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Strategic Sheep Grazing Effects on Yellow Sweetclover 
(Melilotus officinalis [L.] Lam.) Dominance and Structure 

J.D. Scasta1and K. Koepke2

Introduction
Yellow sweetclover (Melilotus officinalis [L.] Lam.) is a 
non-native legume introduced from Europe and Asia 
to the United States as a forage crop. As a legume, 
this plant has a symbiotic relationship with Rhizobium 
bacteria, which allows it to fixate atmospheric nitro-
gen. Ecologically, yellow sweetclover can dominate 
plant communities by invading and out-competing 
other herbaceous plants for resources. Currently, yellow 
sweetclover is listed as “invasive” in 26 states, including 
Wyoming, by the Plant Conservation Alliance’s Alien 
Plant Working Group. The use of strategic grazing with 
sheep has been suggested as a strategy to reduce inva-
sion and dominance of invasive plants; however, no data 
exists documenting the preferential selectivity of sheep 
on sweetclover and the changes of sweetclover domi-
nance and structure relative to other types of plants. 

Objectives
Our primary objective was to determine how intensive 
sheep grazing using different sheep breeds influenced 
selectivity and dominance of sweetclover in a high-ele-
vation, semiarid rangeland situation. 

Materials and Methods
We applied grazing treatments using commercial ewes 
from the Laramie Research and Extension Center 
Sheep Unit west of Laramie (elevation 7,200 feet). 
We used two breed groups: (1) fine wool (FW) ewes 
of the Rambouillet breed; and (2) medium wool (MW) 
ewes of the Hampshire and Suffolk breeds. There were 
24 ewes with lambs in each breed group. Sheep were 
placed in the first set of paired eight-acre paddocks on 
June 1, 2015. Prior to the rotation to the second set of 
paired paddocks on June 16, 2015, we conducted the 
first round of vegetation sampling (Pre) using four 

step-point transects at four permanently marked inter-
vals across the short axis of each paddock. Each transect 
was 75 meters (~82 yards) in length, and at every other 
step we noted the nearest grass, sweetclover, forbs, and 
cactus. Because our study was not fully replicated, we 
used the means for each transect as pseudo-replicates 
and calculated standard errors of the means accord-
ingly. When sheep were moved out of the paddocks on 
July 22, 2015, we conducted a second round of vegeta-
tion sampling (Post) using the same method described 
above. At this time we also sampled our control pasture, 
which was immediately adjacent to the sheep-grazed 
pastures to the north. The only notable herbivory in 
the control pasture was by free-ranging pronghorn 
antelope. We assigned the sheep breed and sampling 
interval as the fixed effects (i.e., MW-Pre, MW-Post, 
FW-Pre, FW-Post, Control-Pronghorn-Post), and the 
relative proportion of grass or sweetclover were used as 
independent variables for statistical analyses. We used 
a generalized linear model using a grass analysis first 
followed by a sweetclover analysis. Finally, we measured 
sweetclover plant height, the number of flowering stems 
per plant, and the relative proportion of leaf location on 
10 sweetclover plants along the long-axis of the three 
paddocks/pastures by identifying basal leaves versus 
aerial leaves on vertical stems. 

Results and Discussion
Prior to sheep grazing (Pre), the relative proportion 
of grass and sweetclover was similar in the respective 
paddocks: 56 ± 3% and 38 ± 4% for MW sheep paddock 
and 60 ± 3% and 34 ± 3% for FW sheep paddock 
(Figure 1). After sheep grazing (Post), the relative 
proportion of sweetclover had been reduced and the 
relative proportion of grass had been increased with no 
difference between the two breed groups (Figure 1). In 
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the MW paddock, the relative proportion of grass was 
81 ± 1% and the relative proportion of sweetclover was 
14 ± 2% after grazing. In the FW paddock, the relative 
proportion of grass was 79 ± 1% and the relative propor-
tion of sweetclover was 11 ± 1% after grazing (Figure 1). 
There were no differences between breeds in how they 
selected and altered the relative dominance of sweetclo-
ver. The control pasture had 45 ± 3% grass and 50 ± 2% 
sweetclover without intensive sheep grazing or >3.5 
greater relative sweetclover dominance (Figure 1). Our 
sampling has not yet been able to ascertain sweetclover 
mortality, but we have noted a change in the physical 
structure of sweetclover plants. In the intensively grazed 
sheep paddocks, the mean maximum heights were 8.7 
to 9.4 inches, the basal leaf to aerial leaf ratios were from 
4:1 to 11:1, and the numbers of flowering stems per plant 
were 0.2 to 0.3. In the control, the mean maximum 

height was 22.8 inches (or >2 times taller), the basal leaf 
to aerial leaf ratio was <1:100, and the number of flow-
ering stems per plant was 12. These preliminary results 
indicate that well-managed sheep grazing can reduce 
the dominance and structure of sweetclover. Long-term 
reductions of sweetclover will be tracked in future years. 
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Figure 1. Proportion (%) of grass and sweetclover before (Pre) and after (Post) intensive sheep grazing 
with medium wool (MW) and fine wool (FW) sheep, or no sheep grazing (Control). Bars with different 
letters indicate significant differences at the 95% confidence level.


