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Temporary night camp areas:
an effective way to restore shrub-encroached
grasslands using livestock

M. Probo®*, M. Pittarello?, S. Ravetto Enri', E. Perotti', M. Lonati' and G. Lombardi’

'Department of Agricultural, Forest and Food Sciences, University of Torino
Largo Braccini 2, 10095, Grugliasco, Torino (Italy)
*e-mail: massimiliano.probo@uinito.it

Abstract. Over the last decades, the decline of agro-pastoral activities in many European mountain regions has
led to an extensive tree and shrub-encroachment of semi-natural grasslands, with a reduction of the ecosystem
services provided by these open habitats. In 2011, temporary night camp areas (TNCA) for cattle were arranged
in shrub-encroached areas to reverse this process and to restore semi-natural sub-alpine grasslands within the
Val Troncea Natural Park in the western Italian Alps. Vegetation surveys were conducted along permanent tran-
sects from 2011 to 2015 and the effects on vegetation structure (cover and height), vegetation composition
(cover of species belonging to different phytosociological units and species richness), and pastoral value of for-
age were assessed. Four years after their implementation, TNCA were effective in reducing the cover of shrubs
and increasing herbaceous cover and height (p < 0.01). Moreover, the cover of species typical of mesophilic
and nutrient-rich grasslands and the cover of fringe and tall herb grassland species significantly increased (p <
0.05). Conversely, plant biodiversity did not change over time, but pastoral value was significantly enhanced (p
< 0.001). These findings highlight that the establishment of TNCA can be an effective and sustainable practice
to restore shrub-encroached grasslands in steep and rugged mountain locations.

Keywords. Alps — Grazing — Pastoral value — Plant biodiversity — Semi-natural grasslands.

Aires de repos nocturne temporaires : un moyen efficace pour restaurer les prairies envahies par les
arbustes en utilisant le bétail

Résumé. Dans les dernieres décennies, le déclin des pratiques agro-pastorales au sein de nombreuses
régions européennes de montagne a amené a un empiétement extensif des prairies semi-naturelles par les
arbres et les arbustes, avec une réduction des services écosystémiques fournis par ces habitats ouverts. En
2011, des aires de repos nocturne temporaires (ARNT) pour les bovins ont été arrangées dans des zones
envahies par arbustes afin de renverser ce processus et de restaurer les prairies semi-naturelles subalpines
au sein du Parc Naturel Val Troncea (Alpes italiennes occidentales). Entre 2011 et 2015, nous avons effec-
tué des relevés de végétation le long des transepts permanents et nous avons déterminé les effets provo-
qués sur la structure de la végétation (couverture et hauteur), sur la composition botanique (couverture des
especes reconductibles a différentes unités phytosociologiques et indices de biodiversité) et sur certaines
variables de la communauté des plantes (valeur pastorale et valeur de disponibilité des nutriments du sol
d’aprés Landolt). Aprés quatre années d’arrangement, les ARNT se sont révélées efficaces dans la réduc-
tion de la couverture des arbustes et dans 'augmentation de couverture et hauteur de I'herbe (p < 0,01). De
plus, la couverture des especes typiques des prairies mésophiles et grasses et la couverture des especes
hautes et d’écotone ont augmenté significativement (p < 0,05). Au contraire, la biodiversité générale n’a pas
changé au cours de I'expérimentation, mais la valeur pastorale a été améliorée significativement (p < 0,001).
Ces résultats soulignent que I'arrangement des ARNT peut étre une pratique efficace et soutenable pour res-
taurer les prairies envahies par les arbustes en zones de montagne raides et accidentées.

Mots-clés. Alpes — Biodiversité des plantes — Paturage ciblé — Prairies semi-naturelles — Valeur Pastorale.
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| — Introduction

Since the end of the Second World War, agro-pastoral abandonment has resulted in an extensive
tree and shrub-encroachment of former semi-natural grasslands in different European mountain
chains (MacDonald et al., 2000). Sub-alpine meso-eutrophic grasslands have been one of the most
abandoned habitats, above all in the south-western Italian Alps, where nowadays they amount to
about 15% of total grassland area (Cavallero et al., 2007).

The implementation of temporary night camp areas (TNCA) for cattle in shrub-encroached areas
can be used to reduce shrub cover and restore meso-eutrophic grassland vegetation, as described
by Pittarello et al. (2015). In this study the effects on vegetation were examined three years after
treatments. However, to better understand the effects of this restoration practices on vegetation,
a longer period of monitoring is often needed. Therefore, the aim of this research was to assess
the effects produced by TNCA on (i) vegetation structure and (ii) botanical composition to identify
their potential to restore sub-alpine meso-eutrophic grassland vegetation over a longer period (i.e.
four years after treatment).

Il — Materials and methods

1. Study area and experimental design

The study area was located in Val Troncea Natural Park, south-western Italian Alps, with altitudes
ranging from 1,960 to 2,360 m a.s.I.. Grasslands were mainly dominated by Festuca curvula Gaudin,
Nardus stricta L. and Festuca gr. rubra and they were encroached by Juniperus nana Willd. and Rho-
dodendron ferrugineum L.. The area (about 75 ha) was grazed for three weeks in July 2011 by 160
beef cows. The paddock was stocked at the same stocking rate in the same period in 2012, 2013,
2014, and 2015. Four TNCA of about 1,100 m2 each were established within large patches of shrub-
encroached grasslands at comparable altitudes, as described in Tocco et al. (2013). All cattle were
confined for two consecutive nights within each TNCA, which was bordered by electric fences and
an area of 7 m? per night was available to each cow, resulting in a stocking density of 1200 AU ha™".
Each TNCA was considered as a treatment site and paired with a control site, which was not fenced.

2. Vegetation surveys

Botanical composition was determined using the vertical point-quadrat method along permanent
linear transects (Tocco et al., 2013) and surveys were carried out in late June in 2011 (pre-treat-
ment survey), 2012, 2013, 2014, and 2015. Within 1-m buffer around the transect line, the per-
centages of shrub and herbaceous covers were visually estimated. Furthermore, 20 measurements
of the height of the herbaceous layer were randomly carried out with the sward stick method.

3. Data analysis

For each plant species recorded in each transect, the percent frequency of occurrence (i.e. an es-
timate of Species canopy Cover, %SC) and the Species Relative Abundance (SRA) were calcu-
lated as described in Pittarello et al. (2015). Each plant species was related to its phytosociolog-
ical optimum at the class level, according to Aeschimann et al. (2004). Groups of classes with
physiognomic, ecological and floristic similarity (called ‘vegetation units’) were defined and the sum
of the %SC of the species belonging to each unit was computed (Pittarello et al., 2015). Moreover,
an Index of Specific Quality (ISQ) was attributed to each species according to Cavallero et al. (2007)
and forage pastoral value was calculated in each transect on the basis of SRA and 1SQ.

Generalized Linear Mixed Models (GLMMs) were used to test for annual differences between treat-
ment and control sites for vegetation variables. Treatment was considered as a fixed factor, whereas
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vegetation transect was considered as a random factor nested within area. A Poisson distribution was
specified for count variables which were not overdispersed, whereas a negative binomial distribution
was used for overdispersed count data. When the normality of the distribution was met a normal dis-
tribution was used for continuous data, otherwise a gamma distribution was specified.

Ill - Results and discussion

Four years after the implementation of TNCA, the percentage of shrub cover was reduced, while
the herbaceous cover increased (Table 1). Most of the reduction of shrub cover occurred due to the
intense trampling damages caused by cattle and the occurring bare ground gaps have been pro-
gressively recolonized by herbaceous vegetation. The average herbaceous height constantly in-
creased for four years after treatments, mainly due to the intense fertilization effect by dung and urine
deposition within TNCA. Both herbaceous species belonging to meso-eutrophic grassland and fringe
and tall-herb grassland vegetation units increased over time, while boreal shrubland and woodland
species were reduced. Indeed, the cover of meso-eutrophic species was more than four times higher
compared to the pre-treatment state. Enhanced availability of nitrogen in the soil deriving from in-
tense fecal deposition favored the recolonization of the bare ground gaps by meso-eutrophic plant
species, such as Poa pratensis, Agrostis tenuis, and Poa alpina. These species have also a high
index of specific quality, so a significant improvement of forage quality of about 80% has been as-
sessed four years after treatment. Even though species richness significantly increased in 2014,
there was not difference between TNCA and paired control areas in the following year. This result
shows the importance of inter-annual fluctuations in plant diversity patterns and the need of long-
term vegetation monitoring to understand the overall effectiveness of grassland restoration practices.

IV — Conclusions

In conclusion, the implementation of temporary night camp areas was an effective pastoral prac-
tice to reverse shrub-encroachment, restore meso-eutrophic grassland vegetation and increase
herbage mass and forage quality.
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Table 1. Effects of temporary night camp areas (TNCA) on vegetation structure, vegetation units, num-
ber of species and forage pastoral value, with respect to paired control sites. Values shown are
the mean and the standard error (SE) of the mean, and in 2011 they refer to pre-treatment.
Asterisks represent the statistical significance level of differences between treatment and con-
trol sites: ** =P < 0.001; ** =P < 0.01; * =P < 0.05; . = P < 0.1; n.s. = not significant (P > 0.05).

Treatment Control
mean = SE mean + SE P
Vegetation structure variables

Shrub cover (%)

2011 56 + 4 57 £ 4 ns.
2012 29 + 5 57+5 *xx
2013 29 + 5 8+5 *xx
2014 21 £ 5 59+5 *xx
2015 27+ 6 557 *x
Herbaceous cover (%
2011 33 +3 2+5 ns.
2012 40 + 5 33+£5 ns.
2013 52 +6 33 +4 *
2014 64 £ 5 33 +4 *xx
2015 64 £ 6 41 +7
Average herbaceous height (cm)
2011 10 + 1 10 =1 ns.
2012 13 +1 11 +1 *
2013 16 + 2 10 £ 1 **
2014 19 +1 13+1 HrE
2015 27 + 4 15+2 HrE

Vegetation units

Meso-eutrophic grassland species cover (%)

2011 8 + 242 45+ 099 ns.
2012 148 + 433 85 +£242 ns.
2013 173 + 4.1 65+ 187 *
2014 25 £ 46 83 £ 261 **
2015 335 £ 6.03 125 £ 366 *
Fringe and tall herb grassland species cover (%)
2011 145 + 343 123 £ 34 ns.
2012 238 + 5.13 148 £ 37 ns.
2013 325 £ 622 13.8 £ 32  ***
2014 368 + 743 183 + 464  **
2015 41 + 8123 20.5 £ 537 kE*
Boreal shrublands and woodland species cover (%)
2011 71.8 + 8.13 733 £55 ns.
2012 48 + 8.89 71.5 £ 585 ns.
2013 44 + 785 753 + 58  *¥*
2014 448 + 824 76 + 6.81 ***
2015 533 £ 115 86.5 + 89 *
Number of species
2011 266 + 2.97 276 £ 19 ns.
2012 319 + 322 316 £ 2.17 ns.
2013 31.6 + 3.08 282 + 1.86 ns.
2014 348 + 342 269 + 1.66  **
2015 33.6 + 2.94 314 £ 261 ns.
Forage Pastoral Value
2011 9.1 £ 093 93 £0.79 ns.
2012 12 + 149 98 + 1 ns.
2013 126 + 125 93 + 1.07 **
2014 139 + 14 99 + 09 *
2015 164 + 1.73 10.1 £ 1.05 ***
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