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O Gahador Neopelma baccharidis Burck. (Homoptera: Psyllidag) em Baccharis
dracunculifolia DC. (Asteraceae): Padrdes Individuais, Locais e Regionais

RESUMO - Baccharis dracunculifolia, planta hospedeira do galhador Neopelma
baccharidis Burck., apresenta distribuicdo local em manchas definidas. Nesse
trabalho, analisou-se o efeito de caracteristicas individuais da hospedeira (altura
da planta, didametro e volume da copa), locais (mancha) e regionais (localidade)
no namero de galhas, em Vigosa (trés manchas) e Parque Estadual do Rio Doce,
Marliéria (duas manchas), Estado de Minas Gerais (20°45'S, 42°50'W, e 19°50’S,
42°30"W, respectivamente). O numero de galhas/planta foi positivamente corre-
lacionado com o tamanho da planta e esta relacdo foi a mesma entre manchas
e localidades. Foram encontradas diferencas entre manchas na proporc¢ao de
plantas com galha versus sem galha, mas ndo entre localidades. A proporcao
de plantas com galha na mancha foi relacionada ao tamanho das plantas, e ndo
a area da mancha. Plantas sem galhas apresentaram distribuic¢des de fregliéncia
de suas dimensdes diferentes de plantas com galhas, com maior nimero de plan-
tas pequenas, o que indicou haver um tamanho minimo dos individuos de B.
dracunculifolia para que sejam atacados por N. baccharidis. Concluiu-se que
fatores locais prevaleceram sobre fatores regionais na determinacdo do ndmero
de galhas de N. baccharidis sobre B. dracunculifolia, na medida em que altera-
ram o tamanho das plantas, e com isso sua conveniéncia para o galhador, sem
alterar arelacdo da carga de galhas com as dimensBes individuais das plantas.

PALAVRAS-CHAVE: Insecta, galhas, Parque Estadual do Rio Doce, herbivoria,
arquitetura da planta.

ABSTRACT - Baccharis dracunculifolia, the host plant of the gall maker Neopelma
baccharidis Burck., is locally distributed in delimited patches. The effects of the
host plant individual (plant height, crown diameter, and crown volume), local (host
plant patch), and regional (locality) characteristics on the number of galls were
analyzed, in Vicosa (three patches) and in Rio Doce State Park, Marliéria (two
patches), Minas Gerais State (20°45’S, 42°50'W; and 19°50’S, 42°30’'W, respec-
tively). The number of galls/individual plant increased homogenousliy with
plant dimensions on local and regional scale. Gall load was also homogenous,
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but the proportion of galled plants differed on a local scale. The differences were
related to local plant size differences, and not to host plant patch size. Plants
without galls presented different frequency distributions of plant dimensions
than galled plants, with greater number of little plants, which indicated a minimum
plant size to be gall maker prone. Local factors prevailed over regional factors
in determining the number of N. baccharidis galls on 5. dracunculifolia,
affecting the size of individual plants and suitability to the gall maker, without
modifying the relationship between gall load and plant dimensions.

KEY WORDS: Insecta, galls. Parque Estadual do Rio Doce, herbivory, plant

architecture.

Herbivore occurrence is generaly affected
by the spatial distribution of its host plants
(Strong et al. 1984). Large patches of host
plants may present higher densities of spe-
cialized herbivores, because of higher proba-
bility of locating and remaining on these re-
sources (Root 1973). Higher immigration/
emigration ratios (MacArthur & Wilson 1967,
Raupp & Denno 1979, Kareiva 1985), or higher
local population carrying capacity can ac-
count for these trends. If there is aggregated
and unpredictable mortality, the herbivore may
"spread the risk” among host plants (Root &
Kareiva 1984), leading to the opposite pattern
(Courtney & Courtney 1982).

The size of the individual plant may work
in the same way as patch size, although not
necessarily with the same trends. Larger
plants may be more often found by herbiv-
ores (Feeny 1976, Lawton 1983), or may sup-
port greater populations of its consumers,
mitigating the local extinction rate. Lara &
Fernandes (1994) verified that the number of
Neopelma baccharidis Burck. (Homoptera:
Psyilidae) galls on Baccharis dracunculifblia
(Asteraceae) increased with plant height and
that galled branches were smaller and had
less leaves than non-galled branches.

Recently, the ecological literature focused
on development of metapopulation models,
where the dynamics of local and regional po-
pulational processes interact (Gilpin & Hanski
1991). In these models the local population

dynamics can be simplified to local presence or
absence of the organism, regulated by co-
lonization and local extinction (Verboom & Lan-
kester 1991). To evaluate such models it is im-
portant to establish the importance of local
and regional processes to population dynamics.

B. dracunculi folia is a dioecious peren-
nial shrub, 4 m height, that occurs in south-
eastern and central Brazil, and possibly in
other contiguous regions of South America,
where it invades pastures (Lorenzi 1982),
resprouting when cut down. Individual plants
are locally distributed in well delimited
patches.

The jumping plant lice N. baccharidis in-
duces the most common gall of B. dracuncu-
lifolia (Lara & Fernandes 1994). The hole leaf
is swollen, with its borders joined but not mel-
ted, forming an inner chamber, covered with the
gall maker’s produced silk, and inhabited by
one to 10 N. baccharidis nymphs. Galls are,
also, occupied by other arthropods, such as
Diptera, Hemiptera, Homoptera (Aphididae),
Neuroptera (Chrysopidae), Thysanoptera and
Acarina immatures (RGC personal observation).
These locatari (Mani 1964) may utilize the
chamber for protection, consuming the gall
maker’s silk and plant products, but can also
predate on the gall maker, and/or gall tissues.
With the gall maker’'s maturity the gall opens
and the adult gall maker exits the gall. Thereaf-
ter, the gall dries up and falls from the stem.

This work tested if there is spatia hetero-
geneity of gall maker attack in two spatial
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scales: local, between host plant patches and
regional, between different localities (Vicosa
and Rio Doce State Park). The hypothesis of
the number of galls of N. baccharidis on B.
dracunculifolia is positively related with host
plant patch size was tested, as well.

Material and Methods

Five host B. dracunculifolia patches,
ranging from 18 to 12,000 m?, were sampled.
Three patches (I, Il and I11) were located at
Vigosa, MG (20°45 ‘S, 42°50'W), within one to
10 km distance between each other, and two
(IV and V) at Rio Doce State Park, Municipal-
ity of Marliéria, MG (19°50'S, 42°30'W), 200
km away from Vigosa, and 2 km apart of each
other. Individual plants on the same place
spaced 10 m were considered of the same
patch. Patch size was estimated by plotting
the spatial position of each individual plant
on millimeter paper and measuring the area.

Plant height and crown diameter (plant
dimensions) of all individual plants in each
patch were measured, except on the largest
patch, where a sample of 232 m? was taken. A
total of 772 individual plants were sampled,
232 of them in the largest patch.

To evaluate the influence of plant size on
the number of galls/individual host plant, and
the spatial heterogeneity of this influence, an
hierarchical analysis of covariance (HAN-
cova) was made (Sokal & Rolf 1981). The
dependent variable was the number of galls/
individual plant; the covariates were plant
height, crown diameter, and the interaction of
these variables, which indicated a “crown
volume” effect. The two categorical variables
were locality and host plant patch, nested wi-
thin locality.

To obtain normally distributed residuals,
plants without galls were excluded from the
analysis, and the natural logarithm of gall load
was taken. This procedure also assured lin-
earity. The residuals were plotted within each
lowest category (host plant patch), to test the
assumptions of the analysis (Day & Quinn
9). Outliers were excluded when Student’s
corrected residual s exceeded three, in abso-
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lute value. Exceedingly influential points were
excluded when a high leverage value was as-
sociated with high Cook values (Chatterjee &
Price 1991). High values were considered tho-
se which exceeded the values of the remai-
ning points. Autocorrelation and collinearity
were ignored (Brook & Amold 1985), although
discussed later.

Heterogeneity between categories could
be manifested in two different ways: the slo-
pes of the regressions could differ between
host plant patches or localities, or the number
of galls/individual plant could differ from the
expected for the observed plant sizes (differ-
ences in gall load), despite homogenous slo-
pes. Host plant patches Il and Ill were exclu-
ded from these analyses because they pre-
sented low number of plants with galls (zero
and four, respectively, the latter with one ou-
tlier). Homogeneity of slopes was tested se-
parately for host plant patches and locality.
Between host plant patches, the summing a
of al first- and second-order interactions of
the categorical variable with the covariates
was tested, within a simplified analysis of
covariance (ANCOVA) model, excluding loca-
lity and second order interaction of the cova-
riates. Between localities the model was the
fully saturated HANCOVA. The direct effect
of the categorical variables were tested when
there was homogeneity of slopes (Huitema
1980).

B. dracunculifolia individualis with galls
could present different allometric characteris-
tics then plants without galls. To test this
hypothesis, the height and crown diameter of
plants with versus without galls were com-
pared with a test for central tendency (Stu-
dent’s t test or Mann-Whitney U test, when
transformations had not provided homoce-
dasticity) and another test for the shape of
the distribution of frequencies (Kolmogorov-
Smimov).

Spatial heterogeneity of gall maker attack
was also tested for the proportion of plants
with galls, separately between host plant pat-
ches and between localities, with Pearson’s
Chi-square.
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The relation of gall maker attack and host
plant patch area was evaluated comparing the
proportion of galled plants in each host plant
patch with the area of the patch. If there was a
correlation of these, it was expected that host
plant patches of greater area presented greater
proportion of galled plants.

Results

The number of galls per individual B.
dracunculifolia was positively correlated with
plant height (Fig. 1), crown diameter (Fig. 2),
and crown volume (Table 1). The slopes were
homogeneous, hence, correlations were not

affected by local nor regional spatial scale
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(interactions of host plant patches with
plantdimensions, F=0.88, 6 and 84 d.f., P=0,512;
interactions of locality with plant dimensions,
F=1 .40,3 and 87 d.f., P=0.249).

Plants without galls were lower (plant
height square root transformed, t = 20,26, P <
0.001) and presented narrower crowns (Mann-
Whitney’s U test, Chi-squared = 201.89, P <
0.001) then galled plants. Furthermore, the
frequency distribution of plant dimensions
was different between plants with and with-
out galls (Fig. 3). Plants with galls presented
more symmetrical frequency distributions,
whereas plants without galls presented highly
skewed frequency distributions, with the
mode on little plants.
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Figure 1. Natural logarithm of the number of galls per individual Baccharis
dracunculifolia plotted against plant height (m). RDOCE: Rio Doce State Park, VICOSA:

Vicosa
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Figure 2. Natural logarithm of the number of galls per individual Baccharis dracunculifolia
plotted against crown diameter (m). RDOCE: Rio Doce State Park, VICOSA: Vigosa

There were no differences in gall load be-
tween host plant patches nor localities (Table
1). On the other hand, the proportion of plants
with versus without galls was heterogeneous
on a local scale (Table 2), whereas not on a
regional scale (Chi-squared = 0.38, P = 0.54).

The proportion of galled plants per host
plant patch was not correlated to patch size.
There was a positive correlation of the pro-
portion of galled plants per patch and the
mean size of the plants in the patch (Table 2).

Discussion

The positive correlation of number of galls
with plant size was probably a result of sam-
pling effect, promoted by greater amount of
leaf-bud, the resource for the gall maker, in
larger plants, leading to an “area per se” effect
(Strong et al. 1984). Nevertheless, encounter
frequency and resource concentration effect

would cause the same pattern (Root 1973,
Southwood & Kennedy 1983, Lewinsohn
1991). Although the plant dimension terms
used - height, crown diameter, and the inte-
raction of these - are colinear, the results pre-
sented show that each of them plays an inde-
pendent role as covariate.

The differences in the frequency distribu-
tions of plant dimensions between plants with
versus without galls suggest that there is a
minimum plant size to be “gall maker prone”.
Plant size or age and phenological stage may
influence ovipositional behavior or insect per-
formance (variation in growth rate, survivor-
ship) due to differences in resource availabi-
lity (buds), chemical and physical defences,
and “enemy free space” (Atsatt 1981, Price
1989, Homer & Abrahamson 1992, Mopper &
Simberloff 1995).

The homogeneity of gall load in local and
regional scale contrasted with the heteroge-
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Table 1. Hierarchical analysis of covariance of the number of galls per individual Baccharis
dracunculifolia (transformed with natural logarithm), with plant height , crown diameter,
and the interaction of these as covariates, locality and host plant patch, the latter nested
within locality, as categorical variables.

Source Sum-of-squares Degrees of freedom F P
Locality 2.05 1 3.56 0.063
Host plant patch

(locality) 0.29 1 0.50 0.482
Plant height 20.30 1 35.2 < 0.001
Crown diameter 10.30 1 17.86 < 0.001
Plant height*

Crown diameter 4.40 1 7.63 0.007
Error 51.89 90

Table 2. Characteristics of the five Baccharis dracunculifolia patches studied. Plant height
and crown diameter: means (standard deviations). The statistics in the 7th column refer to
comparisons in the row. N = sample size.

Patch | Patch Il PatchTIl  PatchlV  PatchV  Statistics

Locality Vigosa Vigosa Vigosa Rio Doce Rio Doce
Pateh area (m2) 12000 25 i 1% i8 3

Plant height (m) 094 (069 0e3 (031 05032y La? (0.77) 099 (0.83)  Kruskal-Wallis

= R6.36
P (001

Crown diameter (m) 0057 (0035 025 (0032 020 0021y 064 (0.72) 045 (D.66)  Kruskal-Wallis

= 7237
P 0
Plants with
galls (%) 3T o 1.5 iR 12 Chi-squared
= | Th.RY
P (i
M 232 180 o4 13 £3 Total number
=171

neity in the proportions of galled plants/patch. cal homogeneity of gall load reveals the ab-
Regional (altitudinal) homogeneity of gall load sence of local genotipic differencesin gall maker
had been observed in several species of proneness between host plant: only size related
Baccharis (Carneiro & Fernandes 1996). Lo-  characteristics of the plant were involved.
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The differences in the proportion of galled
plants per patch resulted from local characte-
ristics of the plant patches, which affected in-
dividual plant size. These phenotype differen-
ces between patches could be determined by
local habitat quality or local history - in better
quality conditions (e.g., soil, moisture), plants
would grow larger, and in older or less distur-
bed plant patches, there could be older, larger
plants (White & Pickett 1985).This prevalence
of local, rather than regional factors counters
the recent ecological theory “fashion” of em-
phasis in regional scale processes (Gilpin &
Hanski 1991, Ricklefs & Schiuter 1993).

The gall maker/V. baccharidis is, therefore,
only affected by host plant size, which varies
on a local scale, and presents no other spatial
heterogeneity in the number of galls/individual
plant. Gall load increases with plant size, with
little plants “escaping” gall maker attack.
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