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Effects of Soil, Soil Treatment, Seasonal;
Variation, and. Variety on Yield and
Composition of Corn Crops Grown
on Kentucky Soil Fertility Plots

N By M. E, Weeks and E. N. Fergus

PLANTS of a given species vary greatly in content of nutrients essen-
tial to animal life. It is generally believed that this variation is due
chiefly to differences in soil and climatic conditions under which the
plants have grown. Soil is considered the dominant factor in determin-
ing the quality of the food product, a rich soil supposedly producing a
more nutritious food or fodder than a poor one. This theory is plausi-
ble and many published investigations support it, but the specific
effects of soil productivity and other environmental conditions on the
chemical composition of crops are not yet well enough understood.

Investigators, including those at this Station, have long been inter-
ested in the effect of soil, fertilizer treatment, and climatic conditions
on the chemical composition of crops. More recently they have also
studied varietal differences in composition. Beeson (I),* Browne (2)
and Vandecaveye (10) have reviewed much of the work of this nature
done prior to 1940. While comparatively little of this earlier work
pertains specifically to the corn crop, it appears that very few rela-
tionships have been found to exist between the chemical composition
of corn and any one aspect of the environment affecting the growth of
the crop. However, the results do tend to support the conclusion that
composition of the corn crop varies principally because of soil com-
position, soil treatment, climate, and variety. When all but one of
these factors are controlled it is possible to determine definite rela-
tionships between variations in this factor and certain chemical con-
stituents in the plant.

Wimer’s experiments, published in 1937 (14) but not included in
the reviews cited, were concerned with the composition of corn stover
produced on several soil fields in Illinois. He found that composition
varied either with the feeding power or with the translocation physi-
ology, or both, of the given variety. His data also indicate that return-
ing crop residues to most Illinois soils markedly increased yields of
grain and stover but in most cases decreased phosphorus concentration
of stover and affected nitrogen, potassium, and calcium inconsistently,
though as an average for all fields, all mineral nutrients were decreased
in concentration where residues were returned. Liming a soil gener-

* Italic numerals in parentheses refer to literature cited on page 52,
3
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ally increased the phosphorus content of the stover if it also markedly
increased grain yield. Superphosphate generally was distinctly more
cflective than rock phosphate in increasing the phosphorus content of
stover, but neither caused a consistent increase,

Stubblefield and DeTurk (9) have recently reported studies on the
composition of corn grown on variously treated plots of two soil fields
in Illinois. These data indicate, first, that in percentage of nitrogen,
phosphorus, and potassium the corn grain produced on untreated poor
soil is as high as, or higher than, that produced on untreated good soil.
Second, with similar fertilizer treatments on poor soil and on good
soil, the composition of corn grain produced on the poor soil is much
more variable than that produced on the good soil. Third, the com-
position of stover varies much more than that of grain, apparently
because it contains the excess of nutrients, if any, not used by. the
developing seed. :

More recently Lucas, Scarseth, and Slelmg (3) reported the results
of a three-year study in Indiana on the composition of corn grown on
two soil types with various fertilizer treatments. In the main their
results support the conclusions of the previously mentioned workers.

In this bulletin four different studies on the chemical composition
of corn crops grown on Kentucky soils are reported. In each of these
studies some of the materials analyzed were grown on soils or plots
where growth and yields were governed by one or more nutrients that
limited growth and that could be supplied in fertilizers. In this way
it was possible to consider the effect of different amounts of these ele-
ments on composition, and at the same time to study the influence of
other factors at different levels of soil fertility.

EARLIER STUDIES IN KENTUCKY
1888 and 1889 Experiments

A study of the relationship between composition of the corn plant
and fertilizer practice was made at the Kentucky Station in 1888 and
1889 by Scovell and Peter (6, 7, 8). The corn crops were grown in fer-
Lilizer tests on bluegrass soil that has since been mapped as Loradale
silt loam. This land had been heavily cropped for many years before
being used for this experiment. The crops were analyzed for nitrogen,
phosphorus, and potassium. As the results were considered rather
briefly in the original reports, they are given somewhat further
study here.

In the 1888 expenments the fertilizers were broadcast early in May
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on two series of plots of 1/10-acre each. Ammonium sulfate, super-
phosphate, and potassium sulfate fertilizers were applied at rates Lo
supply 31 pounds of nitrogen, 19.2 pounds of phosphorus, and 44
pounds of potassium per acre. In 1889, on another series of plots,
nitrate of soda, acid black, and muriate of potash were applied at
rates to provide 25.6 pounds of nitrogen, 25 pounds of phosphorus,
and 67 pounds of potassium per acre.

Yield.— The yields of corn produced on the various plots, as tab-
ulated in the original reports, are shown in Table 1, along with plot
treatments. In the 1888 experiment nitrogen and phosphorus fertil-
izers used together (plot 4) increased the total yield of corn by 8 per-
cent over the untreated plot; nitrogen and potassium fertilizers used
together (plot 5) caused a 70-percent increase, and phosphorus and
potassium fertilizers (plot 3) used together caused an 85-percent in-
crease in total yield. The increase for all three fertilizer elements
(plot 2) amounted to 88 percent. It is apparent that potassium fertili-
zation was very effective in increasing yield in this test whereas phos-
phorus and nitrogen fertilization had little effect. The increase in
yield of 113 percent on plot 19 over the check plot was doubtless due
in large part to the great amount of potassium (199 pounds) added in
the 2 tons of tobacco stems applied to this plot. The same may be
said of the results on plot 16 that received manure in liberal amount.
Gypsum applied at the rate of 1,000 pounds per acre (plot 6) increased
yields over the check by nearly 8 percent.

In 1889 the fertilizer treatments increased yields considerably more
than in 1888 (Table 2). Nitrogen and phosphorus together (plot 15)
increased the total yield about 31 percent over the average of the un-
treated plots; nitrogen and potassium together (plot 16), 157 percent;
phosphorus and potassium logether (plot 14), 165 percent, and ail
three elements, 145 percent. Again, potassium was far more effective
than nitrogen and phosphorus in increasing corn yields on this par-
ticular bluegrass soil. That phosphorus fertilization was not more
effective is not surprising because the soil probably contained 6,000
pounds or more of the element per acre in the surface 7 inches. Nitro-
gen in the soil was probably well above 3,000 pounds per acre.l
"~ 1The land occupied by the plots was partially tile-drained in 1891, and uscd
for pasture from 1898 until 1914. During this period the soil had an occasional
light application of manure. In 1914 experiments were renewed on part of this
land (4) and it was found that the effect of potassium and nitrogen fertilizers in
increasing crop yields was much less pronounced than in the 1888 and 1889 experi-
ments. Doubtless this was due partly to the tile drainage, and partly to the fact

that the soil was kept in grass and moderately grazed for a period, giving it a
chance to build up somewhat in organic matter and replaceable potassium.



Table 1.-— Composition of corn crops grown on the Experiment Station form ot Lexington in 1888
(Stated as percent, moisture-free.)

Yield Nitrogen Phosphorus Potassium Ash
Plot Treatmentt . Whole Whole Whole Whole Whole
Btover Qraln crop  Stover Qraln  crop Stover Grain  crop Stover Graln crop Stover Graln orop
1 None 2 110 1120 3930 1.05 1.85 1.31 .25 24 27 .50 A8 A8 4.10 1.60 340
3 NPK 4 588 2 831 7419 1.03 1.712 1.30 L] 34 1] AT 368 .42 4.68 1.50 3.39
3 PEK 4227 3082 7289 .80 1.80 122 21 38 A7 A7 a8 A3 3.92 1.66 2,88
4 NP 2989 11263 4 252 1.25 1.85 1.43 31 38 33 A7 40 46 4,23 1.64 3.12
5 ...NEKE 4042 2 858 8 100 1,00 1.78 1.31 25 .37 .30 A9 40 45 4.00 1.63 3.0%
6 . . .CaS04 S i ] 1371 4 1235 92 1.71 17 27 35 30 42 .38 41 3.68 1.53 2.98
18 M 4 407 3 100 T 697 .85 .73 1.21 .29 .30 38 54 41 49 4.07 1.88 .10
19._. . .. Tobacco stems = 4804 3 496 8 360 1.10 1.86 1.43 34 38 A1 .64 39 54 3.95 1.60 3.00

\ 2 Data of M. A. Scovell and A. M. Peter.
b N =31 pounds of nitrogen per acre applied In ammonium sulfate; P = 18.2 pounds of phosphorus per acre applied in superphosphate; K=
44 pounds of potassilum per acre applied in sulfate of potash; CaS0; — 1000 pounds of gypsum per acre: M — barnyard maenure in llberal amount;
Tobacco stems — tobacco stems at the rate of about 4,000 pounds per acre and containing about 90 pounds of nitrogen, 17.6 pounds of phosphorus
and 200 pounds of potassium per acre.

Table 2.— Composition of corn crops grown on the Experiment Station farm ot Lexington in 1889* '
(Stated as percent, moisture-free.)

Yield Nitrogen Phosphorous Potassium
Whola Whole Whole Whole
Plot Treatment® Stover Grain CcTop Btover COirain crop Stover Grain crop Stover Grain crop
2 None 2 870 1 400 4070 T3 1.13 1.06 J4 .330 208 34 arT 38
18. NPK b 148 £972 10 130 .58 1.26 80 .13 .238 182 43 21 .38
14 PK 6008 4872 10 970 58 1.14 .82 18 242 208 42 27 40
15 NP 3453 1971 5 430 81 1.77 1.18 .16 325 231 .32 38 34
16 NK 5 260 5 360 10 620 59 1.18 .88 19 218 .200 © 46 24 .33
17. None 2 T80 1 460 4180 85 1.83 1.05 .16 am 204 .33 J38 g4

A Data of M. A, Bcovell and A. M. Peter.

b N = 25.6 pounds of nitrogen per acre applied In nitrate of soda: P — 25 pounds of phosphorus per acre, appllied in acld black; K —67 pounda
of potassium per acre applied in muriate of potash. Acid black is superphosphate made from spent boneblack.
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Composition.— Nitrogen fertilization in the 1888 test increased
the nitrogen content of the whole crop on plots 4 and 19 only
(Table 1). This enrichment in nitrogen on plot 4 was probably due
to the fact that the nitrogen and phosphorus application caused only
a slight increase in yield on that plot over the check plot. Both yield
and nitrogen content of the crop of plot 19, on the other hand, were
increased greatly by the application of tobacco stems containing almost
three times as much nitrogen and over four times as much potassium
as was applied to other plots. On plot 3, where the yield was high
because of phosphorus and potassium fertilization, the crop was lower
in nitrogen than that from the untreated plot. Nitrogen fertilization
probably prevented a depression of the nitrogen content of the stover
from high-yielding plots that would have occurred otherwise, and
increased the nitrogen content of the stover from plot 4 which pro-
duced only slightly higher yield than the untreated plot. On the other
hand, it seems probable that nitrogen fertilization had litte effect
on the nitrogen content of the grain.

Phosphorus fertilization in the 1888 test in general had a very
slight effect on the phosphorus content of the grain, the stover, and
the whole crop.

Potassium fertilization in 1888 had no effect upon the percentage
of potassium in the grain, and little if any effect upon the percentage
in the whole crop or in the stover except on plot 19, which had re-
ceived over four times as much potassium in tobacco stems as other
plots had received in mineral fertilizer. On that plot the potassium
content of both the whole crop and the stover was substantially higher
than on other plots. '

In the 1889 test (Table 2) nitrogen fertilizers increased the nitro-
gen content of stover and of the whole crop only where total fertiliza-
tion increased yield little or none. Where fertilizers increased the
yield, both stover and grain contained less nitrogen than the stover
and grain produced on untreated plots. Where nitrogen fertilizer was
used along with potassium or phosphorus or both, the nitrogen con-
tent of both grain and stover was higher than where only phosphorus
and potassium fertilizers were used.

Phosphorus fertilizers in 1889 increased the phosphorus percentage
of the whole crop only on plot 15, where the total fertilizer treatment
produced no large increase in total yield. On plots 13, 14, and 16,
where fertilizer treatments increased the yields over the untreated
checks, the phosphorus component of the fertilizer caused no increase
in the phosphorus percentage of the total crop or of the grain. On
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the contrary, phosphorus fertilization accompanied by potassium fer-
tilization where yields also were increased greatly, produced grain of
lower phosphorus content than was produced on the untreated plots.
Phosphorus fertilization had little consistent effect on the phosphorus
content of stover.

Potassium fertilization in the 1889 tests had little if any effect
upon the potassium content of the whole crop. It increased the potas-
sium content of stover and was accompanied by a distinct decrease in
the potassium content of the grain. :

It will be noted that crops produced on similarly treated plots in
1888 and 1889 differed in composition. The 1889 crop was lower in
nitrogen, phosphorus, and potassium than the 1888 crop. Less fer-
Ltilizer nitrogen was used per acre in the 1889 test but more phosphorus
and potassium were used (Tables 1 and 2). Rainfall was somewhat
higher in 1889 than in 1888, and this may have accounted for the better
yield obtained without fertilization in 1889 than in 1888. X

In general this 1888-89 study shows the effect on yield and ‘com-
position of supplying a nutrient (potassium, in this instance) that had
become limiting because of heavy cropping and poor soil drainage.
The data support the old idea that fertilizing with a plant food ele-
ment that has become z limiting nutrient does not increase the pro-
portion of that nutrient in the crops grown until some other element
becomes limiting and holds down further yield increases.

1928-1930 Experiments

The Agronomy Department collected a number of samples of corn
grain from the Fariston, Greenville, and Princeton soil experiment
fields in 1928, and of corn-stover samples from these fields and from
the Campbellsville, Lexington, and Mayfield soil experiment fields
in 1929 and 1930. These samples were analyzed by the Chemistry
Department of the Experiment Station.? . ‘

A few conclusions may be drawn from results of the analyses ob-
tained in this study and presented in Tables 3 and 4: (1) Soil treat-
ments that improved yields also usually increased the nitrogen content
of the grain and either did not affect or decreased the calcium content
of the grain; (2) phosphate fertilization increased the phosphorus
content of the grain; (3) superphosphate fertilizer was slightly more
effective than rock phosphate in increasing the phosphorus content of

* Analyses by J. 5. McHargue and 8. D. Averitt. The results are presented in

this bulletin with the approval of the leaders of the project at the time, George
Roberts and J. S. McHargue,
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€
Toble 3.— Analyses* of corn grain produced on the Kentucky Soil
Experiment Fields, 1928 crops

(Stated as percent, moisture-free.)

Yleld
Plot Treatmentd Ibs per aere  Oalolum  Potassium Phosphorus Nitrogen
Prineceton
L. M e 2 400 011 am 221 118
ﬂﬂ: ML 3080 011 280 262 L4b
80 MBp 2310 011 J22 287 114
806. MLSp 3770 on 292 201 1.45
808__. . MISpE . 3840 008 302 .28 1.80
830 MLRPK . __.. 3270 .009 278 230 125
Fariston :
ML o e 013 348 241 115
e MLSP e 013 217 248 132
Greenville .
Checks_.. . M _______ 1600 018 305 224 1.15
402 ML 2 030 011 289 208 1.12
404 M8p 2 800 008 Ja18 284 124
405 ... MRp — 280 . 009 .328 284 109
W07 MLSp ... £180 008 318 274 139
408 MIRD .ommeen . 3980 013 273 248 127
411 — MLSpK ... 4460, -008 J28 .287 138
413. — MLRpK .. 4 880 007 205 200 1.42

* Analyses by Department of Chemlstry, Ky. Agr. Exp. Sta.
. htuf manure; L= limestone; Sp — superphosphate; Rp — rock phosphate; K =— murlate
of potash,

the grain where both were applied with limestone; (4) potassium fer-
tilization increased the potassium content of the grain slightly.

The effect of soil treatment upon the composition of the stover
was generally quite variable. However, it appears that phosphorus
fertilization always increased the phosphorus content of the stover.
The very high phosphorus content of the stover from the Lexington
soil field, as compared with that in the stover from the other soil fields,
would appear significant were it not for the fact that the stover of
Scovell and Peter's experiments (Tables 1 and 2, page 6) varied greatly
with the season. : -

Many years' fertilization with phosphorus, which was the first
limiting element for corn production in the soils of these tests except
at Lexington, had added considerable amounts of phosphorus to the
treated plots from which samples were obtained and had built up
fertility to a high level. Consequently it may be assumed that phos-
phorus was no longer a limiting element in samples from these plots,
The corn crop was enriched appreciably in the element by phosphorus
fertilization,

Except at Lexington, nitrogen was the second limiting element
in the soils on which these samples were grown. Phosphorus fertiliza-
tion, along with liming, was indirectly equivalent to nitrogen fertili-
zation because the larger crops of legumes thereby produced in the



Table 4.— Analyses* of corn stover produced on the Kentucky Soil Experiment Fields
(Stated as percent, moisture-free.)

Yield,
Plot Treatmentt pounds Ash Billca Tron Oalcium Magne- Potas- Manga- Phos= pjyogen Bulfur Fat Piber
per acre . slum slum nese phorus
1920 Crops
Princeion
None —— 8.81 1.43 027 a1 .28 1.26 013 071 .B1 20 1.08 372
MLSpE —_— 5.97 1.17 031 o 29 .73 010 087 4 18 1.04 38.2
Farlston
200 M 1600 5.43 1.22 038 33 g1 1133 015 082 4 18 1,12 98.9
212. . . MLEPK 1300 8.12 L15 029 57 .18 1.48 007 185 6 18 1.35 36.8
Mayiield
M —_ 6.13 1.49 019 A8 33 1.08 011 088 1 189 1.08 37.3
.. MLBpE — 5.54 1,33 018 .38 .28 117 008 JA21 10 18 1.07 383
Qamphellsville .
M 1760 5.28 1.09 028 A1 .26 1.37 003 055 87 12 111 35.4
MLSpH, 2000 4.50 .81 031 A8 24 .50 008 064 .58 J2 80 411
Groenvile .
3 700 4.18 1.58 0189 368 40 A2 011 054 1 18 1.0 37.1
MLSpE . 2 880 8.02 1,62 018 .34 32 112 010 057 .58 2 1.01 38.8
1830 Crops
Lexington .
None RS 5.59 a7 028 .63 34 1.38 .004 210 127 .16 .10 25.4 .
Mayfield .
20 None 520 4.68 1.64 025 .304 417 150 027 .153 1,30 055 J— —
202 ML 4100 4.67 . 1.4 020 338 507 692 011 .145 107 045 J— —
203 M 1330 4.87 1.88 019 268 417 D25 017 141 1.156 .139 _— —_
08 .. MLRP 2510 4.99 1.64 016 984 505 845 012 .162 1.18 Jd44 J— J—
209 MLSp 2610 4.80 1.54 020 462 505 181 .013 .168 .11 018 —— —_—

& Analyses by Department of Obemistry, Ey. Agr. Exp.

b M — manure; L —=]imestone;

8p = superphosphate;

. Bta.
Rp = rock

phosphate; K = murlate of potash,

G8F "ON NLIZTINGg ol
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rotations (5) added nitrogen to the soil in sufficient amounts to remove
it, in considerable degree, as the second limiting element, particularly
after early summer. Consequently, crops produced on phosphated
plots tended to be somewhat enriched in nitrogen.

Potassium is abundant in all soils from which the samples of this
test were obtained and the yields obtained from potassium fertiliza-
tion have been improved little if any where barnyard manure was
used regularly. Consequently, potassium may be considered as not
a limiting element in corn production on the plots from which these
samples were obtained and potassium fertilization had no evident
effect on the composition of the corn crops reported in Tables 3 and 4.

1935 Experiments

In 1935 a number of samples of corn grain were taken from fields
in 10 counties in the central and western parts of the state. These
samples were collected by the Agronomy Department and analyzed
by the Department of Feed Control.l

Data on composition of the corn grain (Table 5) indicate no
marked relation between soil productivity and content of any constit-
uent determined in the grain except phosphorus. The grain from
fields that were “very high” in productivity averaged 0.339 percent
phosphorus and those from fields “high” in productivity averaged .310
percent. The average percent of phosphorus in the 7 samples in these
two categories was 0.322 percent phosphorus and in the 7 samples from
fields of “medium” productivity, 0.279 percent. It appears that varia-
bility in content was related to the amount of available phosphorus
in the soil. All samples, with the possible exception of No. 1422 from
Shelby county, were produced on soil naturally too low in phosphorus
for good crop production. Since yields obtained on phosphorus-
deficient soils in Kentucky are improved substantially only by appli-
cations of phosphate or phosphate and limestone, it may be assumed
that at least the easily soluble phosphorus in the highly productive
soils was higher than in the soils classed as “medium” in productivity.
If this assumption be true, the data in Table 5 support the conclusion
that applying the limiting element to the soil in sufficient amounts
to remove it as a factor limiting yields causes an enrichment of the
crop in that element. It is likely that yields of corn on the soils classed

1 This work was part of a joint project of the Departments of Agronomy and
of Feed Control. The purpose was to determine the variability of feeds produced
in the state, some of which are used in the manufacture of commercal feeds.

Howell D. Spears was the leader of this project from the Feed Control Department,
and the junior author of this bulletin the leader from the Agronomy Department.



Table 5.— Anclyses* of corn grain produced in certain counties of Kentucky in 1935
(Stated as percent, moisture-free.)

Bample Countyb Ash Sllica Calclum  Potasslum Phosphorus Nitrogen Pat Fiber Coler
Medlom produclivity
1416__ Todd .o 1,23 021 053 34 a7 1.82 5.26 2.01 white
420 _ Todd . . 126 038 032 .36 275 1.59 5.00 2.24 white
144 Todd _— — 126 016 044 .36 .280 1.91 5.02 2.21 vellow
M7 Warrent oo ... 120 011 044 31 276 1.73 5.87 3.12 white
1421 Crittend 1.35 005 023 .36 202 1.59 4.89 2.05 white
1426 WHart . . 132 0 032 39 .281 1.77 5.27 2.04 white
M Marlon ... 132 0 043 38 279 1.37 5.10 2.09 mixed
High productivity
1419__  Breckinridge ... 1.53 .028 0323 * .30 348 1.4 4.88 0l white
1423 . Daviess . . .. 137 016 043 .37 209 1.61 4.95 2.12 yellow
1425 Hart . ... 128 0 033 37 294 1.89 4.89 a.18 white
1430, ... Caldwell 1.28 007 032 .36 299 1.79 5.28 1.15 white
VYery high produetivity .
1418 ... Hancock e ... 148 0156 033 .36 343 1.70 5.19 2.12 white
1428 Hancock 1.42 [} 032 .38 324 1.42 4.78 2.08 yellow
1422 .. ... Bhelby —trecrrrame—, 158 013 044 44 349 1.85 4.67 2.35 white
Average, T medlum ... 129 013 039 .37 279 1.67 5.17 2.08 [
Average, T high and very high 1.42 011 038 38 322 1.72 4.92 2,09 .

s Analyses by H. D. Spears and W. G. Terrell of the Department of Feed Control, Ky. Agr. Expt. Sta.

b Soll productivity was estlmated by the farmer in terms of bushels of corn per acre that the land would produce in an average season. These
productivity ratings were then converted by the authors into the relative terms used in the table, Medium productivity designates soil that pro-
duces 30 to 40 bushels per acre; high, soil that produces about 50 bushels; very high, soil that produces 60 to 70 bushels.

G8¥ 'ON NIATING F ¢
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as "high” in productivity would be determined usually by amount of
seasonal rainfall rather than soil nutrients and that the higher yields
certainly would be limited by rainfall. The calcium content was quite
variable, ranging from 0.022 to 0.055 percent. These percentages are
. consistently larger than those obtained in later experiments from
analysis of grains from the experiment fields (Table 9, page 22).

PLAN OF PRESENT EXPERIMENTS

The samples of corn used in the next study were grown on the
variously treated plots of the Campbellsville and Berea soil experi-
ment fields, in the regular rotations used to determine the soil treat-
ments needed for effective field crop production in the respective soil
areas. The rotation on the Berea field is corn, rye, and a mixture of
legumes and grasses for two years. On the Campbellsville field it is
corn, wheat, and clover. At the latter field where there is more than
one experiment, corn was obtained from both the general fertilizer
test and the phosphate fertilizer test.

Work was started with the 1937 crop on the Campbellsville field
and was continued through 1941, when it was discontinued becausc
of the war. Sampling of the corn plots at the Berea field began in
1938 and continued through 1941. Details of the field-plot experi-
ments from which the samples used in this study were obtained have
been reported from time to time in bulletins of the Kentucky Agri-
cultural Experiment Station, the most recent being Bulietin 397.

All samples were collected at harvest time, 14 to 18 stalks being
taken from each plot at regular intervals on a line diagonally from
one end of the plot to the other, tied into bundles, wrapped loosely
in burlap to prevent Joss of leaves, and dried thoroughly in a well-
ventitated room. Usually about 2 months were allowed for drying,

All plots were divided crosswise in 1937, 1938, and 1939, and a
hybrid variety was grown on one end and an open-pollinated varicty
on the other. The 14 to 18 stalks from each plot during those years
were divided according to variety and were treated as two scparate
samples. -

When the bundles were thoroughly dry, grain and stover were
separated (cobs included with the stover) and the whole sample of
each was ground in a small hammer mill to pass an 0.8-mm screen.
After thorough mixing, a 1-pint lot of each sample was stored in a
waxed-paper container until analyzed. In the beginniqg the methods
used. by the American Association of Agricultural Chemists were
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used. The system of analysis finally adopted has been outlined
bricfly in two previous papers (12, 13) and will not be described here.
When changes were made, the results by the new method were com-
pared with those by the official methods on a sufficient number of
samples to make certain that the two were comparable. This is true
in all cases except for silica, as will be explained later. All analyses
are the average of duplicate determinations and are expressed on
a moisture-free basis. Crop yields also have been calculated on a
moisture-free basis.

To interpret adequately the effects of various soil treatments on
" the composition of corn it is necessary to consider not only the treat-
ments and the chemical analyses themselves, but also to a certain
extent the cumulative effect of crop yields, legume growth, and
amount of manure returned on the availability of the different nutri-
ents. Likewise it is necessary to separate, so far as possible, the effects
of weather and variety upon composition of the crop. Data on yields
and on effects of weather (seasonal variation) and variety on both
vield and composition therefore were included.

ENVIRONMENTAL CONDITIONS
Soil

The soils of both the Berea and Campbellsville fields are repre-
sentative of considerable acreages of farm land in the respective areas.
The Berea field is located in the Knobs belt, a hilly area surrounding
the Outer Bluegrass region. It lies on a flat, poorly drained terrace
derived from sandstones and shales. The soil would probably be clas-
sified as Tyler silt loam,! The field was tile-drained in 1917, and since
that time its productivity has increased. Some idea of the natural
fertility of this soil and its mechanical composition can be gained
from data in Table 6.

The Campbelisville field is located in the Eastern Pennyroyal soil
area just outside the Knobs. The soil is derived from a shale contain-
ing a considerable admixture of calcareous material and will probably
be classified as Pearman silt loam. This soil has better internal drain-
age, is less acid, and as indicated in Table 6 is naturally somewhat
more fertile than the soil of the Berea field. The Berea field was
established in 1918 and the Campbellsville field in 1919.

! Private communication from W. . Ligon.
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Table 6.— Composition of air-dry surface soil from manure check plots of
the Bereo and Campbellsville soil fields

Beres Camphellsville
pH of surface soil 4.8 5.5
Cation exchange capacity m.e./100g — .. 8.4 6.8
Replaceable calclum m.e./100 g —— 2.19 2.8
Replaceable magnesium m.e./100 g S .02 1.05
Replaceable potassium m.e./100g . 0.13 0.28
Total nitrogen, lb/acre 2 000 2365
Total potassium, lb/acre —_— 13 650 17 600
Total phosphorus, lb/acre —— e 600 684
Acld-soluble phosphorus, }b/acres . 20 12
Clay  .002 mm, percent ... —. —— 14.0 18.7

& Soluble in 0.06 N H:804,

Soil Treotment

The soil treatments and fertilizers used on these fields have been
fully described in Bulletin 397 of this Station and therefore are only
summarized here. Manure was used on all plots except plot 1 at
Berea and plot 2 in the general fertilizer tests at Campbellsville, in
amounts, by weight, equal to the crops removed excepting wheat
grain. Varying treatments of limestone and fertilizer have been used
on certain of these plots once in each rotation, as described in foot-
note to Table 13, page 30. Since the fields were established, the limed
plots of the Berea field have received 5 tons, and those of the Camp-
bellsville field 4 tons of ground limestone per acre, mostly in the first
two rounds of the rotation.

Weather

No weather data are taken on either of the experiment fields;
therefore those recorded at the United States Weather Bureau station
nearest each field are used. The Berea field is 2 miles west of the
weather station at Berea, while the nearest to Campbellsville is the
Greensburg station about 10 miles south, Doubtless temperatures
recorded at each station are quite similar to those existing at the
respe}:tive fields at any given time, but the rainfall data certainly indi-
‘ cate only the probable precipitation on the field over periods of con-
siderable length. Weather data obtained at the two stations are pre-
sented in Table 7.

In general, weather conditions at the two stations were about the
same. At Greensburg, the year 1937 was almost normal in tempera-
ture and in total rainfall, although during the growing season rainfall
was somewhat low. Temperatures during the growing season were
near normal and rainfall was about 3.1 inches, or almost 20 percent
less than normal. In 1938 at both stations the temperature was some-



Table 7.— Normol temperature and rainfall, and deportures from normal, ot Berea ond Greensburg, 1937-1941

Normal Normal
monthly Deplnur:!segirze:e;merature' monthly Departure in rainfall, inches
Month temperature, - rainfall,
degrees F, 1937 1938 1939 1840 1941 inches 1937 1938 1938 1840 1941
Beren
Janhuary . 372 f— +0.9 +3.2 —14.8 —0.8 4.85 JUS, —1.61 +0.80 —3.41 — 1.8
February . 3838 —_ +1.6 +4.80 — 121 —54 3.19 S —0.50 +3.99 +0.82 — 2.60
March __________ 468 _— +17.2 +2.0 — 22 —5.8 4.9 L — —0.26 +0.65 +40.29 — 3.31
Aprill o . .. 558 T J— 13.0 —2.9 —_ 24 +3.8 3.84 —1.42 +4-2.91 —0.32 — 0.87
M3y e 64D —_— Ta 413 — 3.1 +r% 4.02 +0.518 —2.34 +0.22 — 316
June .. ... 733 N —2.5 429 + 0.3 +1.1 4.50 +1.23 +1.03 —1.04 4 0.34
July e 768 JR— -+0.3 —0.68 - 1.0 +1.1 4.84 . +1.53 -+1.61s —2.98 4 1.81
August —_— 4.5 — -+32.8s +0.5 4 1.0 +0.7 4,21 R +-0.26= —2.71 +1.28 —_2.32
September .. 69.8 JE— —L.1 r.a — 6.1 -+3.5 2.94 . —0.04 —1.31 -+0.71 — 0.54
Qctober 58.6 ——— ~+1.2 2.6 + 1.4 +586 3.08 J— —2.77 +0.98 —2.54 — 0.68
November e 475 — +1.1 —4.0 — 0.9 —1.4 3.34 PR +0.03 —2.25 +0.23 — 0.57
December __________ 38.0 U 0.0 +1.2 + b.8 -+4.5 4.28 [ —2.00 —2.43 —1.13 — 122
Annual ________ EG8 1.9 +1.3 — 18 +0.7 47.88 ——— ~5.13 +0.93 —7.87 —15.08
Greonsburg
January . ... . .. 365 +95.8 1— 13 :‘:4.2 —14.9 +1.4 5.25 +412.81 —1.18 +1.80 —3.97 — 2,73
February . 363 +2.9 10.1 5.8 00 . =29 3.61 — 1.66 —1.90 +4.36 +1.73 — 3.95
March o 46.1 —3.5 8.0 3.5 —25 —5.4 5.07 — 342 +0.17 +0.95 +0.57 — 2.98
Aprll T 856 +0.6 i 31 —2.3 — 13 +3:1 3.89 — 115 —1.16 +2.30 —1.19 + 152
May e 845 +40.4 -+ 1.0 +0.9 —_ 4.2 +1.3 4.38 — 130 -+0.72 —2.47 —0.83 — 3.37
Jung .. 732 -+1.4 — 18 =+1.4 — 0.4 —-0.3 4.43 4 0,29 -+0.87 +1.20 —2.41 + 3.72
July e 768 —1.0 0.5 —0.2 - 1.7 +0.4 3.84 — 1.18 -+1.74 —0.40 —1.54 - 3.88
August - 752 +3.4 24 40,1 - 0.8 —0.3 4.18 — 0,94 -4-0.87 —1.56 —2.15 — 051
September . ... 688 —-3.0 — 0.8 +3.56 — 4.3 -+2.2 3.29 — 1.21 +0.72 —3.13 —1.87 — 2.60
Octob . BTl —28 4 0.8 +29 — 0.1 +45.8 339 - - 0.66 —3.05 ~1.29 —~2.47 4 152
November ... 457 —3.4 4+ 13 —4,1 — 1.1 -0.8 3.56 T —1.85 +-0.87 —2.85 ~1.87 <+ 0.35
December __________ 373 - =13 4+ 0.1 +0.7 -+ 6.9 +6.3 4.52 — 2.08 —2.37 —2.05 —0.01 — 1,93
.3 -+ 3.2 +1.3 - 2.1 ~+0.9 48.40 - — 0,83 —3.90 —2.84 T —12.17 — 6.07

- Anpuel . 561

a Average at the Richmond Weather Bureau Station, about 14 miles north of the Berea soil fleld. No data were avallable at the Berea Station
for these periods. - g . . . b -

‘
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what above normal and rainfall slightly below normal. During the
growing season temperature was about normal and rainfall above
normal. The average temperature at each station during 1939 was
somewhat above normal and the rainfall nearly normal. Departures
for the growing season were similar to those for the year. In 1940,
temperature averaged slightly below normal and rainfall was 16 per-
cent and 24 percent below normal at Berea and Greensburg, respec-
tively. The year 1941 was essentially normal in temperature at both
stations but rainfall was 31 percent below normal at Berea and 12
percent below normal at Greensburg. During the growing season the
average temperatures at both stations were somewhat above normal.
Rainfall was slightly below normal at the Berea station and somewhat
above normal at the Greensburg station.

' VARIETAL DIFFERENCES IN YIELD

As previously noted, during the 1938 and 1939 seasons at Berea
and the 1937, 1938, and 1939 seasons at Campbellsville two varieties
of corn were grown on each plot; one an open-pollinated variety, the -
other, one of the better Kentucky hybrids. In 1940 and 1941 only the
hybrid varieties were grown. At the Berea field the varieties used
were Reid Yellow Dent and Kentucky yellow hybrid Y-101; at Camp-
bellsville they were Pride of Saline and the Kentucky white hybrid
D-69. Average yields of each variety at both fields are shown in
Table 8. Data for several similarly treated plots at each field were
averaged as follows: all no-treatment plots; all manure check plots;
all manure and superphosphate; all manure and rock phosphate; all
manure, limestone, and superphosphate; all manure, limestone, and
rock phosphate; and all potash plots with manure, limestone, phos-
phate, or nitrate. There were no plots with potash only, or potash
and manure only. Plots treated with nitrogen fertilizers are not
grouped separately but are averaged in with the phosphate or potash
group to which they belong.

At Berea the hybrid variety averaged over 20 percent more ear
corn than Reid Yellow Dent, and about 10 percent less stover
(Table 8). At Campbellsville the two varieties produced similar aver-
age yields of ear corn, but the hybrid produced about 8 percent less

stover,



Table 8.— Acre-yleld of ear corn and stover on similorly treated plots* at Berea end Campbellisville
(Stated as pounds per acre, oven-dry.}

Average, all
;nﬁ’ﬂ. av No treatment M Msp MRp MLSp MLRp K with others¢ treatments
Graln Btover Graln Stover Graln Stover Grain Stover Graln Stover Graln Btover Graln Stover Graln Btover
Berea
1938
Hybrid 860 517 1180 638 1770 858 16565 T3 1825 g05 1872 1020 1920 985 1640 833
mcs)n.l’. 350 435 7654 481 11280 789 11260 858 1480 948 1665 1203 16353 1095 1307 880
Hybrid . ... 308 315 [3:1] 441 1050 635 1280 880 1370 908 1625 1058 1487 978 1205 ;11!1

OP. e 34 333 322 454 908 850 1210 1095 1195 945 1350 1313 1266 1100 1043
1940, hybrid = 3865 455 1160 745 2650 11656 8335 2040 9270 1833 3870 2308 4600 2118 2810 1716
1941, hybrid . 305 458 844 867 2165 1766 3095 2330 3064 2311 3473 2427 23968 2177 2500 1970
Average of hybrid 459 440 810 672 1883 1113 23521 1608 2382 1614 27365 1705 2739 1565 T086 1329

Camplellsville

1837

Hybrid . - — — 1872 1401 3040 2208 3213 2012 2903 1845 3300 2385 3220 32273 42T 1870

“‘%P. ——— w— 1871 1454 2717 2223 2980 2638 2614 2073 2850 21682 3270 2637 2430 13011

Hybrid — 1850 850 2561 1400 3480 1808 3378 2037 3567 1903 8813 2123 8760 2010 J17 1760

IB%P. 1120 870 3007 1482 4070 2210 4,260 2300 4313 2203 4657 2300 4182 2550 23770 1090

Hybrid 850 880 2693 1768 4088 2BTT 4343 2800 4073 2757 45687 2837 4£305 3010 3600 2407

B, 830 860 2871 1030 4000 29627 3907 2993 3953 2880 4117 3JS00 4265 3375 3510 2540

a30 820 1850 1157 4910 1680 3137 1927 2733 1780 3107 1993 3032 1935 2380 1680

OP.
1940, hybrid
1941, hybrid . 1637 1981 2409 1743 9848 2482 35627 2623 4034 2388 4309 2695 4180 2619 839 23230

Averags of hybrid 13214 P33 2317 1499 8408 2231 3560 2280 3462 2134 3819 2407 3701 2979 8051 1869

& M= manure; Sp == 18 percent superphosphate; Rp — rock phosphate; L —limestone; K — 50 percent muriate of potash; N — nitrate of soda. All
plots recelving potash were treated also with other materials. Plots on which phosphate applications were discontinued in 1930 are included in plot
groups according to the phosphates they recelved prior to that year. .

b At Berea, hybrid Ky.¥-101; at Camphellsvills, hybrid Ky.D-69, O.P.= open pollinated; at Berea, Reld Yellow Dent; at Campbellsville, Pride of

Saline,
¢ At Berea, average from MLPK and MLRPE plots. At Oampbelisville, average from MSpKN, MBsKN, MLSpEN, and MLBsKN plots.
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SEASONAL VARIATION IN YIELD

Great differences occurred in average yield of corn on the two
fields during the time this study was in progress (Table 8). Average
vield of ear corn from the hybrid variety at the Berea field ranged
from a low of 1,205 pounds per acre in 1939 to a high of 2,910 pounds
in 1940. At the Campbellsville field the lowest yield, 2,360 pounds of
ear corn per acre, was produced in 1940 and the highest, 8,600 pounds,
in 1939. Both total annual and seasonal rainfall probably were much
the same at both fields during those two years and temperatures quite
similar (Table 7). However, the soil of the Berea field has poor
internal drainage, whereas that of the Campbellsville field has rela-
tively good internal drainage. The former was therefore wet during
the first half of 1939, whereas the latter had a more favorable moisture
content. In 1940, while the soil of the Berea field was not too wet
during the spring and summer, the soil of the Campbellsville field was
deficient in moisture, especially from April through August,

At the Berea field during the 1938 and 1941 seasons intermedialtc
ear corn yields of 1,640 pounds and 2,590, respectively, of the hybrid
variety were obtained, This may be explained by thc fact that soil
moisture conditions were rather unfavorable from May through Au-
gust in 1938, and more or less satisfactory throughout the early grow-
ing season in 1941.

At the Campbellsville field during 1937, 1938, and 1941 ear yields
of the hybrid variety were 2,735, 3,170 and 3,392 pounds per acre
respectively. In 1987, rainfall in January was excessive but there-
after it was below normal throughout the growing season. The 1938
season was more favorable though rainfall was probably somewhat
deficient at planting time. In 1941 when ear yields almost equaled
those of 1939, rainfall was slightly below normal at planting time but
greater than normal during June and July, and then an almost normal
amount during August made a very good growing season.

EFFECT OF SOIL AND SOIL TREATMENT ON YIELD

Hybrid corn Ky. Y-101 produced an average yield of 459 pounds
of ear corn and 446 pounds of stover per acre on the untreated plot
of the Berea soil in the period 1938-1941 (Table 8). On the untreated
plot of the Campbellsville field during the same period, the hybrid
Ky. D-69 produced an average yield of 1,214 pounds of ear corn and
993 pounds of stover. These differences in yield were caused primarily
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by difflerence in natural productivity of the two soils. Probably the
Campbellsville soil is more productive because of better internal
drainage and its greater native base content (Table 6).

Yields of corn are greatly improved on both soils by the use of
manure, limestone, and fertilizers, as shown by yield data in Tablecs
8 and 13. Manure used in amounts equivalent to weight ol crops
removed per rotation, wheat grain excepted, produced twice the car
yields and 50 percent larger stover yields than the untreated soil. The
use of phosphate fertilizers, either superphosphate or rock phosphate,
caused another increase of 100 percent in the yield of grain at .the
Berea field and about 50 percent at the Campbellsville field. Rock
phosphate has been more effective in this respect than superphosphale.
However, rock phosphate was used at twice the rate of superphosphate
(this amounted to equal money value at the time the fields were
started), and therefore about four times as much total phosphorus
has been applied to the rock phosphate-treated as to the superphos-
phate-treated plots. Attention should also be called to the appar'ently‘
very slight advantage of the higher rates of phosphate applications on
the Campbellsville field in comparison with lower rates (Table 13),
and it should be further noted that no phosphate was applied to plots
5, 6, 11, and 12 after 1929; consequently the comparative yields of
these plots measure in part the residual effect of phosphate applica-
tions before 1930. On both fields the residual effect of rock phosphate
treatment before 1930 has been substantially larger than that of super-
phosphate (Table 13). Liming the soil along with phosphate treat-
ment has caused a substantial further increase in yield at Berea over
manure plus phosphate treztment, and at Campbellsville it has in-
creased corn yield slightly. '

Potassium [ertilizers have caused no increase in yicld of corn at
either of the ficlds and nitrogen fertilizers used at Campbellsville have
not aflected yield. It is difficult to deterinine from the Campbellsville
held data presented in these tables whether potassium and nitrogen
fertilizers had any effect on corn yield, but complete data of this feld
presented by Roberts et al (5} indicate they have had very little effect.!
; ‘_Dur_ing lhg rélatively long periods of experimentation on the soil experiment
l;fllicll: (l)l[ l\:zmuck'y l'olal n'l'“ll C.thlllIC;l.lly available c:l.ltfium and phosphorus have been

t up to a very considerable extent by regular application of limestone and
phosp!:a.uf fertilizer (11). In many cases the reserves of these clements built up in
the soil ave suflicient to maintain yields for a number of years without further addi-
l.u.ms. Crop growth and Yield daw indicate that growing legumes and returning
manure have helped maintain the available nitrogen and polassium contents at

faitly satisfactory levels at least for corn. On the other hand, in the soil of most of

the manured and fertilized plots at the soil experiment ficlds, the amount of poras-
sium available is decreasing rapidly.
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VARIETAL DIFFERENCES IN COMPOSITION

Hybrid and open-pollinated varieties at hoth ficlds differed little
in average percentages of calcium and potassium (Tables 9 and 10).
It seems doubtful, therefore, that one of these varieties when grown
widely would be richer than the others in either element. Ncither is
there any evidence that one variety contains appreciably ‘more of
either element than the other varieties when grown with specific fer-
tilizex treatments. There are insufficient data, however, to permit of
a critical analysis of the relative amounts of these elements in the
varieties studied.

Average phosphorus and nitrogen contents of the grain of the
Campbellsville field were a little larger in open-pollinated varicties
than in hybrid varieties (Tables I1 and 12). The content of phos-
phorus was also slightly larger, on the average, in the stover of the
open-pollinated variety grown on the Berea field than in the stover
of the hybrid variety, but the stover of the hybrid variety produced at
Campbellsville was slightly higher in phosphorus than that of the
open-pollinated variety. Nitrogen percentages were (uite similar in
the stover of the two varieties. It may be concluded that these data
indicate no substantial superiority of either variety in its percentages
ol any of the common nutrient elements.

SEASONAL VARIATION IN COMPOSITION

The average calcium content of the grain of both varieties varied
considerably from year to year at each field (Table 9). Grain of the
hybrid variety produced on ail plots of the Berea field contained
0.0134 percent calcium in 1938, 0.0089 percent in 1939, and 0.0083
percent in 1941. On the Campbellsville field in 1937, 1938, 1939, and
1941 the average percentages were 0.0113, 0.0122, 0.0056, and 0.0068,
respectively. The difference between the lowest and highest average
calcium content was 61 percent in the Berea crops and 117 percent in
the Campbellsville crops.

Stover from the two fields varied less from year to year in average
calcium content than the grain. The stover of the 1938, 1939, and
1941 crops contained averages of 0.500, 0.598, and 0.504 percent of
calcium at Berea; and 0.348, 0.486, and 0.472 percent at Campbells-
ville, respectively. Extreme differences between the percentages in
the Berca and Campb'ellsville crops for those years were 19 and 39
percent, respectively. i

Other considerations being equal, the soil treatment that produces
the most uniform chemical composition along with satisfactory yield



Table 9.— Calcium content of grain and stover from similarly treated plots* at Berea and Campbellsville
{Stated as percent, oven-dry.}

Average all
Year No treatment M MHp MRp ML3p MLRp E. with othersc treatments
b
*nd kind® . “Grain Stover Graln Biover Grain Stover Graln Stover Graln Stover Graln Stover Graln Stover Graln Btover
Berea
1938
Hybrid S ) U T 400 0124 457 0118 518 0121 407 0147 b521 0138 S521 0134 4560 0134 800
P, 0135 300 .0128 380 0108 461 0120 598 0149 546 .0138 528 0149 361 L0133 408
1838
Hybrid ..o e 0124 473 0103 493  .00sg 490 0090 853 0092 842 0070 871 .0085 583  .0089 598
Q.P. 0137 526 .0108 468 .0091 480 0089 829 0001 855 .0083 411 0083 606 0094 582 -
1940, hybrid ——— —— 410 T 415 — _— — 606 — 483 — 542 —_— 483 [ -—
1841, hybrid D115 420 0087 302 0072 300 0081 499 0085 585 .0078 581 0078 546 0083 504
Average of hybrid ____ 0126 43T 0105 439 00838 A8 0097 539 0108 558 .0095 599 0009 519 0102 534
Camphlellsville z
1937 =
Hybrid S — 0108 335 0101 380 .0103 521 0127 A48T 0107 453 0128 492 0113 445 )
IB?B'P. —_— — 018 328 0137 419 0105 480 0153 .423 0107 604 0180 437 lo133 448 :B
Hybrid emievveeeeree 0130 L2356 0113 287  .0131 848 0132 370 0160 338 0114 403 0092 .338  .0122 348 a
1939.?. 0125 238 .013% 278 0116 431 .013P 350 0125 371 0118 384 0098 326 .01l9 337
Hybrid .. . ... ... . .0086 486 0055  .425 D060 A4T 0051 454 0058 539 0083 .530 0059 518 L0056 488
O.P. D049 452 0056 384 ,0047 .358 .0050 538 0053 522 ,0058 .602 0061 T2 0054 479

1940, hybrid . R % 1 S— i 3:1: E— -1 S— 837 K72 S— 633 . - | — 587
1641, hybrid . . .. 0083 425 0071 4329  .0066 408 0085 452 0070 B1T 0071 ° 404 0063 520 0088 AT2
Average of hybrid 0080 .392  .0087 383 0085 429  .0088 487 0103 501 0088 .602  .0088 480 0080 467

& M = manure; 8p = 16 percent superphosphate; Rp — rock phosphate; L = limestone; K — 50 percent muriate of potash; N = nitrate of soda. All
plots receiving potash were treated also with other materianls. FPlots on which phosphate applications were discontinued In 1930 are included In plot
groups according {o the phosphates they received prior to that year.

Baub At Berea, hybrid Ky.Y-101; at Campbellsville, bybrid Ky.D-80. ©.P, = open pollinated; at Berea, Reld Yellow Dent; at Camphbellsville, Pride of
ne,

¢ At Berea, average from MLPK and MLRPE plots. At Campbellsville, average from MSpEN, MBsEN, MLSpEN, and MLBSKN plots.
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Table 10.— Potassium content of grain ond stover from similarly treated plots® ot Berea and Campbellsville
(Stated os percent, oven-dry.}

Average all
Year No treatment M MSp MRp MILSp MLRp . K with otherse treatments
snd kind® Graln Stover Grain Btover Crain Stover Grain Stover Orain Stover Graln Stover Grain Stover Graln Stover
Berea
1938
Hybrld . .35 am 381 1.34 318 1.02 .398 J— 366 — 388 .80 393 1.23 318 ST
O.P. 352 1.15 364 ) 374 1.01 379 J— 376 ——— 363 82 378 1.11 .368 04
1938 -
Hyvrld . 380 1.19 350 88 367 98 ,392 80 373 .98 383 1.19 37 125 378 1.04
O P . 048 .88 341 B3 .37 : 1] J86 .88 A78 .98 8391 58 374 1.1% 974 04
1940, hybrld == ___ .68 — 1.22 — —_ — S:1) —_— —_— —_ Aj — 1.06 _— —_—
1841, hybrid .34 .85 .375 128 398 1.24 422 1.04 339 .58 378 .89 338 1.13 378 1.04
Average of hybrid 358 B0 368 1.20 380 1.08 A04 .87 358 .08 .388 .80 3687 1,17 31 1.01
Ca;n];ﬁellﬂlllo
103
Bybrld e e ek m _— 320 1.70 938 1.35 L3687 1.12 208 1.38 364 1.26 282 141 .333 1.41
O.P. — —_— 200 1,60 338 1.36 Y 1.18 262 1.20 340 141 .287 1.41 314 1.40
1938
Hybrid . 380 1.4 397 1.27 304 1.17 A6 1.14 381 1.07 403 1.12 368 1.25 378 1.19
0.P, 340 1.38 364 1.20 317 1.31 414 1.10 350 1,30 335 114 .52 1.21 354 1.24
1939
Hybrid ——. L350 1.48 927 1.61 359 1.27 .365 1.4 363 1.18 378 118 350 1.29 851 1.35
O.P. 208 1.15 Jga1 1.40 360 1,10 334 K] 321 1.03 \ 295 89 351 1.08 323 1.14
1940, hybrid = ____ 1.27 — 1.41 — 1,32 - 1.03 — 1.02 — L14 — 1.14 — 1.22
104%, hybrld . .37 1.38 367 1.81 3687 1.28 A5 1.4 351 1.87 355 1.688 369 1.46 349 1.80
Average of hybrid ... .360 1.38 353 1.58 3857 124 486 L1§s .348 120 348 1.37 Jg44 1.31 358 1.35

L M = manure; 8p — 1¢ percent superphosphate; Rp = rock phosphate; L= limestone; K — 60 percent murlate of potash; N — nitrate of soda. All

plots recelving potash were treated also with other materials. Flots on which phosphate appiicationa were discontinued in 1930 are included in plot

groups according to the phosphates they recelved prior to that year.

Balh: At Beres, hybrid Ey.¥-101; at Campbellsville, hybrid Ey.D-88. O.P, —open pollinated; at Berea, Reld Yellow Dent: at Oampbellsville, Pride of
8.

¢ At Beres, avotage Irom MLPE and MLRPK plots, At OCampbellsville, average from MSpKN, MBsKN, MLSpEN, and MLBSKN plots.
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Table 11.— Phosphorus content of grain and stover from similorly treoted plots® ot Berea ond Campbellsville
(Stated as percent, oven-dry.)

Average, all

Year No treatment M MBEDp MRp MLSp MLRp K with others¢ treatments
b
and kind Grain Btover Graln Stover Grain Btover Graln Stover Grain Stover Grain Btover Graln Stover Grain Stover
Bt;sea 3
38 .

Hybrid . e 258 .083 218 089 2689 KT 318 137 268 074 321 087 278 077 281 086
O.P. 234 085 230 078 .293 103 330 162 284 .058 283 109 287 003 283 087

1830
Hybrid ——— e 2188 02 214 0683 244 077 257 128 257 084 240 0832 a9 oM 240 .082
P, 180 071 .198 089 260 019 .28% 162 245 084 283 135 247 098 242 .104
1940, hybrid ... .180 063 — 071 J— - o 144 - 1 1% S, f— — 053 — —
1941, hybrid o 202 093 168 051 .34 078 300 118 207 058 273 100 208 078 44 081
Average of hybrid ____.. .208 073 206 085 262 079 24 IR 243 063 278 083 242 070 .255 083

Camphellsvilie

1937
Hybrld e . 201 078 276 078 330 121 236 091 243 083 208 008 345 087
mg)s.P. — — 234 064 A1 101 320 093 275 077 260 .082 305 078 270 080
Hybrid oo 265 070 259 078 .302 127 336 169 204 108 247 .143 238 095 .280 L113
mga.P. 239 078 286 076 Ja03 14 365 .152 280 085 289 086 287 .108 399 099
Hybrid . .182 062 .108 069 284 078 283 084 247 067 312 098 266 069 247 076
O.P. 185 084 231 056 208 .063 264 100 248 074 .251 117 202 .069 .254 077
1940, hybrid . = .155 082 J— 0568 I 065 -~ 095 - .083 . 083 — 063 - .089
1941, hybrid . __. 202 045 197 057 264 067 .278 109 215 .061 260 085 245 073 231 068

Average of hybrid .198 060 214 087 .381 083 .308 118 248 078 2688 085 2566 079 251 083

& M == manure; Sp = 18 percent superphosphate; Rp — rock phosphate; L — limestone; K — 50 percent muriate of potash; N = nitrate of soda. AN
plols receiving potash were treated alse with other materials. Flots on which phosphate applications were discontinued In 1930 are included In plot
groups according to the phosphates they received prior to that year. i
s u;; At Berea, hybrid Ky.¥-101; at Campbellsville, hybrid Ky.D-89. O.P. — open pollinated; at Berea, Reid Yellow Dent; at Campbellsville, Pride of

allne. .
¢ At Berea, average from MLPEK and MLRPK plots. At Campbellsville, average from MSpKN, MBsKN, MLSpKN, and MLESEN plots.
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Table 12.— Nitrogen content of com grain and stover from similarly treated plots* ot Berea ond Campbellsville_
(Stated as percent, oven-dry.) -

) . " ’ Average, ail
Year No treatment M MSp MRp MLSp MLRp K with others® treatments

LI -
and kind| QArain Stover QGrain Stover (Grain Stover QGraln Stover Grain Btover Grain Stover Grain Stover Grain Stover
Beren i v
1938 . =
Hybrid 1.62 0.99 142 109 1.42 0.96 1.24 0.68 147 0.80 1.48 0.95 1.49 0.91 1.44 0.92 =
O.P. 183 1.30 1.56 1.12 1.44 0.88 1.43 0.86 1.54 0.74 1.53 1.03 1.66 1.02 1.58 0.94 :
1938 .
Hybrid 174 1.16 1.57 0.90 1.38 0.87 1.37 0.72 1.44 0.83 1.63 0.87 1.56 0.90 1.51 0.82 . g
Q.P. 1.71 1.19 1.40 0.76 1.44 0.69 1.39 0.85 151 0.85 1.41 0.8 1.44 0.81 1.46 0.79
1940, hybrid — 128 __ 112 — . 088 ... 0S8 .. . . ... 058 .  __ Q
1941, hybrid 1.47 0.80 121 0.68 121 0.57 1.23 0.65 139 0.72 1.58 0.6 1,31 0.69 138 0.68 2
Average of hybrid 1.61 1.08 1.40 0.04 1.34 0.73 128 073 1.43 0.75 1.56 0.83 1.45 0.17 1.44 0.81 g
Campbellsville ’ 5
1037 . E
Hybrld o e . 1,35 1.04 1.38 0.83 1.40 0.90 1.38 0.96 1.7 090 . 141 107 1,36 0.95 g
P, —_—— — 1.52 0.54 1.45 0.92 1.53 0.77 1.483 0.81 1.62 1.04 1.58 0.85 1.55 0.87 o
1538 a
Hybrld ... 128 0.98 132 . 0.85 1.41 0.86 1.37 078 _ 1.58 104 . 1.8 1.08 1.53 1.00 1.42 0.5 =
O.P. 1.72. 107 1.60 0.87 161 0.87 1.52 0.81 1.713 1.06 174 1.01 1.79 1.08 1.60 0.53 g)
1939 ) - : o
Hybrid ... 1.77 1.20 1.61 1.0% 1.60 0.92 1.58 0.88 1.54 0.98 1.61 0.95 1.62 0,95 1.62 0.99 §
O.P. 166 ° .1.17 1.62 0.98 1.0% 0.9 71.72 0.90 1.68 098 165 1.06 1.68 0954 1.86 0.95 o
1940, hybrid 155 1.18 _— 1.10 —_— 1.05 —_— 0.85 — 101 1.08 — 100 . 1.08 g
1941, hybrid ___. 1.38. D0.63 149 0.74 1.48 0.72 1.48 0.81 1.35 0.88 1.56 092 . 1.62 0.8T 150 0.79 3
Average of hybrid 1.49 0.89 144 0.98 1.46  0.87 1.48 0.86 1.51 0.97 1.53 0.99 155 0.93 148 . 0.94

& M — manure: 8p = }§ percent superphosphate; Rp = rock phosphate; L — limestone; K = 50 percent muriate of potash; N = nitrate of soda. -All
plots recelving potash were treated also with other materials. Flots on which phosphate applications were discontinued in 1930 are included In plot
groups according to the phosphates they recetved prior to that year. -

s llh At Berea, hybrid Ky.¥-101; at Camphbellsville, hybrid Ky.D-69. O.P. — open pollinated; at Berea, Reid Yellow Dent; at Campbellsville, Pride of
aline.

¢ At Berea, average from MLPK and MLRPK plots. At Campbellsville, average from MSpKN, MBsKN, MLSpKN, and MLBsKN plots.
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from year to year is to be preferred to treatments that are accompanied
by wide annual fluctuation in composition. It therefore is desirable
to study briefly the variations with respect to treatment. Hybrid grain
produced on Berea field plots treated with manure and rock phosphate
contained 49 percent more calcium in 1938 than in 1941, years of
highest and lowest content during this study (Table 9). Plots receiv-
ing other fertilization produced extreme variations in calcium content
of 65 to 73 percent. Hybrid grain from plots of the Campbellsville
field treated with manure, limestone, and rock phosphate varied 81
percent from its lowest average content of calcium in 1941 to its
highest in 1938. Grain from the untreated plot had a similar varia-
tion and from plots treated with manure only a variation of 102 per-
cent. Variations of 141 to 185 percent occurred with other fertilizer
treatments.

Stover from all groups of fertilized plots of the Berea ficld showed
about the same seasonal variation in average calcium content, the
range being 22 to 33 percent, the least being in crops fertilized with
potassium. Annual variation in calcium content of stover from the
groups of plots of the Campbellsville field was 62 to 113 percent, the
least variation being in crops fertilized with manure and superphos-
phate, Liming in addition to phosphate fertilization caused an in-
crease in the annual variation in average calcium content of the stover.

The average potassium content of all the grain of the hybrid
variety grown on the Berea field during these studies, was essentially
the same each year (Table 10), but a variation of about 13 percent
occurred on the Campbellsville field. The content of this element in
the stover from the Berea field was approximately the same each year,
but that in the stover from the Campbellsville field varied 34 percent.

Potassium content of the grain of the hybrid variety from plots of
the Berea field treated with manure, rock phosphate and limestone
varied only 2 percent during the period of this study, whereas grain
from other groups of treated plots varied from 7 to 17 percent. A
variation of 9 percent occurred in the grain of the Campbellsville
field from plots treated with manure and superphosphate. Grain of
other groups of treated plots varied 14 to 81 percent, the largest varia-
tion being in grain produced on plots receiving potassium fertilizers.

The annual variation in potassium in hybrid stover from potas-
sium-treated plots on the Berea field was 18 percent; in other groups
of treated plots from 26 to 67 percent. Stover from the Campbellsville
plots fertilized with manure and superphosphate, varied 9 percent,
A range of 67 percent occurred in stover from plots treated with lime-
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stone, manure and superphosphate. Potassium fertilizers on the Camp-
bellsville field produced stover that -varied a2 maximum of 27 percent
- in potassium content.

As shown in Table 11, the average phosphorus content of the grain
of the hybrid variety produced on the Berea field ranged from a high
of 0.281 percent in 1938 to a low of 0.240 percent in 1939, a difference
of 17 percent. At the Campbellsville field the range was from 0.280
percent also in 1938 to 0.231 percent in 1941, a difference of 21 per-
cent. The average seasonal variation in phosphorus content of the
open-pollinated varieties was much the same as for the hybrid varieties.

The average phosphorus content of the stover of both varieties
produced on the Berea field was nearly the same in all years, ranging
in the hybrid variety from 0.081 percent to 0.086 percent and in the
open-pollinated variety from 0.097 percent to 0.104 percent. At the
Campbellsville field, stover of both varieties varied greatly in phos-
phorus content, ranging in the hybrid variety from 0.068 to 0.113
percent and in the open-pollinated variety from 0.080 to 0.099 percent,
differences of 66 percent and 23 percent respectively.

The phosphorus content of the grain of the hybrid variety varied
less at both fields on the plots receiving manure and superphosphate
than on plots with other treatment. The range for the former was
12 percent at Berea and 14 percent at Campbellsville. Ranges for the
other treatments were 16 to 47 percent at Berea and 16 to 65 percent
at Campbellsville.

In the stover at Berea, the least variation in phosphorus content,
amounting to 11 percent, again was on the plots treated with manure
and superphosphate. Variations of 22 to 48 percent occurred where
other treatments were used. The phosphorus content of stover
from all fertilizer treatments at Campbellsville varied widely, the
range being from 51 to 120 percent—least in crops from plots treated
with potash in addition to other elements.

The average nitrogen percentages in the hybrid grain produced
on the Berea field as shown in Table 12, ranged from 1.38 percent in
1941 to 1.51 percent in 1939, a difference of 9 percent. In the hybrid
grain from the Campbellsville field the range was from 1.50 percent
to 1.62 percent, a difference of 8 percent. Extreme variation in the
average nitrogen content of stover from the Berea and Campbellsville
fields were 34 percent and 85 percent, respectively.

A seasonal variation of 6 percent in average nitrogen content oc-
curred in grain from plots at the Berea field treated with manure,
limestone, and superphosphate; that from other fertilizer treatments
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was from 10 to 19 percent. The manure, limestone and superphos-
phate treatment was also effective in producing grain of uniform nitro-
gen content at the Campbellsville field. Grain from this group of
plots varied only 14 percent; that from other treatments varied 15
1o 20 percent.

Nitrogen in the stover from Berea plots fertilized with manure
and rock phosphate varied 32 percent during the years of these studies,
and the crop from other treatments and the untreated plot varied 42
to 68 percent. Stover from the fertilized plots of the Campbellsville
ficld ranged in nitrogen content from 18 percent in the crop from the
plot treated with manure, limestone and superphosphate to 46 per
cent in that from the plot treated with manure and superphosphate.

Thus, at both fields the average potassium and nitrogen contents
of the grain varied much less than the phosphorus content which, in
turn, varied less than the calcium content. The range in each of these
elements in grain from the Campbellsville field was greater than in
grain from the Berea field. The variation in composition of the stover
from the Berea field from year to year was much less than in the grain.
Potassium varied somewhat less than calcium and phosphorus, which
in turn varied substantially less than nitrogen. Nitrogen variations in -
the stover from the Campbellsville field on the other hand, were
lower from year to year than any of the other elements but potassium
variations were only slightly greater. Phosphorus and calcium con-
tents varied much more than nitrogen and potassiuni. On the whole
stover from the Berea field varied less from year to year in these four
clements than that from the Campbellsville field.

The data are insufficient to indicate definitely whether any treat-
ment is more effective than others in producing grain and stover from
year to year similar in content ol nitrogen, phosphorus, potassium,

“and calcium; nor do they show definitely the effect of weather upon
composition. They do suggest, however, that superphosphate is su-
perior to rock phosphate treatment in causing uniform phosphorus
and nitrogen contents in both grain and stover. Such relative effect
appears reasonable because the superphosphate applied to the plots
carried but 14 of the amount of phosphorus applied in rock phosphate.
Therefore in these tests rock phosphate treatment should provide
more often than superphosphate treatments an amount of phosphorus
in excess of the needs of corn. This tentative conclusion is supported
by the larger average phosphorus contents of both grain and stover
from the rock-phosphate treated plots of both fields (Table 11).
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" EFFECT OF SOIL AND SOIL TREATMENT ON COMPOSITION

The primary purpose of these experiments as previously noted,
was to obtain information concerning the effect of soil and soil treat-
ment on the chemical composition of crops. While the data obtained
to date may be insufficient to reveal the exact degree to which the
chemical composition of corn grown on two soils is influenced by
specific liming and fertilizing treatments, they do suggest certain gen-
eral relationships, which are here considered briefly.

Ash

Data presented in Table 13 show that grain from the untreated
plots of the Berea and Campbellsville fields contained averages of 1.14
and 1.13 percent of ash respectively. The manured check plots of the
iwo fields produced grain containing averages of 1.10 and 1.22 percent
respectively. Grain produced on the plots of the Berea field treated
with manure and superphosphate and with manure and rock phos-
phate contained an average of 6 to 17 percent and 28 to 32 percent
more ash, respectively, than grain from manured check plots. Liming
in addition to the phosphate treatment caused a further increase of
3 10 17 percent, while potash added to limestone and phosphate [er-
tilization resulted in a small decrease in ash content. Grain produced
on plots of the Campbellsville field treated with manure and super-
phosphate and with manure and rock phosphate varied from about 4
percent less to 8 percent more, and from 6 to 24 percent more, respec-
tively, in ash content than grain from the manured check plots. Lime-
stone in addition to manure and a phosphate fertilizer had little if
any effect on the average content of ash in the grain.

Average ash percentage in the stover grown on the Campbellsville
field, in contrast to the percentage in the grain, was highest in crops
grown on the manured checks and untreated plots and lowest in those
from plots fertilized with rock phosphate, the latter containing from
82 to 94 percent as much as the former. Stover produced on the Berea
field was somewhat higher in ash content than that produced on the
Campbellsville field and the content varied less from plot to plot. At
this field, variation in ash content of the stover appeared to be unre-

lated to soil treatment.
Silica
The insoluble residue from the ash determinations was used for
silica in the analysis of the crops of 1987 and 1938. In subsequent

crops, the residue left from the wet combustion of the samples with
perchloric' and nitric acids was used. By either method, duplicate



Table 13.— Average yield ond composition of corn grown on the Berea and Campbellsville field plots during the period of this study
(Yield stated os pounds per acre and composition as percent, oven-dry.)

b Tleld Ash Calejum Magnesium Potagsivm Phosphorus Nitrogen
Plote Treatment QArain Stover Graln Stover Graln SBtover (Grain Stover Grain Stover Qraln Stover Graln Stover
38-194
B"fa (a9 "m,lﬁe 399 438 1.14 542 .0127 420 113 237 347 .90 210 075 1.64 1.13
2B ML {BP) 2143 1348 1.3 5.58 0102 534 .105 170 a7 1.14 237 077 1.45 .88
2w ML (Aine Rp) oo 2029 1386 1.20 578 .0102 517 .104 .200 257 1.04 231 0569 1.47 .86
3 M 782 500 1.12 6.66 .0107 A44 102 204 .351 L12 185 060 1.42 .58
4 ooevee MSBp (4001b) o 19562 1229 1.30 506 .0002 457 107 148 .368 1.03 255 074 1.31 87
4a MSp (400) . . 1720 1032 118 6.48 .0092 455 115 155 395 110 282 080 1.37 7
6 ~——— MRp (B00ID) —.rrver———— 2249 1588 1.42 5156 .0086 527 120 .156 411 .98 303 140 1.34 )
58 MRp (B00Iby .. 2298 16584 1.48 4.98 0087 569 113 185 388 .96 202 .130 1,29 Rl
[ - MLSp {(4001b) oo 2536 1653 1.34 B.34 .0108 865 A12 202 82 .86 260 072 1,48 B4
a MLSp {4001b) e 2231 1510 1.39 5.55 .0112 827 105 .205 341 111 237 068 1.49 .81
? ——— MLRr (8001b) o 23754 1818 1.48 5.40 0097 608 Ja20 .166 305 .86 321 108 1.48 .81
Ta MLRp (8001b) . 2688 1747 1.57 673 .0098 582 117 188 403 .98 287 .120 1.41 .80
8 M 981 708 1.08 5,30 0104 408 110 .182 74 119 4216 088 1.38 89
9. MLSpK (4001by . ... 2453 1608 1.24 581 .0104 525 107 148 385 1,10 243 075 1.40 9
fa MLSpK (4001b) e —— 2050 1325 1.34 65.67 .0108 498 11 149 379 1.13 244 058 1.46 .81
W — . .. MLRESpEK (8001b) 26861 1762 1.49 6.15 .0088 543 115 157 374 120 261 .004 1,45 .82
10a MLRpK (BOOIb) .. 2540 1678 1.19 5.95 .0095 ) 17 150 342 1.31 213 006 1.47 B8
Camphellsville (1037-1941)

g3 None 1108 987 1.13 5.67 .0088 400 112 244 347 134 211 083 1.53 1.00
B9 ——  MSpKN (60010) o — . 3952 32813 1.20 5.31 .00BG 420 119 217 .350 1.40 295 085 1,56 97
g0 M 2528 1M 1.13 5.68 .0100 414 a1 240 338 1.41 236 069 1.48 94
gll — . MBsEN .. .. . 3543 2300 1.17 508 .0088 444 128 231 337 1.34 252 02 1.62 24
817 —o— MLSpEN (8001b) . 8816 2430 1.37 528 .0104 509 .120 243 343 1.21 278 084 1.60 Kk}
%18 e MLBSEN . —e 3870 2351 1.30 5.15 .0095 648 128 .250 339 1.19 357 075 1.66 1.00
1 M 2012 1330 1.29 5.38 .0000 371 .124 228 370 1.53 228 083 1.49 81
o MBp (3001b) . $223 1958 1.23 4.91 0084 398 A17 246 353 1.268 256 .omn 1.48 81

3 MRp (6001b} e 3570 3275 1.36 4.73 .00 462 127 262 365 1.08 293 103 1.49 81
4 M 2345 1465 1.25 5.43 0094 381 119 250 339 1.40 228 063 1.60 81

5 woe MBSp (8001b) 3290 2029 1.39 4,61 .00904 450 127 257 .353 1.08 287 .091 1.49 .83
§o— e MRp (18001b) .. .. 3404 3438 1.59 443 0089 484 138 257 A10 1.08 326 118 1.52 .82
1 oM 2358 1513 1.30 5.20 .Dosg .388 118 234 348 1.52 219 066 1.44 .89

g o MISp (300 .. 3321 %070 1.24 4.88 010 478 130 248 331 1.35 223 089 1.5 R
] MLRp (6001b) . 3820 2374 1.42 4.77 .0083 497 133 269 342 1.32 252 092 1.59 1.02
10 M 2324 1472 1.22 5.30  .0086 384 141 254 350 1.59 230 082 1,55 1.00
11 e — MLSp (900I» . ... 3350 3120 1.1 4.89 0102 500 125 255 .338 1.22 249 A78 1.56 1.01
12 MLRp (180010} ———— . 3808 2447 1.40 4.82 0088 534 124 2mM 357 1.23 272 098 1.58 A7
13 M 2430 1561 1,17 5.38 .0n84 411 .120 246 344 1.61 .223 068 1.45 94
14 oo MRp (120016 . 3765 3422 1.42 503 .0084 524 138 27T 364 1.30 312 113 1.63 54
15 MLRp (12001b) — e 3818 3440 1.97 474 .0083 532 141 281 359 1.23 AT 100 1.88 1.01
16 M 2649 1611 1.16 518 .0084 372 A17 245 833 1.65 202 0687 1.50 53

a “E* and “w* halves of plot 2 have recelved 400 pounds per acre per rotatlon of 18 percent superphosphate and 300-mesh rock phosphate
respectively since 1830. The e’ halves of plots have received no phosphate since 1830, At Campbellaville the first 6 plots (3 to 18) are the general
feriilizer experiment; the others (1 to 16) are from the phosphate experiment.

® Pigures In parenthesis mean pounds per acre of 16-percent superphosphate and of phosphate applied ver rotatlon when flelds were started. At
Berea these rates were reduced % _after two rounds of the rotatlon. At Oampbellsville since 1930 no phosphate has been applied on plots 6, 6, 11
and 12 of the phosphate experl and the rate on plotas 14 and 15 has been reduced one-hal@Basic slag was used in amounts equivalent to
BO0 pounds of 16-percent superphoéphate, 3
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analyses of stover gave essentially the same results, but those of grain
varied 50 much that the results could not be considered accurate. Con-
sequently only the silica content of the stover is reported in Tables 14
to 27. There appeared to be no relation between soil treatment and
content of silica in the stover produced at cither field.

Calcium

Data in Table 13 show that grain produced on the untreated soil
of the Berea field contained an average of 0.0126 percent of calcium,
which is 20 to 38 percent more than in grain from the treated plots
despite the acid reaction (pH 4.9) of the untreated soil. The lowest
average percentage of calcium, as shown in Table 9, was in grain
grown on plots treated with manure and superphosphate, and the
highest in grain from piots treated with manure, superphosphate, and
limestone, The effect of liming in this instance was to increase the
calcium content of the grain by about 16 percent. Plots treated with
manure, rock phosphate and limestone, on the other hand, produced
grain no higher in average calcium content than unlimed plots. Grain
from plots of this field treated with manure and rock phosphate, with
manure and superphosphate, and with manure, limestone, and rock
phosphate had similar average contents of calcium which are from 11
to 17 percent less than the average calcium content of grain from plots
treated with manure, limestone, and superphosphate.

Grain from the Campbellsville field averaged 13 percent lower in
calcium than that grown on the Berea field. The highest average con-
tent at this field, 0.0103 percent, was in grain grown on plots treated
with limestone, manure, and superphosphate. Other treatments pro-
duced grain containing averages of 14 to 20 percent less calcium.

Stover produced on the Berea field contained an average of 0.534
percent of calcium, as shown by Table 9, and that from the Camp-
bellsville field 0.467 percent, or 12.4 percent less than the Berea stover.
Variation in the average percentage of this element in stover from
groups of differently treated plots of both fields was greater than in
the grain.

In contrast to grain, stover from the untreated plot of the Berea
field was lower in average calcium content than that produced by any
group of treated plots, and that from plots treated with manure, lime-
stone, and rock phosphate was higher in calcium content than that
from any other group of plots. The increase in average content
from this treatment was about 30 percent. Manure, limestone, and
superphosphate treatment produced an increase of about 28 per-
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cent in calcium content of the stover above that in siover from the
untreated plot, Other fertilizer treatments caused increases of 8 to 25
percent. Potassium fertilization increased the calcium content of the
stover 25 percent above that from the untreated plot, and treatment
with manure alone gave no appreciable increase.

As on the Berea field, stover grown on the untreated and manured
check plots of the Campbellsville field was lower in calcium than
stover from the fertilized plots, and the highest average content of
this element was in stover from plots treated with manure, limestone,
and superphosphate or rock phosphate. The respective averages were
0.393 percent and 0.503 percent, a difference of 28 percent. Stover
from the latter plots contained an average of about 9 percent more
calcium than that from the comparable unlimed plots. Potash fcr-
tilization on the Campbellsville field produced stover containing about
23 percent less calcium than stover from the comparable plots receiv-
ing no potash fertilization. ' o

A few conclusions appear to be warranted by the results presented
in Table 9. Limestone and superphosphate treatment on both fields
provided conditions that favored a greater concentration of calcium
within the grain than other fertilizer treatments. Limestone and rock
phosphate treatments which added even larger amounts of calcium to
the soil also provided favorable conditions for calcium enrichment of
the crop but in this instance the calcium remained in the stover. This
suggests that more calcium is taken into the plant in the carlier stages
of growth from the former than from the latter plots. The content of
the crop from the untreated plot of the Berea field may be taken to
indicate somewhat of a luxury consumption for the small growth pro-
duced on the plot,

Magﬁesium '

Calculations made from the data in Table 13 show that grain pro-
duced on soil-treatment plots of the Campbellsville field was 14 to 17
percent higher in average percentage of magnesium than grain from
the more or less comparable plots of the Berea feld, and stover 18 to
48 percent higher. Variation of magnesium in grain from the Berea
field was about 17 percent, and from the Campbellsville field, about
25 percent. Stover from the Berea field varied about 60 percent in
average magnesium content and that of the Campbellsville field about
29 percent. Neither in the grain nor in the stover, however, do the
variations appear to be related to plot treatments.
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Potassium

Grain produced on the Berea field contained an average of 0.377
percent of potassium (Table 10), or about 7 percent more than grain
grown on the Campbellsville field in the same years. The range in
plot averages of potassium in grain from the Berea ficld was from .341
to .411 percent (Table 13), a difference of 20 percent. Unlimed phos-
phated plots produced grain containing an average of almost 6 per-
cent more potassium than the comparable limed plots. The Camp-
bellsville field produced grain ranging in potassium content from .323
to .410 percent (plot averages), a difference of about 25 percent.. Grain
from the unlimed rock phosphate plots contained an average of about
8 percent more potassium than grain from corresponding superphos-
phated plots but grain from plots treated with these two phosphates
on limed land had the same content of potassium. Unlimed phos-
phated plots produced grain containing an average of 6.6 percent
more potassium than comparable limed plots. Potassium fertilization
appears to have had no effect on the potassium content of the grain
of the Campbellsville field. -

Stover produced on the Berea field was about 34 percent lower in
average content of potassium than stover from the Campbellsville
field during the years 1938-1941. Potash in addition to supcrphosphate
and rock phosphate on the Berea field, as computed from data in
Table 18, increased the average percentage of potassium in the stover
14 and 87 percent, respectively. The average potassium content of
stover from the manured check plois was about the same as that of
the stover from the potash:treated plots.

On the Campbellsville field, the manured check plots produced
stover containing averages of 29 to 35 percent more potassium than
the fertilized plots and 13 percent more than the untreated plot.
Potassium fertilization had little if any effect on the potassium con-
tent of the stover,

At least two conclusions appear evident from the data summarized
in Table 10. First,-liming in addition to fertilization of the soil of
both fields produced grain generally lower in potassium content than
corresponding unlimed soil. Second, rock phosphate produced grain
of higher average potassium content than superphosphate on unlimed
soil at both fields and on limed soil at Berea. Finally, since the aver-
age contents of potassium do not vary greatly with treatment, it
appears that the available potassium content of the soil was but little
in excess of the needs of the crop. Had potash fertilizers been applied
at much heavier rates than they were it is possible that the corn crop
would have been enriched in potassium by the treatment,
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Phosphorus

Grain from the Berea and Campbellsville fields in 1938-1941 aver-
aged .255 and .251 percent, respectively, in phosphorus content (Table
11). Grain from the phosphated plots averaged 18 to 43 percent higher
in this element than grain from the untreated plot and the manured
check plots both of which averaged 0.206 percent at the Berea field,
and 25 to b5 percent higher than grain from the untreated plot (0.198
percent) at the Campbellsville field. Grain from the manured check
plots at the Campbellsville field contained 8 percent more phosphorus
than grain from the untreated plot. Manure and rock phosphate at
both fields was the most effective treatment in increasing average phos-
phorus content of grain, the increases being 43 at Berea and 55 per-
cent at Campbellsville.

Grain from zll the plots, except two of the Berea field (4a and 9a)
on which phosphorus fertilization was discontinued in 1930 as shown
in Table 13, contained an average of 3.6 percent to 18.4 percent less
phosphorus than that from comparable plots on which phosphorus
fertilization was continued. Grain from plot 4a, one of the exceptions,
contained an average of 9.5 percent more phosphorus, and 92, the
other exception, contained the same amount as the comparable plot.
Both these were superphosphate-treated plots. Discontinuance of
phosphate treatments in 1930 resulted in an increase in the phosphorus
content of the grain of 0.2 percent for the superphosphate plots, and
a decrease of 10.9 percent for the rock phosphate plots, as compared
with comparable plots where the treatments were continued. Plots 5,
6, 11, and 12 in the phosphate experiments on the Campbellsville
field, on which phosphate applications were discontinued in 1930,
may not be compared critically with plots 2, 3, 8, and 9, on which
phosphate applications were continued, because of different rates of
application; but it may be noted from Table 13 that the averages for
phosphorus in grain from plots where phosphorus treatments had
been discontinued were the higher.

Stover produced on both fields had an average phosphorus content
of 0.083 percent. Extreme variation in average content with individual
plot treatment (Table 13) was 120 percent in the Berea crops and 77
percent in the Campbellsville crops. Stover from the manured check
plots of the Berea field had an average phosphorus content of 0.065
percent (Table 11)—lower than that of any other group of plots except
those where limestone and superphosphate were used. Stover from
the manured checks of the Campbellsville field averaged 0.067 percent
phosphorus, or 0.007 percent more than stover from the untreated
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plot, which was lower in this element than any other plots listed in
‘Table 11. On both fields plots treated with manure and rock phos-
phate produced stover highest in average phosphorus content. Stover
from these plots at both the Berea and Campbellsville fields contained
on the average 102 percent and 73 percent more phosphorus, respec-
tively, than that from the manured checks. Stover from plots on both
fields treated with limestone and superphosphate had average phos-
phorus contents about 25 percent and 6 percent lower, respectively,
than that from comparable unlimed plots.

It is apparent from these phosphorus data that on both fields
treatments with superphosphate and rock phosphate almost always
increased the average phosphorus content of the grain above that
from unfertilized plots, and they usually increased the phosphorus
content of the stover. Both phosphates were more effective in increas-
ing phosphorus content of grain when used on unlimed than on limed
land. At the rates used, rock phosphate was more effective than super-
phosphate in increasing the phosphorus content of both grain and
stover when both were used under the same conditions, Finally, the
phosphorus content remained high in the crops from plots on which
phosphate applications were discontinued. Doubling the rate of phos-
phate fertilizer treatments increased the phosphorus content of both
grain and stover (Table 13).

Nitrogen

The average nitrogen content of the grain produced on the Berea
and Campbellsville fields in 1938, 1939, and 1941 was 1.44 and 1.48
percent respectively (Table 12). Average nitrogen content of the
grain of different plots of the Berea field ranged from 1.29 percent to
1.64 percent (Table 13), a difference of about 27 percent. The highest
amount was in the grain from the untreated plot. Grain from the
different plots of the Campbellsville field ranged from 1.44 percent
to 1.65 percent, a difference of about 14 percent.

The nitrogen content of grain from the Berea plots treated with
limestone and superphosphate and limestone and rock phosphate
averaged about 7 percent and 22 percent more, respectively, than that
of grain from comparable unlimed plots. Grain from the limed and
phosphated plots of the Campbelisville field averaged about 4 percent
more nitrogen than that from the comparable unlimed plots.

Percentage of nitrogen in the stover from the Berea field ranged
from .67 to 1.13 percent {plot averages) and in the stover from the
Campbellsville field from .82 to 1.02 percent. The untreated plots
of both fields produced stover with the highest or nearly highest con-
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tent of the element. Stover from the limed and phosphated plots on
both fields contained slightly more nitrogen, on the average, than
that from comparable unlimed plots.

The higher average nitrogen content of the corn crop produced
on limed and phosphated plots of both fields as compared with phos-
phated plots is probably a measure of the increased nitrogen fixation
induced by lumng Certainly the legume crops of the rotation were
larger on the limed plots (5) and probably nonsymbiotic fixation was
also more active. Nitrogen applications made on the Campbellsville
soil cannot be evaluated in respect to their effect on the nitrogen con-
tent of the corn crop, but since the content was but little higher than
in the crops receiving no potassium or nitrogen fertilization it is
obvious that nitrogen fertilization had little effect on content of
nitrogen.

Iron and Manganese

Percentages of iron and manganese, insofar as they were deter-
mined, are shown in Tables 14 to 27. The content of these constitu-
ents in the grain was very low, except in a few instances—and in those
there probably was some contamination of the samples, with iron
particularly, in their preparation. This was especially likely in the
first two years. There was no relation between composition and plot
treatments within the limits of accuracy in analysis. Percentage of
iron was somewhat higher in grain from the check plots than in grain
from the plots receiving limestone and phosphorus. Percentage of
iron in the stover was considerably higher than in the grain, and it
was quite variable. The data obtained in these studies indicate no
soil treatment that will enrich corn in iron when the corn is grown
on land producing high yields. -

Sulfur and Chlorine

Sulfur and chlorine percentages were quite variable, and were not -

definitely related to either plot treatment or crop yield (Tables
14 1o 27).

Fat and Fiber

Ether extract and crude fiber were determined in grain and stover
crops for the first two years (Tables 14 to 27). There appears to have
been some relation between plot treatments and ether extract, the
percentage of this constituent being generally somewhat higher in
both grain and stover from fertilized plots of both fields than from
plots treated with manure alone. Crude fiber content varied greatly,
and was apparently unrelated to plot treatment.



Table 14.— Yield cn@composition of hybrid cormn (Ky.D-69) grown on Cumpﬁllsville Soil Experiment Field, 1937
(Yield stated as pounds per acre and composition as percent, oven-dry.)*

Plot Treatment Yield per acre Ash Bilica Iron Calcium Magnesium Potassium
Graln Stover GOrain Stover Crain Stover Grain Stover Graln Stover Graln Stover Grain Stover
30— MSpEN 3 800 9 384 1.51 6.08 — 2.24 Qo018 —— 0120 410 130 J232 343 1.44
310. M 2 560 1908 1.08 5.80 —_— 1.96 0020 —r—— 0150 .348 A0 2244 270 1.75
311 MBsKN __ 2930 2034 1.07 5.86 — - 185 0022 — .0130 437 122 263 258 1.48
31T. MLSpKN 3 050 1692 1.17 8.51 —_— 1.81 0010 JR— 0150 572 107 .202 258 133
318, MLBSKN 3010 1980 119 6,22 —_— 2.03 0015 —— 0150 550 17 .282 270 140
801 M 1 635 1053 1.4 8.10 .02 1.59 0025 J— 0121 318 121 247 329 1.60
2902 MSp (300 1) 2330 1 400 1.13 4.57 -.01 1.05 L0034 ——— 0125 .340 119 263 320 1.35
903 MRp (600 It) 3 080 1689 1.48 4.0 .05 0.72 0275 J— 0137 432 An 238 404 1.09
904 M 1675 1000 1.7 5.84 .01 1.66 0065 — 0115 410 122 289 348 1.60
905 MBp (800 1b) 2 500 1845 1.19 3.66 .04 13 032 . 0102 .90 107 227 336 .08
906, MRp (1800lb) ___ 3320 2277 1.32 £.40 02 b0 0028 — 0095 578 124 278 351 1.00
907, M 1760 1224 1.11 4.39 01 .76 0028 ———— 0102 L300 224 218 345 1.52
808 ___ MISp (3001b) ____ 3770 1957 114 427 09 14 0028 o 0128 384 —_— 248 303 1.45
908_....... MLRp (6001b) .. . 3150 2268 1.80 3.82 .08 .81 0039 0178 360 J— 253 328 1.28
910 M 1810 1513 1.03 5.02 o1 148 0045 o 0070 333 —_ 270 312 1.61
911 MLSp (8001b) ._____ 2890 1850 1.14 5.18 .03 1.30 0040 J— 0102 504 138 308 .32 1.3%
912___ . MLRp (1800)b) ... 3290 1378 1.28 3.82 03 .68 0028 — 0104 A4 145 262 .368 1.09
913, M 2 005 1399 1.07 5.98 03 T 179 0080 — .0095 387 145 282 329 1.85
914 MRp (12001by . 3540 2070 1.34 5.10 —_— 1,36 0029 ——— 0083 554 - 151 340 340 1,28
91§ MLERDP (12001b) ... .. 38460 2511 1.59 5.38 . 1.32 0043 — 0100 588 168 317 .308 1.42
9186, M . 2 560 1710 1.06 472 .01 1.21 0080 — 0115 .250 121 269 A1 1.5%
Flot Treatment Manganese Phosphorus Nitrogen Sulfur Clorine Crude fat Orude fiber
Graln  Stover Graln Stover Graln Stover Graln Stover Graln Stover QGrain SBtover Graln  Btover
309...—— MS3pKN .. ... .0028 —— 352 .107 1.47 1.10 098 150 075 338 5.86 1.58 1.53 30.52
310 M 0012 —_ 188 083 1.29 111 .081 .13z 048 271 3.98 1.77 1.70 31.01
311 MBsEN 0047 228 080 1.38 0.97 087 154 .053 267 4,29 1.62 1.90 30.78
317. MLSpEN 0035 — 275 14 1.34 1.11 080 135 082 .376 4.51 1.60 1.78 30.09
318..... MLB3EN — L0018 — 252 089 1.43 1.11 000 .160 063 .283 4.76 1.84 1.78 2947
801 M —— —_ 191 084 1.30 1.08 092 141 052 226 3.35 1.28 2.53 32.28
802 M8p (3001b) 0005 —_— 211 085 1.29 0.79 089 080 .038 170 434 1.20 1.68 34.21
903 MRp (600 1b) 0005 JR— 320 095 1.46 £8.72 087 071 032 .189 4.25 1.18 217 32.66
804 M 0005 238 088 1.49 1.27 089 137 053 2219 3.98 2.12 1.80 28.19
806, . MSp (5001b) 0006 — 262 .063 1.23 0.59 080 068 040 240 4.66 1.25 1.04 37.68
806 MRp (18001ibY ___ . 0005 —_— 352 .138 132 0.86 018 092 024 227 5.42 1.34 2.67 30.45
807 M . 0008 —_— 203 057 1.40 0.83 099 087 054 210 4.24 1.14 2.55 33.59
908 MLSp (3001) _ ___ ____ — 189 061 1.47 0.8 090 120 065 348 4.44 1.42 2.31 34.69
909 MLRp (6001b) . . —— 270 081 1.35 0.72 .0od .115 056 284 4.38 1.43 .26 33.35
910, M — — 226 064 1.37 0.97 078 079 068 268 4,50 1.39 1.94 32.00
1l MLSBp (800W) . . _ 235 098 1.32 0.99 069 135 058 318 4.48 2.11 2.38 31.48
913, MLRDp (1800 1b) ... o — 278 .088 1.42 0.85 076 084 051 247 4,34 1.35 2.01 32,57
913 M 0004 —_— 178 088 1.27 1.16 .089 114 061 310 4.43 1.72 2.02 31.29
814 MRp (1200 1b) 0005 ——— 318 130 1.42 1.13 081 11 .048 .287 438 1.79 2.44 30.88
915 MLRp (12001b) ._.__ .0011 — 182 100 1.34 1.13 069 113 059 254 5.568 1.717 1.79 30.45
[ L D . i — 1 - Y 178 059 1.30 0.87 081 118 060 228 4.41 1.40 1.75  32.88

4 Missing values In columns Indicate that samples were lost or results were unacceptable.
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Taoble 15.— Yicld and composition of open-pollinated corn {Pride of Saline) grown on Campbellsville Soil Experiment Field, 1937
{Yield stated as pounds per acre and composition as percent, oven-dry.)*

Yield per acre Ash Silica Iron Calcinm Magnesium Potassium
Plot Treatment QGreln Btover Oraln Stover QOrain Stover Qraln Stover Graln Stover QGrain Stover Greln  Btover
309.. . MSpEN ... 3540 3133 1.12 5.5 —_ 1.95 0060 __ 0180 A28 .156 an 370 1.46
0ecca.. M 2 380 1880 1.18 B.57 —— 2.09 D025 — 0120 54 093 248 262 1.38
M. MBsKN o ..N3130 2 502 1.21 4.02 — 1.01 0016 —— 0150 3567 Jaan 236 260 1.62
311 MISpEN ... 3180 2412 134 4.684 — 1,22 L0010 ———— 0219 427 147 2195 275 1.27
3138 MLBsEN . 3285 2503 118 495 — 111 0030 - 0170 495 128 276, »250 1.29
301 M 1112 1072 1.80 4.90 .03 1.04 0042 v——re 0122 254 124 187 a3 1.80
803 MSp (3001b) . 2130 1 5567 1.06 4.590 01 S4 .0024 — 0119 331 119 208 310 1.49
803 ... MRp (600)b) — . ... 2720 2124 1.35 4.03 .02 B2 0040 J— .0105 468 168 209 324 1.07
904 M 1320 1222 L11 4.08 kil 01 0061 — 0118 .328 128 202 285 1.60
905, MSp (8001b) . 2 480 1980 1.24 4.88 01 1.35 0058 — 0111 507 130 .228 3534 1.16
806 MRp (18001b} 2870 2619 2.32 3.60 .05 A1 .0086 — 0128 408 207 208 470 1.04
907, M 1 495 1347 1.22 4.43 .05 12 0028 — 0117 304 —_— 2224 325 1.50
#08.____ MISp (300 1b) 2160 1768 1.08 4,20 01 68 0068 -— 0137 440 J— 332 273 1.30
908 MLRp (6001b) e 2770 1854 1.60 4.42 —_— 1.08 0143 J— 0118 550 J— .298 .363 1.42
810 M 1370 1347 1.04 4.91 02 08 0037 N 0117 338 214 .368 288 1.78
811 MLSp (900 1b) 2 502 2038 1.20 4.43 03 Sl 0036 — 0119 .403 »152 252 .288 1.04
812 MLRp (18001b) ... 21750 2232 1.40 6,17 02 1.05 .0047 . 0105 508 120 .358 365 1,39
913, M 14618 1431 1.14 4.18 —_ .85 00568 — 0104 305 .140 .208 275 1.48
94 . MRp (12001b) 3 250 2 880 1.38 5.00 — 1.20 .0029 ——— 0087 600 .188 .288 322 143
915.....— MLRp (12001b} .__ 3030 2 461 1.21 5.01 —_— 1.60 0031 —— 0094 680 .163 324 301 1.42
9186 M 1765 1783 1.10 5.47 .01 1.54 0053 —— 0108 414 133 .252 296 1.47
Manganese Phosphorus +  Nitrogen Bulfur Clorine Orude fat Crude fiber

Plot Treatment Craln _Stover Craln  Stover Grain  Stover Grain sStover Qraln Stover Grain  Stover Graln  Stover
309, MSpEN oo . .0008 — .393 .119 157 1.02 094 .140 073 297 6.85 L84 1.84 32.57
310 M 0008 — 264 063 1.47 .67 102 110 058 264 4.53 123 1.72 34,51
3 MBSEN oo e 0035 —— 238 085 146 0.82 .03 .102 054 .278 1.72 122 .70 83.34
3T MLSpEN 0015 — 817 LOT1 1.67 0.78 092 .107 070 285 5.37 1.24 1.89 33.88
318 .. — MLBSEN o 0010 — 270 .0638 1.60 0.78 Jo1 131 068 .a51 5.45 131 2.24 33.56
901 M — — 220 054 1,50 0.88 098 095 .060 184 4.49 1,18 1.83 31.87
902 Mgp (3001b) o o . —. 232 054 127 0.65 .078 .08 041 .180 4.01 1.53 175 3124
903 MRp (8001b) e .0010 —— 288 .080 1.40 0.69 098 009 043 .103 5.22 1.28 224 3377
804 M L0009 — 217 0468 1,62 0.72 .087 108 070 253 4.66 1.07 1.82 37.34
205, M8p (8001b) —...— .0008 — .308 129 L50 1.09 084 125 056 .198 5.22 1.33 2.07 29.05
08 MRp {lso0lby ... 0011 U 379 089 156 0.67 081 067 058 240 6.87 148 2.62 37.18
907 M e e .240 .088 1.60 0.87  .00% 091 .59 224 4.45 111 3.17  89.55-
e08___ . MLSp (3001b) . . .. .235 083 1.62 0.1 002 093 086 204 4.85 1.49 225 4025
909, MLRp (6001b) o 0010 — 223 057 1.54 1.08 001 125 062 249 6.37 1.81 1.75 31.63
910 M 00086 .. 241 087 1.63 0.97  .084 110 011 .268 4.82 1.88 236  31.95
811 MISp {(S001b} .. 0004 — 274 .088 1.59 0.93 084 092 056 3176 6.10 1.38 2.60 31.89
912 MLRp (18001b) .. 0008 . .285 .008 1.60 1.06 092 120 080 .288 5.43 1.69 264 3198
813 M 0008 .278 052 146 0.76  .092 095 062 351 4.55 1.09 2.44 33,66
914 MRp (1200 1b) 0012 — 204 135 1.65 0.98 114 129 .058 278 5.45 1.73 2.31 31.24
915 MLRp (12001b) ..___ .0010 — 273 080 172 1.04 087 112 082 .248 5.03 1.72 2.45 31.32
916 M 0008 . 176 080 1.46 101  ,085 .13 .078 .208 4.50 1.64 397 32,18

& Mizsing values in columns Qcato that samples were lost or resuliz were unacceptable.
R
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Table 16.— Yield and composition of hybrid corn (Ky.101) grown on Berea Sojl Experiment Field, 1938
{Yield stated as pounds per acre and composition as percent, oven-dry.)*

Yleld per acre Ash Silica Iron Calelum Magnesium
Plot Treatment Grain Stover Grain Btover QGrain Btover Grain Stover QOraln Btover Grain  Btover
101 None 860 517 111 5.89 - 321 0038 — 0140 400 140 228
102E ML 1380 80 1,19 5.85 0441 .00 0029 —_— 0132 427 .136 141
109w ML 1400 700 1.22 8.40 0300 3.53 0031 —— 0132 480 135 .108
108 M 1020 540 1.16 7.33 0260 4,18 0029 —_— 0105 518 129 AT2
104 MSp 1 880 940 1.23 8.10 0171 3.22 0028 — 0120 507 144 154
1048 MSp 1 660 775 1.30 5.59 0177 2.88 0031 —_— o118 523 133 131
1068 .. MRp 1410 880 1.85 5.17 0166 2.89 0028 — 0125 163 .138 085
108a MRp 1720 865 1.39 481 0144 2.20 0048 —— 0116 530 .138 - 118
106 MLSp 1920 980 1.24 5.82 L0293 3.18 0052 —— 0161 515 138 1688
1088 . MLSp _ 1 800 940 1.18 5.34 0144 238 0034 — 01438 615 133 184
107 — . MLRp 1 580 820 1.54 8.50 0808 3.08 10033 ——— 0150 505 143 141
107a MLRp e 3 110 1075 1.33 b.78 0216 3.29 .0058 —— 0137 406 .131 184
108 o e M . 1360 Ta6 —_— a.18 —_ 3.62 —_— — 0143 398 144 .158
100 0 MILSpK ___ 1860 860 ——— 5.15 R 345 —— JU— 0158 407 .153 Q008
1088 —e . MLSpK 1820 860 J— 6.21 —_— 4.07 —_— —— 0126 398 125 085
110 — oo, MLRDE —. 2040 1170 —— 5.40 JE—— 2.1% — c—— 0128 454 146 128
1108 .. . MLRpK —— @ 180 1050 —-—— B.78 — 2.94 —_ —_— 0130 490 131 009
Potasslum Manganese Phosphorus Nitrogen Qrude fat QCrude fiber
Plot Treatment Grain  8tover QGraln Stover Graln  Stover QGraln Stover Graln  Stover Graln  Stover -
101 None . .. ... .35 M 0010 - 358 083 1.62 0.99 4,25 0.98 2.7¢ 34.00
1ME 03 1.23 0008 — 203 075 1.47 0.68 437 0.54 2.73 33.52
100W ML 361 1.17 0007 —— 276 .083 1.60 1.03 4.36 0.57 3.43 31.88
103 M 372 1.34 0005 —_ 214 089 1.35 1.15 3.86 1.16 2.42 32.36
104 MBpP e . W854 111 0008 —_ 266 068 1.37 0.88 6.717 1.08 2.32 34,30
048 e o . . MSp . 801 03 0007 -— 271 .101 1.47 1.04 4.5% 1.08 2.82 20.58
103 . . MRp 408 — L0005 —_— 308 151 1.18 0.68 5.00 1.92 a2.66 35.30
1058 . MRp ... 390 — L0005 — 323 .123 1.32 0.65 4,57 1.23 2.80 34.53
108 . ML3p 318 —_— 0005 -— 268 090 1.42 0.82 4,65 1.08 2.34 32,98
108a — MLSD e e . 354 — 0008 J— 227 081 1.65 0.63 4.23 0.86 2.65 34.32
W e— . MLRp . 403 T2 L0004 — 308 088 1.48 0.84 4.72 0.99 2.48 33.97
107a MLED — 388 .88 0004 P .228 Jo0 1.41 1.10 4.60 0.97 3.72 29.48
108 oM 390 1.33 0005 — 221 .088 1.49 1.03 4.45 1.00 2.8 30.61
08 e . ML3pK 415 100 0008 —_— 308 033 1.35 0.84 4.92 0.94 .76 30.68
1008 . MLSpK A1 1.18 L0004 — 260 083 1.51 0.85 4.70 1.08 2.83 33.14
1no MLRpK 412 130 0003 -— 276 090 1.58 0.97 4.90 1.33 2.72 31.85
1100 MLRpK 370 1.48 0003 -— .260 073 1.44 0.87 4.56 1.00 2.68 34.84

s Missing values In tables indicats that samples were lost or results were unacceptable.
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Table 17.— Yield and composition of open-pollinated corn (Reid Yellow Dent) grown on Berea Soil Experiment Field, 1938
(Yield stated as pounds per acre and composition as percent, oven-dry.)*

Yleld per acre Ash Silica Iron Calelum Magnesium

Plot Treatment Graln  Stover (raln  Stover Graln Stover Graln BStover Gralp  Stover . Grain  Stover
101 None 350 435 1.2¢ 5.32 0602 2.58 20070 — 0136 300 .138 L1TL
ML 1270 890 1.13 4.62 P 1.80 0036 — 0143 448 131 168
1 430 865 118 5.18 .0250 1.18 0055 — J0l18 491 122 148
552 412 1.13 4.68 -0441 2.20 0046 — 0118 374 138 165
1220 6857 131 4.02 0232 2.36 0031 —— 0118 465 138 120
1340 820 1.28 6.37 D144 139 0031 — 0088 A48T 134 .130
1230 795 1.59 4.88 e 421 0050 R 0128 5564 156 Jda31
1288 920 " 1.38 4,79 0160 1,09 0039 —_— 0112 437 152 161
1510 1010 1.60 5.18 0205 3.41 0040 J— 0134 6560 .168 081
1450 880 1.18 6.39 0228 1.56 0038 — 0168 .as? 128 209
1500 1130 1.61 5.85 0210 3.01 0034 U 0117 536 149 080
1580 1 100 1,29 6.20 0257 3.15 0058 — 0148 543 .138 164
955 b50 —— 5.39 J—— 2.95 [ O .0133 408 18 .138
1520 980 — 64T —— 3.24 — — 0146 AD2 139 088
1 440 820 J— — — [ —_— — 0183 - 151 —
1 800 1200 —_ 4.08 — 2.18 —_— —_— 0148 545 .1689 107
1780 1380 — 5.16 —_— 2.22 —— N 0140 488 162 105

Potassium Manganese Phosphorus Nitrogen Crude fat Crude fiber
Plot Treatment Graln  Stover QGraln  Stover Groin  Stover Grein  Stover Graln  Stover  Grain  Stover
101 None .—ee— e — 362 1.16 0010 J— 234 085 1.83 1.30 3.68 118 2.88 25.80
102E Ml 328 1.00 0006 —_ 245 079 1.55 1.13 4.81 1,08 2.68 3179
102W ML 380 1.25 0005 —— -250 068 141 0,83 5.00 0.98 2.63 24 .48
103 M 335 B8 0008 —_— 240 087 1.62 1.18 B.34 . 1.03 3.18 36.44
104 MIp e, 03 .80 0009 —_— 202 092 1.43 0.82 3.81 1.31 2.63 33.52
104a MSp 344 1,12 .0007 — 294 113 1.45 0.58 4.68 L19 235 33,20
105 MRp o, 415 —_— 0007 — 354 182 1.45 0.87 3.40 1.21 3.14 $2.52
1058 — MRD . 342 —— 0008 — 305 141 1.41 0.84 4.38 1.28 3.10 31.92
108 e MLSD e 402 R 0009 —_— 349 076 1.63 0.97 4,48 1,18 2.88 33.42
1068 .. MLSp . 328 — 0005 — 254 074 149 1.08 2.85 0.94 2.687 31,75
107 MWRp — ... OB 97 0005 — 313 .185 1.56 095 - 448 1.15 2.66 30.80
1078 e MLRp — .. . 3O 82 0008 — 242 108 1.36 1.03 4.89 1.10 2. 28,850
108 M _. 372 1.08 0007 [ 219 7L 1.48 1.07 3.49 0.92 3.10 29.25
109 — MLSpK . 386 1.09 0006 — 286 083 1.43 0.93 4.93 1.26 a.74 29.60
100a MLSpK ... 386 108 L0005 —_— 288 —_— 1.60 J— 3.01 — 2.75 —
nm ... MLRpK wireeees. 370 1.19 0006 —_— 305 097 1.59 1.05 4.80 1.48 2.50 31.34
110a MLRpK 370 J— 0006 —_— 271 069 1.61 1.07 4.64 1.34 .7 30.78

s Missing' values in tables indicate that samples were lost or results were unacceptable.
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Table 18.— Yield ond_somposition of hybrid corn (Ky.D-69) grown on Compb@vilh Soil Experiment Field, 1938
f('?le[d stated. as pounds per acre and composition as percent, oven-dry.)

Yleld per acre Ash Sllica Iron Calclum Magnesium
Plot ‘Treatment Grain Btover Grain Stover @Grain Stover Graln Stover Grain Stover Qraln Stover
102 None 1850 890 1.33 8.43 033 4,15 00681 J— 0120 235 139 086
109.ee. MSPKEN o e 3940 32000 1.08 8.13 031 4.07 0058 —_— JO111 235 135 080
110 M % 580 1240 0.71 8.08 030 4.07 0032 J— 0087 180 44 089
M e, MBSEN . . . 3780 2040 120 5.95 021 3.43 0038 R 0080 433 178 074
nh.—\. MLSpEN _ .. 3640 2 000 — 5.03 061 2,41 0035 N 00985 256 170 118
118..eee.. MLBSEN _ ... = 3680 2 000 5.60 036 3.14 0024 O 073 430 133 119
701 M 2 400 1430 1,39 6.32 033 3830 0030 J— o118 314 .168 152
T2 MBSp (3001b} . 3420 1 855 128 6.21 014 3.85 0024 —_— 0108 418 147 188
3. ——— MRp (60010) .. 3120 2010 1.39 6.22 060 3.12 0032 — 0137 327 149 170
704 M 2 240 1410 1.49 6.71 047 3.24 0035 J— 0115 247 Byt 149
05.. MSp (#001b) ... 3080 1870 1.78 5.89 024 2.87 0036 — 0143 892 199 187
706 . MRp (18001Ib) . 3855 2120 1.38 6.27 029 3.53 .0035 —_— 0131 397 152 Byt
707 M 2 680 1 480 1.20 65.82 011 3.33 0041 — 0104 252 278 .110
To8_ MLSp (300ih) .. . 3420 1760 1.39 5.54 026 aT2 0054 —_— J0131 367 388 157
09— MLRp (6001b}) . ___ 3840 21230 1.58 5.60 013 2.56 0040 — 0121 455 195 178
10 M 2 760 1430 1.33 5.76 011 3.07 0038 —_— 01322 .330 187 184
Ml MLSp (P001by . = 3640 1950 1.32 5.43 — 2.64 0048 —— 0354 394 163 142
MNlo —— MLRp (18001b} e 3 840 2100 1.38 582 030 2.51 0036 J— 0112 850 153 122
ms3 M 2510 1430 1.20 5.79 007 3.18 0038 — 0128 4685 149 152
T MRp Q2001 ... 3360 1980 1.40 5.68 022 2.98 0037 — 0129 385 .182 138
NS .. MLRp (12001b) oo 3880 2 040 1.58 4.90 028 2.23 0040 J— 0108 404 .163 158
e M 2 800 1430 1,33 5.80 045 3.41 06032 —— 0110 220 173 108
Potassium Manganese Phosphorus Nitrogen Crude fat Crude fiher
Plot Treatment Qrain  Btover Graln Btover  Grain Stover Grain  Stover Grain Stover Graln Stover
None 360 141 0008 - 255 070 1.28 0.98 3.40 1.18 2.43 33.30
MSpRKN _ .. .390 137 000t —_— 276 086 1.48 0.99 3.85 1.24 2.58 33.02
M 365 1.28 0007 J— 278 078 1.29 0.88 5.48 1.22 3.32 32.86
MBSEN e 404 1.38 0008 J— .203 .083 1.58 1.00 5.92 1.15 2.94 33.90
MLSpKN .. . .358 1,18 0003 — 240 121 1.50 0.98 3.20 1.10 2.84 34.44
MLBSEN .o — ... 310 119 .0008 — 234 090 1.49 1.08 3.28 1.08 1.92 33.30
M A20 1.30 0008 — 278 089 1.38 0.79 5.20 1.10 2.68 34.80
MSp (300lb) — . 375 1.07 0008 —_— 260 113 1.35 0.83 3.80 148 2,18 35.00
MRp (8001b) e .. 424 1.04 0008 — 313 160 1.30 0.76 4.30 0.96 2.08 36.49
M 412 1.30 0003 — 281 068 1.26 0.75 4.50 1.05 2.57 34.45
MSp (30010 . 337 1.18 0003 R 370 182 1.43 0.75 5.40 1.05 2.30 33.00
MRp (1800 1b) — 462 1.22 0008 —_— 359 .169 1.40 0.73 5.50 0.84 2.88 37.22
M 395 1.18 0004 - 413 Kikpt 1.26 0.81 4.80 1.10 2.87 31.12
MLSp (3001t ... .383 1.07 L0008 J— 266 - 104 1.59 1.13 4.05 1.03 23.30 32.50
MLRp (6001 . 462 108 0009 PR 219 156 1.68 1.19 5.48 1,10 a.50 32.88
M 388 1.328 0008 ——— 178 - 079 1.48 0.97 4.00 1.20 2.69 32.34
MLSp (8001 .. .402 0.97 0011 —_ 375 094 157 1.07 4.45 1.30 2.72 32.05
2. MLRp (18001bY . ___. M6 1.13 0005 —_— 224 141 1.50 1.04 3.80 1.30 2.00 34.28
713 M — 407 119 0008 —_— 234 087 1.21 0.81 545 1.24 2.34 31.88
Méee . MRp (12001 .. 422 1.18 0002 N .338 A7 1.40 0.85 3.85 1.04 2.45 34.65
M6~ MLRp (12001b) _— ... .397 1.17 0003 ——— 297 132 1.43 1.02 3.52 1.00 2.32 35.35
16 M 391 1.37 0010 — 260 078 1.38 0.83 4.70 L4 2,15 34.10

a Missing values in tables Indicate that samples wers lost or results were unacceptable.
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Table 19.— Yield and composition of open-pollinated corn (Pride of Saline} grown on Campbellsville Soil Experiment Field, 1938
(Yield stated as pounds per acre and composition as percent, oven-dry.)*

Yield peracre Ash Stllea Iron Calclum Magnesium
Plot Treatment Graln  Btover Graln Stover Grain  Stover Grain  Btover Graln  Stover Grain  Stover
102 None 1120 870 1.19 6.26 040 3.5 0040 R 0125 238 160 120
109.. MSpEN e, 4 850 2810 0.86 5.43 034 310 .0028 J— 0081 247 149 087
110 M 2 450 1470 1,25 5.91 .020 3.82 0035 —_ 0134 213 .198 117
111 MBsEN e . 4050 2 460 1.16 5.29 020 3,14 0039 — 0110 375 180 iyl
117 MLSpEN . ... 4230 2 680 1.66 5.08 038 .13 0041 — .0109 375 221 136
118.. MLBSKEN i, 4200 2 450 1.08 5.01 032 220 .0033 ——— 0093 408 107 107
701 M 2195 1176 1.22 5.19 022 2.23 0034 —_ .0128 328 163 .181
T02_. MSBp (3001by . . 3770 1 A20 1.26 517 024 2,713 0038 — 0133 37 155 .132
T03. MRp (60010 . 4120 2285 1.61 5.85 054 3.13 0037 — 0154 343 183 135
104 M 3620 1800 1.56 5.81 028 3.51 0035 —_— 0137 27 176 167
05 . ——— MS3p (8001H) e 4180 a 200 1.49 8.04 037 3.61 0038 —_— 0132 370 .180 A77
1706 —— MRp (1800 Ib) 4 560 2 485 1,55 5.09 024 3.13 0035 —_ 0142 376 185 178
701, M 3180 1490 1.29 6.78 024 2.97 J0035 —_— 0128 260 .168 J141
08— —w.. MLSp (3001 .. 4170 1960 1.44 5.56 025 2368 0052 —_ 0146 368 200 182
108 MLRp (600 1b) 4 830 2 400 121 5.18 018 2.41 0036 — 0108 327 280 .118
710 M 3 330 1 490 1.19 5.58 014 2.73 0040 —— 0125 222 168 118
T~ MIL8p (9001b} _ ... 4540 2340 1.19 6.49 014 2.32 0041} N 0119 Sy ] 153 184
2 MLRp (180016} ___ . 4540 2 400 1.568 5.55 019 2,53 0041 — 0129 423 154 150
T3 M 3300 1510 1.29 5.77 011 2.48 .0035 — 0109 328 .158 .160
T4 MRp (12001 __ ... 4100 2130 1.47 5.40 014 3.23 0043 — 0132 3332 B L] L1060
18, —~ MLRp (1200 1b) 4 600 2 400 111 4,98 017 2.88 0061 — 0120 343 185 107
716 M 3800 1 640 1.19 8.32 010 3.72 L0037 . 0104 .280 161 .100
Potassium Manganesa Phosphorus Nitrogen Crude fat Orude filber
Plot Treatment QGraln  Btover Graln Stover Grain Stover Graln Stover QGrain Btover Gdraln Stover
102 None 340 1.36 0004 — 239 078 1.72 1.07 2.80 1.00 2.76 33.22
109 MSpEN 278 1.38 0008 - 268 107 1.78 0.93 3.42 Lm 2.13 31.60
110 M Al 111 0010 P 339 072 1.43 0.90 4.96 1.72 3.00 33.63
11 MBSEN e L8700 114 0008 —_ 337 Bl 1.69 1.05 5.18 1.20 .91 32.92
17— MISpRN . 204 1.34 0004 R 349 109 1.87 1.10 5.00 1.29 2.24 32.48
ns . MLBSEN . . 367 1,09 0007 R 234 110 1.88 1.25 4.06 1.05 2.52 31.14
101 M 3685 1.30 0007 —— 276 06g 1.43 .85 4.52 1.13 2.69 34,29
03 ___— MSp (300lb) .. .320 1,44 0010 —_— 207 .095 1.48 0.79 245 1.12 4,51 34.05
703 MRp (6001b) ________ . 413 1.08 00068 —_— 380 151 148 0.73 4.60 0.97 2.55 36.00
n04 M 268 113 0007 —_ 313 082 1.67 0.91 3.92 1.18 .79 32.00
T05... MSp (900 1b) ——— 387 121 0005 —_— 344 141 1,69 0.90 3.88 1.28 2.58 34.46
T086_.——.. MRp (18001b) _._._____. .440 114 0006 —— 388 169 1.52 0.33 8.00 1.15 2.70 34.06
T M 390 1.28 o007 [ 221 065 1.43 0.83 481 0.94 2.44 34.43
708, MLSp (3001b) ... .359 1.42 0010 —— 229 085 1.72 0.98 4.68 0.98 .50 33.75
T00... MLRp (600 1b) 246 135 0008 —_ 278 104 1.79 1.08 3.35 1.20 1.76 23,96
710, M 341 1.48 0008 —_— 823 080 1.54 0.84 4.10 1.18 2.60 33.41
Tl .. MLSp (8001b) . .268 114 0007 —_— JA1e 092 1.85 1.10 4.00 1.04 2,28 32,52
T2 — MLRp (1300 Ib) 316 1.22 0007 —_ 279 079 1.46 0.90 4.00 0.98 241 35.49
113 M 340 1,23 0006 J—— 239 078 1.52 0.83 4.00 1.16 2.89 38.41
M4 . MRp (12001by ___ .. 300 110 0004 R 328 135 1.57 0.86 4,62 1.08 280 34.78
M6— . MLRp (12001b) — ... .383 0.95 0011 — A13 104 1.1 104 4.02 1.34 2.37 32.68
T18. M 332 147 0010 — 288 085 l.Si 0.01 6.00 1.36 2.7 34.56

s Missing values in tables Indicate that samples were lost or results were unacceptable.

48p "ON NLLATING

““ow)



Toble 20.— Yield and composition of hybrid com {Ky.Y-101) produced on the Berea Soil Experiment Field, 1939
(Yield stated as pounds per acre and composition as percent, oven-dry.}*

Yield per acre Ash Billea Iron Calclum
Plot Treatment Graln Btover rain Btover Grain Stover Graln Btover Graln Stover
201 o ——_ None .. o8 316 1.08 5.30 .0110 1.78 .0022 0114 0124 473
2R e ML 1220 T20 1.22 5.88 0083 2.52 0023 0107 L0092 815
200W ML -1110 40 1.30 5.70 155 2.02 0023 0078 0094 045
203 M 485 342 1.04 4.56 0089 1.756 0023 0087 0113 620
204 MEBp .. 1080 700 1.92 4.68 0094 2.08 L0018 0064 0081 542
2048 — MSp e 1010 570 1,30 4.80 0121 1.85 0023 0086 0087 438
200 o MRp 1130 840 1.4 5.86 0128 2.66 0018 0064 0098 043
2055 MRp . 1450 920 1.36 4.85 0139 2.27 0020 0089 0082 662
208 MLIp ... 1140 180 1.15 4.52 0004 2.12 0021 0079 0079 - 180
088 0. MLSBp ._____ 1830 1000 1.40 5.0 ,0072 2.70 0021 L0094 0004 890
207 e MLRP . 1760 10560 1.38 B.76 0189 1.88 0021 0052 0064 155
097a MLRD ... 1680 1120 1.52 6.60 0117 3.25 .0021 0070 0073 885
208 M ‘130 B4a0 1.17 804 - 0094 3.23 0023 0127 0083 465
200 o MLSpK .. .. 10550 1050 1.28 6.47 .0087 2.84 0018 L0100 0101 495
2094 e MISpK ____ 1280 800 1.37 6.25 0133 2.58 0020 0071 0094 502
210 MLRpK . 1560 040 1.38 E.88 .0161 2.80 0018 0129 0070 855
2108 .. MLRPpEK _._._ 1510 1130 1.92 B.00 0133 1.29 .0018 0104 0074 810
Magnesium Potassium Manganese Phosphorus Nitrogen
Plot Treatment Grain Btover Grain Stover Graln Stover Qraln Btover Grain Stover
201 None 103 284 380 1.19 L0004 0117 186 072 1.74 1.15
902 ______ ML . Q085 189 350 111 0004 .0088 .232 081 1.56 1.132
202W ______ ML ... 088 .188 365 1,14 D004 0088 248 088 ’ 1.61 1.13
203 M 058 213 - 325 0.2 0004 0146, 180 058 1.7 89
204 e—ee. MSp . 082 2% 351 1.05 0005 0171 237 068 1.33 B84
2048 e MBp . .086 .138 BT 0.90 0004 017 250 085 1.42 .70
208 MRp . .108 181 A04 0.88 L0003 0131 228 .158 1.42 R
2058 — ___ MRp _______ 001 .138 379 0.81 0005 0108 285 069 1.32 66
200 e MLSp ... 050 228 352 0.78 0004 .0088 237 052 1,33 T4
2084 MILSp 108 351 598 1.17 0004 .0078 208 070 1.60 .58
207 e MLRp ........ .092 212 380 1.08 0005 0092 263 .078 1.80 4
07 e MLRp . 117 ik 394 1.31 .0004 0093 228 41 1.51 n
208 M 084 2138 A7 1.08 0004 0098 247 070 1.37 81
00 o MLSpK .._.___ 087 173 344 121 0004 0088 257 075 1.40 15
2058 MISpE . .091 178 98 1.30 0004 0065 235 060 1.44 84
ano MLRpK ..... .053 198 355 1.23 L0005 0078 330 080 1.61 a7
210a MLRpE 085 .188 392 1.24 0005 L0058 250 010 1.80 1.05

% Missing values in tables indicate that samples were lost or results were unacceptable,
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Table 21.— Yield and composition of cpen-pollinoted corn {(Reid Yellow Dent) grown on the Berea Soil Experiment Field, 1939
{Yield stated os pounds per acre and composition as percent, oven-dry.)*

. ¥Yield per acre Ash Silica Iron Calclum
Plot Treatment Qrain Stover QGraln Btover Ciraln Btover Graln Btover Grain Btover
201 None 334 338 1.04 8.08 0822 2.056 0025 0101 0137 628
2021E ML 1190 885 1.356 4.98 011t 1.81 0020 0090 L0080 845
203W ML 1130 B840 131 B.36 0078 1.81 0023 L0089 0073 844
203 M 273 388 141 5,02 L0216 2.19 0024 0094 0119 485
404 MSp 915 840 1.38 4.38 0145 1.92 0024 0118 0004 448
2040 MB8p 900 B840 1.24 5,11 0098 1.87 0018 0091 0087 533
206 MRp 1380 1120 1.47 4,86 0150 1.79 0018 0091 0070 580
205a MRp 1140 1070 1.33 4.97 L0072 2.04 0017 .0073 0108 871
208 MLSp 1300 1040 1.51 4.2 0122 2.38 0023 0086 0118 805
206a MLSp 1050 840 139 451 0054 2.08 0021 0077 0090 563
207 o— MLRp ——— 1430 12560 1.43 5.28 0122 1.62 0022 0074 0088 023
207a MLRp 1340 1100 1.41 6.38 0078 2.12 00322 0084 0087 L850
208 M _ o 620 1.08 5.03 L0100 2.16 0022 0075 0092 430
200 . MLSE __._ 1470 ~ 1100 1.33 8.08 0128 2.50 0016 0099 .0078 136
208a MLSpK., 260 800 1.20 b.24 J0122 1.90 0018 0079 0078 B16
210 MLRpEK .. 119 1170 1.41 5.70 ' 0133 2.40 0018 0108 .0083 658
2108 _ ... MLRpE ______ 1440 1330 1.43 6.34 0178 2.78 0016 0133 0093 6814
Magnesium Potasslum Manganese Phosphorus Nitrogen
Plot Treatment drain S8tover Qrain Btover Graln atover Grain 8tover Grain Stover
201 None 083 238 348 0.83 L0005 0126 .180 Toam 1.7 1.19
202E ML, 068 155 393 0.02 0004 .0100 258 088 1.64 1.05
202W ML 080 228 J38 0.54 0003 0077 .228 081 1.50 1.01
208 M 087 A78 204 0.88 0007 0200 202 088 1.40 J6
204 MSp .087 101 385 0.79 0008 0144 285 083 1.38 .62
2048 MSp .088 131 347 1.00 0006 0149 235 074 149 il
205 .= MRp 101 185 372 1.09 .0008 .p1oe .262 180 138 87
205a MRp , 084 188 359 0.68 0005 0152 268 A4 1.39 83
208 o MESp .. ,098 .260 380 0.3 .0005 0087 M- 1] 104 1.58 1.01
2068 —— - ML3p o 105 192 383 1.03 0004 0085 273 083 1.53 .68
201 MLRp .. 087 . 216 A03 1.08 . 0004 L0081 408 ,152 143 1]
2078 ———— MLED . ... .083 218 401 0.92 0005 0085 285 150 1.37 81
208 M 087 213 T .318 100 0004 0068 .193 07 1.39 18
200 MLSpE —.. 080 245 307 0.08 0005 L0070 223 o 1.45, 98
2008 — e MLSpE .. .083 219 342 112 0004 0081 .208 070 . 148 5
210 e — MLRpE — .1N1 169 360 1.32 0005 0073 282 .110 144 T3
2108 MLRpE ___. .085 A7 388 1.33 0008 .0084 176 128 1.3% Rt

s Missing values in tablez Indicate that zamples were lost or results.were unaccepiable,
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Table

22.— Yield and ﬁ\position of hybrid com {Ky.D-69) produced on the Co

jeld stated as pounds per acre and composition as percent, oven-dry.)®

bellsville Soil Experiment Field, 1939

‘Yield per acre Ash silica Iron Calclum
Plot Treatment QGrain Stover Grain Stover Grain Stover Gra_tn Btover Grain Stover
202 None oo 850 880 1.23 5.4p0 — 2.03 8015 0113 00886 468
209 — MSpEN e — 4370 3 330 1.38 4.48 . 2,16 0015 — 0055 397
210 M 2970 2 100 1.29 5.23 —- 3.14 0025 0187 0069 508
am .. MBsSKN 4 080 2 880 121 4.55 —— 1.68 0023 L0079 0061 500
2. MLSpEN 4 520 2 950 1,42 5.21 J— 117 0031 0103 0055 538
318 MLBSEN . 4250 a 880 152 4.56 .- 2.02 0024 0123 0084 .0835
801 M 2 550 1570 1.11 5.48 —_ 2.16 0019 0110 0045 .368
803 MBp (3001) .. . 3780 2 560 1.19 525 a— 2.16 0023 .0118 0038 490
BO3... .  MRp (8001lb) 3840 2 Te0 117 4.50 —— 1.23 ,0024 0061 0040 425
804 M 3310 2140 1.22 6.06 J— 2.42 0024 0122 0055 418
805. MSp (800 1b) 4 050 2 740 1,39 4.45 — 1.56 0021 0080 0054 454
808 MRp (18001b) 4 630 2630 1.52 4.10 — 1.30 0021 0097 0055 426
807, M amno 1760 1.14 B.85 ———— 1.84 0018 0116 0048 395
808__..  MLSp (800lby . 8860 2 580 1.1 5.34 —— 2.07 0022 0124 0059 533
809 .. MLRp (6001b) ... . 4620 21790 1.49 4.70 — 145 0017 0088 .0087 580
810, M 2 580 1730 1.08 5.85 — 2.15 .0016 0168 L0087 421
81l . MISp (5001b) 3840 2740 1.19 4.04 — 1.68 0020 0077 D055 548
812 MLRp (18001b) —_ __ 4480 . 1860 1.52 4.40 — 1.33 0024 0084 055 495
813 M 2 430 1640 1.09 6.50 ——. 2.96 0018 0210 0053 .488
Bldue . MRD {1200 1) 4 560 2 950 1.35 4.60 — 1.55 0023 0129 0059 510
815 MLRp (123001b) —.._ 4800 2 860 1.58 4.90 — 1.52 .0021 0153 0087 518
818. M 2300 1560 1.08 5.30 r— 1.88 0016 « L0132 0049 .80
Magneslum Potassinom Manganese Phosphorus Nitrogen
Plot Treatment Gralin Stover Graln Stover Grain Stover Qraln Btover Grain Stover
202 None — .085 250 350 1.48 0002 0081 .182 062 1.77 1.20
208. MBpEN 078 268 320 1.44 0002 0081 .240 072 1.56 0.88
a10 M 092 281 372 1.38 0005 0085 227 04 1.58 1.08
a1 ... MBsEN 105 4227 382 1.34 0004 0054 .264 065 1.65 0.94
217, ML3SpEN 088 878 387 1.32 0004 0054 279 087 1.65 0.90
218 MLBSEN e .. 102 - +395 1.17 0004 0068 279 074 1.12 1.07
801 M 077 272 379 1.7 L0004 0105 207 0688 1.62 0.88
80— MSp (3001b) 080 300 S72 1,33 0005 ,0130 258 08 1.62 0.89
B03 MRp (8001b) e . 080 334 47 128 .0004 L0088 .263 069 1.64 0.78
Bod M 072 246 310 1.7 L0003 0088 150 .03 1.54 1.05
805, MS8p (po0lb) _________  .083 .208 386 1.04 * 0003 095 .256 088 1.62 0.89
8086 . MRp (18001h) 093 .21 384 1.05 0003 0073 AT 088 1.52 0.85
807 M 089 a7 319 1.59 0002 002 178 084 1.54 .11
808 MLSp (3001b) 079 280 -1 1.31 0002 .0081 213 070 1.63 1.08
809 . MLRD (6001b) . .108 282 372 118 0008 0088 252 082 1.62 0.3
810 M 084 240 308 1.50 0604 L0100 210 062 1.62 1.10
811 MLSp (M00Ib) . .055 .308 - 362 1.01 D004 0088 250 088 1.45 0.95
813 - MLRp (1800 . .0Mm 317 356 1.18 0004 0075 292 094 1.56 0.75
. 0M 078 478 2321 1.67 0004 0127 188 073 1.87 1.18
814 ____ MRp (12001b) . . .108 362 364 1.10 0008 .0086 310 083 1.57 1.00
816 _______. MLRp (1200 1v) J11 S04 o 1.11 0008 0073 370 A2 1.64 1.17
[-31.8 M 070 .268 .280 1.72 0003 .bog4 176 048 1.70 0.93

& Missing values In tables indicate that samples were lost or results were unacceptable,
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Table 23.— Yield and composition of open-pollinated corn (Pride of Saline) produced on the
Campbellsyille Sail Expariment Field, 1939

(Yield stated as pounds per acre and composition os percent, oven-dry.}*

‘Yield per acre Ash Bilica Iron Calcium
Plot Treatment Qraln Btover Graln Stover Grain SBtover Graln Stover -Grain Btover
202 None — e 630 850 1.08 5.19 — 2,20 0018 0132 0049 452
200 . MSpEN e 4440 3 680 1.40 £.50 N 1.81 0018 0081 0049 .392
210. M 2 920 2 220 1.45 5.23 — 2.10 0028 0084 0074 Al4
‘211 MBSEN e 4170 3 920 1.18 ~ 4,55 e 1.73 0020 0088 0056 A0
217 . MLSpEN 4 350 3350 1.29 5.21 — 1.75 JE— 0101 0059 620
218 MLBSEN — . 4 100 3 160 1.45 J— — 2.24 .0022 — 0081 . .566
801 M 210 1770 1.28 4.98 ——— 1.42 0019 0105 0045 275
802_.— . M3p (3001b) . 3680 2 880 1.15 3.32 — 0.90 0022 0050 0037 258
803_____. MRp [(6001b) 4 150 2970 131 5.25 [ 2.00 0024 ,0081 0044 558
B804, M 3 000 1 880 0.98 5.78 vanin 2,24 0018 0110 0050 A15
806_..—.— MS8p (0001b) e — 3 600 2 440 1.44 4,58 JE— 1.58 .0020 0107 .0054 426
B08_________ MRp (18001b) . 4180 3 280 1.63 4,55 — 1.20 0018 0075 0039 438
807, M 3 08B0 2040 1.09 4,92 — 1.55 0017 0090 0048 354
808 ... MLSp (3001b) o 3770 3590 1.18 4.24 actre 1.48 0020 0078 0048 473
809.ee— MLRp (6001b) .. 4250 2 900 1.28 5.0 2.07 . 0017 0125 0055 800
810 M 2 620 1730 1.07 5.00 2.25 0015 0157 .0061 .368
811 MLSp (900Ib) _______ 3740 2 640 1.16 4.83 1.83 L0018 0092 0053 574
918, ... MLRp (18001h) .coee 4200 3030 1,19 4.47 — 1.50 0017 0098 0049 545
313 M 297 2 040 1.13 4.94 —— 2.10 0018 0098 0069 452
gl4 . MRp {(12000b) ... .. 3660 2730 132 4.81 J— 1.93 0030 0084 0087 623
815 ... MLRp (1200]b) oo, 3900 2770 1,10 4.75 — 1.55 0025 0090 0064 682
818 M 2 800 13820 1.06 5.56 —— 1.90 0015 0108 L0055 378
Magnesium Potassium Manganese Phosphorus Nitrogen
Plot + Treatment Grain 8tover Graln Stover Grain Stover Gralin Stover Grain Stover
202 None 082 278 .83 115 0004 0088 .185 084 1.68 117
209 .—— .. MSpKN J21 181 362 1.20 0004 0078 318 066" 1,55 0.81
210, M 115 283 . 364 1.28 0008 0090 249 058 1.685 0.91
2. ... MBSEN . IO 258 321 0.99 0008 0077 275 088 L7 0.50
N7 . MISPEN oo 107 2175 342 1.14 {0005 L0043 .269 070 1.64 0.50
218 ... MLEBSENW . 124 314 380 1.00 0008 0063 3.09 076 L75 1.16
go1 M 085 207 372 1.54 0005 0077 230 041 1.53 .84
802 ... MSBp (3001h) . 105 .183 346 1.04 0007 0088 282 044 LTl 0.63
BOS___ ... MRp (60010) . . .115 .283 344 1.13 .0008 0152 308 100 1.70 0.58
804 M 075 .258 .265 1.56 0004 0122 .188 058 1.60 1.11
806__.__.. MBp (9001b) o 113 273 a3 1.08 0005 0090 207 079 1.70 0.93
806—— ... MRp (18001b) r——— .099 .287 370 0.95 0008 .0112 .263 088 1.75 0.86
80T. M 077 252 320 1.28 0002 0080 151 049 1.60 ¢.87
808 .. MLSp (3001b) e .08 279 317 1.03 .0003 .0059 210 073 1.59 0.99
808 MLRp (6001b) . .110 300 317 0.91 .0003 0105 275 085 1.64 1.08
810, M 078 .A71 314 in .0005 0098 204 068 1.85 1.00
811 MESp (9001by 105 238 305 0.93 L0005 0086 265 080 1.80 0.99
813. ... MLRp (18001b) 0. .088 318 .268 0.90 0004 . 080 228 1381 1.78 1.08
813, M 080 300 351 1.35 0006 0115 243 Kil:1) 1.84 0.94
814 ... MRp (12001b) ___ . .. .. 110 .318 283 0.80 0005 0128 312 114 1M 087
815 MLRp (120015) —f@)— .05 818 . 302 0.87 .0005 a1 250 128 1.56 1.01
816 M * 081 284 260 1.80 .0005 b o) .188 064 1.68 1.08

& Missing Values In tables Indicate that samples were lost or results were unacceptable, -
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Table 24.— Yield

@eld stated as pounds per acre and composition as perc{atoven-dry.)'

and composition of hybrid corn (Ky.Y-101) grown on the Berea Soil Experiment Field, 1940

L]
Yield Sllica, Calcium, Magnesium, Potassium, Manganese, Phosphorus Nitrogen,

Plot Treatment Grain  Stover stover stover stover stover stover Grain Stover stover
301 Node .._.__... 363 495 2.93 410 .283 0.68 0176 180 063 128
3028 ML 3420 1190 o —_— — N _— e —
303W ML 3010 1950 241 3175 278 0.82 063 .190 054 0.2
303 M 1050 Ton 2.64 423 1,283 113 0358 152 080 114
304 MSp 2 780 11390 — —_— —_ — - — —— —
304a MSp 2320 1100 ———r J— - —_— —— - — —
305 MRp 3 280 2150 1.94 544 .160 0.72 0135 313 140 T4
3050 MRp 3390 1930 2.08 462 189 1.24 0125 278 155 0.97
308 MLSp 3 600 2 140 — —_— — — —— — I —
3064, MLSp 2 900 1790 — —_ — — — —_ — —_
307 MLRp 3 840 2 350 2.18 642 242 0.7 0054 208 A17 ——
307a MLRp 3820 210 —— — — - R J— _— -
o8 M 1250 790 2,28 405 222 1.31 0288 202 078 1.10
308 MILSpK _____ 3480 2010 — — e e e —_ — —
3090 MISpE . 3100 1,780 139 433 172 1.06 0054 200 ,054 /]

310 MLEpK ... 4070 2 460 —_ — R — — — _— ———
310a MLRpK 3 750 2210 — f— _—

s Many of the samples of this group were datnaged and lost In storage befcre analyses were completed.

Table 25.— Yicld and composition of hybrid corn (Ky.D-69) grown on the Campbellsville Soil Experiment Ficld, 1940
(Yield stated as pounds per acre and composition as percent, oven-dry.)*

Yield

8ilica,  Oalclum, Magnesium, Potassiuin, Manganese, Phosphorus Nltrogen
Plot Treatment Grain  Stover stover sLOVer stover stover stover Grain Stover Graln Stover
.. — Nore . ______._ — 830 820 211 444 302 1.27 0113 .155 062 1.55 1.16
300 — MSpEN _ . 3430 - 21310 241 .567 203 1.43 0131 095 K] 146 1.16
319, M _— 2380 1420 3.62 570 274 1,33 0168 080 062 1.39 LIS
31 we MBSEN 2820 1810 2.20 564 307 1.15 0113 .128 059 1.45 1.05
317 MISpEN . 3020 1 960 1.32 600 281 0.89 0090 — 067 —_— 0.0
g oo MLBSEN e 2 860 1980 1.21 568 .302 1.00 0050 300 054 1.1 0.88
801 M 1720 1000 1.717 379 .258 1.51 0121 181 068 1.43 1.19
003, ~ MSp (3001b) .. .. 2720 1430 1.91 499 2RE 135 0128 213 063 1.60 1.10
803 e .. MRp (800)D) __.___. 3160 1860 1.43 840 314 1.19 OLLT .189 005 1.53 0.95
204 M 1750 1 noa 1.75 456 306 1.26 0187 173 052 1.56 0.99
805 . _....— MSp (9001 . 2580 1 400 1.69 623 .28% 0.99 0194 .164 060 1.41 0.91
906________ MRp (18001b) ___._.. 2980 1 890 1.43 .668 .288 0.90 0180 208 — 1.57 8.90
907 M ~ 1780 1200 1.83 507 295 1.44 0153 140 J— 1.53 1.08
808 ... MLSp (3001 __.__. 2730 1780 2.01 642 202 1.00 0126 260 063 1.77 0.99
909 .. MLRp (6001b) ... 3140 19080 1.92 355 348 1.29 0126 L145 082 1.53 1.14
910, M 1 480 1080 2.07 467 313 1.41 0167 .183 056 1.71 1.1
a1l — MLSp {9601by . 2450 1 600 2.38 622 321 1.08 0121 J44 085 -1.54 1.14
9l .. MLRp {18001) ... 3180 1 840 1.47 892 358 0.98 0 215 080 1.53 1.08
213 M 2080 1230 1.89 427 .307 1.50 0144 178 058 1.56 0.99
S, MRp (12001 ______ 3260 2030 1.54 802 349 1.10 0117 .169 .098 1.46 1.00
915 . MLRp (1200 .. _ 3000 2080 1.51 6850 .366 1.08 0100 160 .082 158 102
816 M 14810 1 180 1.40 515 .338 144 0153 154 061 1.56 1.14

s Many of the samples of this

crop were damaged and lost In storage before analyses were completed,
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Table 26.— Yield and compasition of hybrid corn (Ky.Y-101) grown on the Berea Soif Experiment Field, 1941
(Yield stated as pounds per acre and composition as percent, oven-dry.)*

Yield per acre Ash Biliea Iron Calcium

Plot Treatment Grain Stover Grain Btover aGraln Stover Graln Btover Grain 8tover
401 None .. 305 458 1.18 5.568 0422 2.61 0031 0129 0115 420
402E ML 2824 2024 1.22 6.09 0170 2.70 0022 0075 0083 535
402w ML 2570 2024 115 6.04 0204 2.52 0023 20080 0093 555
403 M 922 862 LI11 4.15 0202 2.80 0023 0106 0082 406
404 MBp . 2480 2008 1.39 5.14 0200 .25 0038 0080 0069 392
404n M3p . 1850 1528 0.99 4.00 0218 2.50 0026 0075 0075 388
405 ... MRp - 3100 2 482 1.36 5.05 0170 1.3 0020 0082 0078 A43
406n, MRp ... 3000 2 198 1.64 6.45 0210 2.18 0023 L0071 0083 665
406 MLSp ... 3606 2578 1,33 5.40 0167 .27 0022 0080 0079 835
406a MLSp ... 3060 2 368 1.85 6.02 0200 2.88 0028 0083 0085 602
407 MLRp . ... 4040 2788 1.46 5.10 0310 1.88 0038 , 0064 0081 6582
4078 MLEp 3668 2 578 1.94 5.18 0218 2.09 0026 0063 0072 .583
408 M 266 871 1.05 £.80 0162 1.81 0024 080 L0081 78
09 .. MLSpE _._.. 3229 2425 1.18 4.94 0140 2.19 0022 0088 0072 540
400a MLSpK _____ 2369 1871 1.34 5.08 .0146 2.04 0023 0064 0082 583
410 . MLRpK ___.. 3285 2 349 1.58 4.56 0170 1.58 0022 0054 0082 522
4108 .. MLRpK . . . 3000 20483 1.00 4.94 0160 2.01 0018 0095 0067 667

Magnesium Potassinm Manganese Phosphorus Nitrogen

Plot Treatment Grain Stover Grain Stover QGrain Stover QGrain Stover Grain Stover
401 None _____ __ .106 254 324 .95 L0009 —— 202 093 1.47 .90
402E ML . .038 191 374 1.38 0006 — 244 071 1.2¢4 .53
402w ML . 094 218 344 1.08 00056 R 101 044 1.1 .61
403 M 087 254 355 1.34 .0005 J— 1687 058 1Li0 "3
404 M3p ______ ... 085 .158 343 1.15 0006 — 226 068 1.33 54
4048 . MSp o 124 203 A58 1.33 0005 I 321 084 1.18 59
405 ... - MRp ... .log 180 435 1.18 0008 —_ 332 118 1.80 50
4058 Mrp . .105 187 408 00 0006 _ 286 Jd18 1.18 7L
408 —e—w MLSp ... 080 243 357 85 0005 . — 17 h JDas 1.48 18
406a MLSp .. 077 1685 292 111 0006 — 183 059 1.37 .66
407 MLRp ... .120 174 420 .81 0008 _— 317 083 1.41 81
4078 MLRp . .12 170 458 47 0008 -— 374 110 1.38 57
408 "M JA14 .188 364 131 ,0008 — 208 046 1.21 63
409 MLSPK _. . 085 141 .3238 1.14 — _ 102 088 138 61
4098 _____ MLSpK .109 .182 .88 1.14 0003 _ 238 .050 1.38 .68
410 ... . MLRpK ___. .,098 172 373 1.08 0003 — 242 002 1,24 A1
4108 MLRpEK 110 1683 260 1.17 0002 — .160 104 1.27 .68

a Missing values in tables Indicate that samples were lost or results were unacceptable.
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Table 27,— Yield and o@posiﬁon of hybrid corn (Ky.D-69) grown on the Cam@ellsville Soil Experiment Field, 1941
{Yield stated as pounds per acre and composition as percent, oven-dry.)*
Yield per acre” Ash Silicn Iron Calelum
Plot Treatment - Oraln stover Grain Stover @Gtrain Btover Grain Stover Qrain Stover
103 .. None ——— ¥ | 1381 0.98 5.35 0311 2.08 0031 0072 0083 T 425
109 MBpRN —. 4115 2 789 1.17 £.64 0200 1.49 0029 0087 0059 A5
110 M 2 340 1718 1.056 5,19 0248 2.30 0029 0133 0078 498
Nl MBsEKN 3|28 2 525 114 457 0184 138 0027 0082 0055 450
117 MLSpEN .. ... 4578 2 649 1.30 4.86 0208 1.63 0029 0087 0075 6800
18 .. MLBSKN oo 4337 2518 1.18 4.78 0187 1.48 0023 0128 0062 593
701 M 2036 . 1615 1.08 5.02 0200 1.78 0032 0008 0071 498
031 . MSp (3001by ... 3852 2 450 141 4.77 0208 1.72 0029 0093 0061 ©.392
oo MRp (8001 . . 4176 2679 't 1.29 4.00 0173 1.37 0025 0078 0068 395
‘Tod - 2361 1700 1.18 4.29 0189 1.70 0027 0083 0082 a78
705, MSp (900 1b) 3570 2207 1.29 3.68 0184 115 0028 0067 0077 358
8. MRp (1800 1b) 4173 2 698 1.46 8.70 0189 1.15 0029 L0068 0085 442
To7. M 2568 168990 1.64 513 .0189 1.84 0024 0075 0080 410
708 MISp (3001b) ... 3800 2 260 1.20 — 0151 1.46 0028 0080 0081 A70
00—, MLRP (6001b) ... 4228 2 889 1.28 4.68 01356 1.42 0019 L0073 0078 490
T10. M 2 506 1 858 1.50 5.60 L0210 2.06 L0028 0078 00861 A31
111 MLSp (800 1b) 3 727 2248 1.00 4.48 0110 1.35 008 0062 0055 482
Ma. MLRp (1800 1b) 4385 2708 1.53 4.60 0195 1.41 0029 0076 0071 588
713 M 2 645 1848 1.20 £.95 0195 1.56 0025 0069 0085 A15
Mh .. MRp (120000 ______ ____ 4333 2 693 1.67 4.81 0210 1.47 0028 0084 L0063 520
6 MLRp {1200 lb) 4315 2598 1,30 3.57 .0189 1.00 0029 0073 0057 A28
718 M 3 007 1976 1.11 4.14 0173 1.34 0025 0078 0060 383
Magnesium Potassium Manganese Phosphorus Nitrogen
Plot Treatment Qraln Stover Grain Btover Grain Stover Grain Btover Graln Stover
102 . None . . 102 288 370 1.38 L0006 .0032 202 045 1.38 83
Wi . MSpKN .. 008 .230 J368 1.51 0004 0022 356 071 1.58 50
1M M 080 269 310 1.68 0003 — 170 072 1.58 8
Ml MBsKN .. . .l05 278 318 1.80 0004 .0085 .235 070 1.70 B4
n .. MLSpEN 113 .254 363 1.33 0004 0054 .247 079 1.55 AT
N .. MLBsEN 116 252 370 1.37 .0004 0054 240 071 1.85 50
701 M A21 264 388 138 0004 0075 .308 047 1.58 .68
e MSp (3001) 100 301 377 1,20 0005 D087 354 073 1.47 .68
703 . MRp (6001b) 115 308 330 B84 0005 0086 238 093 148 7
04, M .103 200 362 1.20 0005 0097 198 049 1.49 87
108 MSp (8001b) . ____= .09 a5 .65 1.13 0005 0080 .229 067 142 .81
Me_ . MRp {18001y .. .112 275 401 1.20 0006 0100 .285 103 1.55 80
701 M .. 095 283 e '2.02 0006 0107 200 0567 1.38 T2
W8 . MISp {300 1h) 10§ 24T 338 1,93 0005 L0092 214 0564 154 80
T8 .. MLRp (6001h) 0986 284 324 L.87 0005 0081 430 0o0 1.54 1.01
16 M 087 ATt 432 2.11 0008 0119 227 052 1.55 .88
Ml MISp (9001b) - .02 254 361 1.76 0004 0060 J184 049 1.57 88
T2 __ MLRp (18001b) . 118 282 398 178 0008 0076 295 088 1.55 02
13 M 101 .30 362 218 0005 0087 208 052 145 .81
b . MEp (1209 lb) 107 AT S04 1.98 0004 0107 208 .130 1.45 .87
TS5 MLRp (1200 1b) 17 37 S44 1.60 0005 0054 .58 084 1.60 82
716 M 008 248 358 211 0005 0097 Byri 088 1.44 10
& Mizsing values in tables Indicate that samples were lost or results were unacceptabte.
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SUMMARY

From the resulls of four studies made at different times, on the
chemical composition of corn crops grown on Kentucky soils, it was
evident that composition is influenced by environment and g fully
as variable as yield. The factors found to have greatest effect on com-
position as well as on yield were seasonal or weather conditions, soil,
soil management, fertilizer practice, and to a lesser extent varietal
differences. Each factor had its own peculiar effect on composition,
but because so many were involved, it is difficult to determine the
exact part played by each in the net result. For this reason definite
explanation of many of the chemical relationships involved must wait
until a more exact measure of each factor can be obtained.

In two early studies, samples of corn grain and stover were col-
lected and analyzed from treated and untreated plots on the Experi-
ment Station farm at Lexington and certain of the soil experiment
fields in different parts of the state. In the third study, a number of
samples of grain were collected from farmers’ fields in ten counties
in central and western Kentucky. Results from these studies showed
particularly that composition of corn crops from widely scattered areas
of the state varied because of soil fertility and fertilizer treatment.
Phosphorus, calcium, and nitrogen particularly were affected in the
crops represented and potassium to a lesser extent. In the latest and
most comprehensive study, yield data were taken and grain and stover
samples collected and analyzed each year from all plots at the Berea
soil experiment field from 1938 to 1941, and from all plots of the
phosphate tests and six plots of the general fertilizer test at the Camp-
bellsville field from 1937 to 1941. Until 1940, two varieties of corn
were grown on each field, both of which were sampled and analyzed
separately. Analyses were made for total ash, silica, iron, calcium,
magnesium, potassium, manganese, phosphorus, nitrogen, sulfur,
chlorine, crude fat, and crude fiber.

Yield and composition were markedly different at the two fields,
indicating that soil conditions and weather effects were quite different.
From year to year there was appreciable variation that bore no .close
relationship either to weather or to variations in yield, and that was
largely independent of soil treatment.

The effects of liming, fertilizer treatments, and other soil-manage-
ment practices on yield and composition of the crop were approxi-
mately the same at the two fields. The effect of these things on com-
position with respect to all the major nutrients was usually one of
enrichment. The amount of a given nutrient absorbed was influenced
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by the amount available in the soil, whether it was added in fertilizers
or its availability was affected indirectly by some fertilizer or soil man-
agement practice. Addition of limestone usually caused an increase
in the calciu.a content of the arop, the increase being greater in stover
than in grain. Potassium and phosphorus content of the crop tended
to be lower on limed plots than on the corresponding unlimed plots,
though differences were not very great. Nitrogen content was higher
in crops from limed plots, but content of magnesium, iron, or man-
ganese was not consistently influenced by liming.

Of all soil treatments, phosphate fertilization had greatest effect
on crop growth and composition. Yield and phosphorus content were
increased by phosphate applications almost in proportion to the
amount used.

Applications of potash and nitrogen fertilizers had little effect on
corn yields and slight effect on composition. Potassium tended to be
slightly higher in stover from plots where yields were comparatively
low and the drain on potassium was not great. Manure was effective,
along with the rotation used, in maintaining nitrogen at a satisfactory
level, and so far as corn was concerned it was sufficient to maintain
fairly adequate supplies of potassium in the soil.

Other nufrient elements in the crop were not consistently affected
by any of the factors studied.

As to the bearing of the findings of these studies on practical fer-
tilizer practices in Kentucky, it would seem that regular application
of substantial amounts of phosphate fertilizers to crops grown in rota-
tion on phosphate-deficient soil in Kentucky will remove phosphorus
as a limiting factor in corn preduction. If the soil protected from
erosion is limed when necessary, and if the potassium removed in the
crops is replaced, and if livestock manures and crop residues are re-
turned, the fertility of the soil will constantly be improved and the
r composition of the crop, particularly in calcium, phosphorus, nitrogen,
and potassium, will be maintained at a high level. This is the con-
clusion indicated by these data, though full and definite proof of it
must await further data that will be accumulated in the continuation

of these studies.
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