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Abstract

We examined the effects of different mowing heights on the plant and soil character-

istics of an irrigated and fertilized perennial cropping system in the central interior of
British Columbia, Canada primarily composed of Medicago sativa, Phleum pratense,

and Trifolium pratense. Mowing treatments included cutting heights of 0cm, 5¢cm, 10cm,
15cm, 20cm, 25cm, 30cm, and an unmowed control treatment. Mowing treatments were
applied three times throughout the study duration, followed by a final harvest. Data were
collected on aboveground plant productivity, plant community diversity, and levels of soil
carbon, nitrogen, and organic matter. Results showed plant productivity to be greatest at
lower cutting heights, decreasing as cutting height increased. M0, M5, and M10 treatments
produced over 300% more cumulative biomass than the control treatment. There were no
differences across mowing treatments for measures of species diversity. The ten-
centimetre treatment produced highest values of soil carbon, nitrogen, and organic matter
than many other mowing treatments after three treatment applications (p < 0.05). Results
indicate that lower cutting heights produced higher levels of aboveground biomass, did
not alter crop species composition throughout the course of the study, and have potential
to contribute towards the carbon pool. These results provide insight on the use of mowing
within perennial cropping systems, and the effects on aboveground productivity and levels
of soil carbon. The implications of this study allow agricultural producers to make informed
decisions on how to manage their land for optimum productivity and environmental
sustainability.

1. Introduction

Agricultural producers typically utilize mechanical mowing as a method of harvesting their
crops. This technique has important management implications for agricultural land. Through
defoliation, mowing can stimulate compensatory growth within plants, facilitating the pro-
duction of new roots and shoots [1,2]. Compensatory growth is defined as a growth response
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that allows for a plant to counteract the tissue lost to defoliation through the production of
new plant material [1]. Defoliation represents a massive decrease in a plant’s ability to pho-
tosynthesize as a large amount of leaf area is removed. Compensatory growth can return the
plant’s function to pre-defoliation conditions, thus nutrient allocation is shifted to produce
new plant material to increase photosynthetic capacity [1,3].

Mowing practices also have potential to impact plant species diversity, depending on mow-
ing intensity. Through defoliation of dominant species, mowing can reduce levels of compe-
tition, resulting in growth of less competitive plant species and increases in biodiversity [4,5],
with maximum diversity occurring at levels of moderate defoliation [6]. Low mowing heights
can cause increased levels of defoliations that may damage plants and lower species diversity
[7]. Using a higher cutting height does not reduce competition compared to lower cutting
heights, and thus does not favour increases in biodiversity [8]. Ultimately, species diversity
appears to vary as a function of mowing intensity, suggesting this practice can be used to
maintain or improve species diversity, depending on the management goals of a cropping
system.

In addition to affecting plant productivity and community dynamics, mowing can also
result in changes in soil chemistry [9]. Recent studies have shown that mowing can increase
levels of soil carbon and nitrogen compared to areas left unmowed [10]. Regular mowing
encourages plant productivity and root exudates, which in turn contribute towards soil stocks
of carbon and nitrogen [11]. These soil variables differ depending on mowing duration and
frequency [11] and so different mowing practices have potential to differentially alter soil
chemistry. Soils provide integral ecosystem services, contributing towards carbon storage and
providing humanity with nearly 99% of its food [12], making it one of the world’s most valued
resources. It is therefore important to understand how different management practices can
affect soil chemistry. Understanding how different mowing intensities affect plant productiv-
ity and soil properties will allow producers to manage agricultural land for optimum produc-
tivity and sustainability.

Using mowing advantageously to increase production of forage crops not only
provides higher crop yields, but also gives producers the opportunity to combat their
greenhouse gas (GHG) emissions by the potential to sequester atmospheric carbon
within the soil and in plant material [13,14]. The amount of soil organic matter and
vegetation present on agricultural land is positively correlated with the amount of car-
bon sequestration occurring [15]. If producers implement mowing strategies to increase
production, they are also increasing the amount of carbon dioxide being captured from
the atmosphere by their crops, helping to potentially turn their agricultural land into a
carbon sink [13,16].

This paper explores the effect of mowing height on the plant and soil characteristics of a
perennial cropping system in the central interior of British Columbia, Canada. This exper-
iment investigates how varying mowing heights affect 1) aboveground plant productivity,

2) plant community diversity, and 3) levels of soil carbon and nutrients of a perennial crop-
ping system, helping to address the knowledge gap of how mowing height impacts these soil
parameters and provide information on how this agricultural practice may become more
sustainable. It was hypothesized that i) primary production would be highest in areas that
are subject to an intermediate mowing height, as highest levels of compensatory growth are
achieved with intermediate defoliation, as seen in previous studies [7,17,18], ii) species diver-
sity would be greatest at intermediate mowing heights as previous studies have shown this
mowing intensity favours species diversity [6], and iii) higher levels of carbon sequestration
would correspond with the most productive mowing treatments, as productivity is positively
correlated with carbon sequestration [13,15,16].
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2. Methods
2.1 Study site and experimental design

This study was conducted in the Central Interior region of British Columbia, Canada. The
study area receives approximately 493 mm of annual precipitation, has an average annual
temperature of 4.0° C [19], and an elevation of 777 m. The research site was on an agricul-
tural field used for hay production (52.08252° N, -123.52085° W). In 2009, the field was tilled
and seeded with a perennial forage blend of Phleum pratense, Medicago sativa, and Trifolium
pratense, with an application rate of 21.3kg/ha. Irrigation was delivered to the study area by

a centre pivot sprinkler system which typically runs annually from May to September, all
study plots were irrigated similarly throughout the study’s duration. Irrigation was applied

as needed throughout the season. The irrigated cropland was fertilized annually in May with
an inorganic fertilizer composed of 50% nitrogen, 20% phosphorus, 20% potash, and 10%
sulphur, at an application rate of 214.6kg/ha. In April 2020, a study enclosure was established
on this field, measuring approximately 10 m x 100 m, divided into six blocks, representing six
replicates. Each block was organized into 2 m x 2 m plots, including 1 m buffer strips between
plots. Each plot was randomly assigned one of eight experimental treatments. The treatments
included stubble heights of 0 cm (MO0), 5cm (M5), 10cm (M10), 15cm (M15), 20 cm (M20),
25cm (M25), 30 cm (M30), and a no-mowing control treatment (C). Biweekly mowing of the
buffer strips between plots was carried out using a Husqvarna 160cc 3-in-1 Push Lawn Mower
to ensure plot perimeters were kept visible. Experimental mowing treatments were applied in
June 2020, August 2020, and June 2021. In August 2021, a final harvest occurred, harvesting
all plots to a stubble height of 0 cm. Mowing treatments were achieved using a New Holland
411 discbine mower pulled behind 1974 Case 870 tractor. A large bag was attached to the
deflector panels of the mower to capture all cut material (Fig 1). For each mowing treatment,
the deck of the mower was lowered to the appropriate height by the hydraulics of the trac-
tor, using a ruler to then manually measure the cutting height. The mowing height was first
tested on portions of the field outside of the experimental plots to ensure proper treatment

Fig 1. Tractor and mower, fit with collection bag, implementing the mowing treatments in the study enclosure in
June 2021.

https://doi.org/10.1371/journal.pone.0317536.9g001
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heights were achieved. The height of the mower deck was measured and readjusted, if needed,
between mowing of each individual plot. MO plots were cut at a 5cm cutting height and then
mowed on the lowest setting of a Husqvarna 160cc 3-in-1 Push Lawn Mower to ensure the
vegetation was taken down to the lowest height possible (approximately 2 cm). Cut biomass
was emptied from the bag in an area outside of the study enclosure. Any cut biomass that had
not been collected was manually raked and removed from the study enclosure. After mow-
ing, vegetation height within each plot was measured to ensure it had been cut at the proper
height. If there were any discrepancies, adjustments were made manually using garden shears.
Control treatment plots were not mowed throughout the duration of the study.

2.2 Field sampling and measurements

Vegetation sampling was completed before each treatment application from two 0.5 m x 0.5 m
quadrat frames randomly placed within each plot. Aboveground biomass was collected from
each frame at each plot’s corresponding treatment height. Biomass samples were collected
immediately before mowing treatments were applied, using a ruler to measure to treatment
height and gardening shears to cut plant material. Values of species richness and Shannon-
Weiner diversity [20] were determined for each 0.5 m x 0.5 m frame prior to biomass collec-
tion. After these samples and data were collected, mowing treatments were applied to study
plots. At the final harvest, additional biomass sampling occurred to harvest the remaining
vegetation within each plot to a height of 0 cm. Once collected, biomass samples were placed
in paper bags and dried for 48 hours at 65 °C after which they were weighed to determine total
dry sample weight. Cumulative biomass for each mowing treatment was determined by the
summation of biomass values from all four sampling events and final harvest.

Baseline and final soil samples were collected at a depth of 0 - 15cm. A spade shovel was used
to dig a hole approximately 15cm in both diameter and depth. Soil was then collected by scrap-
ing the sides of the hole. Baseline soil sampling occurred in May 2020, prior to any treatment
applications. Two 10 m transects were sampled at 2 m increments in each block, for a total of 10
soil samples per block. Following the final harvest in August 2021, final soil samples were taken
from within the vegetation sampling frames at a depth of 0 - 15cm. Soils from the two sampling
locations were combined, resulting in one sample for each study plot and six samples for each
mowing treatment. As baseline and final soil samples were collected from different locations and
at different times of the year, soil samples were only compared within sampling events.

Fresh soil was used to determine levels of soil organic matter (SOM). Soil was first dried
for sixteen hours at 105 °C using a Yamato™ DKN812 drying oven then weighed to determine
dry soil weight. Samples were then burned at 500 °C for five hours in a Barnstead Thermolyne
62700 furnace after which they were weighed for a second time. Levels of SOM were reported
as a percentage of total soil volume (% SOM), calculated using Equation 1 [21]. To determine
total soil carbon and nitrogen, subsamples of soil samples were air-dried until they were a
constant weight and then passed through a 2 mm sieve. Three replicates of each dried, sieved
sample, weighing between 10 - 15 mg, were folded into aluminum capsules. Prepared samples
were then analyzed for levels of total carbon and total nitrogen using a ThermoScientific™
FlashSmart Elemental Analyzer [21,22]. In addition to examining each technical replicate
against one another, Organic Analytical Standards (OAS) with known nitrogen and carbon
values provided by ThermoScientific™ were analyzed to ensure accurate estimation of elemen-
tal analysis. Levels of soil carbon and nitrogen are reported as total carbon, total nitrogen, and
the carbon-to-nitrogen (C:N) ratio.

(IOSOven Weight — 500MuﬂlerWeight)
1050venWeight

% SOM = x 100 (1)
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2.3 Data analysis and statistics

All statistical analyses and figures were produced using R for Statistical Computing, version
4.0.3 [23]. Plant productivity, species diversity, and soil characteristic responses were com-
pared between mowing treatments using blocked ANOVAs. All models included study block
as a random value. Tukey’s HSD post hoc analyses were performed on all models using the
“emmeans” package. In all cases, significance was defined by p < 0.05. All models were exam-
ined to ensure they met the assumptions of normally distributed residuals and homogeneity of
variance. If these assumptions were not met, data transformations were performed. 2021 total
carbon and SOM data were transformed using a log transformation. 2021 total nitrogen data
were transformed using a log + 3 transformation.

3. Results
3.1 Aboveground plant productivity

Mowing treatments showed significant differences in aboveground biomass values at all
sampling events (p < 0.05, Fig 2), with aboveground biomass decreasing as cutting height
increased. Highest levels of aboveground biomass were seen at the lower cutting treatments of
MO, M5 and M10. In August of both sampling years, average aboveground biomass collected
from M10 treatment plots, though not significant, was slightly higher than the lower cutting
treatments MO and M5. Mowing treatments can generally be grouped by similar yield into
low (MO, M5 and M10), moderate (M15 and M20), and high (M25 and M30) cutting height
categories.

Cumulative aboveground biomass across mowing treatments throughout the study dura-
tion showed similar results to individual sampling events. Low mowing heights had signifi-
cantly higher levels of cumulative aboveground biomass while the higher cutting heights and
control treatment expressed lower values of productivity (p < 0.05, Fig 3). M10 produced
highest levels of cumulative aboveground biomass, the control treatment showed the lowest.

3.2 Plant species diversity

No significant differences were found in Shannon-Weiner Diversity across experimental plots
prior to treatment application in June 2020 or in August 2021, after three treatment applica-
tions (Fig 4A and 4B, p < 0.05). June 2020 H’ values ranged from 0.000 to 1.618, with a mean
of 1.155. H’ values in August 2021 ranged from 0.000 to 1.816, with a mean value of 1.291.

3.3 Soil carbon, nitrogen, and organic matter

Soils collected in 2020 and 2021 were analyzed for levels of total carbon, total nitrogen, SOM, and
the C:N ratio. Fig 5 displays the comparison between study blocks at the time of baseline soil sam-
pling (May 2020) for these soil variables. There is inherent variation throughout the study blocks,
with blocks 1, 2, and 3 tending to have significantly lower values (p < 0.05) for total carbon (Fig 5A,
p < 0.05) and nitrogen (Fig 5B, p < 0.05) than other blocks. Blocks 4 and 5 showed significantly
higher values of SOM (Fig 5C, p < 0.05) and the C:N ratio (Fig 5D, p < 0.05) than other blocks
Fig 6 shows a comparison between mowing treatments for soil variables at final soil sam-
pling performed in August 2021. M10 was shown to have greater values of both total carbon
(Fig 6A, p < 0.05) and total nitrogen (Fig 6B, p < 0.05) than M15, M25, M30, and control
treatments. Fig 6A and 6B also show that M15 had significantly lower values of total carbon
and total nitrogen than the M10 and M20 treatments (p < 0.05). SOM, shown in Fig 6C, was
found to be significantly higher at M10 than at M0, M5, M15, and M30 (p < 0.05). The M10
treatment also saw significantly higher values for the C:N ratio when compared to M15 and
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Fig 2. Aboveground biomass samples collected across mowing treatments in A) June 2020; B) August 2020; C) June 2021; and D) August 2021,
comparisons made within sampling events, error bars represent 95% confidence intervals, significant differences denoted by different lowercase
letters as determined by post-hoc Tukey test following ANOVA (p<0.05, n=12).

https://doi.org/10.1371/journal.pone.0317536.g002

control treatments (Fig 6D, p < 0.05). For all soil variables shown in Fig 6 (total carbon, total
nitrogen, SOM, and the C:N ratio), highest values are shown for the M10 treatment.

4. Discussion
4.1 Aboveground plant productivity

Mowing is shown to produce a compensatory growth response and stimulate plant productiv-
ity, both in this study and in many previous [8,24-27]. The compensatory growth response is
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Fig 3. Cumulative aboveground biomass harvested across mowing treatments from June 2020 to August 2021,
including final harvest to 0 cm, error bars represent standard error, significant differences are denoted by differ-
ent lowercase letters as determined by post-hoc Tukey test following ANOVA (p < 0.05).

https://doi.org/10.1371/journal.pone.0317536.g003

thought to be due to high levels of cytokinins, which are plant hormones within root systems
that promote cell division [1,28]. Defoliation increases the root to shoot ratio, and thus alters
concentrations of cytokinins within a plant. The cytokinins remaining in the root system are
transported to remaining aboveground plant tissue where they stimulate cell division and
allow for plant regrowth following defoliation [29]. Production of a compensatory growth
response is dependent upon many factors, including the amount of photosynthetic material
remaining after defoliation, levels of carbohydrate reserves within rooting systems, phenolog-
ical stage at time of defoliation, and resource availability following defoliation [1,3]. Because
of the dependence of compensatory growth on all these factors, levels of this mechanism vary
with defoliation intensity and timing, species composition, and environmental conditions.

A plant’s regrowth response to mowing, or degree of compensatory growth, is important
for the continued plant production and yield of a cropping system [24]. Previous studies have
investigated mowing height as a determining factor in how plants respond to this practice.
Decreased levels of compensatory growth were seen when using mowing heights which left a
stubble height lower than 6 cm [17] and removed 80% of aboveground plant parts [18]. These
low cutting heights remove large proportions of aboveground biomass, which can increase
bare ground exposure and reduce the amount of nutrient return to the soil [17,25], resulting
in unfavourable conditions for both plant and soil communities. Low mowing heights may
produce high levels of defoliation that some plants may not be able to recover from [7]. These
studies have found that high cutting heights caused less damage to plants, leaving adequate
resources for them to produce higher levels of compensatory growth [18]. However, leaving
a high stubble height may eventually lead to decreased long-term regrowth through build-up
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Fig 4. Comparison of Shannon-Weiner Diversity across mowing treatments in A) June 2020 and B) August 2021,
error bars represent standard error, significant differences are denoted by different lowercase letters as determined by
post-hoc Tukey test following ANOVA (p < 0.05).

https://doi.org/10.1371/journal.pone.0317536.9004

of plant litter, and thus decreased biomass production [8]. Mowing heights that are either too
low or too high can both have negative impacts on the plant productivity of agricultural land.
In this study, aboveground plant productivity, estimated by shoot biomass, was shown to
be highest at low mowing heights, with productivity trending downwards as mowing height
increased. M0, M5, and M10 appeared favourable for a high yielding first harvest in June,
stimulating the maximal compensatory growth response for a second high yielding harvest
in August. Higher mowing treatments (M15 through M30) produced lower biomass volumes
at all sampling events. Lowest aboveground productivity, throughout both study years, was
seen in control plots. These unmowed plots showed the lowest levels of cumulative biomass
compared to any of the mowing treatments. This disparity in productivity is likely due to
the absence of a compensatory growth response as these plots did not experience any defo-
liation throughout the study’s duration. As biomass accumulated in these plots, the amount
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Fig 5. Comparison of soil metrics across study blocks collected in May 2020 at a depth of 0 to 15cm; A) Total Carbon; B) Total Nitrogen; C) Soil
Organic Matter; D) C: N Ratio, error bars represent standard error, significant differences are denoted by different lowercase letters as determined by
post-hoc Tukey test following ANOVA (p < 0.05).

https://doi.org/10.1371/journal.pone.0317536.g005

of shading and light competition between plants increased, this could also attribute to the
reduction of productivity seen for this treatment [30]. This shows that while mowing is often
a necessary practice for agricultural operations, it can also be beneficial to help increase plant
productivity through the mechanism of compensatory growth.

The differences in aboveground productivity seen between mowing treatments are con-
trary to the hypothesis that intermediate heights would be most productive and contradict the
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Fig 6. Comparison of soil metrics across mowing treatments collected in August 2021 at a depth of 0 to 15cm; A) Total Carbon; and B) Total
Nitrogen, C) Soil Organic Matter, and D) C:N Ratio, error bars represent standard error, significant differences are denoted by different lowercase
letters as determined by post-hoc Tukey test following ANOVA (p < 0.05).

https://doi.org/10.1371/journal.pone.0317536.9006

Each of these studies identified a moderate mowing height, ranging from 14 cm to 24 cm, to
produce highest levels of aboveground productivity. These previous studies have been per-
formed in both natural and controlled, irrigated environments but examined much different
plant species. This study’s results opposing others’ is likely due to crop specificity and current
management regimes, as these both affect how a cropping system will respond to mowing [2].
All plants greatly vary in how they respond to defoliation [2]. The main components of
this study’s cropping system were P. pratense, T. pratense, and M. sativa. While P. pratense
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regrows best when cut at heights above 10cm [32], both T. pratense and M. sativa are able

to respond to lower cutting heights, yielding a higher regrowth response when a cutting
height less than 5 cm is used. The ability to respond to heavy defoliation and large reductions
in photosynthetic capacity is attributed to carbohydrate reserves within legume tap roots,
which are allocated towards the new production of photosynthetic material [33-35]. These
two legume species make up the majority of the plant community throughout the study area,
resulting in a cropping system that responds best to lower cutting heights, specifically those
under 10 cm.

Irrigation and fertilization of the study site are likely also contributing to the observed
response to mowing treatments. P. pratense, T. pratense, and M. sativa respond well to irriga-
tion, producing higher yields under moist conditions [32,34,36,37]. The fertilization combina-
tion of nitrogen, phosphorus, and potash annually applied to this cropping system facilitates
high yields at both first and second harvest, providing essential nutrients required for suc-
cessful growth of legume species [34,36,38]. Phosphorus and potash promote root develop-
ment which is important for carbohydrate storage and regrowth responses in T. pratense and
M. sativa [36]. Nitrogen aids the growth of P, pratense [39], allowing it to compete with the
legume species during the early growing season [32]. The irrigation and fertilization manage-
ment in place at the study site provides the necessary water and nutrients required for each
species to be highly productive and produce a strong compensatory growth response to mow-
ing. In areas where moisture or nutrients are more limited, a different response to mowing
may be experienced.

4.2 Plant species diversity

Mowing has been shown to decrease or increase plant diversity depending on intensity
[8,17, 40], however this was not found in the results presented here. Contrary to our hypoth-
esis and the results of previous studies, mowing treatments did not change levels of plant
diversity throughout the study’s duration. Current management goals and previous manage-
ment history of the study area are likely responsible for the consistent levels of diversity seen
throughout multiple treatment applications.

Management goals of perennial cropping systems tend to focus on productivity rather than
species diversity and thus are typically seeded with either monocultures or simple grass-
legume mixtures [41]. Species are selected for their relative yield, nutrient content, and adapt-
ability to environmental conditions [42]. The success of a forage system is determined by the
high cover and yield of seeded forage species, rather than levels of biodiversity. Invasion of
unseeded, unpalatable species, which may increase diversity, are unwanted in these systems
and can represent a reduction in either crop or nutrient yield [43]. The species composition
of the study site reflects this goal, with a high cover of seeded forage species, and relatively low
cover and abundance of other species.

Management practices applied to established perennial cropping systems can further pro-
mote the success of desired forage species. Irrigation and fertilization have been consistently
used at the study site and are attributing to the success of seeded species. These practices help
to decrease water and nutrient restrictions, ultimately increasing biomass production. The
combination of these techniques has been shown to decrease levels of species diversity [44].
In this cropping system, diversity is maintained through the success and abundance of seeded
forage species. The results of this study are only applicable when considering the same, or
similar, forage species. Future studies should continue to explore the effects of mowing height
on both aboveground productivity and species diversity of other forage crops, to gain a more
comprehensive understanding of mowing as an agricultural practice.
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4.3 Soil carbon, nitrogen, and organic matter

Changes in plant productivity typically correlate with changes in soil carbon, as aboveground
productivity is a primary source of soil carbon [45]. Therefore, management techniques that
affect productivity can also be used to influence levels of soil carbon [15]. Mowing has been
shown to effect plant productivity, however most short-term studies do not account for the
direct correlation between mowing and soil variables, as soil takes longer to respond to man-
agement changes than the plant community [17]. This study attempted to evaluate the soil
response to mowing by comparing soil variables across mowing treatments. Inherent varia-
tion was seen throughout study blocks when considering baseline soil analyses. Even prior to
treatment application, there were significant differences seen in soil variables from one block
to another. Soil properties can vary across agricultural fields according to topography, soil
texture, and management practices [46,47]. This effect, combined with the short-term nature
of this study, did not allow for strong conclusions to be drawn when considering the soil
response to mowing treatments. Interestingly, when analyzing the post-treatment soil sam-
ples, the M10 treatment saw higher levels of total carbon, total nitrogen, soil organic matter
and the C:N ratio compared to various other treatments, which supports the hypothesis that
higher levels of carbon sequestration would correspond with the most productive mowing
treatments. These increases could be a result of the improvements in aboveground produc-
tivity also seen for the M10 treatment. However, M0 and M5 treatments, which also showed
increased aboveground productivity, did not produce corresponding increases in soil nutri-
ents. While previous studies have shown a correlation between aboveground plant productiv-
ity and soil carbon [13,45,48], there is not enough evidence provided in this study to reinforce
this finding and fully support our hypothesis. The changes in soil variables seen for the M10
treatment, after only two seasons of treatment application, suggest potential for mowing to
influence levels of carbon sequestration, however longer term studies should be performed
to confirm the trend seen in this study and to fully evaluate mowing as a technique applied to
perennial cropping systems.

5. Conclusion

This study has shown that perennial cropping systems majorly composed of agronomic
legume species, when provided with sufficient resources, such as irrigation and fertilization,
can withstand repeated heavy defoliation, continuing to produce high yields under these
conditions, without experiencing changes in species diversity. Utilizing a mowing height less
than or equal to 10 cm has been shown to be favourable for increased levels of aboveground
productivity. Over this two-year study, the 10 cm mowing treatment produced highest levels
of cumulative aboveground biomass across all treatments and showed potential for recip-
rocal increases in soil carbon and nitrogen. These findings suggest that mowing is not only

a method to harvest forage crops but can also be used for mutual benefits to producers and
the environment through increased production and carbon sequestration. This study sug-
gests that with proper mowing management, the forage production industry can improve its
sustainability and productivity simultaneously. The information in this study can be used by
producers across the globe to make informed decisions on how to manage their cropping sys-
tems for these environmental and yield benefits. Future research should examine the effects of
continued application of mowing treatments to ensure the results seen in this study continue
over time. Additional research should be performed on different forage cropping systems
throughout various climates across the world, to gain a comprehensive understanding of
mowing as an agricultural practice. Longer term studies would provide more insight as to how
soil properties respond to mowing.
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