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INTRODUCTION
' OUTSTATE FERTTLIZER TESTING PROGRAM

An outstate testing program using commercial fertilizer on dryland
orops was started in the spring of 1952, This program is supported in
part by funds from Phillips Chemical Cempany.

Ths primary objective of these experiments is to determine the
effeot of mnitrogen fertilisers--alone and in combination with other
matrient elements--on the yield and quality of winter wheat, corn, and
sorghum on non-irrigated land in relation to variations in soil and
;‘eiillte.

This peper is a progress repert of the commercial fertilizer
experiments on wheat, corn, and sorghum conducted by the Agronomy Section
(Seils) of the Colorado Agricultural Experiment Station during 1955,

Acknowledgment is made to thg Colorado Extemsion Agemts and
Specielist, Experiment Station Personnel, farmer cooperatars, and the

fortilizer industry for assistance i.n‘conducting these experiments,
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Fig, 1, Climatic Zones and Location of
1955 Experiments

Map reproduced from ®*Land Types in Eastern Colorado® by
L. A, Brown, D, S. Romine, R, T. Burdick, and A, Kezer.
Colo. Agr. Exp, Sta, Bul, 436, June 1, 19Lk.
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COMMERCIAL FERTILIZER EXPERIMENTS ON NON-IRRIGATED CROPS
IN COLORADO IN 1955

THE STUDY
Fourteen commercial fertilizer field experiments were conducted in 1955
in various parts of the state, Six tests involved various fertilizer treat-
ments on winter wheat, one test was on spring wheat, two were on corn, and
five on sorghum, Gemeral information concerning each experiment is
summarized in Table 1. Because of hall, grain yields were lost on three
winter wheat experiments, and grain yields were low on two others where
molsture was the limiting factor. Available soil moisture was also low on ’
the spring wheat experiment, One corn and one sorghum experiment were lost
due to drought,
Objectives
Objectives of these experiments varied from one location to another,
but all studies included two or more of the following objectives:
1., To study the effect of rate of gpplication of nitrogen on crop
yields,
2. To determine the effect on yleld of time of fertilizer applica-
tion,
3. To study the influence of various nitrogen carriers on crop response,
4, To determine the effect of nitrogen and phosphorus combinations as
well as nitrogen alone on crop yield,
S. To determine the effect of nitrogen on yield of crops grown in
various soil types and at variable moisture contents,
6. To study the effect of fertilizer under different cropping systems

on crop production,



Climatic Conditions

Precipitation (Tible 2) in the fall of 195} was considerably higher
than in the previous year. However, the dry soil condition prior to
the rains, the below-normal winter precipitation, and st’f'ong winds in
early spring reduced the effsctiveness of the moisture,

In most areas where experiments were conducted, above narmal rains in
May and June resulted in tillering of the winter wheat, but very few tillers
produced mature heads by harvest, In general, the crop year of 1955 was
not favorable for the production of winter wheat in most dryland areas of
Colorado, Wheat in most sections suffered from drought or hail, but the
northeastern corner of the state had good soil moisture and high yields
were produced.

Heavy spring rains delayed the planting of corn and sarghum about
two weeks, but in most areas it resulted in enough stored soil moisture to
produced a fair or good crop, The precipitation during the summer was below
normal and of 1ittle benefit to the growing crops, '



Table 1. Fertilizer Experiment Location, 1955,

Date
Field No., Cooperator Location Manageme c A e C Varie Fertil
D-L1-55 N, Frentress Hayden Continuous Wheat M, Taylor Hard=land Saunders Sept. 15, 1954
Wheat after Fallow
D-l2-8%  Timm Bros. Amherst Contimious Wheat T. Hadden Hard-land Comanche Aug. 2L, 1954
Wheat after Fallow C. Hoffman
D-61~551 E,. Koonce Otis Wheat after Fallow C. Evans Hard~land Wichita Sept. 8, 195L
D62-551 F, Frenzel Otis Wheat after Fallow C. Evans Sandy-land Wichita Sept. 9, 1954
D-63-551 ¢, Koonce Otis Wheat after Fallow C. Evans Sandy-land Wichita Sept. 9, 1954
D-6L4~55 G, Wyman Milliken Stubble Mulch C. Nelson Hard-land Kanred April 2, 1955
D-65-55 F, Skipton Elizabeth Stubble Mulch W. Mason Semi-Hard-land Wichita April 5, 1955
D-66-55 H, Kravig Karval Sorghum after Sorghum R, Hamill Semi~Hard-land Coes June 17, 1955
D-67A-55 Sorghum after Fallow C. Hoffman Hard-land Norghum July 1, 1955
D-67B-g5 A. Brandt  Ovid Sorghum after Wheat
D-68-552 ' M, Buol Burlington Sorghum after Wheat D. Chadwick Hard~land Reliance June 18, 1955
D=71-55 1. Wallace Springfield Sorghum after Sorghum C. Fithian  Sandy-land Five different  June 8, 1955
) varieties
D-69-55 R, Edwards  Haxtun Corn after Wheat T. Hadden Sandy-land Steckley Hybrid June 7, 1955
D~70-552. J, Jacobs Eads Corn after Corn B. Whitmore Sandy-land DeKalb 410 June 16, 1955

1 Grain yields lost due to hail.
2 Crop lost by drought.




Table 2. Precipitation Received on Experimental Sites During the 195L~55 Season

, 9 1% 159 159 1995 15h 1% 195 1558 — ~ Nornal®
Field No. location July Aug, Sept, Oct, Nov, Deg, Jan, Feb, Mar, Apr, May June Total Ave,
D-l1-S5  Hayden  1.17 2.01 2.58 1.95 1.23. 0.90 1.28 1,71 0.l 0.77 1.00 105 16.10 16.1h
D—h2-‘5"; Amherst 3.1; 1.';2 2.61 0o75’ 001; 0.20 0.1';0.2'; 0030 lo;Q h.&) 3097 190% 17061

D-61-551  Otis ' ‘ 0.02 0.05 T T 0.03 0.1 3.28 3.6 7.3 10.19
D-62-551  Otis , -
D~63~551  Otis

D-6i%8  Milliken ' o "~ 0.0h 3,45 2,08 5.57 5.52
D~65-55 Elizabeth . o . 0.2k 1,32 2,03 3.59 5.65
Corn and Sorghum '~ June July Aug. Sept, Total Normal Average §ame Periogd
D=66-55 Karval 1. 1.55 L.62 1,20 8.67 7.3
D~6TA & B 55 ovid ) 174 0.93 2.67 L.60

D~68-552 Burlington 0.2¢ 0.02 0.77 1.0k 8.03
D-69—s‘s‘ Haxtun 3.60 . 1.38 1,67 0.90 7.55 9.29
D-70-552 Eads No record R -
D~71-55 Springfield 1,06 0.10 0.1k 1.3 6.25

* Colorado Agricultural Handbook 1952
1 Grain yields lost due to hail.
2 Crop lost by drought.
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WHEAT EXPERIMENTS
Continuous Cropping vs. Wheat After Fallow

Two long term experiments were initiated in 1954 at Hayden and Ahherst
to study the effect of fertiligers on wheat grown after fallow and wheat
grown under a continuous cropping systeml/ + The objective of these tests
is to determine if a continuous cropping program involving the use of ferti-
lizers on wheat can compete with the accepted wheat after fallow system,

The site at Hayden is in a winter precipitation belt where spring wheat is
grown, -Amherst is in the summer rainfall belt with winter wheat being used
in the experiment. This is the first year in which a comparison of the two

cropping systems has been obtained.

D-41~88, N, Frentress Farm, Hayden, Colorado.

Table 3 shows the results of the fertilizer treatments on both the
contimous wheat and wheat after fallow. No s_trau yields were taken because
of the presence of Russian thistle. The thistle was particularly bad on
the continuously cropped plots (up to 30% of the harvested seed was thistle).
The grain yields were very low on the continuous wheat plots, and because
of the competition with weeds, the yields were lower than normally would be
expected.

There were no increases in ylields due to any fertilizer treatment under
either cropping system. Fifty pounds of nitrogen per acre under the wheat
fallow practice, and 25 pounds of nitrogen per acre plus 'phosphorus under
the contimious cropping system produced a significant decrease in yield.
There were no differences in bushel weight due to fertilizer treatments,
but there were signific#nt or highly significant increases in i)ercent protein
on the contimious plots with all treatments except phosphorus alone.

Started in 1954 by B. W. Greb, formerly Assist;nt Agronomist (Soils),

Colo, Agr. Exp. Sta., presently Soil Scientist, U.S.D.A., U.S. Akron
Field Station, Akron, Colorado, ‘
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Table 3, D~hl-55 Routt County, Contimuous Wheat vs,Wheat after Fallow, Loam Soil

Treatment Grain Bu./Acre Bu. Wt. # Protein in Grain

Continuous Wheat

CK 3.b5 55.8 1.3

N 2,03 56,2 15, Q.

NP 1,1 £5.5 15,1

NN 2.97 Sh.S 16,0

NNP 2,16 557 16.08%

P 3.06 56.2 1h.b
Wheat after Fallow

CK 13.63 57.2 15.0

N 11,88 57.2 15,2

NN 94584 57.3 1k.9

NNP 12,81 56,8 15,7

P 12,91 57.2 1.6
1SD at 5% Level 2.05 NS .17
1SD at 1% lewel. 2,97 . 1,13

# Significant at 5% level.
¢ Significant at 1% level,

CK = No treatment

N =29 1lbs.N/A

NP = 25 1bs N/A 4 100 lbe. P,0g/A

NN = 50 1lbs. N/A

NNP = 50 1bs. N/A + 100 1bs. P,0g/A

P =100 1bs.P,0./A ’

Ammonium nitrate used as the source of nitrogen.
Treble superphosphate used as the source of P205.

Table 4. D-hLl-55 Comparison of Yields with Different Cropping Systenms

Orain Yield o Bushel Weight § Protein in Grain
Continuous Wheat after Continuous Wheat after Continuous Wheat after
Cropping Fallow Cropping Fallow Cropping Fallow
cK 3.43 13.63% 55.8 57.2 1.3 15.0
N 2,03 11.88 g6.,2 572 15.5 15.2
NP 1.1 13.45% 55.5 57.0 1v.1 15.4
NN 2,97 9.58 sh.s 56.3 16.0 1.9
NNP 2.16 12,81% 85,7 56.8 16.0 15.7
P 3,06 12,91 %642 57.2 .l 1.6
LSD 5% Level  9.96 o NS NS

# Significant at 5% level.
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Irrespective of fertilizer treatment, greater ylelds of grain were obtained
" after fallow than after wheat (Table 4). The no treatment, the 25 pounds

of nitrogen plus phosphorus, and the 50 pounds of nitrogen plus phosphorus
per acre under the wheat fallow system produced a significant increase in
grain yield over the same plots under continuous wheat.. The cropping system

had no influence on bushel weight or percent nitrogen in the grain.

Dwli2-5%, Timm Bros. Farm, Amherst, Colorado,

The results of fertilizer treatments under both cropping systems are
shown in Table 5. Under the continuous cropping system, there was a signi-
ficant increase in yield of grain with the 50 pounds of nitrogen plus phos-
phorus and a highly significant increase with the 25 pounds of nitrogen plus
phosphorus treatments with the latter treatment having the highest yield.
The phosphorus plot resulted in a highly significant decrease in yield of
grain under contimeus cropping. Only the 25 pounds of nitrogen plus phos-
phorus treatment resulted in a highly significant increase in yields of grain
on the fallowed wheat plots. The 25 pounds of nitrogen treatment resulted in
highly significant decrease in grain yield.
" There were no significant differences in straw yield or bushel weight
under either cropping system due to fertilizer treatments. The treatment
with 25 pounds of nitrogen plus phosphorus under continuous cropping and
both rates of nitrogen, without phosphorus, under the wheat fallow system
produced signifieant increases in percent protein, ﬁhile the SQ pounds of
nitrogen and 50 pounds of nitrogen plus phospherus treatments c;n the con~
tinuous plots and the 50 pounds of x_litrOgen plus phosphorus treatment on
the wheat-fallow plots produced highly significant increases in percent
protein. 4

There was a significant difference in grain yield due to the cropping

systems except on the plots' receiving 25 pounds of nitrogen per acre (Table 6).
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There were no differences in straw y'.l.eJ.qn, bushel weight or percent protein
due to the different cropping systems,

Due to the height that the plots were cut, approximately one-third of
the straw was left standing; therefere the ylelds reported are lower than

the amount actually preduced.

Table 5. D=L2-59 Sedgwick«Phiilips Counties, Continuous Wheat vs
Wheat after Fallow, Loam Soil

% Protein

Treatment Grain Bu/A  Straw Tons/A in Orain  Bu. Wt.
Continuous Cropping
CK 15.33 0.3k 13,0 59.7
NP 25, 6T o.l1 19,3 ST.6
“ NN 180’-&0 0-% X7, 188 ;608
NNP 19, 20% 0.h1 16, Ly 57.6
P 10,200 0.25 13.7 58.8
Wheat after Fallow
CK 3L.20 0.53 12,7 60.6
N 29,50 0.52 15.6% 9.7
NP 40, 33m% 0.h9 U0 62,8
NN 34,06 0.52 15.6% 61.1
NNP 33,53 " 0.52 16.0%% 60.2
P 31.17 0.L7 13.0 61.7
1SD 5% Level 3,20 NS 2,2 NS

13D 1% lLevel L.66 3.3

#  Significant at 5% level.
+% Significant at 1% level,

CK = 'No treatment

¥ = 29 18s.N/A

N = 29 lbs.g;L 4 100 lbs. PyOg/A
BN = 50 lbe.N7A

gur = 50 1bs.N/A + 100 lbs, PyOg/A

= 100 1bs.Py0g/A

Ammonium nitrate used as the source of nitrogen,
Treble superphosphate used as the source of P?OS'



Table 6. D-U2-55 Comparison of Yields with Different Cropping Systems
Orain Yield Straw Yield Bushel Weight # Protein in Grain
Contimious Wheat after Contimous Wheat after Continuous Wheat after Continuous Wheat after
Cropping Fallow __ Cropping Fallow Cropping Fallow Cropping Fallow
CK 15,33 3, 20% 0.3h 0.53 5947 60.6 13,0 12,7
N 20430 29,50 0.L3 0.52 58.7 59.7 15.1 15.6
NP 25,67 Lo.33# o.la 0.9 57.6 62.8 15.3 Lo
NN 18, ko 3L, 064 0.3 0.52 56.8 61,1 17.1 15.6
NNP 19,20 33,93 o.l1 0.52 57.6 60.2 16.4 16.0
P 10,20 3L.17# 0.25 0.L47 8.8 61.7 13.7 13,0

1SD 5% Level 1h,00

% Significant at 5% level

CK = No treatment
N = 25 1bs, N/A

NP = 25 1bs, N/A + 100 1lbs, P205/A

NN = 50 1bs, N/A

NNP = S0 1lbs, N/A + 100 1bs,

P = 100 1bs. Py0g/A

P205/A
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Source of Nitrogen and Time of Application

E. Koonee Farm D=61-55, F. Frensel Farm D=62-55, C. Koonce Farm D=b3-05

These experiments were conducted near Otis, Colorado, using ammonium

nitrate and anhydrous ammonia as the sources of nitrogen which were applied
at the rate of LO 1lbs. N per acre. The anhydrous ammonia was applied in
the fall and the ammonium nitrate was used in both fall and early spring
applications. Superphosphate was applied to half the plots in the fall at
the rate of 50 lbs. PZO; per acre on D=6le55 and at the rate of 30 lbs.
PZOE' per acre_on D=62-55 and D-63-55, Grain yields are not reported because
hail just before harvest reduced yields st these locations by 75 to 95

percent,

D-61-55. E. Koonce Farm, Otis, Colorado.

This experiment was on hard lands with the soil moilsture at the time
of the fall application of fertilizers being good at a depth of three feet.
At the time of fertilizer application in the spring, the soll was wet only
in the second and third foot depths. There were no differences in straw
yields or bushel weight due to fertilizer treatments. The fall applications
of ammonium nitrate, ammonium nitrate plus phosphorus, and anhydrous ammonia
plus phosphorus produced significant increases in percent protein. The
spring applications of ammonium nitrate with and without phosphorus resulted
in highly signifieant increases in percent protein. There were no differ~
el—xees between the two nitrogen carriers or between the fall and spring
applications. Phosphorus had no effect on the yield of straw or bushel
weight of grain. The lack of sufficient soil lﬁoisture was evident through-
out most of the spring. Good rains in May ard June resulted in considerable
tillering, but many of the heads did not £il1l out. The results of this

experiment are shown in Table 7.



Table 7. D-6le55 Washington County, Wheat after Fallow, Loam Soil

Treatment Straw Tons/A ¥ Protein in Grain Bushel Weight
cK 6l 14,2 59.4
6L 15, 8% 58.6
z o“' 1609" ‘;6-9
Anhy .68 15.5 59,1
P .67 16.0% £7.0
EP .gz ﬁ"** 27.6
Anhy + P «67 0% 9.0
P .63 1hb £9.7
15D 5% Level NS 1.5 NS
1SD 1% Level 2.0
% Significant at 5% level

%% Significant at 1f level

CK = No treatment

Ny Ammonium nitrate 4O lbs. N/A, fall application

Ammonium nitrate 40 lbs. N/A, spring application

Anhydrous ammonia 40 lbs, N/A, fall application

Ammonium nitrate LO 1bs, N/A Efall application), 50 1bs. P,0./A
Ammonium nitrate 4O 1bs. N/A (spring applicatien), 50 1ibs, Pg /A
Anhydrous ammonia 4O lbs. N/A (fall application), 50 lbs. Py0g/A
%0 1bs. ong/A. ALl Po0z applied in fall.

Er\?

=
b -}
L BN TN AR B B BN |

Athy + P
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D-62-55, F, Frengel Farm, Otis, Colorado.

This experiment was conducted on a sandy loam soil, and the soil moisture
was good to a depth of 5 feet at the time of beth the fall and the spring
application of nitrogen. Table 8 shows the results of this experiment., There
were no differences in straw yield or bushel weight due to rate, seurce, or
time of application of nitrogen. Phosphorus caused no variation in yield
when added to the nitrogen treatments. A highly sigificant inerease in
protein content was obtained by all nitrogen treatments. It is likely,
from past experiments and the appearance of these plots in the spring, that
a response in grain yield to nitrogen fertilizer would have been obtained
had Vthe‘ plots not been damaged by hail.,




e

Table 8, D-62=55% Washington County, Wheat after Fallow, Sandy Loam Soil

Treatment Straw Tons/Acre % Protein in Grain - Bushel Weight
cK .91 13,0 60.0
N .66 1603’* ';90')‘
fhs 4 o R
. 7’* .
NP (N 15, Tax 59.7
Anhy P +61 : s, Ly 59,1
P .53 12,5 59.5
1SD 5% Level NS 1,2 NS
1SD 1% Level . 1.7
** Significant at 1 level
CcK No treatment

Ammonium nitrate L0 1bs. N/A (fall application)

Ammonium nitrate LO 1bs. N/A (spring application)

Anhydrous ammonia L0 1lbs. N/A (fall application)

Ammonium nitrate L0 1bs. N/A Efall application), 30 1bs. on;/n
Ammonium nitrate L0 1bs. N/A (spring application), 30 1lbs. P 07/A
Anhydrous ammonia 40 1bs. N/A (fall application), 30 1bs. Pzg,; A
30 lbs. PyOg/A. All PpOgy applied in fall.

N
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D=63-55, C, Koonce Fam, Otis, Colorado.

‘ This experiment was on a heavier sandy loam than D=62~55, and the under=-
lying layers were considerably finer in texture. The s0il moisture was good
to a depth of 60 inches in both fall and spring. The data from this experiment
is shown in Table. 9, Significant increases in straw yields were obtained with
all nitrogen treatments. A highly significant increase in percent protein
was realized by all nitrogen treatments except the anhydrous ammonia appli-
cation. The fall application of ammonium nitrate and the anhydrous ammonia +
phosphorus treatments reduced the bushel weight by a highly significant amount
and the anhydrous ammonia and the fall applied ammonium nitrate 4 phosphorus
reduced it significantly. However, in all cases, the bushel weight was over
60 pounds per bushel; therefore the effects of_ these treatments appear to be
u.ﬁimportant.

The evidence of responses to nitrogen treatments was not as pronounced

in this field as at the D-62-55 location during the spring. However, there -
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were indications that had the complete grain crop been harvested responses

to nitrogen would have been obtained.

Table 9, D=6 Washington County, Wheat after Fallow, Sandy loam Soil
Treatment Straw Tons/Acre % Protein in Grain Bushel Weight
cK 0.89 12,7 61.7
Ny . 1.10%* 15,64 60.63%
N 1.17e% 15, Ten 61.3
Anhy lom k.0 61.0%

P 1,114 1, e 60,94
X 1o11m 15, 3¢ 611
Anhy P 1,124 1k, B 60,533
P 0.88 12.0 61.5
13D 1% Level 0.21 1.9 0s99

» Significant at 5% level
a% Significant at. 1% level

No treatment

Ammonium nitrate LO lbs. N/ gfa.ll application) .
Ammonium nitrate U0 lbs. N/A (spring applicatien)
Anhydrous ammonia LO 1bs, yA (£all application)
Ammonium nitrate LO 1bs. N/A (fall application), 30 lbs. PyOg/A
Ammenium nitrate 40 1bs., N/A (spring application), 30 lbs. P,0./A
Anhydrous smonia k0 1bs. N/A (£all application), 30 Ibs. PZS.; A
30 1lbse. P205/A. A1l P2°5 applied in fall,

pasgns

Nitrogen Applications on Wheat Grown on Stubble Malched Land

G, _Wyman Farm, Milliken, Colorado, and F. Skipton Farm, Elizabeth, Colorado.

These two locations were fertilized in the spring of 1955 using three
different carriers of nitrogen, diammonium phosphate, ammonium nitrate, and
armonium sulfate at 20, 4O, and 80 1lbs. N/Acre. It appeared likely that
additions of nitrogen would be beneficlal under a stubble mulch practice
where large amounts of material with a wide carbon to nitrogen ratio were
being returned to the soil. Low available soil moisture at both sites
resulted in very low }yields.
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D=64=5%, G. Wyman Farm, Milliken, Colorado.

Table 10 shows the data from this experiment. The grain yield was very
low with no differénces due to fertilizer treatments. Also, no differences
in straw yield and bushel weight were obtained by fertilizer treatments, -
The 80 1b. N/A applications of ammonium nitrate and ammonium sulfate result=
éd in significant increases 1n percent protein., This experiment was on a
loam soil. Between 12 to €0 inches in depth, the available soil moisture

was very low,

Table 10, D=6l-58 Weld County, Wheat after Stubble Mulch; Loam Soil

Treatment - Grain Bu/A  Straw Tons/A % Protein in Grain _ Bushel Weight

CK SeT U8 19,7 57.1
DAP 20 .7 49 20.4 $6.6
DAP Lo 5.9 L8 20.0 58.0
DAP 80 6.3 +50 20.3 57.6
AN 20 ;07 o)-l6 200’4 . 5705
AN o 6.1 L9 20.5 55.5
AN 80 5¢3 .50 2L.5% - g6k
AS 20 6.5 o7 20,4 g6.9
AS 4o 5.9 o 20,7 oh.1
AS 80 L6 .51 22,1 57.9
ISD 9% Level WS NS 1.3 NS

# Significent at 5% level
CK = No treatment

DAP 20 = Diammonium phosphate 20 1bs. N/A
DAP L0 = Diammonium phosphate kO lbs. N/A
DAP 80 = Diammonium phosphate 80 1lbs. N/A
AN 20 = Amonium nitrate 20 lbs. N/A
AN 40 = Ammonium nitrate kO 1bs. N/A
AN 80 = Ammonium nitrate 80 lbs. N/A
AS 20 = Ammonium sulfate 20 1lbs. N/A
AS 40 = Ammonium sulfate LO 1bs. N/A
AS 80 = Ammonium sulfate 80 lbs. N/A
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D=65-55, F. Skipton Farm, Elisabeth, Colorado.

This experiment was on a sandy clay loam soil, The soil moisture was
very low to a depth of 60 inches. The yields are shown in Table 11. No
differences due to fertilizer treatments were obtained in grain and straw
yields or bushel weight. There were highly significant increases in protein

" content from the plots treated with diammonium. phosphate, ammonium pitrate,
and ammonium sulfate at 80 pounds of nitrogen per acre and ammonium nitrate
and ammonium sulfate at LO pounds of nitrogen per acre. Significant increases
were obtained from the diammonium phosphate treatment at L0 pounds of nﬁ.rogen

per acre and the ammonium nitrate treatment at 20 pounds of nitrogen per acre.

Table 11, D=65-55 Elbert County, Wheat after Stubble Mulch,
Sandy Clay Loam Soil

-

Treatment Grain Bu/A  Straw Tons/A % Protein in Grain Bushel Weight

CK 7.6 0.51 14.8 £8.7
DAP Lo 8.6 0.6k 16.5% 56.6
DAP 80 8.3 0.63 17.6m¢ 56.0
AN 20 9.0 0.63 16,5 58.0
AN Lo 7.2 0.61 18, 3%n 55.6
AN B0 6.1 0.56 19,0 55. 7
AS 20 8.5 0.61 16.1 STl
AS o 6.8 0.52 17,8 57.5
AS 80 6.4 0.55 : 18,5 57.6
1SD 5% Level NS NS 1.7 NS
1SD 1% level 2.4

®« No treatment :
DAP 20 = Diammpnium phosphate 20 lbs. N/,
DAP 40 = Diammonium phosphate L0 1bs. N/A
DAP 80 = Diammonium phosphate 80 1lbs. N/A
AN 20 = Ammonium nitrate 20 1lbs. N/A
AN 40 = Ammonium nitrate L0 1lbs. N/A
AN 80 = Ammonium nitrate 80 1lbs. N/A
AS 20 = Ammonium sulfate 20 1lbs. N/A
AS 10 = Ammonium sulfate 4O lbs, N/A
AS 80 = Ammonium sulfate 80 lbs. N/A
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Summary of Wheat Experiments.

The two fertilizer experiments on contirmously cropped wheat and wheat
after fallow were harvested. The continuously cropped plots at Hayden
suffered from drought and competition from weeds. At this site, there was
no increase in grain yield or bushel weight due to fertilizer treatments.
Protein content was increased by a significant or highly significant amount
on the continuously cropped piots only. The check, the 25 pounds of nitrogen
plus phosphorus and the 50 pounds of nitrogen plus phosphorus treat-
ments on the wheat after fallow plots were significantly higher than the
same treatménts on continuous wheat. At Amherst, increases in grain yield
and protein content were obtained by nitrogen application on both the con-
tinuously cropped and the wheat sfter fallow plots. All nitrogen treatments
except the 25 .pound rate per acre in the case of the wheat-~fallow plots
produced significantly higher yields than the same treatments on the con-
tinuous wheat plots,

Three experiments involving sources of nitrogen and time of application
were conducted in the Otis area. Hail just before harvest reduced the
grain yields to a point that they could not be measured. Two of the experi-
ments resulted in increases in percent protein by some nitrogen treatments,
while the third loecation showed differences due to nitrogen in the straw
yield, protein 'content, and bushel weight of grain. There were indications
that responses in grain yield to nitrogen fertilizer would have been obtained
at two of these sites had the camplete crop been harvested. There were no.
differences due to the source or the time of application of nitrogen.

Two experiments were conducted with sources and rates of nitrogen on
wheat after stubble mulch. One location was near Milliken and one near
Elizabeth. Soil moisture was very deficient at both sites and this resulted

in low yields. At Milliken, only the heaviest rates of N with ammonium
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nitrate and ammonium sulfate produced a significant increase in protein
content, while at Elizabeth all treatments ekcept 20 pounds of nitrogen

per aere from diammonium phosphate and ammonium sulfate produced significant
or highly significant increases in percent protein., There were no differ-

ences in yield due to source of nitrogen.

CORN AND SORGHUM EXPERIMENTS

Two corn and five sorghum experiments were conducted in eastern Colorado
during the 1955 season. A corn test at Eads was lost due to droﬁght and hail,
and a sorghum test at Burlington was lost ﬁucau;e of dreught.

Three sorghum experiments involved the use of urea, ammonium nitrate,
ammonium 'sulfate,’ and diammonium phosphate at the rate of 20 and L0 pounds
of pitrogen per acre. At Karval, Coes was planted on land which was cropped
to aolrgh\un in the preceding year. Two experiments were conducted on the
Brandt farm near Oﬁd. The cropping systems included sorghum after fallow
and sorghum dafter wheat. Since it was necessary to put these tests in
specific areas according to cropping practice, there is no valid comparisen
between the stubble and fallowed land.

At Springfield, urea was applied at 20 and 4O pounds of nitrogen per
acre to five sorghum varieties. The varieties had been planted in non-
randomized strips and noAvvalid comparison could be made between them.

The only corn experiment harvested was near Haxtun. The soil contained

only 18 pounds of available phosphorus (PZO;) per acre so phosphorus was
added to the treatments in various combinations with nitrogen.

D=66-55. H. Kravig Farm, Karval, Colorado.
The résults of this experiment are shown in Table 12, The test was:

conducted. on sandy ¢lay loam soll, and the stored moisture was good to-a
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depth of three feet. The experimental plan ineluded four carriers of
nitrogen-urea, ammcnium nitrate, smmonium sulfate, and diammonium phosphate
at 20 and O pounds of nitrogen per aere, The variety used in this experi-
ment was Coes,so both grain and forage yields were taken. At the time of
harvest, econsiderable grain was still immature. There were no differences
in grain yield, green forage, or oven=dry forage due to nitrogen fertlllzers.
There was a tendency for the higher rate of nitrogen to produce the highest
yields,-dlthéngh there were no significant differences between the rates or
the carriers of nitrogen. In the forage, protein content was increased by

a significant or highly significant amount by all treatments except 20 pounds
of nitrogen per acre from urea and diammonium phosphate. Significant or
highly significant increases in protein content of grain were obtained from

all treatments execept LO pounds of nitrogen per acre in the form of urea.

Table 12, D-66-55 Lincoln County, Continuous Sorghum, Sandy Clay Loam

: Oven~dry Protein
Grain Green Forage Forage Dry F;rage Protein Grain

Treatment = Bu/A Tons/A Tons/A g
CK 12,80 2,99 0.93 2.7 1LL
Urea 20 10. 7,4 20,4; 0-78 h.’) 1208*
Urea lJO 13.” 2.92 1007 ';01** 12,1
AN 20 12,1L 2.1 o.gh L L 12,8
AN Yo 10.21 3.0 0.83 0.1 13, 3
A8 20 12,58 2,16 0.68 0. T4 12,5%
AS lo 9.31 2,63 0.88 6.0 13, 7a
DAP 20 13,81 2,89 0.78 k.2 10,5%
DAP I 13,89 3,18 0.81 5, O3 12, 9
ISD oF Level N8 NS ] .7 . 1.1
18D 1% level 263 1.5

CK = No treatment

Urea 20 = Urea at 20 lbs. N/

Urea = Urea at LO 1lbs. N/A

AN 20 = Ammonium nitrate at 20 lbs. N/A

AN Lo = Ammonium nitrate at LO lbs. N/A

A3 20 = Amonium sulfate at 20 1lbs. N/A

AS 40 = -Ammonium sulfate at LO lbs, N/A

DAP 20 Diammonium phosphate at 20 1bs. N/A
DAP 0 = Diammonium phosphate at LO Ibs. N/A

# Significant at 5% level
*¢ Significant at 1% level
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D~67A-55, D=6TBe5S. A. Brandt Farm, Ovid, Colorado.
These experiments involved the same fertiligzer treatments that were

used in D=66-55, but the soil had a loam textural grade and Norghum sorghum
was planted. D=67A-5S had sorghum after fallow and D-67B~55 had sorghum
following wheat. The results of D=6TA=55 are shown in Table 13, and the
results of D=6TB-55 dre shown in Table 1i. There were no significant
increases or decreases in yield of grain or bushel weight due to nitrogen
fertilizer on either experiment. At the time the plots were fertilized,
the soil moisture on D=6TA~SS was good to a depth of 3 feet and on D=~67B~55
it was good to a depth of only 2 feet, The available soil moisture probably
accounts for the trends of the treatments. On the sorghum after fallow -
plots, the heaviest rate of nitrogen from all carriers except diammonium
phosphate tended to produce the highest grain yield, while in the case of
sorghum after wheat the 1lighbr application of nitrogen from all sources
except diunimiuni phosphate tended to produce the highest grain yield. 1In
this experiment, as in most of the dryland tests where phosphorus has beén
used, the results are erratic. Cénsiderable more study .is needed to explain
phosphate activity in soils under the dry farming conditions of Colorado.
Only ammonium sulfate and diammonium phosphate applied at the rate of
40 pounds of nitrogen per acre increased the percent pmtéin significantly
on D-67B~55, No significant differences in pro"t.ein content were produced
on D=fTA=55,
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Table 13, D=67A-55 Sedgwick County, Sorghum after Fallow, loam Soil

Treatment Orain Bu/A Bushel Weight % Protein in Grain
CK 21.90 52,6 12,3
U 20 20.67 g3,1 _ 1.9
U bo 22,65 g4.0 1.9
AS 20 23,50 533 12,2
AS Lo 24,97 §3.9 1.7
AN 20 19.53 52,9 1.9
AN Lo 27.63 sh,0 M. b
DAP 20 23,50 52,9 12.2
DAP Lo 16.L47 sh.0 12.6
1sD NS NS NS

Table 1, D=67B=5Y Sedgwick County, Sorghum after Wheat, loam Soil

Treatment Grain Bu/A Bushel Weight % Protein in Grain
CK 18.71 56,2 11.2

U 20 22.71 56.1 11.2

AS 20 2L.97 56,2 : 11,3

AS Lo 1L L6 56.2 12, 3

AN 20 18.91 56.2 1.9

AN Lo 16.57 55e5 11.7

DAP 20 18. 71 55.9 1.7

DAP Lo 21,03 557 12, 3

13D 5% Level N8 NS 1.0

* Significant at 5% level
CK = No treatment

U 20 = Uprea 20 1lbs. N/A

Ul = Urea Lo 1bs, N/A

AS 20 = Ammonium sulfate 20 lbs. N/A

AS L0 = Ammonium sulfats LO lbs. N/A

AN 20 = Ammoniuf nitrate 20 1bs. N/A

AN L0 = Ammonium nitrate LO 1lbs. N/A
DAP 20 = Diammonium phosphate 20 1bs. N/A
DAP 40 = Diammonium phosphate LO 1bs. N/A
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D-69=55, R. Edwards Farm, Haxtun, Colorado.

This test was conducted on a sandy loam soil using Steckly hybrid corn.
The soil moisture at fertilization was good to a depth of 3 feet and fair
in the 4th foot. Since this location had only 18 1lbs. of available phosphorus
(ons‘) per acre, as determined by the sodium bicarbonate extraction, phoshorus
was applied. However, as the data in Table 15 shows all treatments with
phosphorus yielded about the same as the no treatment plot and ammonia nitrate
and urea alone produced significant inereases in yield of grain., Ammonium
sulfate did not increase the yield significantly, However, there was
an.increase.of about 6.6 bushels per acre, There were no significant dif-

ferences in protein content due to fertilizer treatment.

Table 15. D=69=55 Phillips County, Corn after Wheat, Sandy loam Soil

Treatment Grain Bu/A % Protein in Grain

AN + P 20.91 7.5
AS + P : 23,18 9.3
U+P 20.67 8.6
Dpp 23,52 8.7
cK 23,29 8.8
AN 35,285 9.4
AS 29,93 9.2
U 32,08% 8.5
P ‘ 22.08 8.4
1SD 5% Level 8.55 NS

# Significant at 5% level

AN +4 P = Ammonium nitrate + phosphorus
AS + P = Ammonium sulfate + phosphorus
U+P = Urea + phosphorus

DAP = Diammonium phosphate

CK = No treatment

AN = Ammonium nitrate

AS = Ammonium sulfate

U = Urea

P = Treble superphosphate

All nitrogen applied at 30 lbs. N/A
Phosphate applied at 75.7 1lbs. ’ons/A



2l

D-71-55, L. Wallace Farm, Springfield, Colorade.

- This test included 20 and LD pounds of nitrogen per acre in the form
of urea, and five different sorghum varieties were planted. The experiment
was not designed to get a valid test of the differences between sorghum
varieties so the results are confined to the behavior due to fertilizer
treatments. Table 16 shows these results. There were no significant dif-
ferences in grain yield or bushel weight due to application of nitrogen.
The soil moisture was good to a depth of 60 inches at the time the plots
were fertilized. The protein content was increased significantly by the
20 pounds of nitrogen on Midland, the L0 pounds of nitrogen on Martin, and
by both 20 and LO pounds of nitrogen on 7078, only the L0 pound nitrogen

application on Midland produced a highly significant increase over the check.

Table 16, D-71-55 Baca County, Contimous Sorghum, Samiy loam

Bushel % Protein

Variety Treatment Grain Bu/A . Weight in Grain
Martin cK 28.59 59.7 8.8

20 27.80 59,8 10.0

1Fs) 29.29 60.0 11, 3%
Midland CK 24,23 59.5 8.1

20 29.80 .3 10, 3%

Lo 23.3% 59,2 11.8%%
Westland c 23,40 58,7 10.3

5—\) 250 71 ;9-‘; 1100

o 32,99 59.7 1.1
7078 CcK 29.69 57.8 8.4

20 23,90 58.5 10, 3%

ho 320,40 ;80 3 100 8"
Combine Kafir 60 CK 32.05 " 89,8 9.2

20 22,77 58.7 9.2

Lo 33.53 59.0 9.5
LSD 5% Level NS NS 1.9
LSD 1% level 2.6

CK = No treatment
20 = Urea 20 1lbs. N/A
Lo = Urea LO 1lbs. N/A

# Significant at 5% level
% Significant at 14 level
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Summary of Corn and Sorghum Experiments.

Four sorghum and one corn experiment were harvested in 1955, There
was a significant increase in yleld of corn due to 30 1lb. N per acre from
ammonium nitrate and urea. Phosphorus applications had no effect on the
grain yield and no significant differences were obtained in protein content
due to fertilizer applications.

No signifieant differences in gré:l.n yield at’ any of the sorghum sites
were obtained by additions of fertiligzers. f‘rotein content of either grain
or forage was increased by nitrogen treatments on all sorghum experiments

except D-67A~S5,

SOIL PROPERTIES

The surface soils on which the experimental tests were conducted are
approximately neutral, but ‘the sub-soils are more alkaline owing to a higher
lime content. The hard lands are characterized by a higher clay and silt
content, moisturé equivalent, and lime accumulation which is closer to the
surface than in the lighter textured soils. The moisture equivalent shown
in Table 17 is a rough measure of the maximum water holding capacity of
field soils which have adequate drainage.

Moderately sandy and sandy soils possess a greater infiltration and
percolation rate for moisture than the heavier textured soils, but they
have a lower moisture holding capacity. Some lighter soils in Eastern
Colorado show an accumulation of clay below a depth of 30 inches which acts
as a reservoir for holding lﬁrger quantities of water. Better utilization
of 1light rainfall occurs in the lighter soils than in hard lands.

The organic matter content of non-irrigated soils in Eastern Colorado

is relatively low. Organic matter accumulates in the surface soil and
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" nitrate nitrogen is largely derived from the nitrogen in it, The lighter
textured soils ¢ontain 30-50% less organic matter in the surface 12 inches
of soil than the hard lands. Thus, a deficiency of available nitrogen is
more likely to occur in sandier lard. Nitrogen defieiencies are particularly
noticeable on lighter textured soils during the spring months when the wheat
foliage often has a yellowishegreen cast.

Centinuous erepping tends to deplete the supply of available nitrogen.
Whenever crop residues are returned to the soil and another crop is planted
shortly afterward, competition for available nitrogen between bacteria and
the growing crop occurs. In any new decay process, the nitrogen required
for increased bacterial activity is high and a shortage of available nitrogen
for immediate plant use may occur. The practice of fallowing allows a suf=
ficiently long period for decomposition to take place, and a more favorable -

supply of nitrogen as well as moisture 1is available for plant use,



‘Table 17. 801l Properties ani Soil Moisture Levels

Organic  Total Available Soil Moisture at Moisture

Field Depth  1ime Matter Nitrogen P2°5 Time of Fertilization Equivalent

Number Inthes Soil Texture  pH Z g% Lbs/A Continuous Fallowed % HpO !
D-L1-59 0~12 Loanm , 6.9 3.1 1,54 066 1.0 9.4 15.1 19.00
2436  8ilt Loam 7.4 L.8 -2,03 .066 1.8 13.L 21,04

36=l8 Silt Loam’ 7.8 6.2 .83 +0lb 13.5 15.2 22,13

h8-60 Silt Loam 8.0 8.1 6L .031 15.5 15.1 21.59

Del2-55 0~12 Loam 7.0 0.1 1,61- .09 90.0 21.0 15.5 20.00
12-2l; Loam 7.3 0.2 1,05 .069 17.0 17.2 21,00

24=36 Loam 7.8 2,0 .82 <060 10.3 13.3 21.00

36=48 ILoam 8.1 5.7 A7 .031 7.3 1.6 19,00

48-60 Sandy loam 8.1 kB .30 .021 7.3 8.0 1k.00

Fall Spring
. Application Application

D-61~581 0-12 Loam 6.8 0.1 129 .08 93.8 13.7 8.6 18,38
' 12-2} Sandy lLoam 6.8 0.1 0.71 .obL2 13.1 18:9 1,17
24«36 Sandy Clay lLoam 7.1 0.5  0.57 .038 1%.1 19.2 1L.87

48-60 Sandy Loam 8.1 8.0 0.25 T 6.7 2.2 12.66

De62-851 0u.12 Sandy Loam 6.4 0.0 0.8 .055 0.5 12.L 5.6 7.6L
12"2’4 Smy Loam 6.7 0.0 0.';9 .032 807 805 9-16

24=36 Sardy loam 7.3 0.2 o.1 .035 8.3 10.1 9.01

36-48 Sandy Loam 7.6 0.5 0.k .035 11.2 %5 15,31

48=60 Loamy Sand 8.0 0.9 0.3 .035 10.3 7.4° 8. 34
D=63-551 .12  Sandy Loam 6,1 0.1 0.8 oLl 68.0 12.1 9.5 9.78
12"'2’4 Sa-l’ﬂy Loam 6.3 0.0 0-60 00,42 13~’4 9.2 13067

2436 Sandy Clay. loam 6.7 0.3  0.56 -obg .5 11.7 17,85

36-48 Sandy Clay Loam 6.9 0.1  0.59 0l 17.0 1L.2 18.8L

h8-60 Sandy Loam 7.9 1.7  0.29 <022 8.8 12.3 9.38

Dubli=85 0-12 Loam 6.4 1,2 1,17 .066 125.0 17.61 17.86
2’4"36 Loam 7'7 lo.g 0-’-10 .02,4 8-2,4 170’-‘-6

36-48 Loam 8.1 8. 0.23 .018 8.73 21.07

h8-60 Silt Loam 8.2 8.8 0.20 .018 10.18 18.72

- Lzﬂ_



Table 17. Soil Properties and Soil Moisture Levels (Cent'd)

Organie  Total Available Soil Moisture at Moisture

Fleld Depth Lime Matter Nitrogen Py0 Time of Fertilizatlen Equivalent

Number Inches Soil Texture  pH £ Z 2 1bs/A Z HpO ? Hal
D~65-55 0-12 Sandy Clay loam 5.5 0.9  1l.L43 2061 77.0 8.29 11,57
12-2L Sandy Clay loam 5.9 1.1 0,59 039 - 10.13 17,89

24-36 Sandy Loam 6.5 0,9 0.3 +019 6.77 10,61

3-<48 Sandy Loam 6.9 0.8 0.16 .013 6.34 9,52

48-60 Sardy Clay Loam 7,0 1.3  0.16 .013 7.0 15.59

Dub6=85 0-12 Sardy Clay loam 6.4 1L 1.0 069 L9,.5 16.3%6 - 16,74
12-2L  Loam TeT  5a2 1l.10 061 11,38 18,93

2436 Loam 8.2 5.9 0.43 «029 11.00 20.02

48-60 Samdy Clay loam 8.6 8.6  0.28 .01h 8.07 12,h2

D-6TA-55 0-12 Loam 6.3 0.7 1.65 .102 132.0 23,09 25,05
12-24 8ilt Loam 7.5 1..3 1.3 .072 20.6L 22.8%

24-36 - Silt Loam 7.0 1.1 1.56 . .0%91 22.09 © 26.56

36-18  5ilt Loam 7.8 1.5 0.39 .038 12.2L 22.60

L48-60 LoamySand 8.2 0.8 0.05 .010 .36 6.53
D~67B~55 0~12 Loam 6.6 0.8 1.28 .095 110.0 23.86 21.73
12-2L  Loanm 7.2 1.1  0.87 .067 21.08 23.19

24~-36 Loam 7.0 1.1 1.08 077 12,53 23.ho

36-h8 Silt Loam 8.1 3.0 0.L8 »oh1 10.13 22,58

48-60 Sandy Loam 8.5 3.5  0.12 011 L.91 10.09

D-68-552 (0-12 Silt Loam 6.6 0.5 1.35 082 99.0 21,08 21.03
12-2l4 8ilt Loam 7.2 5.3 0.93 077 13.01 21,23

2L-36 Silt Loam 8.2 ©.9 0.76 .05hL 11,63 23,64

36~48 Silt Loam 8.2 ©&.3 0.33 .030 10.70 2107

48«60  8ilt Loam 8.3 8.4 0.27 .02h 10.05 19.13

D=69=55 0-12 Sardy Loam 7.4 1L 0.78 .0l3 18.0 15,67 13.62
12-24  Clay Loam 8.1 3.9 1,38 .070 2441 28.18

24-3  $ilt Loam 8.7 11.8 0.68 .037 : 21,55 2L.26

36-48  Loam 8.7 6.7 o .018 13.29 17.00

48-60 Samdy Loam 8.4 1.8 0.15 .008 L.65 11.79



" Table 17. Soil Properties and Soil Moisture levels (Cont'd)

- Organie Total Available Soil Moisture at Moisture
Field Depth

Lime Matter Nitrogen Pi’? Time of Fertilization Equivalent

Number Inchds . Soil Texture _ pH 3 3 4 Ibs/A . % 1o % Ha0
D=70-592 0-12 lLoam 6.3 0.5 127 - 080 53.0 R - 1747k
12-2k  Ioanm 7.0 0.7 0.83 .0k8 10.59 19450

236 Loam 7.8 2.8  0.67 .0L0 11.55 20493

3648  Loam . 8.0 2.0 0.50 <035 © 12,29, 1989

48-60  Loam 8.1 L1 0.2k ° 0% 16:01 22,22

D=71455 0-12 Sandy Loam 8.0 5.1 1.3® .068 27.5 16.22 18,67
1224 Sanly Loam 8.2 10.3 0.31 .030 18.3k 13.87

2k-~36 Sandy Clay Loam 811 7.7 0.05  .024 . . 16.51 21429

36~48 Sardy Loam 8.3 8.0 0.07 1015 160 15,69

L48-60 Sandy Loam 8.5 6.6 T 4008 ) 11.8h . 11437

- L2 -

{1 Orain Yield lost due to hail.
P2 Exper:lment,g lost due to drought.

i
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