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Grazing management decisions can have long-term impacts on 
plant growth and forage production. The goal of this program is to 
demonstrate the impact of grazing use on grassland growth and 
development the following growing season to facilitate improved 
grazing management and enhanced climate resilience of forage 
resources. With the exception of Kentucky bluegrass in 2023, the 
highest growth occurred in pastures with slight to moderate use and 
the lowest growth in pastures with severe use. Severe use reduced 
forage production by as much as 57% (2022) and 54% (2023). The 
results of this program demonstrate the importance of having a 
grazing management plan and monitoring grazing use to reduce long-
term impacts to grazing resources.

Summary
NDSU Extension evaluated the 

impact of grazing use intensity fol-
lowing the 2021 and 2022 grazing 
season on the growth and produc-
tion of grasslands the following year. 
County and state Extension personal 
evaluated 51 pastures in 12 North 
Dakota counties over the two-year 
period. Samples were classified based 
on county and degree of use. Degree 
of use was classified using a visual 
assessment with four categories: 1) 
Slight to Moderate (<40% use), 2) 
Full (40%-60% use), Close (60%-80% 
use), and Severe (>80% use). Growth 
of key grass species was monitored 
weekly starting in late-April and 
ending June 2 in both 2022 and 2023. 
Forage production was determined 
prior to the initiation of grazing each 
year. Grazing management can have 
long-term impacts on forage growth 
and production. Severe use reduced 

forage production by as much as 57% 
(2022) and 54% (2023). Monitoring 
grazing use in the fall to reduce or 
eliminate overgrazing of fall tillers 
can enhance tiller development the 
subsequent spring and prevent long-
term reductions in forage growth and 
production. 

Introduction
Grazing management in the 

fall can have significant impacts on 
forage growth and production dur-
ing the subsequent growing season 
(Goetz, H. 1963.; Heitschmidt et al. 
1987; Dormaar et al. 1989). The North-
ern Plains grasslands are dominated 
by cool-season grasses, which can 
make up to 85% or more of the spe-
cies composition. The most common 
native cool-season grass in the state 
is western wheatgrass. Research by 
Goetz (1963) reported that fall grazing 
reduced western wheatgrass growth 
by nearly 4 inches or 30%. This loss in 
growth translates to a loss in overall 
forage production.

Cool-season grasses develop til-
lers in the fall, and the development 
of these tillers has a direct impact on 
plant growth the next year. Most tiller 
development takes place from late 
August through early October, and 
again in April and May (Matthew et 
al. 2000). Plants initiate spring growth 
from the fall tillers. If these tillers are 
eaten or die due to drought stress, 
then spring growth must occur from 
new tillers developed in April and 
May.

If livestock graze tillers below 
the growing point in the fall (usually 
in between the bottom two leaves), 
the tillers usually will not survive the 
winter. Drought stress also affects the 
survival of fall tillers. Fall drought 
creates a low moisture environment 
where buds do not come out of dor-
mancy, thus resulting in no new tiller 
growth or causing death to those til-
lers that did develop. If tillers do not 
establish or survive the fall, a delay in 
growth and development will occur 
the following growing season due to 
new tiller development in the spring. 
For example, NDSU Extension found 
that following the 2017 drought, tiller 
development in the spring occurred 
two to four weeks later than the pre-
vious year’s carry-over tillers. 

In response to concerns expressed 
regarding the long-term impacts of 
grazing management during drought, 
NDSU Extension launched a program 
to evaluate the impacts of grazing 
use intensity on grassland growth 
and production following the 2021 
drought. This program was continued 
for an additional growing season to 
further evaluate the influence of graz-
ing use on forage growth and pro-
duction under different fall moisture 
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conditions. The goal of this program 
is to demonstrate the impact of graz-
ing use on grassland growth and 
development the following growing 
season to facilitate improved grazing 
management and enhanced climate 
resilience of forage resources.

Experimental Procedures
NDSU Extension evaluated 

impacts of grazing use to grassland 
growth and production at 38 locations 
in ten counties in 2022 and 23 sites 
in seven counties in 2023. Samples 
were classified based on county and 
degree of use. In the fall of each year, 
degree of use was classified using a 
visual assessment approach adapted 
from Dyktserhuis (1951) that includes 
four categories: 1) Slight to Moder-
ate (<40% use), 2) Full (40%-60% 
use), Close (60%-80% use) and Severe 
(>80% use). Monitoring occurred 
over a nine-week period from April 
8, 2022, to June 2, 2022. Due to cold 
temperatures delaying plant growth 
in 2023, monitoring occurred over a 
six-week period from April 28, 2023, 
to June 2, 2023. Key grass species 
monitored included crested wheat-
grass, smooth brome, Kentucky 
bluegrass, and western wheatgrass. 
Prior to initiation of grazing (May 
26-June 15), clipping was completed 
to determine forage production. Clip-
pings were completed at three plots 
per location using a 1.92 ft2 frame, 
which was clipped to ground level. 
Samples were air dried and weighed 
to determine average forage produc-
tion for each location.

Results and Discussion
Analysis was completed for 

growth and production at the end of 
the monitoring period for each year. 
Growth of key species and produc-
tion is depicted using box plots to 
display median values and variability 
in the data.

The growth of key grass species 
was influenced by degree of use in 
both years (Figure 1). Growth of both 
smooth brome grass and western 
wheatgrass was highest at locations 
with slight to moderate use and low-

est at locations with severe use. Ken-
tucky bluegrass was strongly influ-
enced by degree of use in 2022 (Figure 
1c); however, this trend was not as 
strong in 2023 (Figure 1d). Due to 
the shallow rooting depth, Kentucky 
bluegrass growth and production is 
significantly impacted by drought 
(Toledo et al. 2023). We believe that 
the impacts of plant growth in 2022 
were more influenced by drought 
conditions and for 2021 more im-
pacted by management. The reduced 

growth of these cool-season grasses 
is likely caused by tiller mortality or 
a loss of plant vigor in the fall from 
a combination of drought stress and 
high grazing use that either removed 
the growing points or reduced plant 
vigor of the evaluated cool-season 
grasses. Plants that experience tiller 
mortality need to use carbohydrates 
that are stored in the roots to grow a 
new tiller in the spring, which results 
in delayed spring growth and the 
subsequent growth and production 
potential. 

Figure 1. Growth of a) smooth brome in 2022, b) smooth brome in 2023, c) Kentucky 
bluegrass in 2022, d) Kentucky bluegrass in 2023, e) western wheatgrass in 2022 
and f) western wheatgrass in 2023 in expressed as height in inches by degree of use 
slight-moderate (<40%), full (40%-60%), close (60%-80%) and severe (>80%).
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The height of smooth brome was 
highest for slight to moderate use 
pastures with a median height of 8.25 
inches in 2022 (Figure 1a). However, 
full use pastures had greater growth 
with a median height of 11 compared 
to 10.75 inches for the slight-moderate 
use in 2023 (Figure 1b). Severe use 
pastures had the lowest median 
height at 5.25 and 7.3 inches in 2022 
and 2023, respectively. The height of 
Kentucky bluegrass was the highest 
for slight to moderate use pastures 
and lowest in the severe use pastures 
in 2022 with median heights of 9 and 
2.5, respectively (Figure 1d). Whereas, 
in 2023 the full use pastures had the 
greatest growth at 6.5 inches and the 
close use pastures had the lowest 
growth at 3.5 inches. The height of 
western wheatgrass was the highest 
for slight to moderate use pastures 
across both years with a median 
height of 6.5 inches in 2022 and 6.25 
inches in 2023 (Figures 1e and 1f). The 
full and close use pastures fell in the 
middle with median heights ranging 
between 3.5 and 6 inches. The severe 
use pastures had the lowest median 
height at 3 inches in 2023. Western 
wheatgrass was not found or docu-
mented in the severe use locations in 
2023.

Forage production was impacted 
by grazing use in both 2022 and 2023 
(Figure 2). The slight to moderate use 
sites had the greatest production with 
a median of 2,548 pounds per acre in 
2022. However, the full use sites re-

Figure 2. a) 2022 and b) 2023 forage production expressed as pounds per acre by 
degree of use slight-moderate (<40%), full (40%-60%), close (60%-80%) and 
severe (>80%).

Forage production was impacted by grazing use in both 2022 and 2023 (Figure 2). The slight to 
moderate use sites had the greatest production with a median of 2,548 pounds per acre in 2022. 
However, the full use sites reported the highest production in 2023 with a median value of 2,925 
pounds per acre. In 2022, the full and close use sites were similar with medians of 1,275.8 and 
1,250 pounds per acre, respectively. This similarity is likely due to an outlier location with close 
use that reported much higher production than the other sites at 5,175 pounds per acre. Across 
both years the severe use sites had the lowest production, reporting median values of 1,091 and 
1,335 pounds per acre in 2022 and 2023, respectively. When compared to the highest producing 
grazing uses the severe use locations had 57% (2022) and 54% (2023) reduction in forage 
production. 
 

 
Figure 2. a) 2022 and b) 2023 forage production expressed as pounds per acre by degree of use 
slight-moderate (<40%), full (40%-60%), close (60%-80%) and severe (>80%). 
 
Grazing management decisions can have long-term impacts on forage growth and production. 
Severe use of grasslands, especially in the fall, can result in tiller mortality by either removal of 
the growing point or physiological stress to cool-season grasses. Tiller mortality can delay 
growth of cool-season grasses the following growing season, as well as reduce growth and 
overall forage production. These impacts are magnified following a drought as a result of 
increased tiller mortality caused by drought stress and the higher probability of pastures 
receiving heavier grazing use. The results of this program demonstrate the importance of having 
a grazing management plan and monitoring grazing use to reduce long-term impacts to grazing 
resources. Good grazing management paired with monitoring of pastures enhances the health and 
resilience of grazing systems. If you are interested in developing a grazing plan or learning more 
about tools to monitor grazing use, contact your local NDSU Extension agent.   
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