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rye plots compared to 2.66"Ihr on the 
ungrazed rye plots. With approximately 
50 percent of the field tracked. the 
average infiltration rate was 1.4 1 "Ihr. 
This is important because historical cli- 
matic records indicate a one year fi-e- 
quency of a one inch per half hour 
rainfall occurrence. Fields with infil- 
tration rates similar to the grazed lye 
plots inay be subject to significant run- 
off and erosion problems during an 
intense storm. Residue cover measure- 
ments following grazing in soybean 
residue with rye were 65 percent, coin- 
pared to only 51 percent for soybean 
residue without lye. a 27 percent in- 
crease in residue cover. This provided 
significant protection from erosion dur- 
ing intense rainfall in the spring. Obser- 
vations made following the storm 
indicated that although runoff occui-red 
in the grazed rye fields. soil was held in 
place much better compared to soybean 
residue alone. 

Although significant rainfall replen- 
ished the soil water profile consider- 
ably during and following rye grazing. 
the soil water content at the beginning 
of the experiment was quite low. Under 
dryland conditions this may cause se- 
vere water limiting problems for the 
subsequent crop, as in 1995. Soil mois- 
ture measurements in 1996. following 
rye grazing were similar for grazed and 
ungrazed. and lye and no lye plots. 
Crop yields of soybeans and corn will 
be measured on grazed and ungrazed 
plots in 1996. 

Conclusion 

Results ofthese studies indicate cover 
crops can be established in the fall if 
rainfall is sufficient or if irrigation is 
available. If the previous summer is 
dry, the potential for establishment of 
cover crops is marginal without irriga- 
tion. Cover crops should be seeded from 
late August until mid-September for 
best results in eastern Nebraska, earlier 
in other parts of the state. If the cover 
crop is over-seeded into soybeans, it 
should be planted during early leaf drop 
to get maximum seed to soil contact. 
When over-seeding was done with the 

airplane, establishment was much bet- 
ter on soybean compared to corn resi- 
due. Of the cover crops evaluated. lye 
appears to be the most versatile. It has 
excellent dry matter yield potential and 
is the most winter hardy of the winter 
small grains evaluated. Cover crops 
may have a negative impact on subse- 
quent crops. In 1995. following cover 
crops, corn yields were reduced as much 
as 63 percent, while grain sorghuin 
yields were reduced 27 percent. 

Grazing of cover crops during the 
spring inay provide a month of grazing 
per headlacre. More grazing could be 
provided if cover crops were estab- 
lished following corn silage, wheat. or 
high moisture coin. and a crop other 
than corn, such as soybeans or grain 
sorghuin planted later in the spring. 
Forage production may be as high as 3 
tonslacre. On grazed lye fields in tracked 
areas. water infiltration rates were re- 
duced to .25"/hr for 1 " ofwater applica- 
tion. Infiltration rates were decreased 
over ten fold compared to ungrazed 
plots. Rye increased spring residue cover 
and provided protection from soil ero- 
sion during intense spring rainfall oc- 
currences. 

Ideally the use of cover crops in 
integrated cropllivestock production 
systems will provide numerous ben- 
efits. such as increased livestock feed 
and erosion control. which outweigh 
any negative effects on subsequent crop 
production. Research will continue to 
evaluate cover crops in integrated crop 
and livestock production systems with 
the goal of developing cropping and 
grazing strategies which maximize 
whole-farm profits. 

GanLesoing.  Research Assista~ltProfessor. 
Centerfor S~lstainable Agric~llt~lral S! stems: Terr! 
Klopfenstein. Professor. A~li~llal Science: Martin 
Killiams. grad~~ateresearch assistant. Agronom) : 
David Mortensen. Associate Professor. Agrononly: 
D. J .  .lordon. graduate assistant. Animal Science. 

?This material is based upon n-ork supported 
by the Cooperative State Research Service. U. S. 
Dept, of Agriculture. ~lnder Agreement No. 92- 
34292-7141. Any opinions. findings. conclusio~~s. 
or recommendations expressed in this p~lblication 
are those ofthe authors and do~lotnecessarilyreflect 
the view of the USDA. 

Effect of Crop 
Residue 

Grazing on 
Crop 

Production- 
Update of 
Research 
Activities 

Gary Lesoing 
D. J. Jordon 

Terry Klopfenstein',' 

Crop residues provide an inex- 
pensive feed source during the win- 
ter months. Cattle grazing thein 
during this period will not impact 
subsequent crop yields if managed 
carefully. 

Summary 

Three years of dutu indicute 170 sig- 
nificunt effectfi.on2 fall undwmter grur- 
ing on ~zlbseqztent crop jlreld~ Re~rdzle 
cover IVUS sig17ificantlj~ reduced fi.on2 
gruring conllpured to zingrazed plots. 
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Soil bzllk density has increased in 
tracked areas in the top (0 to 6'7 depth 
ofsoiljollo~t~inggrazingJbr manyyears. 
In a ridge-till systenz, the ridge height 
has been maintainedfollon.ing grazing 
for corn residzles forfoz~r years. Spring 
grazing of corn stalks sho~t,ed a signiji- 
cant decrease in 1t.ater injiltration rates 
in trackedareaCIrfollowinggrazing coin- 
paredto zlngruzed areas. Residz~e cover 
~t,a,r redzlced ~t,hile soil bzllk densitj. 
increased. 

Introduction 

In the 1996 Beej Cattle Report, re- 
search results were repoi-ted on experi- 
ments conducted to evaluate the effect 
of cattle grazing crop residues on crop 
production. This is long-term research 
thatwas initiated on the Integrated Crop/ 
Livestock Farm at the Agricultural Re- 
search and Development Center. This 
research is being continued to evaluate 
long-teim effects of grazing on crop 
productivity and soil characteristics. 
Previous research conducted on the In- 
tegrated Farin has shown no significant 
effect on crop yields froin fall and win- 
ter grazing of crop residues. Infoima- 
tion on the spring grazing of crop 
residues and the subsequent effect on 
crop yields and soil compaction is lim- 
ited. Research was initiated in 1996 to 
investigate these issues further. 

Procedure 

Research was continued on estab- 
lished crop residue grazing experiments 
in 1995 and 1996. Specific information 
on these experiments was repoi-ted in 
the 1996 Beej Report. In these crop 
residue grazing experiments, calf stock- 
ing rate generally ranged froin 1 to 1.2 
headlacre for a 60-day grazing period 
from December to February, depending 
upon residual forage and grain. Stock- 
ing rate for beef cows was approxi- 
mately .7 headlacre. In 1995, crop yields 
were recorded following grazing in the 
fall and winter of 1994-95. In the spring 
of 1996, % residue cover and bulk 
density measurements were taken on 
the crop residue grazing experiments. 

A brief suminaiy of the experimental 
procedure of each crop residue grazing 
experiment is listed below. 

Experinzent I 

Cows grazed corn residue under 114 
of a center pivot irrigation system in 
Deceinber and Januaiy of 1994-95. This 
was compared to 114 of the center pivot 
that was ungrazed. This experiment was 
replicated on an adjacent center pivot. 
Irrigated soybeans were planted in the 
spring of 1995 and yields measured on 
the grazed and ungrazed fields in the 
fa1 l of 1995. 

Experinzent 2 

Calves grazed irrigated corn stalks 
under a ridge-till or conventional (disk- 
plant) tillage system for 58 days. froin 
Deceinber 5, 1995 through February I .  
1996. In the fall of 1995. corn yields 
were recorded on grazed and ungrazed 
plots of both tillage systems. Any dif- 
ferences in yields between grazed and 
ungrazed plots were a result of previous 
years' grazing. which in 1994-95 was 
78 days. froin Deceinber 12, 1994 
through Februaiy 27, 1995. Prior to and 
following grazing in the winter of 1995- 
96. soil bulk density and % residue 
cover were measured. Ridge heights 
were measured following grazing in the 
spring of 1996. Cattle performance was 
also measured and is reported in an- 
other ai-ticle in this repoi-t. 

NebGuide G92- 1 133. Cattletracks were 
measured instead of residue cover. In 
the fall of 1995, corn yields were re- 
corded by hand harvesting 2- 15' rows in 
paired grazed and ungrazed plots in the 
protected and unprotected fields. 

This experiment was continued in 
the winter of 1995-96 in three corn 
fields protected by windbreaks and four 
unprotected coin fields. Calves grazed 
cornstalks for 58 days. froin December 
5. 1995 through Februaiy I .  1996. Per- 
cent residue cover and soil bulk density 
wereineasured following grazing. Cattle 
performance is reported in acorrespond- 
ing ai-ticle of this repoi-t. 

Experinzent 4 

This experiment was initiated in 1992 
on a 27-acre strip-cropped field of corn, 
grain sorghum, and soybeans. Four 
replications of four grazing exclosures. 
(4 ft. x 5 ft.) were placed in strips of 
each crop. These plots have been 
ungrazed since 1992. Cattle graze the 
crop residue periodically froin late 
November until late February or early 
March when the forage residue is gone 
or conditions are too muddy. In the fall 
of 1995, crop yields were measured in 
two to five foot rows of paired grazed 
andungrazed comparisons for each crop. 
In the spring of 1996 following grazing 
of the crop residues. % residue cover, 
soil bulk density. and % tracking were 
recorded on these plots. 

Experinzent 5 
Experinzent 3 

This experiment was repoi-ted in an 
additional ai-ticle in the 1996 Beej Re- 
port on winter calf grazing and wind- 
breaks. In the winter of 1994-95, 
exclosures were erected to enclose an- 
emometers to measure wind speed on 
the three protected fields and two un- 
protected fields. In the spring of 1995, 
bulk density measurements were taken 
in grazed areas in cattle hoof tracks and 
in ungrazed exclosures for compari- 
sons. Percent tracking was also recorded 
in these fields by using the line-transect 
methods as described by Shelton et al., 

This is a continuation of experi- 
ments initiated to evaluate the effect of 
grazing under irrigated conditions. 
Exclosures have been placed on irri- 
gated continuous corn strips to compare 
grazed and ungrazed plots on a sandy 
loam site. Corn yields were measured in 
the fall of 1995, with harvest proce- 
dures similar to those described in Ex- 
periment 4. Cattle were allowedto graze 
this area throughout the winter and were 
removed in February in 1996. Follow- 
ing grazing, similar measurements were 
taken as in Experiment 4. 

(Continued on nest page) 
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Experinzent 6 

A new experiment was initiated in 
1996 to evaluate the effect of late win- 
ter and early spring stalk grazing on 
crop production. Three head of cattle 
grazed three acres for 55 days. froin 
Februaiy 26. 1996 through April 20. 
1996. Five sets ofexclosures were placed 
in different positions on the hill. to 
provide a good representation of the 
different soil types. Measurements taken 
following grazing on the grazed and 
ungrazed plots included: soil bulk den- 
sity, water infiltration rates. and % resi- 
due cover. Percent tracking was also 
recorded in the grazed areas. In the fall 
of 1996, crop yields will also be mea- 
sured in the grazed and ungrazed plots. 

Results 

Experinzent I 

Results of experiment 1 indicate no 
effect on soybean yields fi-oin grazing 
corn stalks during the fall and winter of 
1994 and 1995. Soybean yields were 5 1 
bulacre for both grazed and ungrazed 
fields. For the three years of the experi- 
ment, soybean yields were similar for 
grazed and ungrazed fields. averaging 
55 bulacre for both. 

Experiment 2 

Corn yields in 1995 were 79, 82, 90. 
and 89 bulacre for grazed ridge-till. 
ungrazed ridge-till, grazed conven- 
tional. and ungrazed conventional treat- 
ments. respectively. Grazing had no 
effect on corn yields in 1995. The lower 
yields on the ridge-till compared to the 
conventional tillage may be a result of 
greater phosphorus availability fi-om 
feedlot manure compost applied to both 
treatments in a separate study. Compost 
was applied 10 tonslacre during the 
winter of 1994-95 and dislied in prior to 
planting in the spring, while compost 
on the ridge-till treatment was just top 
dressed on the surface. Phosphorus soil 
tests were low to very low (3 to 10 ppm) 
for this field. Yield results of check 
strips which received no compost com- 
pared to strips where compost was ap- 

plied on the two tillage systems showed 
only a 3% yield response on the ridge- 
till and a 19% yield increase on the 
conventional system. 

The three-year yield averages (1 993- 
1995) for these systems show little dif- 
ference between treatments. Corn yields 
averaged 96. 10 1.96, and 98 bulacre for 
grazed ridge-till, ungrazed ridge-till, 
grazed conventional, and ungrazed con- 
ventional, respectively. Corn yields will 
continue to be measured on these grazed 
and ungrazed strips in subsequent years 
with these tillage systems to determine 
if any long-teim effects on crop yields 
are occurring. 

Results reported in the 1996 Beej 
Report showed higher bulk densities in 
the 0 to 3" depth for the inter-row ofthe 
grazed ridge-till systein compared to 
the row, probably due to compaction 
caused by cattle walking in the inter- 
row during muddy conditions. Mea- 
surements taken in both the fall of 1995 
and spring of 1996 show this relation- 
ship is still true, but is not changing 
significantly. Bulk densities were (1.23 
vs 1.07 gm/cin3) and (1.28 vs 1.17 gml 
c1n3) for the ridge-till grazed inter-row 
and row in the fall of 1995 prior to 
grazing. and the spring of 1996 follow- 
ing grazing, respectively. Differences 
in bulk densities between the fall and 
spring are due to seasonal variability. 

Percent residue cover measurements 
taken in the fall prior to grazing and the 
spring following grazing on the ridge- 
till systein showed a 17% reduction in 
residue cover for the grazed ridge-till 
systein compared to a 4% reduction on 
the ungrazed ridge-till, indicating a 13% 
reduction due to grazing. The conven- 
tional systein showed a 7% reduction 
for the grazed systein. with no reduc- 
tion in residue cover for the ungrazed. 
Over the three-year period from 1993- 
1995, residue cover was reduced an 
average of 13 and 7% from grazing for 
the ridge-till and conventional tillage 
systems, respectively. The higher resi- 
due cover reduction on the ridge-till is 
attributed to most of the corn stallis 
falling in the furrow, and the ridges 
being left bare except for the corn 
stubble. The reduction in residue cover 
from grazing in this experiment is gen- 

erally lower than for the other experi- 
ments. This is due to this field being in 
continuous corn for several years. be- 
ing under irrigation. and the cattle not 
grazing on the stalks as long as some of 
the other experiments. 

Ridge height measurements taken in 
the spring of 1996 following grazing 
were (6.5 and 6.8") for the grazed and 
ungrazed treatments. respectively. This 
is consistent with previously reported 
results and confirms that ridges can be 
maintained following cropresidue graz- 
ing. This field has been grazed for four 
years and corn was planted on the ridges 
in the spring of 1996 without difficulty. 

Experinzent 3 

In the spring of 1995 followin,, uraz- 
ing, bulk densities were similar for the 
top (0 to 6") depth for grazed and 
ungrazed plots (1.38 vs 1.35 gmlcin'). 
Percent tracking measurements indi- 
cated that cattle tracks covered 37% of 
the field as a result of grazing. This was 
not biologically important though as 
corn yield measurements taken in the 
fall of 1995 showed no difference be- 
tween grazed and ungrazed plots (109 
vs 1 10 bulacre). 

Percent residue cover measurements 
taken following grazing in the spring of 
1996 showed an 1 1% reduction in resi- 
due cover on grazed compared to 
ungrazed plots (77 vs 87%). Bulk den- 
sity measurements (0-6") taken in the 
spring of 1996 following grazin, were 
similar for grazed and ungrazed plots 
(1.38 vs 1.34 gmlcin'). Crop yields will 
be measured in the fall of 1996 on these 
plots to continue to evaluate the effect 
of grazing crop residues on subsequent 
crop yields over time. 

Effect of grazing crop residues on 
subsequent crop yields for 1995 and the 
three-year average (1993-95), plus % 
residue cover and soil bulk density (O- 
6") for 1996 are shown in Table 1. It was 
very dry throughout the 1995 growing 
season with approximately 4.2 inches 
ofprecipitation from early June through 
mid-September. Despite muddy condi- 
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Table 1. Effect of grazing crop residues on subsequent crop >ields, % residue coTer, and soil bulk 
densit?. 

Y~eld  (bulacre) Residue COT era Bulh densit) 
Treatment Crop 1995 3 -1 ear a\ % (gmlcm') 

Grazed 50) bean 27 39 13  1 33 
Ilngrazed 50) bean 33 12 65 1 23 
Grazed Gram sorghu~ll 103 106 78 1 11 
Ilngrazed Gram sorghum 108 107 98 1 29 
Grazed Corn 118 185 56 1 33 
Ilngrazed Corn 135 175 68 1 26 

aRes~due COT er \\as nleasured us111g the lme-transect method as descr~bed b! Shelton et a1 NebGu~de 
G92-1133 

tions during the winter grazin, season 
of 1994-95. and the dry conditions of 
the summer, yields were similar in 
grazed and ungrazed plots. The three- 
year crop yield average was similar for 
grazed and ungrazed crops. Residue 
cover measurements for the spring of 
1996 were reduced 18% (68 vs 56%). 
20% (98 vs 78). and 34% (65 vs 43%) 
for grazed corn, grain sorghuin. and 
soybeans, respectively. Corn residue 
cover reduction was similar to 1995. 
while grain sorghum and soybeans were 
significantly higher in 1996 compared 
to 1995. This inay be a result of the 
lower crop yields in 1995 compared to 
1994. Soybeans yielded only 49%. and 
grain sorghum only 7 1% of 1994 yields. 
Soil bulk density measureinents were 
6.12, and 8% higher in tracks fi-om 
grazed corn, grain sorghuin. and soy- 
bean residue, respectively. The bulk 
density on the grain sorghuin residue 
plots inay be higher because they have 
not been treated with a subsoiler yet. 
while corn and soybean were treated in 
previous years. Percent tracking for 
corn. soybean, and grain sorghuin were 
34, 3 1. and 39%. respectively. 

Experinzent j 

Irrigated continuous corn yields in 
1995 were not affected by corn residue 
grazing during the winter of 1994-95. 
Corn yields were 223 bulacre for grazed 
compared to 209 bulacre for ungrazed 

plots. Percent residue cover measure- 
ments taken following grazing in the 
spring of 1996 showed a 19% reduction 
due to grazing (98 vs 79%). Soil bulk 
density measurements (0-6") taken in 
the spring of 1996 on this sandy site 
showed no difference between grazed 
and ungrazed plots (1.58 vs 1.56 gin/ 
c1n3). Percent tracking was similar to 
other corn plots at 33%. 

Experinzent 6 

Soil types in the spring cornstalk 
grazing study ranged fi-oin sandy loam 
to a clay loam soil. Following grazing. 
soil bulk density measurements (0 to 
6") in cattle tracks were increased 7% 
(1.58 vs 1.48 gm/cm3) compared to 
ungrazed plots. Average percent track- 
ing in this field was 49%. which was 
over 40% greater than the average for 
winter stalk grazing. Water infiltration 
rate measureinents, taken following 
grazing in cattle hoof prints compared 
to ungrazed plots. showed an 89% 
decrease in water infiltration rate fol- 
lowing one inch of water applied 
(.94"/hr vs 8.39"Ihr). With approxi- 
mately 50% of the field tracked. the 
average infiltration rate was 4.74"Ihr 
on the grazed plots. Residue cover mea- 
surements following grazing showed a 
reduction in residue cover of 24% (90 
vs 68%) compared to ungrazed plots. 
Corn yield comparisons between grazed 
and ungrazed plots in the fall of 1996 

will show if there is an impact of this 
spring stalk grazing on crop produc- 
tion. While observations indicated con- 
siderable runoff following an intense 
spring rainfall occurrence. the high den- 
sity of corn stalks minimized soil ero- 
sion substantially. 

Conclusion 

Underthe conditions ofthe past three 
years at the Integrated Crop/Livestock 
Farm. grazing has had no significant 
effects on crop yields compared to 
ungrazed areas. Corn. soybean. or grain 
sorghuin yields were not adversely af- 
fected following the grazing of the pre- 
vious crop. Residue cover was 
significantly reduced fi-om grazing coin- 
pared to ungrazed plots. In no-till crop- 
ping systems, additional tillage was not 
required following fall and winter graz- 
ing of crop residues. In the ridge-till 
system. grazing of cornstalks did not 
adversely affect the integrity of the 
ridges. but soil bulk density in the top (0 
to 3") depth was increased in the inter- 
row following grazing under muddy 
conditions. Other measureinents 
showed soil bulk density may increase 
in tracked areas following grazing. 
Spring grazing indicated a significant 
decrease in water infiltration rate 
compared to ungrazed areas. Spring 
grazing of stalks also showed a de- 
crease in residue cover and increase 
in bulk density. 
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