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Phenology is an important ecological feature that can be
influenced by many aspects. Climatic conditions related to
increased altitude can influence the reproductive phenology
of plants (for example, affecting seed production and
size)[1]. Furthermore, the decrease in temperature is the
most important environmental factor that affects the life
cycle and activity of insects and herbivores [2].
Trifolium repens L. (Fabaceae) is one of the most important
and widely used legumes throughout the world as a forage
crop and nitrogen fixative. Commonly sown with grasses in
temperate pastures, naturalized populations of the species
can also be found in highland grasslands [3].

In this preliminary study, the results were satisfactory with
significant indices. Showing that phenological data and herbivory
in white clover are related to altitude. However, it is necessary to
increase the sampling to obtain robustness in the study. To this
end, monthly data collection fields are planned until June 2022 to
include one year of morphological data in the analyses.

The present work aims to evaluate the phenology of white
clover (T. repens), and damage by herbivores at different
altitudes (between 1.700 and 2.400 m) in the Itatiaia
National Park (PNI), Brazil.

Monthly observations were carried out at three altitudes
(1,700 (L), 2,000 (M) and 2,400 (H) m) from June to August
2021, in 25 individuals of T. repens. For each individual,
each phenophase of leaf budding, open leaves, flowering,
fructification (ripe fruit), abscission (leaves in senescence
and leafless petiole), as well as leaves burned by frost and
leaves damaged by herbivory were recorded and
quantified.
To assess whether altitude had an effect on phenology,
herbivory and frost damage, linear mixed-effects models
were performed using packages and functions in the R
software[4].

Altitude M had the highest number of shoots and abscissions and
altitude H had the lowest number of open leaves, this fact can be
explained by the influence of cli-mate at high altitudes. More than
any other bioclimatic zone, phenological events at high altitudes
are limited by a short growing season bounded by cold
temperatures [5]. The influence of climate on the growing season
and therefore on phenology can be observed in transplant
experiments. Plants transplanted to lower altitudes usually develop
earlier than those left in their native high elevation locations [6]. As
for the damage caused by herbivores, altitude H had a lower
predation rate compared to the others. This result was already
expected, ever since it is widely known that high altitudes can
reduce the occurrence of various insects and herbivores [2], among
them herbivores such as molluscs that usually feed on clover leaves
[7].

The altitude affected the vegetative phenophases and the
damage caused by herbivory (P<0.01). For the number of
leaves, individuals from region H had the lowest number of
leaves, not differing from the other regions. Region M
exhibited a greater number of shoots and abscissions, also
not different from the other regions. Altitude H had a lower
herbivory rate than the others. It was not possible to observe
the influence of altitude on the percentage of leaves burned
by frost. Finally, altitude H was the only one that did not
show any individual flowering in the months of
observation, but the low intensity of this phenophase at
other altitudes was not possible to determine whether the
altitude is in fact affecting flowering.
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