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Livestock
Improving Cool-Season Pastures with Interseeding Annuals and Grazing, Update 2016

working together, always learning

PRACTICAL

Staff Contact:
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Research

In a Nutshell
•	 Interseeding annuals into pastures 

increases forage diversity, quality, and 
quantity.

•	 Bruce Carney developed seed mixtures 
and interseeded them into existing 
cool season pastures.

•	 Seed mixtures vastly increased pasture 
diversity.

•	 Grazing management to harvest or 
trample forage at the right time and 
to a proper degree is essential to feed 
both livestock and soil microbes. 

Key findings
•	 During the establishment year in 2014, 

few advantages were seen in grazing 
days or forage yield, but a baseline 
was established for future comparison.

•	 In 2015, two fields were seeded once 
with a cool season mix, and one field 
was seeded multiple times with cool 
and warm season mixes.  

•	 Total tons of dry matter harvested by 
cattle or baled was greater in 2015 
than 2014; animal unit days provided 
from forage produced were doubled 
from year 2014 to year 2015. 

•	 After multiple interseedings and two 
years of rotational grazing on three 
pastures, compaction near the soil 
surface (<6 inches) increased but de-
creased deeper down (>21 inches). 

Project Timeline:
May 2014 - April 2016

Background

Interseeding cool season grass pastures 
can increase forage quantity and qual-
ity for grazing livestock.  While grasses 
provide fiber and energy as carbohydrates, 
legume species add essential protein and 
are often more digestible (Cuomo et al., 

2001).  Warm-season annual forages flour-
ish during hotter summer months when 
cool season forages are dormant.  Diver-
sifying one- or two-species pastures with 
other annual grasses, legumes, brassicas, 
or forbs supports a healthy pasture eco-
system and ensures that there will likely 
be something in the mix that can grow, 
whether dealing with drought or excessive 
precipitation (Sanderson et al., 2005).  The 
soil ecosystem benefits from trampled 
forage, which adds organic matter (Fran-
zluebbers and Stuedemann, 2010), and 
from diverse root systems, which relieve 
compaction, take up and recycle nutrients, 
and support microbial growth (Karlen and 
Cambardella, 1996).  Over the last two 
years, PFI farmer-cooperator Bruce Carney 
has improved three pastures through 
interseeding multi-species cool and warm 
season forages mixes, followed by grazing 
or harvesting the forage.  

Methods

This multi-year project was conducted by 
Bruce Carney of Carney Family Farms who 

raises grass-fed cattle near Maxwell in NE 
Polk County. Bruce consulted with Des 
Moines Feed Company (Des Moines, IA) 
to develop multi-species forage mixtures 
based on goals of improving grazing, soil 
health, nitrogen production and com-
paction. These mixtures were drilled or 
broadcast into three existing pastures 
that had been flash-grazed or mechani-
cally harvested to remove excess forage. 
Pasture 1 was seeded three times over the 
course of one year; with a cool season mix 
in October 2014, a warm and cool season 
mix in June 2015, and a cool season mix 
in September 2015. Pastures 2 and 3 were 
seeded with a cool season mix in April 
2015, and then pasture 3 was seeded with 
a cool season mix again in September 
(Table 1). 
Seed mixes planted during the first spring 
of the project (2014) can be found in the 
initial report published on the PFI web-
page (Chamas, 2015). 
Species diversity was determined using 
the line transect method.  The forage spe-
cies found every six inches along a 100-ft 
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Bruce and his cattle at Carney Family Farms near Maxwell.
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line was identified, at two sites per pasture, once in early 
spring and once in midsummer, just prior to major graz-
ing events. Also, forage quantity prior to grazing was 
measured by clipping all forage in five 1-ft2 quadrats 
in each pasture, air drying the forage, and weighing it.  
Bruce also reported the grazing use of pastures by not-
ing when cattle grazed, the duration of grazing and how 
and how many cattle grazed in each pasture. 
Bruce established a baseline for his soil components in 
2014 using the Haney test (Ward Labs Inc., Kearney NE), 
and plans to take Haney tests every three years. Bruce 
also used a penetrometer to measure soil compaction 
at five sites per pasture, taking measurements at various 
soil depths. 
Bruce has been seeding annual mixtures for two years 
and will continue for several more, to continue improv-
ing forage production, organic matter and overall soil 
health. Observed changes in pasture diversity, biomass 
production, forage quality and soil compaction are discussed in 
the following section. 

Results and Discussion

Seed mixes

Bruce drilled a variety of forage mixtures into existing pastures 
that are rotationally grazed. In the spring, he grazed hard, in 
order to weaken existing forage stands, giving the newly inter-
seeded species a better chance of establishment and growth. 
Bruce seeded pasture 1 three different times, pastures 2 once and 
pasture 3 twice. Bruce had intentions of seeding pastures 2 and 3 
with a warm season mix during the summer, but the forage stand 
was plenty dense all season. “I’m not sure a warm season seeding 
would have established well because of the abundance of red clo-
ver in these pastures. 2015 provided the perfect environment for 
red clover to thrive, which helped carry my pastures throughout 
the grazing season,” stated Bruce. The seed mixes, seeding dates, 
costs and harvest dates are shown in Table 2. 

Interseeded pastures at Carney Family Farms  
for the 2015 grazing season. 

Pasture Size (ac) Date Seeded Treatment
First Seedings  

1 14.9 10/8/14 cool season forages, graze
2 12.7 4/22/15 cool season forages, graze
3 18.6 4/22/15 cool season forages, graze

Subsequent Seedings  
1 14.9 6/17/15 warm/cool season forages, harvest
1   21.1* 9/1/15 cool season forages, graze
3 18.6 9/22/15 cool season forages, graze

*Field 1 changed in size during the project; 6.2 acres were added in late summer 2015

Table 1

Seed mixes, seeding and harvest dates, and cost for interseeded pastures  
for the 2015 grazing season. 

Pasture Date 
Seeded Seed Mixes Seed cost 

($/ac) Grazing date

First Seedings
1 10/8/14 cool season: rye, wheat $23.60 April, May, June 

2 4/22/15 cool season: oats, buckwheat, rapeseed, turnip, barley, plantain, peas, 
chicory, crimson clover, kale, forage radish $44.00 July, October, December 

3 4/22/15 cool season: oats, buckwheat, rapeseed, turnip, barley, plantain, peas, 
chicory, crimson clover, kale, forage radish $44.00 July, September, October, 

November 
Subsequent Seedings

1 6/17/15 warm/cool season: soybeans, German millet, pearl millet, buckwheat, 
forage radish, turnip, kale $36.60 August (baled)

1 9/1/15 cool season: rye, wheat, oats, forage radish, rapeseed, hairy vetch $36.55 October, November 
3 9/22/15 cool season: rye, wheat $16.00 November 

Table 2

Species Diversity 

Forage species diversity increased as a result of the seedings, as 
shown in Table 3. In April 2015, the pastures contained seven to 
eight different forage species and about 16% bare ground. Data 
from April 2014 showed that the same pastures, one year before, 
contained an average of four species and about 25% bare ground 

(Chamas, 2015). Following interseeding and pasture growth over 
the 2015 grazing season diversity increased to over 13 species 
with no visible bare ground. 

Cows graze warm season annuals in early September 2015.
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Table 3 shows that in pasture 1, 
annual grasses that over –wintered 
(cereal rye and wheat) made up the 
majority of the pasture in April. By 
August, annual legumes (soybeans) 
predominated, due to the warm 
season seeding in June. In pasture 
2, perennial grasses (bluegrass and 
orchardgrass) made up half of the 
pasture in April. By June, the pe-
rennial grasses had died off and 
perennial legumes had taken over 
(red clover). In pasture 3, perennial 
grasses (brome and bluegrass) made 
up two thirds of the pasture in April. 
By June, brome and red clover each 
made up one third of the pasture, 
followed by brassicas (kale, radish, 
turnip, rapeseed) which made up 
20% of the stand. 
The brassicas grew significantly better in pasture 3 than in pasture 
2, even though both pastures were seeded with the same mix on 
the same date. Bruce attributes this two to things. The previous 
winter, Bruce fed hay on pasture 3 and not on pasture 2, which 
may have contributed to better fertilization of pasture 3 from de-
position of dung and urine. Also, red clover made up 66% of for-
age in pasture 2, compared to 27% in pasture 3. “The flourishing 
red clover must have impeded brassica establishment and simply 
out-competed them,” suggested Bruce. Although brassicas only 
made up a small portion of the pastures, Bruce noted, “I included 
brassicas in my warm season mix knowing they will grow late into 
the year, even after their first grazing, persisting after rye and 
wheat die off.” Persistent growth and high nutrient content make 
these plants an important forage source for Bruce.
Table 4 shows species present as of April 2016. Cereal rye, a 
winter annual grass, was seeded in pastures 1 and 3 in September 
2015 and grew back the following spring. Brassicas included in 
the September 2015 seeding did not overwinter. Orchardgrass, 
bromegrass and bluegrass made up the perennials grasses pres-
ent, while white clover made up the majority of the perennial 
legumes present. Forage chicory, a perennial forb, was seeded for 
the first time in April 2015 in pastures 2 and 3, but by April 2016 
was only observed in pasture 3. 
Biomass

Aboveground forage biomass was sampled in 
all pastures just prior to grazing (Table 5). All 
pastures produced three or more tons of dry 
matter (DM) per acre. Pasture 1, which received 
cool and warm season seedings, produced a 
total of 7.3 tons of DM per acre from May to 
August. 
Bruce doubled his warm season forage 
production in pasture 1 from 2.1 tons DM/ac 
in 2014 (Chamas, 2015) to 4.3 tons DM/ac in 
2015. June and July rainfall at Carney Family 
Farms totaled 17.5 inches in 2014 and 12.3 
inches in 2015, compared to the long-term 
average of 9.5 inches (Iowa Environmental 
Mesonet, 2016). The abundant summer rainfall 
came when the warm-season forages were 
germinating and growing and helped to pro-
vide forage during the typical summer slump 
in August.

Species diversity present in interseeded pastures in 2015

Pasture 1 2 3

Sample Date 4/28 8/12 4/28 7/7 4/28 7/7
Species Count 8 13+ 8 13+ 7 13+

% Ground Cover
Bare Ground 15.25 0 14.75 0 17.25 0

Annual Grass 37.75 29.25 0.50 16.0 0 5.25

Perennial Grass 4.75 4.0 50.75 4.25 67.5 33.0
Annual Legume 0 36.25 0 0 0 0
Perennial Legume 22.75 17.25 29.5 66.25 11.25 27.0
Brassicas 0 1.75 0 2.0 0 20.25
Weeds 19.50 11.50 4.50 11.50 4.0 14.50

Table 3

Species diversity present in  
interseeded pastures in April 2016

Pasture 1 2 3

Sample Date 4/19 4/19 4/19
Species Count 10 8 10

% Ground Cover
Bare Ground 8.75 26.25 15.0

Annual Grass 14.25 0 7.25

Perennial Grass 20.75 49.0 42.25
Annual Legume 0 0 0
Perennial Legume 34.75 20.25 28.5
Brassicas 0 0 0
Forbs 0 0 1.25
Weeds 21.50 4.5 5.75

Table 4

Total aboveground forage dry matter (DM)  
yields from the interseeded pastures.  

Forage biomass was sampled just prior to grazing. 

Pasture Treatment Seeding Sampling 
Date

Forage 
Production 
(lb DM/ac)

Forage 
Production 

(tons DM/ac)

1 cool season 10/8/14 5/10/15 5,973 3.0

2 cool season 4/22/15 7/7/15 8,432 4.2

3 cool season 4/22/15 7/7/15 7,894 3.9

1 warm/cool season 6/17/15 8/12/15 8,528 4.3

Table 5
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Grazing days and forage harvested by cattle  
or machine on interseeded pastures. 

Pasture Size (ac)
Total 

grazing 
days

Total AUD
Total tons 
forage DM 
harvested

Total tons 
forage DM/ac  

harvested
Total AUD/ac

First Seedings
1 21.1 20 2,829 36.8 1.7 130.7
2 12.7 19 1,572 20.4 1.6 123.8
3 18.6 21 1,894 24.6 1.3 101.8

Subsequent Seedings
1 (baleage) 21.1 N/A 2,487 32.3 1.5 115.5
1 21.1 15 945 12.3 0.6 45.2
3 18.6 6 216 2.8 0.2 11.6

Bruce thinks there are a number 
of factors at work in pasture 1 that 
are contributing to forage produc-
tion. “The Haney Soil Health Test 
in 2014 told me that pasture 1 had 
more soil OM than the other pas-
tures (4% compared to 2%), more 
N availability, a higher Solvita CO2 
Burst score and an overall bet-
ter soil health score. I know this 
pasture is holding more water, and 
root exudates from the multiple 
plant species are interacting to 
activate soil biology. The magic 
is happening in that field!” Bruce 
also added that this is the field 
closest to his house, so he’s spread 
manure and fed hay on it more 
often than the 
other fields. 
Grazing 

Bruce grazed 
the pastures 
with mixed 
herds of cattle: 
fall- and spring-
calving cows 
and calves, and 
grass-finishing 
calves from 
the previous year.  His goals were both to feed the animals and 
the soil. “I’m always trying to use half and leave half of the for-
age,” said Bruce, in order for uneaten forage to be trampled and 
incorporated into the soil to improve organic matter and nutrient 
cycling. “Hopefully the Haney Soil test will positively show this in a 
couple more years.” Comparing forage produced to forage grazed 
shows that the herd was managed in a way where they were only 
allowed to graze around half or less of the biomass available. For-
age utilized by the cattle and the forage harvested for baleage is 
shown in Table 6. Tonnage harvested was calculated by convert-
ing the animal unit days (AUD) into pounds of forage.  Bruce knew 
the approximate weights of grazing cattle; every 1,000 lb is an 
animal unit (AU) and consumes about 26 lb forage DM per day (an 
AUD). 
Pasture 1, which had three seedings, provided 291.4 AUD/ac. This 
includes 115.5 AUD/ac provided from the forage Bruce mechani-
cally harvested on August 15, 2015 to make baleage, which he 
fed from January to March 2016. The baleage was fed in the 
same field it was harvested from, to return fertility to the soil. 
Not only did this seeding and harvest of annuals help carry his 
cattle through winter, it also provided better quality feed than the 
dry hay he would normally feed during cold months. Pasture 2, 
which was seeded once, provided 123.8 AUD/ac. Cattle were able 
to graze this pasture for 19 days, harvesting 1.6 tons of DM/ac, 
compared to 2014, when cattle harvested 0.75 tons of DM/ac in 10 
days. Pasture 3, which was seeded twice, provided 113.4 AUD/ac. 
The second seeding of rye and wheat in late September of 2015 
was grazed for six days in November. 
In total, Bruce received 528.6 AUD/ac from the combined pastures, 
compared to 264.6 AUD/ac in 2014. He has worked out the math 
with other producers, and they have come to the conclusion that 
they need at least 400 AUD/ac to make a profit from grazing com-
parable to profits if the land was in row crop production. 

Table 6

Forage quality from interseeded pastures just prior to grazing or harvesting. 

Pasture Date 
Planted

Date 
Sampled CP (%) ADF (%) aNDF (%) Lignin (%) Neg  

(Mcal/ctw) RFV RFQ

1 10/8/14 6/13/15 20.45 33.18 47.38 6.07 41.57 123.66 152.86
1 (baleage) 6/17/15 11/6/15 16.72 38.13 51.73 7.67 31.91 106.47 121.03
2 4/22/15 7/7/15 18.13 33.99 45.74 6.67 39.31 126.78 147.79
3 4/22/15 7/7/15 18.63 38.27 50.81 7.39 35.53 108.1 123.97

Table 7

Forage Quality 

Not only did Bruce use annual forages to boost forage quantity, 
but also to increase forage quality, which is important for grass-
finishing cattle. Forage quality just prior to grazing was fairly high 
for all pastures (Table 7).  All pastures had adequate crude protein 
(CP) concentrations for cattle, and forage quality (RFQ) ranged 
from 121-152, indicating good-quality pasture. “The forage mixes 
I have in the pastures are higher quality for finishing grass-fed 
beef, which raise the total quality of my pasture, resulting in more 
pounds of beef produced than if I just had perennial pastures,” 
stated Bruce. 

Cows graze at Bruce Carney’s farm.



Page 5 of 6 June 2016PRACTICAL FARMERS OF IOWA 
www.practicalfarmers.org

So
il 

Co
m

pa
ct

io
n

So
il 

pe
ne

tr
at

io
n 

re
si

st
an

ce
 (F

ig
ur

es
 1

, 2
, 3

) w
as

 m
ea

su
re

d 
w

ith
 a

 p
ro

be
 p

en
et

ro
m

et
er

 to
 d

et
er

m
in

e 
so

il 
co

m
pa

ct
io

n 
in

 A
pr

il 
of

 2
01

4,
 2

01
5,

 a
nd

 2
01

6.
 T

he
 re

si
st

an
ce

 re
qu

ire
d 

to
 p

us
h 

th
e 

pr
ob

e 
th

ro
ug

h 
th

e 
so

il 
pr

ofi
le

 w
as

 re
co

rd
ed

 e
ve

ry
 th

re
e 

in
ch

es
 to

 a
 d

ep
th

 o
f 2

4 
in

. P
en

et
ra

tio
n 

re
si

st
an

ce
 is

 re
pr

es
en

te
d 

in
 th

e 
fig

ur
es

 a
s 

gr
ee

n 
(lo

w
), 

ye
llo

w
 (m

ed
iu

m
) a

nd
 re

d 
(h

ig
h)

. 
In

 2
01

4,
 b

as
el

in
e 

pe
ne

tr
at

io
n 

re
si

st
an

ce
 re

ad
in

gs
 w

er
e 

ta
ke

n 
pr

io
r t

o 
in

te
rs

ee
di

ng
. F

ig
ur

e 
1 

sh
ow

s 
pa

st
ur

e 
1 

ha
s 

th
e 

gr
ea

te
st

 c
om

pa
ct

io
n,

 w
hi

ch
 m

ay
 b

e 
du

e 
to

 th
is

 p
as

tu
re

 re
ce

iv
in

g 
th

e 
m

os
t l

iv
es

to
ck

 tr
af

fic
 o

ve
r t

he
 y

ea
rs

, a
s 

it 
is

 c
lo

se
st

 to
 th

e 
ho

us
e.

 A
ll 

of
 th

e 
pa

st
ur

es
 s

ho
w

 th
e 

gr
ea

te
st

 re
si

st
an

ce
 b

et
w

ee
n 

si
x 

to
 1

2 
in

., 
an

d 
ab

ov
e 

an
d 

be
lo

w
 th

os
e 

de
pt

hs
, t

he
re

 is
 

le
ss

 c
om

pa
ct

io
n.

 B
as

ed
 o

n 
th

es
e 

re
su

lts
, B

ru
ce

 k
ey

lin
e 

pl
ow

ed
 p

as
tu

re
s 

2 
an

d 
3 

in
 e

ar
ly

 A
pr

il 
20

15
, a

t a
 d

ep
th

 o
f 1

2 
to

 1
8 

in
., 

to
 b

re
ak

 u
p 

ex
is

tin
g 

co
m

pa
ct

io
n 

la
ye

rs
. K

ey
lin

e 
pl

ow
in

g 
w

as
 a

ch
ie

ve
d 

us
in

g 
a 

Ye
om

an
’s 

pl
ow

, w
hi

ch
 is

 d
es

ig
ne

d 
to

 a
er

at
e 

th
e 

su
bs

oi
l w

hi
le

 m
in

im
iz

in
g 

so
il 

su
rf

ac
e 

di
sr

up
tio

n.
 

Fr
om

 A
pr

il 
20

14
 to

 A
pr

il 
20

16
, t

he
 p

as
tu

re
s 

al
l r

ec
ei

ve
d 

at
 le

as
t t

hr
ee

 s
ee

di
ng

s 
of

 a
nn

ua
ls

 (C
ha

m
as

, 2
01

5;
 T

ab
le

s 
1 

an
d 

2)
 a

nd
 w

er
e 

ro
ta

tio
na

lly
 g

ra
ze

d.
 O

ne
 o

f B
ru

ce
’s 

pr
oj

ec
t g

oa
ls

 is
 

to
 a

lle
vi

at
e 

co
m

pa
ct

io
n 

in
 h

is
 p

as
tu

re
s. 

H
e 

in
te

rs
ee

de
d 

w
ith

 s
pe

ci
es

 th
at

 g
ro

w
 d

ee
p 

ro
ot

s, 
in

 p
ar

tic
ul

ar
 th

e 
ra

di
sh

, t
o 

pe
ne

tr
at

e 
an

d 
br

ea
k 

up
 c

om
pa

ct
io

n 
la

ye
rs

. F
ig

ur
e 

2 
re

pr
es

en
ts

 
pe

ne
tr

om
et

er
 re

ad
in

gs
 fr

om
 A

pr
il 

20
15

, w
hi

ch
 s

ho
w

s 
im

pr
ov

em
en

ts
 in

 p
en

et
ra

tio
n 

re
si

st
an

ce
 in

 a
ll 

pa
st

ur
es

, e
sp

ec
ia

lly
 b

et
w

ee
n 

si
x 

to
 1

8 
in

. T
hi

s 
al

le
vi

at
io

n 
m

ay
 b

e 
du

e 
to

 th
e 

ke
yl

in
e 

pl
ow

in
g 

th
at

 B
ru

ce
 d

id
 b

ef
or

e 
ta

ki
ng

 p
en

et
ro

m
et

er
 re

ad
in

gs
, a

lth
ou

gh
 h

e 
ca

re
fu

lly
 to

ok
 m

ea
su

re
m

en
ts

 in
-b

et
w

ee
n 

th
e 

pl
ow

 s
lit

s. 
Fi

gu
re

 3
 re

pr
es

en
ts

 p
en

et
ro

m
et

er
 re

ad
in

gs
 fr

om
 

Ap
ril

 2
01

6,
 w

hi
ch

 s
ho

w
s 

m
or

e 
co

m
pa

ct
io

n 
ab

ov
e 

si
x 

in
ch

es
 a

nd
 le

ss
 c

om
pa

ct
io

n 
be

lo
w

 2
1 

in
. t

ha
n 

th
e 

pr
ev

io
us

 y
ea

rs
.  

U
ni

te
d 

St
at

es
 D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
 (U

SD
A)

 re
se

ar
ch

er
s 

in
 G

eo
rg

ia
 h

av
e 

sh
ow

n 
gr

ea
te

r p
en

et
ra

tio
n 

re
si

st
an

ce
 in

 g
ra

ze
d 

th
an

 u
ng

ra
ze

d 
fie

ld
s, 

bu
t o

nl
y 

at
 a

 d
ep

th
 o

f 0
 to

 4
 in

. F
ro

m
 4

 to
 1

1 
in

., 
th

er
e 

w
as

 le
ss

 c
om

pa
ct

io
n 

w
he

re
 g

ra
zi

ng
 to

ok
 

pl
ac

e 
(F

ra
nz

lu
eb

be
rs

 
an

d 
St

ue
de

m
an

n,
 2

00
8)

. 
Re

se
ar

ch
er

s 
ha

ve
 a

ls
o 

st
at

ed
 d

iv
er

se
 fo

ra
ge

s 
an

d 
th

ei
r a

ct
iv

e,
 e

xt
en

si
ve

 
ro

ot
 s

ys
te

m
s 

im
pr

ov
e 

so
il 

st
ru

ct
ur

e 
an

d 
co

nt
rib

ut
e 

to
 o

rg
an

ic
 m

at
te

r, 
he

lp
-

in
g 

to
 a

lle
vi

at
e 

co
m

pa
c-

tio
n 

be
lo

w
 th

e 
gr

ou
nd

 
(H

oo
rm

an
 e

t a
l.,

 2
01

1)
. 

Br
uc

e 
no

te
d 

th
at

 th
e 

so
il 

su
rf

ac
e 

w
as

 d
ry

er
 in

 2
01

6,
 

co
m

pa
re

d 
to

 w
he

n 
he

 
to

ok
 p

en
et

ro
m

et
er

 re
ad

-
in

gs
 in

 p
as

t y
ea

rs
. “

W
e 

re
ce

iv
ed

 1
.3

 in
. o

f r
ai

n 
be

tw
ee

n 
Ap

ril
 1

 a
nd

 A
pr

il 
19

, a
nd

 th
e 

pe
ne

tr
om

-
et

er
 w

as
 m

uc
h 

ha
rd

er
 to

 
pu

sh
 in

 th
is

 ti
m

e.
 I 

th
in

k 
dr

y 
so

il 
ha

s 
m

or
e 

to
 d

o 
w

ith
 c

om
pa

ct
io

n 
ne

ar
 th

e 
su

rf
ac

e 
le

ve
l t

ha
n 

gr
az

in
g 

do
es

,” 
st

at
ed

 B
ru

ce
. T

he
se

 
ob

se
rv

at
io

ns
 im

pl
y 

th
at

 
la

ck
 o

f s
oi

l m
oi

st
ur

e,
 p

lu
s 

ho
of

 a
ct

io
n 

fro
m

 th
e 

ca
tt

le
 

gr
az

in
g,

 c
on

tr
ib

ut
ed

 to
 

co
m

pa
ct

io
n 

ne
ar

 th
e 

so
il 

su
rf

ac
e,

 b
ut

 ro
ot

 s
ys

te
m

s 
ar

e 
w

or
ki

ng
 to

 b
re

ak
 u

p 
co

m
pa

ct
io

n 
de

ep
er

 d
ow

n 
in

 th
e 

so
il.

 

20
15

 
In

ch
es

 D
ee

p
Pa

st
ur

e 
1

Pa
st

ur
e 

2
Pa

st
ur

e 
3

3 6 9 12 15 18 21 24

20
14

 
In

ch
es

 D
ee

p
Pa

st
ur

e 
1

Pa
st

ur
e 

2
Pa

st
ur

e 
3

3 6 9 12 15 18 21 24

20
16

 
In

ch
es

 D
ee

p
Pa

st
ur

e 
1

Pa
st

ur
e 

2
Pa

st
ur

e 
3

3 6 9 12 15 18 21 24

Fi
gu

re
 3

Fi
gu

re
s 

1-
3.

 P
en

et
ra

tio
n 

Re
si

st
an

ce
 (p

si
) f

ro
m

 3
-2

4 
in

. d
ep

th
 in

 in
te

rs
ee

de
d 

pa
st

ur
es

. G
re

en
 re

pr
es

en
ts

 c
om

pa
ct

io
n 

ra
ng

in
g 

fro
m

 ≤
20

0 
ps

i, 
ye

llo
w

 re
pr

es
en

ts
 2

00
-3

00
 p

si
, 

an
d 

re
d 

re
pr

es
en

ts
 ≥

30
0 

ps
i. 

M
ea

su
re

m
en

ts
 w

er
e 

ta
ke

n 
on

 th
e 

fo
llo

w
in

g 
da

te
s: 

Fi
gu

re
 1

 -
 A

pr
il 

11
 a

nd
 1

4,
 2

01
4;

 F
ig

ur
e 

2 
- 

Ap
ril

 2
8,

 2
01

5;
 F

ig
ur

e 
3 

- 
Ap

ril
 1

9,
 2

01
6.

Fi
gu

re
 1

Fi
gu

re
 2



Page 6 of 6 June 2016PRACTICAL FARMERS OF IOWA 
www.practicalfarmers.org

Chamas, M. 2015. Improving Cool-Season Pastures with Interseeding Annuals and Grazing. Practical Farmers of Iowa, Ames, IA. 
http://practicalfarmers.org/farmer-knowledge/research-reports/2015/improving-cool-season-pastures-with-interseeding-annuals-
and-grazing/ (accessed Feb. 19, 2016). 

Cuomo, G.J., D.G. Johnson, & A.W. Head. 2001. Interseeding kura clover and birdsfoot trefoil into existing cool-season grass pastures. 
Agronomy Journal. 93:458-462.

Franzluebbers, A. J., & Stuedemann, J. A. 2008. Soil physical responses to cattle grazing cover crops under conventional and no till-
age in the Southern Piedmont USA. Soil and Tillage Research, 100(1), 141-153.

Franzluebbers, A.J., & J.A. Stuedemann 2010. Surface soil changes during twelve years of pasture management in the Southern Pied-
mont USA. Soil Science Society of America Journal. 74:2131-2141.

Hoorman, J.J., J.C.D.M.J. Sá, & R. Reeder 2011. The biology of soil compaction. Soil Tillage Res. 68:49-57.

Iowa Environmental Mesonet 2016. Climodat Reports. Iowa State University, Ames, IA. https://mesonet.agron.iastate.edu/climodat/ 
(accessed Feb. 12, 2016). 

Karlen, D.L. & C.A. Cambardella. 1996. Conservation strategies for improving soil quality and organic matter storage. In: M. Carter 
and B. Stewart, editors, Structure and organic matter storage in agricultural soils. p. 395-420.

Sanderson, M. A., K..J. Soder, L.D. Muller, K.D. Klement, R.H. Skinner, & S.C. Goslee. 2005. Forage mixture productivity and botanical 
composition in pastures grazed by dairy cattle. Agronomy Journal. 97:1465-1471.

References

PFI Cooperators’ Program
PFI’s Cooperators’ Program gives farmers practical answers to questions they have about on-farm challenges through research, 
record-keeping, and demonstration projects. The Cooperators’ Program began in 1987 with farmers looking to save money through 
more judicious use of inputs. If you are interested in conducting an on-farm trial contact  Stefan Gailans @ 515-232-5661 or stefan@
practicalfarmers.org.

Conclusions and Next Steps

Bruce found that interseeding annual forage species into existing 
perennial pastures boosted forage production and increase forage 
diversity while provided adequate nutrition to his grass-fed cattle. 
Over two years, these seed mixes and their root structures have 
shown to alleviate compaction 21 in. below the soil surface. 
Bruce will continue to interseed annuals and monitor the same 
pastures in 2016, but will also collect data from two perennial 
pastures that are not being seeded with annuals. This will help him 
compare the quantity and quality of the forage produced in both 
systems. 
“My next steps forward are even more diverse seed mixes and 
continuing to bale annual species for high-quality winter feed. I 
heard that you need to plant a mix of eight to 15 species to start 
getting plants to feed each other and improve the biology of the 
soil,” stated Bruce. Haney soil tests will be taken again in April 
2017. In the meantime, Bruce will continue to experiment with 
seed mixtures in hopes to produce high quality grass-finished 
cattle while building soil health.

Cows graze warm-season pasture at Bruce Carney’s farm.


