­
cant differences in the earliness of germination or final stand obtained 
(Table 11). 

The general averages for the final stands for all locations for the three 
placements where part of the fertilizer was applied with the seed and the 
balance in narrow bands under the seed, all the fertilizer in the soil above 
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the seed, and all of the fertilizer mixed with the soil under the seed to 
a depth of three inches were 349, 387, and 428 plants, respectively (Table 
12). 

Effect of Soil Type: The data in Table 10 show two tests conducted 
during 1934 and 1935, three tests conducted in 1932 and 1933, and two 
t ests conducted during all four years. By taking any set of these tests 
it can be found that lower percentages of emergence were obtained on 
the Yahola clay than on the Houston black clay soils. Of the four soil types, 
the Houston black clay gave 
the highest percentage of 
germination for all place­
ments with two exceptions 
where fertilizer was placed 
in partial contact and either 
above or below the seed. 

As a general rule , the 
sandy Norfolk soil gave a 
higher percentage of emer­
gence of cotton seedlings 
than did the Lufkin soil. 

Effect of Applying Fertilizer 
at Different Rates and 

Placements 

To determine the effect 
of applying different rates of 
fe rtilizer at different place­
ments, t es ts were conducted 
with three different rates of 

Fi g·ure 21. Comparin g effec t of rates of 
f e rtilize r a pplica tion on g rowth of cotton 
pl a nts a t Naco g doch es on July 24, 1935 : A , 
p lants wh e r e 7 50 pounds o f fertili ze r w a s a p­
pli ed in a b a nd 1.7 5 in ch es wide, 3 inch es 
und e r seed ; B . pla nts whe re f e rtilize r w as ap­
pli ed i n b a nds 2. 5 in c h es t o each s ide a nd 
2 in ch es b e low seed l evel ; C, un fe rtiliz ed c h eck 
w h e r e soil was undis turb ed 2.5 inch e s to each 
s id e. 

fertilizer applied at five different places in relation to the seed. The rates 
and placements are shown in Tables 1 3, 14 , and 15. Figures 21 and 22 
show the diffe rence in growth of cotton plants where no fertilizer was 
applied and where 2 50 and 7 50 pounds of fertilizer were applied. 

Percentage of Emergence: When fertilizer was applied at 2 50, 5 00, 
and 7 50 pounds per acre in bands 1. 7 5 inches wid e and three inches under 
the seed , the heavy rate gave a slightly lower percentage of emergence 
for all locations (Table 1 3 ). 

When these three rates of fertilizer were applied in bands 1. 5, 2. 5, 
and 3.5 inches to each side and two inches below the seed level, no signifi­
cant differences in the general average percentages of emergence were 
obtained. Of the three rates and three placements the highest general 
average percentage was secured for the 500-pound rate with the fertilizer 
placed in bands 2.5 inches to each side and two inches below the seed 
level. 

When fertilizer applied at the three rates was mixed with the soil 
under the seed, the 500-pound rate gave a slightly higher percentage of 
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Table 13. Percentage of cottonseed germinating when 4-12-4 fertilizer was applied at different rates and placements 

Fertilizer Placement 

250 pounds per acre 
Band 1.7S"wide, 3" under seed . ... .. ... ....... . 
Band 1.5" to each side, 2" below seed level .... . 
Band 2.5" to each side, 2" below seed level. .. .. . 
Band 3.5" to each side, 2" below seed level. . ... . 
Mixed with soil to a depth of 3" under seed .... . 

Per cent of cottonseed germinating in SO feet of row 

Bryan Temple College Station Nacogdoches 

Yahola clay Houston black clay l Lufkin fine sandy loam Norfolk sandy loam 

1932119331193411935 1Ave.I1932I1933 I19341Ave.l1932 l1933 l1934l1935 1Ave.l1932 l1933 l1934l1935 lAve. 
l--l--l--1--l--l-- l--l--1--l--l--l--l--l--l--l--l--l--

· · ~~ 1 · ·~~I ~~ I gg . . . . . . . . 30 85 
56 32 .. . . ... . 
53 20 ....... . 

421 681 801 861 781 681 231 631 80 57 . . . . . . . . 104 104 . . . . . . . . 70 81 
58 . . . . . . . . 98 98 . . . . . . . . 63 80 
44 80 87 . . . . 84 69 38 ....... . 
36 68 81 . . . . 74 65 37 ....... . 

58

1 "I "I 
97

1 "I 
72 

76 . . . . . . . . 93 76 84 
72 . . . . . . . . 53 95 74 
54 53 33 .... ... . 43 
51 81 64 .... .... 72 

Gen. 
Ave. 

--

62 
80 
76 
56 
58 -------------------i I , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ 

500 pounds per acre 
Band 1.75" wid<, 3" und<"eod ................ 1 51123 19 82 44 83 65 97 78 60 21 65 81 57 64 38 84 82 67 62 
Band 1.5" to each side, 2" below seed level. . . . . . . . . . . ... 21 88 54 ... . .... 94 94 ... . . ... 64 81 72 .... . ... 77 79 78 74 
Band 2.5" to each side, 2" below seed level. ... . . .. ..... . 28 88 58 . ... .... 101 101 .... .... 70 79 74 . ... .... 112 100 106 85 
Band 3.5" to each side, 2" below seed level. .... . 58 37 32 87 54 89 84 92 85 71 38 60 80 62 48 37 89 79 63 66 
Mixed with soil to a depth of 3" under seed. . . . . 41 11 18 85 39 63 78 86 76 66 . 29 64 82 60 78 60 58 83 70 61 

------ --__ , 
-- ------

750 pounds per acre 
56 

Band 175" wid<, 3" und<neod . , I 481161 151 781 ~l"l 41 1 ~~ 1 691 561 231 "I "I 56! 63 l "I 58l 7.

1 

591 Band 1.5" to each side, 2" below seed level... . .. . . . . . . . . 19 86 89 . . . . . . . . 56 84 70 .... . . . . 69 94 82 73 
Band 2.5" to each side, 2" below seed level..... . . . . . . . . . 18 82 so .... . . . . 96 96 . . . . . . . . 64 80 72 . . . . . . . . 73 95 84 76 
Band 3.5" to each side, 2" below seed level...... . 59 40 .... . . .. 50 79 91 .... 85 72 40 ........ 56 46 38 . .. ..... 42 58 
Mixed with soil to a depth of 3" under seed. . . . . 42 15 . . . . . ... 28 72 74 .... 73 71 26 ...... . . 48 80 59 ........ 70 55 
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emergence than the 2 50- and 7 50-pound rates (Table 13). For all three 
rates the highest average percentage of germination was obtained where 
the fertilizer was placed in bands 2. 5 inches to · each side and two inches 
below the seed level. The lowest average percentage germination for all 
three rates was for the placement where the fertilizer was mixed with the 
soil under the seed. 

Rate of Emergence: Tables 14 and 15 show that of the various place­
ments of fertilizer applied at the rates of 2 50 and 7 50 pounds per acre, the 
placement in bands 3.5 inches to each side and two inches below the seed 
level gave the most rapid 
emergence. At the 50 0-
pound rate, fertilizer placed 
in bands 2. 5 inches to each 
side and two inches below 
the seed level gave the most 
rapid emergence. 

At each of the three rates, 
fertilizer applied either in 
bands 1. 7 5 inches wide and 
three inches under the seed 
or mixed with the soil under 
the seed to a depth of three 
inches delayed germination 
and emergence much below 
that ·obtained for the side 
applications. 

Of the side applications 
the placement 1.5 inches to 

Figure 22. Comparing growth of fertilized 
and unfe rtilized cotton plants at Nacogdoches 
on July 24, 1935: A, unfertilized checl< where 
soil was undisturbed 2.5 inches to each s ide 
and 2 inches below seed level; B, fertilizer 
appli ed at the rate of 250 pounds per acre 
1.5 inches to each side and 2 inches below 
seed level. 

each side and two inches below the seed level gave the lowest rate of 
germination and emergence. 

Total Germination: The data in Table 15 show that for the three rates 
and the various placements the narrow band 1. 7 5 inches wide at three 

' inches under the seed retarded germination more than any of the place­
ments at all rates. The final stand obtained for the narrow band three 
inches under the seed was lower than for the side placements at all 
rates. 

The data show that where the fertilizer was applied 1.5, 2.5, and 3.5 
inches to each side and two inches below the seed level, the highest 
number of seedlings emerged for each of the three rates where the 
fertilizer was placed in bands 2.5 inches t o each side, except for the 
placement 1. 5 inches to each side at the 2 50-pound rate, which averaged 
five plants more. 

The 5 00-pound rate and the p lacement of fertilizer 2.5 inches to each 
side g.otl tJYo .J.oc..b&.s .b&..lt:?P' Ld?& .5'6'6'# /&r&/ 5'"a'F6' ~6' Lf-4'-Lf&.5"/ a'r&Fctg-6' ff(///.ID&/' 

of p l ants for t ile th ree rates and pl acements. 



'Table 14. N umber of seedlings emerged when 4-12-4 fertilizer was applie d at different rates and placements 

Seedlings emerging in 50 feet of row 

Germi- Bryan Temple College Station Iiili Nacogdoches~ 
Fertilizer Placement nation Yahola clay Houston black clay Lufkin fine sandy loam Norfolk sandy loam counts 

1932 1933 1934 1935 Ave. 1932 1933 1934 Ave. 1932 1933 1934 1935 Ave. 1932 1933 1934 1935 Ave. --------------------------------------
250 pounds Per acre 

Band 1.75" wide, 3" under seed ....... . .. first. .... . 267 4 8 32 78 32 1 188 57 189 334 10 80 10 108 14 44 34 71 41 second ... 800 96 131 241 317 367 438 384 394 446 85 456 361 337 257 309 65 347 245 last .... . . 774 148 139 477 384 427 465 430 440 464 151 471 633 430 436 267 664 545 478 ----ill ------------------------------Band 1.5" to each side, 2" below seed level first ...... .... .... 72 94 . .. . . .. . 168 168 . ... . ... 176 120 148 ... . . ... 280 97 188 second ... .... ... . 193 371 282 . . .. .... 422 422 . .. . .... 486 477 481 . ... .. . . 465 452 458 last ..... . .... .... 194 541 368 . . . . .... 519 519 . . .. . ... 523 642 5,82 . ... .. . . 633 504 568 ----------------------------------Band 2.5" to each side, 2" below seed level first ..... . ... . .... 90 218 154 . ... ... . 145 145 . ... .... 140 113 126 . ... .... 246 245 246 second ... .... . ... 249 412 331 . ... ... . 402 402 . ... .... 450 465 457 . ... .... 399 501 450 last ...... .... . . .. 254 511 382 . ... .... 488 488 . ... .... 470 630 550 . . .. . ... 359 631 595 ------------------------------------Band 3.5" to each side, 2" below seed level first ... ... 135 18 .... .... 76 378 417 . ... 397 321 25 ... . . ... 173 33 48 .... .... 40 second ... 850 151 .... .... 500 346 466 . ... 406 430 159 . ... . ... 294 266 204 .... . . .. 235 last .. .... 865 216 .... . ... 540 502 507 . .. . 505 471 256 . ... .... 363 362 202 . . . . .... 282 ----------------------------------Mixed with soil to a depth of 311 under seed first ...... 22 7 . ... . . . . 14 151 266 . ... 208 238 29 . ... . .. . 134 1 145 .... .... 73 second ... 608 94 .... .... 351 174 495 . ... 335 416 152 . ... ... . 284 120 423 .... .... 271 las t . .. ... 829 132 .... .... 480 422 471 . ... 446 446 245 . . . . ... . 346 550 391 . ... .... 470 ------------------ --------------500 Pounds per acre 
Band 1.75" wide, 3" under seed .... . ..... first .... . . 135 8 12 28 46 310 75 48 144 292 12 86 10 100 27 43 4 46 30 second .. . 612 112 165 244 283 411 318 348 359 382 100 485 389 339 315 270 9 295 222 last. .. ... 795 156 163 491 401 517 377 433 442 407 138 490 642 419 434 231 575 544 446 ------------------------------------Band 1.5" to each side, 2" below seed level first. ..... .... .. .. 54 127 91 .... . ... 63 63 .... . .. . 186 61 124 . ... ... . 52 195 124 second ... .... .... 166 361 264 . . .. . ... 381 381 . ... .. .. 437 451 444 . ... ... . 89 450 268 last . .. ... .... .... 177 530 354 . ... . . .. 470 470 . ... .... 482 643 562 . ... .... 524 530 527 ----------------------------------Band 2.5" to each side. 2" below seed level first . . .... .... .... 93 220 157 . ... ... . 154 154 . ... . . .. 184 81 132 .... .... 360 227 294 second ... .... .... 228 421 324 . .. . . ... 400 400 . ... . ... 491 431 461 . ... ... . 572 585 578 last. ..... .... . . .. 242 528 385 . ... .... 505 505 . ... .... 528 621 574 . ... .... 761 666 714 ------------------------ ----------Band 3.5" to each side, 2" below seed level first. ..... 76 29 113 161 95 421 369 82 291 340 24 130 58 l38 46 39 243 196 131 second ... 808 185 261 353 402 429 481 401 437 439 150 448 402 360 302 260 359 450 443 last .. .. . . 904 247 277 532 490 558 489 460 502 486 255 448 633 456 328 224 610 530 423 ------------------------------------Mixed with soil to a depth of 3" under seed first .. .. .. 22 2 10 21 11 142 202 38 127 258 28 78 8 94 3 86 17 6Q 42 second ... 675 46 149 249 280 197 433 358 329 411 137 448 380 344 121 388 49 457 254 last . .... . 637 73 156 512 344 391 456 428 425 452 196 484 647 445 532 368 398 553 463 
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Table 14. Number of seedlings e1nerged ""h en 4-12- 4 fe1·tilizer ""as a tlplied at differen t rates and placemen ts 
-Continued 

Seedlings emerging in 50 feet of rows 

Germi-
Bryan T emple College Station Nacogdoches 

Fertilizer Placement nation Yahola clay Houston black clay Lufkin fine sandy loam Norfolk sandy loam 
counts 

1932 1933 1934 1935 Ave. 1932 1933 1934 Ave. 1932 11933 1934 1935 Ave. 1932 1933 1934,1935 Ave. 

750 pounds per acre 
Band 1.75" wide, 3" under seed .......... first. ..... 65 2 9 40 29 272 16 43 110 272 8 97 12 97 3 59 17 43 30 

second .. . 630 59 118 257 267 362 169 354 295 366 84 494 367 328 217 265 32 372 222 
last ...... 751 104 131 465 363 462 240 456 386 383 153 480 644 415 432 227 393 519 393 

------------------------------
Band 1.5" to each side, 2" below seed level first. .. ... . ... .. .. 27 99 63 .. .. . ... 149 149 . ... .... 138 70 104 . ... .... 198 260 229 

second .. . ... . .... 145 327 236 .... .... 397 397 . .. . .... 383 489 436 . ... .... 298 488 393 
last .. .... . .. . ... . 165 514 339 .... .... 447 447 . . .. . ... 419 659 539 . . .. . ... 472 625 548 ------- - --------------------- - ------

Band 2.5" to each side, 2" below seed level first. ..... .. .. . . .. 46 134 90 .. .. ... . 145 145 . ... .... 167 84 126 .... .... 165 250 208 
second ... ... . .... 142 369 255 .... .... 437 437 . ... . . .. 436 456 446 . ... .... 292 517 404 
last. ..... .... .... 155 491 323 .... .... 480 480 . ... .. .. 479 632 555 .. . . .... 498 634 566 

----------------------------------
Band 3.5" to each side, 2" below seed level fi rst. ..... 43 41 .... .... 42 379 355 . ... 367 346 20 .... . ... 183 55 78 .... . .. . 67 

second ... 796 220 .... .... 508 366 482 . ... 424 460 154 . ... ... . 30 7 297 278 . ... .... 287 
last ... ... 919 266 . ... .... 592 496 529 . ... 513 494 264 . ... .... 379 312 236 . ... .. . . 274 

------------------------------------
Mixed with soil to a depth 3" under seed .. . fi rst . . .. .. 44 3 . ... .... 24 146 149 .... 148 318 15 .... .... 166 0 85 .... . .. . 43 

second ... 706 62 .. .. . .. . 384 208 393 .... 300 472 119 .. .. . .. . 295 72 321 . ... . ... 196 
last . . .... 646 97 .... ... . 372 450 433 .... 442 484 173 . ... .... 329 544 360 . ... .... 452 
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Where 250, 500, and 750 pounds of fertilizer per acre were mixed with 
the soil under the seed, a slightly larger number of plants was obtained 
at the 250-pound rate at all locations. The lowest number secured was for 
the 7 50-pound rate. 

When all rates and placements are considered as a whole, the data 
indicate that slightly more plants were secured for the 50 0-pound rate 

than for the 250- or 750-pound 
EFFECT OF APPLYING FERTILIZER AT DIFFERENT 

RATES AND PLACEMENTS 

Figure 23. The largest total number 
of plants obtained at the four locations 
when fertilizer was applied at rates of 
250, 500, and 750 pounds per acre was 
where 500 pounds was applied in bands 
2.5 inches to each side and 3 inches be­
low the seed level. The highest yield 
was obtained where 750 pounds was ap­
plied in bands 3.5 inches to each side 
and 2 inches below the seed level. 

rates. The 7 50-pound rate gave 
the fewest number of plants for 
the three rates and the various 
placements of fertilizer (Table 
15). 

These results are graphically 
shown in Figure 23. 

Effect of Soil Type: Bry con­
sidering the effect of soil type on 
the germination of cottonseed 
without comparing effects of rates 
of application and placement of 
fertilizers, it can be seen in Ta­
ble 13 that the Yahola clay gave 
the lowest percentage of emer­
gence for the four soil types. The 
percentage of emergence for 19 3 3 
and 1934 is exceedingly low, . 
whereas in 1935 it is much above 
the expected normal average ger­
mination of cottonseed. As stated 
elsewhere in this discussion, suf­
ficient rains fell each year soon 
after planting to cause a heavy 
crust to form on the surface of 
the Yahola soil, and this mate­
rially reduced the emergence of 

seedlings. From observation it was found that numerous seedlings 
were sealed up under the soil crust that could not force their way out. 
The high emergence obtained in 19 3 5 resulted from the use of a rotary 
hoe to break up the heavy crust. 

The crumbling characteristics of the Houston black clay prevented the 
formation of a soil crust of a sufficient hardness to hinder emergence of 
cotton seedlings. This factor is reflected in the high percentage of 
emergence obtained. This percentage was generally the highest of the 
four soil types, being even higher than the percentages obtained on the 
sandy Norfolk soil. 

The Norfolk sandy loam gave higher percentages of . emergence than 
were obtained on the Lufkin fine sandy loam. This reflects the effect of 



MACHINE PLACEME T OF FERTILIZER FOR COTTON 41 

poor drainage and the plastic and crust-forming characteristics of the 
Lufkin soils . 

EFFECT OF FERTILIZER PLACEMENTS ON YIELD OF COTTON 

The data collected in the studies of machine placement of fertilizer 
for cotton do not always show that the highest yield was obtained on the 

Table 15. Summary of average g·e1·nlination of cottonseed ·when 4-12-4 fer­
tilizer was applied at different rates and placements 

Seedlings emerging in 50 feet of row 
Germi-

Fertilizer Placement nation 
counts Bryan Temple College Nacog- General 

Station doches average 
---

250 Pounds per acre 
Band 1.75" wide, 3" under seed ..... . first ...... 78 189 108 4t1 104 

second . . . 317 394 337 245 323 
last. ... .. 384 4140 430 478 433 

------
Band 1.5" to each side, 2" below seed fi rst ...... 94 168 148 188 150 

level . .. ......................... second ... 282 422 481 458 4 11 
last ...... ~8 519 582 568 509 

---
Ba.nki 2.5" to each side, 2" below seed fi rs t ...... 154 145 126 24~ 168 

level . .......... . ... ..... .. .. .. .. second .. . 331 402 4;r1 550 410 
last ....... . J82 488 550 595 504 

---
Band 3.5" to each side, 2" below seed first ...... 76 397 173 40 172 

level. . .. ..... ....... ·.·········· secQild ... 500 406 294 235 359 
last .... .. 540 505 363 282 422 

---------
Mixed with soil to a depth of 3" under fi rst. . . . . . 14 208 134 73 107 

seed .. .................. . ..... . . second .. . 351 335 284 271 310 
last. ..... 480 446 346 470 4.36 

---------
500 pounds per acre 

Band 1.75" wide, 3" under seed .. .... first . . . ... 46 144 100 30 80 
second ... 283 359 339 222 301 
last ... .. . 401 442 419 446 4;27 

-------------
Ba.nd 1.5" to each side, 2" below seed first. ..... 91 63 124 124 100 

level ........ . .................. . . second ... 264 381 444 268 3-39 
last . .. .. . 354 470 562 527 478 

------------
Hand 2.5" toe ach side, 2" below seed first ... . . . 157 154 132 294 184 

!eve ......... .. ........ . ........ second . .. 324 40.0 461 578 441 
last ...... 385 505 574 714 544 

------------
Band 3.5" to each side, 2" below see'd fi rst ... .. . 95 291 138 131 164 

level ... .. .. . ..... ... .......... .. second .. . 402 437 360 443 410 
last .. .... 490 502 456 423 468 

-------
Mxedw th soil to .a d epth of 3" und'er first .... . . 11 1;27 94 42 68 

seed ........... .. ....... . . . ... · .. second ... 280 329 344 254 302 
last . ..... 344 425 445 463 419 

---------
750 pounds Per acre 

Band 1.75" wide, 3" under seed ...... fi rst . ... .. 29 110 97 30 66 
second ... 267 295 328 222 278 
last ... ... 363 386 415 393 389 

-------------
Band 1.5" to each side, 2" below seed first. ..... 63 149 104 229 136 

second .. . 236 397 436 393 366 
last .. . ... 339 447 539 548 468 

------------
Band 2.5" to each side, 2" below seed first ...... 90 145 126 208 142 

second . .. 255 437 446 404 386 
last. .. . . . 323 480 555 566 481 

---------
Band 3.5" to each side, 2" below seed fi rst .... .. 42 367 183 67 165 

level ................. . ....... . .. second ... 508 4,24 307 287 382 
last. ..... 592 513 379 274 440 

------------
Mixed with soil to a depth of 3" under first. . .. .. 24 148 166 43 95 

seed . .. . . . ... ..... . . .. ...... . ... second .. . 384 300 295 196 294 
last .. ... . 372 442 329 452 399 
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test where the highest percentage of germination and emergence of seed­
lings was obtained. This may be attributed to some extent to moisture 
and climatic conditions, which probably may have influenced the avail­
ability of the fertilizer to the plants. 

Effect of P lacing Fertilizer under the Seed 

The two-inch depth gave the highest yield where the fertilizer was 
placed in narrow bands 1. 75 inches wide and one, two, and three inches 
under the seed (,Table 16). At College Station and Nacogdoches, however, 
the average yield for the four years was highest for the three-inch depth. 
The unfertilized check at Bryan gave a higher yield than did the ferti­
lized test for the one- and three-inch placements under the seed. At Temple 
the average yield for the check was higher for the three-inch depth and 
slightly lower than for the one- and two-inch placements under the seed. 
At College Station and Nacogdoches the average yields for the one-, two-, 
and three-inch depths increased as the depth increased, but the differences 
were not significant. There was, however, a significantly lower yield for 
the check ( F"igure 15) . 

Tests were conducted for only two years with the fertilizer placed 
in wide bands 3.5 inches wide and one, two, and three inches under the 
seed (Table 16). At Bryan and Temple the highest yields were obtained 
for the one-inch depth, but at College Station and Nacogdoches the two­
inch depth gave the highest yields. The two-inch depth under the seed 
gave the highest general average yield for all locations. At Bryan, College 
Station, and Nacogdoches the unfertilized checks were significantly lower 
than the fertilized tests, but at Temple the check yielded higher than the 
placements two and three inches under the seed but lower than the one­
inch placement. 

The general averages for the placements under the seed for all locations 
were lower than any of the tests for the side bands. The general average 
yields decreased in the same order as the fertilizer was placed deeper in 
the soil (Figure 15). 

By comparing the yields for the narrow and wide bands, it may be 
seen in Tables 16 and 1 7 that in each test the wide band gave the highest 
general average for all locations. When the general averages, however, 
for 19 3 2 and 19 3 3 are compared, the data · indicate that the three-inch 
depth for the narrow band gave higher yields than the three-inch depth 
for the wide band. There were no significant differences in the checks for 
the wide and narrow bands for the two years. 

Effect of Placing Fertilizer to the Sides of the Seed 

The results shown in Tables 18 and 19 for the bands 1. 5 and 3. 5 inches 
to onf:' side and two inches below the seed level do not show any significant 
differences in yield for the two placements. These results are 313 pounds 



Table 16. Effect on yield of cotton w hen 4-1.2- 4 fertilizer was applied under the seed at the rate of 500 pounds per acre 

Fertilizer Placement 

Band 1.75 inches wide 
1 inch under seed .. ..... . . . .. ...... ...... . ........ 
2 inches under seed ...... . ................ . ... . ... 
3 inches under seed . .... ........... ... ............ 
Unfertilized check* ............. .. . ..... . . . ...... . . 

Band 3.5 inches wide 
1 inch under seed ................................. 
2 inches under seed ...... .. ........ .... . ........... 
3 inches under seed ..... . .......................... 
Unfer tilized checkt ............................... 

*Soil stirred 1. 7 5 inches wide, 2 inches under seed. 
tSoil stirred 3.5 inches wide, 2 inches under seed . 

1932 

238 
247 
283 
266 

307 
268 
256 
262 

Bryan 

Yahola 
clay 

1933 1934 1935 Ave. 
--------

423 169 366 299 
525 168 357 324 
472 135 351 310 
424 200 366 314 
--------

508 .. . . .... 408 
460 . . .. ... . 364 
414 ... . ... . 335 
330 .... .... 296 

Pounds of lint per acre 

Temple College Station 

Houston Lufkin 
black clay fine sandy loam 

1932 1933 Ave. 1932 1933 1934 1935 
--------------

261 343 302 342 290 171 404 
272 338 305 234 371 183 437 
245 295 270 225 415 194 413 
267 315 291 203 250 177 436 
--------------

313 394 354 275 294 .... ... . 
279 319 299 313 371 . . .. .... 
2201 278 249 253 353 .... ... . 
263 366 314 188 302 .. .. .... 

N acogdoches 

Gen. 
Norfolk Ave. 

sandy loam 

Ave. 1932 1933 1934 1935 Ave. 
--------------

302 223 157 159 281 205 277 
306 251 185 174 3,20 232 292 
312 255 295 138 269 239 283 
267 92 44 207 92 109 245 
--------------

285 204 280 .... .... 242 322 
342 236 294 . ... .... 265 318 
303 235 269 .... .... 252 285 
245 94 70 .... .... 82 234 
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of lint per acre for the placement 1. 5 inches to the side and 3 2 6 pounds 
for the placement 3.5 inches to the side of the seed (Figure 16). 

When the fertilizer was placed in bands 1. 5 inches to each side and 
one, two, and three inches below the level of the seed, the highest general 
average was secured for the one-inch depth (Table 19). This, however, 
was only two pounds more than the general average for the three-inch 
depth, the yields being 312 pounds for the former and 310 pounds of 
lint per acre for the latter. Results from the two-inch depth were consider­
ably lower and gave a general average of only 282 pounds of lint per 
acre (Figure 16 ) . 

Table :17. Summary of average acre yields of cotton when 4-12-4 fertilizer 
'vas applied under the seed at the rate of 500 pounds per acre 

in narro'v and 'vide bands 

Average number pounds of lint per acre 

Fertilizer Placement 
Bryan 

. 
Band 1.75 inches wide ,.. ~ 

1 inch under seed ................... 299 
2 inches under seed ................. 324 
3 inches under seed ................. 310 
Unfertilized check* ...... ." ..... . ... . 314 

Band 3.5 inches wide 
1 inch under seed .... ........ . ...... 408 
2 inches under seed ................. 364 
3 inches under seed ................. 335 
Unfertilized checkt ................ 296 

*Soil stirred 1.75 inches wide, 2 inches under seed. 
tSoil stirred 3.5 inches wide, 2 inches under seed. 

Temple College Nacog-
Station doches 

302 302 205 
305 306 233 
270 312 239 
291 267 109 

354 285 242 
299 342 265 
249 303 252 
314 245 82 

General 
average 

277 
292 
283 
245 

322 
318 
285 
234 

Fertilizer placed in bands 2.5 inches to each side and one, two, and 
three inches below the seed level did not show any significant differences 
in yield at any of the locations except Bryan, the general averages being 
2 8 0, 2 8 7, and 2 6 9 pounds of lint per acre for the one-, two-, and three-inch 
depths, respectively. The unfertilized check at Bryan and College Station 
did not give significantly lower yields than the fertilized tests (Table 18). 
There was, however, a significantly lower y ield at Nacogdoches. The 
average for all locations was 239 pounds of lint per acre (Figure 16). 

Bands of fertilizer placed 3.5 inches to each side and one, two, and 
three inches below the level of the seed gave general average yields 
that increased as the depth of the fertilizer increased, being 293, 304, 
and 311 pounds, respectively (Table 19). 

At Bryan the unfertilized check where the soil was undisturbed for 
3.5 inches to each side gave higher yields than did any of the side place­
ments (Table 18). At this location 389 pounds of lint per acre were 
secured on the unfertilized check, while the next highest yield, 3 6 7 
pounds, was secured where the fertilizer was placed in bands 3.5 inches 
to each side and three inches below the level of the seed. At Temple the 



Table 18. Effect on yield of cotto·n -when 4-12-4 fertilizer was applied to the side of the seed at the rate of 500 pounds 
per acre 

Fertilizer Placement 

Bryan 

Yahola 
clay 

Pounds of lint per acre 

Temple 

Houston 
black clay 

College Station 

Lufkin 
fine sandy loam 

Nacogdoches · 

Norfolk 
sandy loam 

1932119331193411935 1Ave. I1932I19331Ave. l1932 l1933l1934l1935 1Ave.l1932 l1933l1934l1935 lAve. 

Gen. 
Ave. 

, __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ , __ 
All on one side of seed 

Band1.5"tooneside,2"belowseedleve1. . .......... . . , . ... ,4431 2061379 \3431····\302 ,302, . ... ,321,206,432,3201···· \317\257 \288\2871313 
Band 3.5" to one side, 2" below seed level......... . .... . . . . 481 202 370 351 . . . . 353 353 . . . . 356 198 428 327 . . . . 327 235 255 272 326 

----------------------l--1--l--l--l--l--1--l--1--l--l--l--l--l--l--l--l--1--l--
Bands 1.5 inches to each side 

1 inch below seed level ........................... 124414951 ... ·1· ... 1370, 28413201 293, 274,3521 . . . ·1· . . . 1313, 21013311 ... ·1· .. . 1271 , 312 
2 inches below seed level. .. ... ... ........ . ....... . . 252 459 166 391 317 306 329 318 239 325 210 400 294 244 324 195 271 198 282 
3 inches below seed level....................... . ... 283 . 435 . . . . . . . . 359 275 322 298 258, 337 . . . . . . . . 298 230 341 . . . . . . . . 286 310 

Batf~ct
5

b~J~!e~~~del:~el~~e ......................... ·1· .. ·1· ... 1216138513011 ... ·1· ···1· .. · 1· .. ·1· ... 1207 141613121 ... ·1· ... 1191126012261 280 2 inches below seed level... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 384 302 . . . . . . . . . . . . . . . . . . . . 206 404 305 . . . . . . . . 248 262 255 287 
3 inches below seed level... . .............. ....... .. . . . . . . . . 91 376 234 . . . . . . . . . . . . . . . . . . . . 211 442 327 . . . . . . . . 225 267 246 269 
Unfertilized check*..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 368 289 . . . . . . . . . . . . . . . . . . . . 172 465 319 . . . . . . . . 134 83 109 239 

----------------------1--r--r--r--r--o--r--r--o--r--r--r--r--•--r--r--r--r--•--
Bands 3.5 inches to each side 

1 inch below seed level ...... .......... ...... .. ... . 
2 inches below seed level . ................. ... ..... . 
3 inches below seed level. ...................... · · · · 
Unfertilized checkt ....................... · .... · · · · 

204

1

457

1 

. ... 

1 

.... 

1

331

1

282

1

291

1

286

1

231
1 

367
1 

.•.. 

1 

.... 

1

299

1

240

1

270

1 

.... 

1 

.... 

1

255

1

293 
280 451 233 366 333 315 275 295 259 371 222 474 332 231 312 208 265 254 304 
240 494 . . . . . . . . 367 286 247 266 261,392 . . . . . . . . 326 230 340 . . . . . . . . 285 311 
232 545 . . . . . . . . 389 341 287 314 189 300 . . . . . . . . 244 94 67 . . . . . . . . 81 257 

*Soil undisturbed under seed for 2.5 inches to each side and 2 inches below the seed level. 
tSoil undisturbed under seed for 3.5 inches to each side and 2 inches below the seed level. 
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unfertilized check where the soil was undisturbed for 3.5 inches to each 
side gave 314 pounds of lint per acre, while next highest y ield for the 
fertilized tests was with the fertilizer placed 1. 5 inches to each side and 
two inches below the seed level, or 318 pounds, which was- four pounds 
higher than for the unfertilized check. At College Station and Nacog­
doches the unfertilized check with the soil undisturbed for 3.5 inches to 
each side gave lower yields than did any of the fertilized tests . The 
general average for this unfertilized check was 2 57 pounds of lint per 
acre (Table 18). 

Table 19. Summary of a verage yield of cotton when 4 -12-4 fertilizer was 
applied to one and to both s ides of the seed at the rate 

of 500 vounds per acre 

Pounds of lint per acre 

Fertilizer Placement 
College 

Bryan Temple Station 
------

All fertilizer on one side of seed 
1.5" to one side of seed, 2" below seed level. ..... 343 302 320 
3.5" to one side of seed, 2" below seed level. ..... 351 353 327 

------
Fertilizer applied to each side of seed 

1.5" to each side and 1" below seed level ........ 370 293 313 
1.5" to each side and 2" below seed level ........ 317 318 294 
1.5" to each side and 3" below seed level ....... . 359 298 298 ------
2.5" to each side and 1" below seed level ........ 301 .... 312 
2.5" to each side and 2" below seed level ........ 302 .. . . 305 
2.511 to each side and 3" below seed level ........ 234 .... 327 
Unfertilized check* ........................... 289 .... 319 

------
3.5" to each side and 1" below seed level ........ 331 286 299 
3.5" to each side and 2" below seed level. .... o •• • 333 295 332 
3.5" to each side and 3" below seed level ... 0 ••• • 367 266 326 
Unfertilized checkt .............. . .... . ... 0 0 •• 389 314 244 

*Soil undisturbed under seed for 2.5" to each side and 2" below the seed level. 
tSoil undisturbed under seed for 3.5" to each side and 2" below the seed level. 

acog-
doches 
---

287 
272 

---
271 
198 
286 

---
226 
255 
246 
109 

---
255 
254 
285 
81 

General 
average 
---

313 
326 

---
312 
282 
310 

---
280 
287 
269 
239 

--~ 

293 
304 
311 
257 

Placing the fertilizer to one side of the seed gave higher genera] 
average yields than did any of the placements where the fertilizer was 
divided and placed to each s ide of the seed at various depths (Table 19) , 

From Tables 18 and 19 it can be seen that generally higher yields 
were obtained where fertilizer was placed 1. 5 and 3. 5 inches to each side 
than for the placement 2.5 inches to each side. In considering these 
r esults it must be kept in mind that the placements 2.5 inches to eacb 
side were used only in 1934 and 193 5, while the 1. 5- and 3.5-inch place, 
ments were used in 1932 and 1933. In the latter placements the two-incl 
depth was used during each of the four years. For this placement a 
both Bryan and Nacogdoches higher average yields were obtained for th1 
period from 1932 to 1933 than for the period from 1934 to 1935. A 
College Station the reverse was true. As no yields are available for th' 
placement 2.5 inches to each side for the years of 1932 and 1933 durin: 
the period the higher yields were ob~ained at Bryan and Nacogdochef 
the yields for these placements cannot be compared with the placement 
1. 5 and 3. 5 inches to each side. This also explains why the general averag 



Table 20. E1fect on y i el!l o f c otton w1len 4-12-4 fertilizer was applied in p a 1.·tial contact above and below t h e seed at 
500 pounds per acre 
------- -

Pounds of lint per acre 

Bryan Temple College ~tation Nacogdoches 

Fertilizer Placement Gen. 
Yahola Houston Lufkin Norfolk Ave. 

clay black clay fine sandy loam sandy loam 

1932 1933 1934 1935 Ave. 1932 1933 Ave. 1932 1933 1934 1935 Ave. 1932 1933 1934 1935 Ave. 
--------------------------------

In Partial contact 
Bands 2 inches below seed level 

is to ~ with seed, balance 2.5" to each side .... ... .. .. . ... 174 395 284 . . . . .... .... .... .... 221 368 294 .... ... . 191 267 229 269 
X in surface soil over seed. balance 2.5" to each side .... . . . . 192 399 295 .... .... .... ... . .. .. 220 409 314 . ... .... 297 247 272 294 
-h with seed, balance 3.5" to each side ......... .. . 265 500 .... . . .. 382 331 323 327 236 419 . ... .... 327 240 339 . . .. .... 290 332 
~ with seed, balance 3.5" to each side ... . ..... ... 262 497 .... . ... 379 314 323 318 266 385 .... .... 325 247 343 295 329 

----------------------------------
Bands 3 inches under seed 

h with seed, balance in band 1.75" wide under seed 250 381 .... .... 316 268 262 265 240 281 ... . .... 261 232 295 . ... .... 264 276 
----------------------------------

All in soil above seed . ....................... . ....... 272 433 218 347 319 314 325 320 298 275 194 430 299 223 291 188 223 231 292 
All mixed with soil to a depth of 3" under seed ......... 253 353 147 384 284 292 296 294 257 355 211 389 303 262 343 197 268 267 287 
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yields are lower for the placement 2.5 inches to the sides than for the 
placements 1.5 and 3.5 inches to the sides. 

Effect of Placing Part of Fertilizer in Furrow with Seed 

The highest general average yields obtained when part of the fertilizer 
was placed in the furrow with the seed were for the placements where one­
sixteenth and one-eighth of the fertilizer was placed with the seed and the 
balance 3. 5 inches to each side, or 3 3 2 and 3 2 9 pounds of lint per acre, 
respectively (Tahles 2 0 and 21). ,The general average yields for all of 
the other placements ranged below 3 0 0 pounds of lint per acre (Table 
21). The lowest general average yield obtained was for the placement 
where one-sixteenth to one-eighth of the fertilizer was placed with the 
seed and the balance 2. 5 inches to each side and two inches below the 

Table 21. Summary of average acre yield of cotton when 4-12-4 fertilizer 
was applied at the rate of 500 pounds per acre in partial contact 

with the seed and mixed in soil above and below the seed 

Average pounds of lint per acre 

Fertlilizer Placement College Nacog- General 
Bryan Temple Station doches average 

n to 7i with seed, balance in bands 2.5" 
to each side and 2" below seed level .. 284 .. . . 294 229 269 

U in surface soil over seed, balance in 
bands 2.5" to each side and 2" below 
seed level. ... . .. .. . ... . ...... . ... . . 295 .... 314 272 294 

n with seed, balance in bands 3.5" to 
side and 2" below seed level. .... . . .. . 382 327 327 290 332 

~ with seed, balance in bands 3.5" to 
each side and 2" below seed level . ... . 379 318 325 295 329 

n with seed, balance in band 1. 7 5" wide 
and 3" under seed .... . .. . . ......... 316 265 261 264 276 

All in surface soil above seed .. .. ..... . . 319 320 299 231 292 

Mixed with soil to depth of 3" under seed 284 294 303 267 287 

level of the seed, or 2 6 9 pounds of lint per acre. In comparing thes• 
averages, however, it must be kept in mind that the highest averag1 
yields were for the years 1932 and 1933, and that the lowest were for th1 
two-year period of 19 3 4 and 19 3 5. Climatic and moisture conditions 
therefore, may have influenced the average yields. The four-year averag 
yield for the placements where all of the fertilizer was in the soil abov 
the seed or all mixed with the soil under the seed gave 2 9 2 pounds o 
lint per acre for the former and 287 pounds for the latter (Figur e 19) 

Effect of Applying Fertilizer at Different Rates and Placements 

In comparing the yields obtained where fertilizer was applied at tb 
rates of 250, 500, and 750 pounds per acre at various placemen ts i 
relation to the seed, it is found from a study of Tables 22 and 23 tha 
as a whole, a higher general average yield was obtained for the 750-poun 
rate (Figure 23). In ,general , the yields increased as the rates of fertilizt 
application increased. When the various placements were considered, tl 

I 



Table 22. Eftect on yield of cotton when 4-12-4 fertilizer was applied at different rates and placements 

Pounds of lint per acre 

Fertilizer Placement 
Bryan Temple College Station Nacogdoches 

Yahola Houston Lufkin Norfolk 
clay black clay fine sandy loam sandy loam 

,....,. 
1932 1933 1934 1935 Ave. 1932 1933 Ave. 1932 1933 1934 1935 Ave. 1932 1933 1934 1935 Ave. 

----------------------------------
250 pounds per acre 

Band 1. 7 5" wide, 3" under seed .................... 261 405 133 386 296 264 355 310 243 298 209 434 296 209 272 165 213 215 
Band 1.5" to each side, 2" below seed level ...... .... .... .... 204 384 294 .. .. .... ... . . ... . .. . 227 420 323 . .. . .... 287 221 254 
Band 2.5" to each side, 2" below seed level .......... .... .... 229 393 311 .... .... .... . ... . ... 213 463 338 . ... .... 265 204 234 
Band 3.5" to each side, 2" below seed level .......... 238 494 .... .... 366 315 348 332 256 341 ... . .... 298 191 258 . ... . ... 224 
Mixed with soil to a depth of 3" under seed ... ...... . 260 481 .. .. .... 370 284 348 316 249 332 .... .... 290 192 250 . ... .... 221 

----------------------------------
500 pounds per acre 

Band 1. 75" wide, 3" under seed ...... ............ .. 256 489 135 351 308 318 297 308 261 342 194 413 303 248 350 138 269 251 
Band 1.5" to each side, 2" below seed level .. . ... .. . . .... .... 166 391 278 .. .. .... ... . .. .. .... 210 400 305 .... .... 195 271 263 
Band 2.5" to each side, 2" below seed level .......... .. .. .... 220 384 302 . ... .... .... . ... .... 206 404 305 . ... . ... 248 262 255 
Band 3.5" to each side, 2" below seed level ... . .. .... 271 463 233 366 333 329 411 370 266 379 222 474 335 239 328 208 265 260 
Mixed with soil to a depth of 3" under seed ... ... ... 267 356 147 384 288 309 345 327 255 351 211 389 301 237 344 187 268 261 

----------------------------------
750 Pounds Per acre 

Band 1. 75" wide, 3" under seed .. .. . ...... .. .... .. . 273 402 132 352 290 304 237 270 255 303 199 388 286 264 315 141 382 275 
Band 1.5" to each side, 2" below seed level ... ... .. .. .... .... 197 367 282 .... .... . ... .... .... 212 429 320 . ... . ... 273 395 334 
Band 2.5" to each side, 2" below seed level .. . ....... .. .. .... 173 361 267 .. .. . ... ... . . ... . . . . 225 482 353 . ... .. .. 295 354 324 
Band 3.5" to each side, 2" below seed level .......... 307 527 .... .... 417 295 365 330 281 440 .... .... 360 308 463 .... .... 385 
Mixed with soil to a depth of 3" under seed .......... 285 423 .... .... 354 310 371 341 278 431 .... .... 354 259 424 .... .... 341 
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high est y ields were obt ained where the fert ilizer was placed 3.5 inches 
t o each side and two inches below the level of the seed. It is significant 
to note that this p lacement gave the highest general average yield for 
a ll r ates of fert ilizer application. 

The increase in yield for either the 50 0- over the 2 50-pound rate or 
the 750- over the 250 -pound rate was not sufficient to consider the higher 
rates profitable at any of the locations except Nacogdoches. 

Considering all t h ree r ates and the five placements for each as a unit, it 
will be seen that the average increase of the 500-pound over the 250-
pound rate was only three pounds of lint per acre, but the average 
increase of the 7 50-pound over the 2 50-pound rate was 3 3 pounds of lint 
per acre. 

The placement 3.5 inches to each side and two inches below the seed 
level gave the largest gain ( 6 8 pounds of lint per acre) when the ferti­
lizer rate was increased from 2 50 to 7 50 pounds per acre. Doubling the 
fertilizer rate from 2 50 to 50 0 pounds per acre raised the acre yield 19 
pounds, but when 7 50 pounds of fertilizer were applied, there was a 
gain of 49 pounds of lint per acre over that obtained for the 500-pound 
rate. 

At Bryan on the Yahola clay the only significant increase in yield was 
obtained where fertilizer was ·applied at 7 50 pounds per acre and placed 
3.5 inches to each side and two inches below the seed level. 

The Houston black clay did not give any significant increase at any 
rate or placement. 

Table 23. Summary of average acre yielll of cotton when 4-12- 4 fertilizer was 
applied at difierent rates and placements 

-

Average pounds of lint per acre 

Fertilizer Placement College Nacog- General 
Bryan Temple Sta tion doches average 

------------
250 Pounds per acre 

Band 1. 7 5" wide, 3" under seed .. . ... ... .. .... . 296 310 296 215 279 
Band 1.5" to each side, 2" below seed level ...... 294 .. .. 323 254 290 
Band 2.5" to each side, 2" below seed level . ..... 311 . ... 338 234 294 
Band 3.5" to each side, 2" below seed level . . .. . . 366 332 298 224 305 
Mixed with soil to depth of 3" under seed .. .... . 370 316 290 221 299 

------------
500 Pounds per acre 

Band 1.75" wide, 3" under seed ..... ..... .... . . 308 308 303 251 292 
Band 1.5" to each side, 2" below seed level ...... 278 .... 305 263 282 
Band 2.5" to each side, 2" below seed level . ..... 302 .... 305 255 287 
Band 3.5" to each side, 2" below seed level . . .. .. 333 370 335 260 324 
Mixed with soil to depth of 3" under seed .. .. . . . 288 327 301 261 294 

------------
750 pounds per acre 

Band 1.75" wide, 3" under seed .... . . . . ... . . ... 290 270 286 275 280 
Band 1.5" to each side, 2" below seed level. . . . .. 282 .... 320 334 312 
Band 2.5" to each side, 2" below seed level . .. ... 267 .... 353 324 315 
Band 3.5" to each side, 2" below seed level ... .. . 417 330 360 385 373 
Mixed with soil to depth of 3" under seed .. . ... . 354 341 354 341 348 
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On the Lufkin fine sandy loam significant increases were obtained at 
the 7 50-pound rate for two placements of fertilizer. These were 3. 5 
inches to each side, two inches below the seed level, and mixed in the 
soil under the seed. 

At Nacogdoches significant increases were obtained for most of the 
placements by increasing the fertilizer rates from 2 50 to 50 0 pounds per 
acre. Larger gains in yield were obtained when the fertilizer rate was 
raised from 500 to 750 pounds per acre than by doubling the 250-pound 
rate. In either case profitable increases were obtained for each of the 
five placements. 

SUMMARY AND CONCLUSIONS 

Machine placement of fertilizers with cotton in ,T'exas was studied at 
four locations- Bryan in the Brazos River Bottoms on Yahola clay soil, 
Temple on Houston qlack clay, College Station on Lufkin fine sandy loam, 
and Nacogdoches on Norfolk sandy loam. These experiments covered a 
period of three years at Temple, and four years at Bryan, College Station, 
and Nacogdoches. 

A 4-12-4 fertilizer was applied at the rate of 50 0 pounds per acre in 
six placements under the seed with an unfertilized check; eleven place­
ments to the side of the seed, including two placements to one side of the 
seed, with the addition of two unfertilized checks; five placements in the 
furrow with the seed; one placement in the soil above the seed; and one 
placement mixed with the soil three inches under the seed. Fertilizer was 
also applied at the rates of 2 50, 5 00, and 7 50 pounds per acre at five 
placements. 

The results show that the earliest germination, the highest average 
percentage of seedlings emerging, the best final stand of plants, and the 
most rapid growth were obtained when the fertilizer was applied 2.5 
inches to the sides and two inches below the seed level. 

Fertilizer placed with in one inch of the seed, materially delayed germi­
nation and emergence of seedlings, thus reducing the final stand of 
plants. 

Placing the fertilizer in a band 3.5 inches wide, one inch under the 
seed, gave the highest yields on the clay soils of Bryan and Temple, but 
the wide band two inches under the seed at College Station and Nacog­
doches gave the highest yields of all placements of fertilizer under the 
seed. 

The highest average yield for the narrow bands was 2 9 2 pounds of 
lint per acre and was obtained where the fertilizer was placed two inches 
under the seed. The same placement for the wide bands gave the highest 
yields at College Station and Nacogdoches, while the one inch depth 
gave the highest yields at Bryan and Temple. The check for the narrow 
band yielded an average of 245 pounds of lint per acre, while the check 
for the wide bands yielded an average of 2 3 4 pounds of lint per acre. 
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Disturbing the soil under the seed at any depth reduced the final stand 
of plants as compared with stands where the soil was not disturbed. 

Fertilizer applied at the rate of 50 0 pounds per acre, 2. 5 inches to 
each side and two inches below the seed level, gave higher average per­
centages of emergence of seedlings and better final stands than did the 
2 50- and 7 50-pound rates and fertilizer applied in other places in relation 
to the seed. 

Fertilizer placed 3. 5 inches to one side and two inches below the seed 
level gave an average yield of 326 pounds of lint per acre, which was 
slightly higher than that obtained for anry of the placements where the fer­
tilizer was applied to each side of the seed. Fertilizer placed 1.5 inches 
to each side and one inch below the seed level, yielded 312 pounds of 
lint per acre, which was only one pound more per acre than was obtained 
for the placement 3.5 inches to each side and three inches below the seed 
level. The unfertilized checks yielded 239 and 257 pounds of lint per acre. 

The highest general average yields obtained when fertilizer was 
placed in the furrow with the seed were for the placements of one-six­
teenth and one-eighth of the fertilizer with the seed and the balance 3. 5 
inches to each side, or 3 3 2 and 3 2 9 pounds of lint per acre, respectively. 

When the fertilizer was applied at the rates of 250, 500, and 750 
pounds per acre, the average yields were increased as the rate of ferti­
lizer application increased. For all rates of fertilizer application the place­
ment 3.5 inches to each side and two inches below the seed level gave 
the highest yield. 

Considering all the placements enumerated and discussed, it appears 
that the best results were secured when the fertilizer was placed 2.5 
inches to the sides and two or three inches below the seed level. 
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