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Vulnerability of African
mahogany to cattle predation
in a silvipastural system

Abstract — The objective of this work was to evaluate the incidence
and intensity of damages caused by cattle to African mahogany (Khaya
grandifoliola) and this species vulnerability in the silvipastural system. The
trees were planted in single lines, in a 20x2 m arrangement. In the third
year, cattle were introduced in the area. Three classes of damage intensity
were established: low, medium, and high. Damages to tree barks showed the
highest incidence, followed by damages to wood. The species is vulnerable to
bark chewing by cattle, with damages of medium and high intensities.

Index terms: Khaya grandifoliola, damage by animal, crop-livestock-forest
integration, forest component.

Vulnerabilidade de mogno-africano a predagao
por bovinos em sistema silvipastoril

Resumo — O objetivo deste trabalho foi avaliar a incidéncia e a intensidade
de danos causados por bovinos ao mogno-africano (Khaya grandifoliola) e
a vulnerabilidade desta espécie em sistema silvipastoril. As arvores foram
plantadas em linhas simples, arranjadas em 20x2 m. No terceiro ano, os
bovinos foram introduzidos na area. Foram estabelecidas trés classes de
intensidade de danos: baixa, média e alta. Os danos causados as cascas das
arvores foram os de maior incidéncia, seguidos por danos causados ao lenho.
A espécie ¢ vulneravel a mastigacdo da casca por bovinos, com danos de
média e alta intensidades.

Termos para indexacdo: Khaya grandifoliola, dano animal, integracdo
lavoura-pecuaria-floresta, componente florestal.

The silvipastural system, known as crop-livestock-forest integration
system (CLFIS), is an alternative to production because it reduces the
effects caused by standardized and simplified systems. It is also a
dynamic and complex system, as it involves the integration of elements
of different aspects (Balbino et al., 2011). It is considered a high-
investment forest component, whose results are obtained in the long
term (Kichel et al., 2014); therefore, the species selection and its genetic
material are important points to be considered for the success of this
system.

The input of the animal component into the system may be damaging
to the forest component, depending on the species that was chosen, the
management applied, and the size and age of the trees. Damage to trees
occurs more easily when they are young as this is a critical phase. In
addition, damage impairs the development of these individuals more
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than in trees that are already established and with
enough size to withstand the negative impact caused
by animals (Lehmkubhler et al., 2003; Fike et al., 2004).

Studies on the prediction of such damage and
mortality in relation to the establishment and initial
development of the plants focused on FEucalyptus
dunnii, Grevillea robusta, and Schinus terebinthifolius
(Porfirio-da-Silva et al., 2012), and in E. grandis x E.
camaldulensis (Brun et al., 2017).

Among the exotic species, Khaya grandifoliola
C.DC,, initially identified as K. ivorensis and known as
African mahogany, it is native to the West Africa and
has a consolidated commercial use. African mahogany
was introduced in Brazil to replace Swietenia
macrophylla due to its resistance to the Hypsipyla
grandella Zeller, the main pest of Brazilian mahogany
(Klein et al., 2016).

The objective of this work was to evaluate the
incidence and intensity of the damage caused by
animals to Khaya grandifoliola, as well as this species
vulnerability in the silvipastural system.

The study was performed on a crop in an crop-
livestock-forest integration system (CLFIS), in the
municipality of Araputanga, in the southwest of
Mato Grosso state, Brazil, within 15°29'39.42"S and
58°24'46.18"W.

The study area was previously occupied by Urochloa
brizantha '"MG-5' (Syn. Brachiaria brizantha '"MG-5")
and used for cattle raising. In different paddocks, clonal
saplings of K. grandifoliola and Tectona grandis were
planted in single lines in 2010. For the 80.23 ha total
area, the spacing adopted between the plants was 2 m
and 20 m between lines, which resulted in the density
of 250 trees per ha.

In the first three years, the forest species were
intercropped with tillage and pasture grass in the
subsequent years. Cattle grazing started in 2013 for the
breedings Aberdeen Angus x Nellore, Nellore x Caracu
and Aberdeen Angus x Brahman animals. Grazing
was done in rotation, and the animals remained for
seven days in every 25 ha picket, with the occupancy
of three animals per unit (AU) per hectare.

Data used in the present work are from K.
grandifoliola trees representing 30% of the total trees
planted in the area. In 2016, 8 plots of 25 trees each
were systematically allocated in this portion. Failures
were considered, whenever they occurred, in such
a way that each failed plot contained less than 25
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individuals. When trees were at six years of age, the
following parameters were measured: the diameter at
1.3 m breast height (DBH), total height (Ht); and the
marketable height (Hc), from the point of insertion
of the first branch that continuously composed the
canopy. The heights were measured with a hypsometer
EC II D (Haglof, Sweden), and the DBH was measured
with a diameter caliper.

In the same year, damages observed in K
grandifoliola trees caused by the insertion of the
animal component into the system had their length
(D1) and width (Dw) measured with a tape measure.

Damages caused by cattle were quantitatively
performed  through the following equation
Damage (%) = (D1xDwxW / H.xCBH) x 100, in
which the values were expressed in frequency (%), by
the relation between the damage proportion and the
marketable trunk proportion.

In this equation, Damage (%) is the proportion of
damage to trees; DI, is the length of damage (cm); Dw
is the damage width (cm); Hc is the marketable height
of the tree; CBH, is the 1.3 m circumference at breast
height; and W is the weight adopted according to the
type of damage.

For the elaboration of the weight system, the
method adapted from Porfirio-da-Silva et al. (2012)
was used, in which the weight was established for
each type of damage, as follows: 10.0, trunk breakage
with imminent mortality; 4.0, deep injury with wood
impairment wood; and 2.0, superficial injury with bark
impairment. In addition, to determine the intensity of
the damage, the following damage intensity classes
were used: low (<10%); average (10% to 30%); and
high (>30%).

The measurements were performed for six-year-old
plants, the following averages were observed: 12.7 m
Ht; 6.9 cm Hc; and 16.62 cm DBH. The basal area
(G) was equivalent to 3.74 m? ha'l. Visually, the trees
showed a moderate variability for DBH and total height
(Table 1). The dendrometric characteristics observed in
the present study corroborate those reported by Castro
et al. (2008) for silvipastural systems in which African
mahogany can reach 12 m trunk height, with 22 cm
DBH, at seven year of age. In a K. ivorensis pure stand,
at seven years of age, the Ht and Hc averages were
17.1 and 7.7 m, respectively and DBH was 25.1 cm, in
Piumhi, MG, Brazil (Oliveira et al., 2018).
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A reduction of the initial density of 250 trees ha'
was observed in all plots, which corresponds to 33%
mortality rate. Silva & Schwartz (2019) evaluated
the survival of forest species in the CLFI system in
the municipality of Paragominas, in the state of Para,
Brazil, and found 73.1% survival rate for K. ivorensis.
Because of K. grandifoliola vulnerability in the
integrated production system, special attention should
be given to the species responses in the establishment,
as the initial mortality at planting will be increased by
the mortality caused by cattle predation.

The high variability observed for the commercial
height in the plots, with 29% CV, reflects the
characteristic of heterogeneity for the height of the
tree canopy insertion. However, for branching below
3.5 m in only 9.6% of the sampled trees, the species is
characterized as suitable for the formation of branch-
free stem.

The damage incidence was observed on the wood
and bark, as the branches and the leaves of the trees
were no longer within animal reaching when they
were introduced. Superficial wounds were the most
frequent (51%) in the system, followed by lesion with
impaired wood (46%) characterized by surpassing the
cambium, phloem, and xylem (Figure 1). Deep lesions
at the base of the trunk impaired the supply of quality
timber, since the base produces larger pieces of greater
added-value. Damage was observed in all evaluated K.

Table 1. Dendrometric parameters of African mahogany
(Khaya grandifoliola) in a silvipastural system, in the
southwestern of Mato Grosso state, Brazil, in 2016.

Plot DBH+SD  Ht+SD Hce+SD  Mortality  Density
(cm) (m) (m) (%) (tree ha'')
1 18.543.0 174427  11.0£2.7 32.0 170
2 17.843.3  14.7+23 8.3£2.3 4.0 240
3 203+3.6  13.542.0  4.9+3.2 48.0 130
4 16.3+2.5  13.1#1.6  7.8+l.5 36.0 160
5 16.5+3.1 11.6+2.1 6.6+£1.9 12.0 220
6 15.34£3.7  11.543.0 6.0£2.0 44.0 140
7 141422 9.6%1.5 5.4+1.2 32.0 170
8 142425  10.5£1.9  5.6+2.4 52.0 120
oM 16.6 12.7 6.9 32.5 169
CV (%) 12.91 19.55 29.00 51.98 25.03

DBH, diameter at breast height of 1.30 m; Ht, total height; Hc, commercial
height; SD, standard deviation; density, number of trees per hectare; OM,
overall mean; CV (%), coefficient of variation in percentage.

grandifoliola trees, at different intensities. Depth and
length of bark and wood lesions showed that damage
intensity was low in 32% of the trees, medium in 46%,
and high in 22%.

Trunk breakage at the height of the largest lesion was
observed in 3% of the trees (Figure 1), preventing the
trees recovery, which impaired the supply of the trees
with a straight trunk, or adequate wood quality, at the
end of the commercial rotation. Broken trees, whether
regenerated, can suffer loss of the apical dominance
and show buds at low heights, compromising the wood
splitter and the use of logs in sawmill.

The factors that make animals search for food
in trees rather than in forage plants are the quantity
and quality of forage, stress or previous learning, and
chemical compounds in bark on trees (Brun et al.,
2017), besides the differences in the thickness, texture,
and softness of barks, or the presence of chemical
compounds with nutritional appeal, such as starch, or
the presence of compounds that inhibit bark chewing,
such as essential oils and condensed tannins (Porfirio-
da-Silva et al., 2012). In the same environment, in
paddocks with 7. grandis, no damage was observed in
the trees, which indicates the preferences of the animals
for K. grandifoliola barks. Animals with this habit
commonly show preferences for certain species of trees
(Nicodemo & Porfirio-da-Silva, 2019). This preference
may be associated with the intrinsic characteristics of
the species of the present study. Aversion to 7. grandis
bark may be related to the presence of anthraquinones,
such as tectoquinone, which gives it a natural
resistance to xylophagous organisms, but may also
cause general intoxication in mammals (Leonardo et
al., 2015). Besides, K. grandifoliola bark has medicinal
properties and is traditionally used in the treatment of
various types of diseases, including infectious ones
(Tepongning et al., 2011). Therefore, further studies on
the nutritional characteristics of the bark of the trees
should be carried out to verify which factor could be
attractive to animals to consume tree barks.

In a silvipastural system, K. grandifoliola displays
an adequate growth and development of branch-free
stem. However, the bark chewing by cattle results
in the incidence of damage in 100% trees, with
almost 70% impairment of the wood. The damages
were of medium and high intensities. Therefore, K.
grandifoliola may be considered a vulnerable species
in production systems integrated with grazing cattle.
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Figure 1. Classes of animal damage in Khaya ivorensis trees in silvipastoril system, in the southwestern of Mato Grosso
state, Brazil, in 2016: A, superficial injury; B, deep injury; and C, main trunk break with Tectona grandis without injury to
the bottom. Photos by Danielly Daiane Felix da Silva.
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