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Foliar growth, longevity and herbivory in two “cerrndo” species near Cuiabd, MT, Brazil.

MARCELO T. NASCIMENTO!, DORA M. VILLELA® and LUIZ D. de LACERDA?
(sceito em 21/08/89)

ABSTRACT - (Foliar growth, longevity and herbivary in two “cermado” species near Cuibd, MT, Brazil). Growth and longevity
of leaves of two tree gpecies from the “corrado”, Vockysia rufa Mart. (Vochysiaceac) and Curazella americana L (Dilleniaceae),
were cvaluated and related 1o intensity n(hr.rbwmy A branch (rom three individuals of each specics was marked and all leaves
followed [rom April 1985 to August 1984. Leaf growth, longevity and herbivory intensity measured every two weeks. Also, every
three months, samples of leaves of these specics were collected znomrtoqmufyicddamgcdu to herbivory with respect to
the rainy and dry seasons. Ia botb species, growth was compicicd by the 45 day. Leaf fall pattern differed between species.
Herbivory intansity and the number of atiacked leaves in V. rufa (2,9%) was lower than (or C, americana (4.69). The herbivory
intensity was bower than values reported for other tropical specics. Leal joagevity of both species was apparently not related (o
herbivory. The synchroay of the initial, fast growth of leaves with the end of the dry scason and after fires secms to be an effective

antl-herbivore strategy in Ihese species, alihough some chemical defenses, such as high content of Al and Si may play & secondary
role.

RESUMO - (Crescimento, longevidade ¢ herbivoria foliares em duas espéeies de cerrado em Cuisbd, MT, Brasil). O crescimento
¢ a longevidade foliares de duas espécics do cermado, Vochysia rufa Mant, (Vochysiaceae) ¢ Curazella americana L. (Dilleniaceac),
foram avaliados c relacionados com a intensidade de herbivoria. Pol marcado um ramo de trés individuos de cada espécie e todas
2 folhas foram mapeadas de abril/85 2 agosto/B6. O crescimento foliar, a longevidade c a intensidade de herbivoria, foram medidas
a cada quinze diss. Alm disso, a cada trés meses (oram colctadas amosiraz de (olhas destas espécies, para quantificar os dancs
folisres causados pekos herbfvoros, de acordo com as estaqGes chuvosa c teca. Em ambas as espéeies, o crescimento se completou
a1é 0459 dia. O padrio de queda {ollardiferiu entre as espéeies. A intensidade de herbivoria ¢ 0 nimero de folhas atacadas, foram
menores em V. rufa que em C. americana A intensidade de herbivoria foi menor que os valores citados para outras espécies
tropicais. A sincronia de um rdpido crescimento inicial das folhas a0 16rmino da eslagao seca ¢ apds o (ogo, parece ser uma

estratégia aoti-herbivora efctiva nestas espéeics, embora algumas defesas quimicas, lais como allas concentraghes de Al ¢ Si,
possam funcionar como um papel secunddrio.

Key words — Cuwratells americana, Vochysia rufa, cerradq, [ire, herbivory, fcaf growih, leaf loagevity

Introduction al, 1986). Although these effects are well
documented for agricultural systems, they are
poorly understood in natural plant communities
(Reed & Stephenson 1972, Marquis 1987).

Quantitative analysis of growth and
knowledge of longevity of leaves are fundamental

for the understanding of the evolution of
deciducus behaviour, litter fall dynamics, fruiting
patterns, among others ecophysiological aspects
of plants (Janzen 1980). Throughout their life
span, leaves are subjected to herbivory, and this
loss of photosynthetic biomass may lead to
reduced growib and reproducton (Harper 1977,
Marquis 1987), reduced longevity (Jacobs 1962,
Owen 1978, Janzen 1980, Risley & Crossley 1988),
and translocation of energy from the main
metabolic pathways (o the producticn of defense
mechanisms (Feeny 1975, Coley 1983, Lacerda et
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In the present paper we studied the growth
and longevily of leaves of two tree species from the
Brazilian “cerrado”, Vochysia rufa and Curatella
americana, in relation to intensity of herbivory,
characterizing its effects and the possible
anti-herbivore mechanisms presented by these
species.

Material and methods

The study was carned out with Vochysia rufa Mast.
(Vochysiaceae) and Cuwratella americana L. (Dilleniaceac) oa
a typical “ccrrado™ arca ncar Cuiabd, Mato Grosso. Braul
e A WU WA Y S L WCRE MPELIES dIT (TCYucnL in (NG arca,
occurnng on dystrophic sandy-clay soils, acidic and rich In
aluminvm, and fires occur annually.

A branca from (nree individuais of cach specics was marked

- and all lcaves on it were mapped. The study was mndz'id

during 16 monihs (from April 1985 to August 1986). In

1985 a fire caused tolal defollation of the trees and new
branches werc marked and mapped, Lecafl growth was
measured in millimcters, using a nylon line and rulcr. Foreach
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leaf the maximum length and width was recorded. Herbivory
Intensity was estimaled visually and leaves were classified into
five intensity classes (not damaged leaves (ND), <25%;
25-50%; 50-75% and > 75% of loss of the leaf surface). These
measurements were done every two weeks.

In October 1988, January, April and August 1986 samples of
leaves of these species were collected in order (0 quantify leafl
damage due to herbivory in relation to the rainy
(November-April) and dry (May-October) seasons. At each
sampling date, one branch {rom three individuals of each
species was collected. These individuals were not the same
ones used (o previously. The outline of all leaves was traced on
graph paper and the total damaged arca was measured by
counting the number of squares in damaged areas, Total |eaf
area was measured using a electronic planimeter. Leaves were
classified into seven intensity classes (not damaged leaves
(ND), <5%, 5-10%, 10-15%, 15-25%, 25-35%, 1545% of loss
of the leaf surface). Types of damage follow Johnstone (1981).

Results

Growth and foliar longevity - In both species, growth
was completed by the 45" day. Curatella americana
leaves at the base of branches presented an abnormal
growth pattern reaching only 4cm at the end of the
growing period (figure 1). After the fire, V .ufa
produced new leaves before C americana.

The first interval used for mcasuring lcaf
growth after fure, was too large lo evaluate leaf.
growth of V. nufa, since aflter one month, most leaves
(45%) were in the 4-8cm Iength class and only 4% in
the 0-4cm length class. However (he same interval
was applicable for C. anericana growth rate, since
after one month of the fire, 33% of the leaves were
still in the O-4cm length class (figure 2).
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Figure |. Ceal growth of Curatella americana (A, n=4) and
Vochysia rufa (I3, n = 4). Nole the abnormal growth of one C,

amenicana lcal, For both species day O corresponds lt.i.luly?.i“l

1985.

Table 1. Cumulative produciion and loss of leaves in marked branches of Curatella americana and Vochysia rufa over the study

perniod.

1985

Jul.  Avg. Sept. Qe Nowv.

1986

Dcz. Jan.  Teb.  Mar.  Ap. May Jun.  Jul

% of new leaves

produced (cumulative) .
C. amenicana &7 81 85 87 B9
V. rufa 98 100 100 100 100

e of leaffall

(cumuiative )
C, amencana 0 2 4 q 6
V. rufa 0 2 2 2 2

93 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100
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A. Vochysia rufa

B. Curatella americana
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Figure 2. 'requency of lcaf lengths in marked branches of Vochysia nifa (A, n =47) and Curarelia amencana (B, n=30) duning

the study penod.

T T

Leaf length {cm)

Leaf iength {cm]



30 M.T. Nascimento, D.M. Villcla & L.D. de Lacerda

OCTOBER 85
Ry+2.7T26.7 ayu88
Xge8.7£8.1 np:30

. MO 25 T3 125 20 30 40

80;

504 JANUARY 88

0 Ri1 01284 nyes4

304 Ree1.0%10.7 npe a1

204

104

ol _J]]]Mﬂ_m_
O WO 25 1A 123 20 30 40

°

0 n APRIL B8

50 Rpra.0%e) age83

40 iztl,uts.'l npt26

30

20

!

i
W 285 75 128 20 30 40

704 .

b 1) o~ LI

50'4 ’ fy«19tsp ny s 47

40-1 i:'-’.ﬂ.".,ﬁ.ﬂ LFRR-1.1

304

204

104

o “—-J]]]_dm_.pm__-an_,_

KO 3 13 123 20 v 40
% AREA EATEN

e Yochysko  rufa OO Cutoielle omericans

Figure 3. Frequency of arca caten in samples of leaves. ND =
not damaged.

When leaves stabilized their growth, 50% of
V. rufa were in the 12-16cmlength class, while 43%
of C. americana leaves were in the 16-20cm length
class. Maximum lengths for V. rufa and C
americana  were 16-20cm  and 20-24cm
respectively,

Table | shows the number of new leaves and
leaf fall for the marked branches during the study
period. Most new leaves of both species were

% humBLR OF LEAVES

% AREA EATEN
- o =3r

u DOravee

Figure 4. Frequency of lcafl arca eaten of Vochysia rufa (A,
n=47) and Curatclla americana (B, n=30) in marked
branches. ND = not damaged.

produccd within the first month after fire,
although new leaves of C. americana were
produced until six months after the [ire.

The leaf fall pattern was different between
specics; C. americana presented a progressively
increasing lcaf fak afler the sccond month with
most lcaves {alling in the dry season. Vachysia rufa
presented only one period of leaf fall, also
concommitant with the dry season. Leaf longevity
was ca, 12 months {or both spccies, however leaves
presenling abnormal growth in C. americana had
a shorter life span. '

Leal herbivory — Figure 3 shows herbivory
intensity in leaves of the two species studied.
Vochysia rufa prescented a smaller oumber of
damaged leaves than C. americana. Leaf area
consumcd was also smaller in V. rufa than in C.
americana (2.9 vs. 4.6% of total leaf area). Most
damaged leaves of the two species were in the 5%
damage class, however C. americana presented a
higher number of leaves in higher herbivory
intensity class than V. mufa (figure 3).

After fire, new lcaves presented lower
herbivory. However the number of the damaged
leaves increased steadily reaching 75% and 100%
of total number of leaves in ¥. rufa and C
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americana, alter seven months (figure 4). After
this period no increasc in herbivory was observed.
In August 1986, when mast of lcaves were young,
herbivoryintensity was high, contrary 1o the results
obscrved in August 1985 (figure®d).

Discussion

Various authors have suggested that
herbivory may affect [caflongevity (Jacobs 1962,
Owcn 1978, Janzen 1980, Rislcy & Crossley
1988). In thc present study, however, lcafl
longevity of the two specics was not related (o
herbivory, since lcal fall was apparently a
function of the dry scason.

Herbivory, lor V. atfa and C. americana, was
lower than reported for (ropical mangroves
(Laccrda et al 1986; Johnstone 1981); and tropical
forest specics (Dirzo 1987, Marquis 1987).
Although it was similar (0 another Vochysia
species studicd by Nascimento (1987) in the
Pantanal (Mato Grosso).

The fast Icaf growth rate of the two specics
may explain, in part, these low valucs. Aide &
Londono (1988) suggestcd that (ast growth ratcs
can be an important strategy for prolection of
young lcaves against herbivores. The sprouting
and last growth of new leaves coincided with the
end of the dry scason, which may cnhance the
elfcctiveness of this strategy since herbivores are
rarer in this period (Janzen & Schoencr 1968,
Janzen 1973, Wolda 1978).

The dilference observed in the number of
attacked leaves between August 1985 and August
1986, may be the result of high mortality of insect
populations due to the fire in 1985. The chemicai
composition of these species may also be involved
in their anti-herbivory strategy. Curateila
americana has a high concentration of Siin s
leaves (Silva 1976), making them very hard and
rough. This plant is locally called “lixcira”,
Portuguese for file because of its rough texture.
High Si concentrations makes Jcaves less palatable
to herbivores (McNaughton et al. 1985),

i gy SR RS AT L
of Al, especially in lcaf veins and epidermal cells
(Haridasan et al. 1986). Althoueh Al is not toxic to
anmimals (Hutchinson 1945), it may decrease the
nutritional value of leaves 10 herbivores
(Goodland 1971). Low intensity of herbivory was
also found for an other Al-rich Vochysia specics

.

by Nascimento (1987).

The synchrony of the initial, last growth of
lcaves with the end of the dry scason and alter fires
scems (o be an effective anti-herbivory strategy in
these specics, although some chemical defenses
such as high content of Al and Si may play a
sccondary role.
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