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Abstract 

In order to test for morphologica l differences between specimens of 

host plant (Cryptocarpus pynformis) used fo r feeding and plants not 

used for feeding by the sa lt bush flea beetle (Nesaecrepida darwini), 

we compared five variab les (branch length, number of leaves, max­

imum leaf length, maximum leaf width and digitised leaf surface) 

between three feeding c lasses (no, minor and major feeding damage). 

The results show that there are significant morphological differences 

between branches and leaves depending on the degree of feeding. 

Feeding . is primarily tak ing place on smaller plants (with a lower 

general vitality), an observation supporting the ' environmental stress 

hypothesis'. 

Samenvatting 

Om te testen of er morfologische verschillen zijn tussen exemplaren 

van de waardplant (Cryptocarpus pynformis) waar de "salt bush" 

vlokever (Nesaecrepida darwini) zich op voedt en planten waarop 

hij zich niet voedt, vergelijken we vijf variabelen (tak Iengle, aanta l 

bladeren, grootste blad lengte, grootste blad breedte en bladopper­

vlakte) tussen drie voedingsklassen (geen, Iichte of zware voe­

dingsschade). De resultaten tonen significante morfologische verschil­

len tussen takken en bladeren afhankelijk van de mate waarin ze 

gebruikt worden als voedsel. De kevers voeden zich hoofdzakelijk 

met de kleinste planten (met de laagste a lgemene v italiteit) en dit is 

in overeenstemming met de "omgevingsstress hypothese". 

Keywords: leaf feed ing, leaf surface, monophagy, Chrysomelidae, 

Galapagos. 

Introduction 

With over 37.000 species described (and about 70.000 

estimated) the leaf beetle family (Chrysomelidae) consti­

tutes one of the most important herbivorous groups with an 

enormous impact both in natural and agricultural biotopes. 

A lthough feeding preferences and host plant relations have 

been studied in great detail for a few species, even basic 

data as food-plant records are only known for less than 

30% of the described species (JouvET,1988). Adults of 

almost all chrysomelid species are leaf feeders, and their 

feeding damage can easily be observed. 

Within the Chrysomelidae a huge variation in host 

plant range exists. On the one hand real specialists only 

feed on a single plant species or on a few related plants 

within a single genus (monophagy). On the other hand 

some species feed on a huge variety of plant species, even 

from different plant fami lies, and are really polyphagous. 

The relationships between host plant range and genetic 

variability has already been studied for several groups 

and is discussed in detail by VERDYCK (1998). Here we 

take a look at a highly specialised flea beetle: the salt 

bush flea beetle Nesaecrepida darwini (Mutchler, 1925), 

a monophagous species, endemic on Galapagos and feed­

ing exclusively on saltbush (Cryptocarpus pyriformis). 

This species is distributed on almost all islands of Gala­

pagos, but it has a very patchy distribution and the 

populations are always very concentrated (often on a 

few square metres). Recent genetic work on N. darwini 

(VERDYCK & DESENDER, 1999) revealed a metapopulation 

structure suggesting regular extinctions and recolonisa­

tions, leading to a high degree of genetic differentiation, 

even within a single island. 

Although at first sight the host plant is very abundant, 

and the beetles seem to have good dispersing capabilities 

(flying and jumping), the populations remain small and 

do not move to spots in the close neighbourhood. In order 

to find out more about the distribution pattern of the 

beetle, we investigated which characteristics the host 

plants infested with beetles show. In this paper we there­

fore study whether morphological or morphometric dif­

ferences can be observed between plants used to feed 

upon and those on which beetles apparently do not feed. 

Material and methods 

Near the Charles Darwin Research Station, a single po­

pulation of N. darwini was detected during our expedi­

tions of 1996 and 1998 (March-Apri l) . The exact location 

is between the meteorological station and the sea, near the 

directors House at the Charles Darwin Research Station 

(Academic Bay, Santa Cruz). Although at this part of 

Academic Bay saltbush is growing almost everywhere, 

only on a single spot of a few square metres the saltbush 

flea beetle could be found. Biotope, host plant, beetles 

and leaves are illustrated in Figs. 1 to 6. 

To study whether damaged (by Nesaecrepida feed ing) 
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Figs. 1-6 - (from left to right and top to bottom): 1. Academy Bay, Santa Cruz, 2. vegetation in arid zone with Cryptocarpus and 
Opuntia, 3. shrub of Cryptocarpus pyriformis, 4. flower of Cryptocarpus pyriformis, 5. Nesaecrepida darwini, female 
(left) and male (right) 6. leaves of Cryptocmpus pyriformis: top: undamaged, bottom: with feeding damage. 

and undamaged Cryptocarpus plants showed morpholo­
gical differences, we collected branches of C. pyriformis 
in this location. 

70 branches were collected on the spot described 
above. Afterwards they were divided into three classes 
of feeding damage: 

- branches of which the leaves were not fed upon by the 
beetles (n = 32) 

- branches of which the leaves showed minor feeding 
damage (n = 14) 
branches of which the leaves had major feeding da­
mage (n = 24) 



The feeding damage caused by Nesaecrepida is easy 
recognisable . The beetles make small holes in the leaves 
which show brown points in varying densities. The divi­
s ion of the branches in three categories was done after 
sh01t visual inspection. 

For all branches the foll owing measures were taken: 
I. total length of the branch (branch length) (in centimetres) 
2 . number of leaves on the branch (without the top) 

(number of leaves) 
3 . length of the largest leaf on the branch (maximum leaf 

length) (in millimetres) 
4. width of the largest leaf on the branch (maximum leaf 

w idth) (in millimetres) 

For a random selection of leaves the total surface was 
measured by drawing the contours on paper and digitising 
the surface (5 . leaf surface) (square mil limetres). 
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The data were checked for deviations from a normal 
distribution using Kolmogorov-Smirnov test and for 
homogene ity of variances and covariances using Leve­
ne's test. No significant deviations from normal d istribu­
tion were detected and only data for the variable " branch 
length" showed significant deviation for homogeneity of 
variances and covariances. For this variable the data \vere 
log transformed before fu rther analysis. 

We checked for differences for all five characters using 
ANOV A and performed post hoc Tukey honest signifi ­
cant difference test (HSD) for unequa l sample sizes to 
fi nd out wh ich of the mean values were significantly 
di fferent. A ll analyses were performed using Statistica 
V 5.0. To correct for multiple testing sequential Bonfer­
roni correction (H OLM, 1979; RICE, 1989) was appl ied. 

Results 

Basic statistics for all branches are shown graphically in 
box whisker plots (Figs. 7- 11 ). ANOVA showed highly 
significa nt d ifferences (p < 0.0 I, sequential Bonferroni 

Figs. 7- 11 - Box-whisker plots (mean, standard error, stan­
dard deviation) for the variables "branch 
length", " number of leaves" , " maximum leaf 
width", " maximum leaf length" and "leaf 
surface" . 
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correction) for "branch length", " leaf length" , " leaf 
width" and " leaf surface" but not for number of leaves. 
The posthoc test showed that differences were significant 
between strongly attacked and unattacked branches for 
"branch length" and "maximum leaf length". For 
"maximum leaf width " there was a significant difference 
between weakly and strongly attacked branches (but here 
the unattacked branches did not show a significant dif­
ference from both other categories). For "leaf surface" 
the posthoc test showed that differences are significant 
between the strongly attacked braches and both other 
groups. 

Discussion 

The results clearly show that there are significant mor­
phological differences between branches and leaves that 
are used for feeding and those that are not touched by 
Nesaecrepida beetles. Beetles always prefer less devel­
oped (smallest) leaves and branches. The fact that the 
beetles seem to feed on smaller plants, might be support­
ing the environmental stress hypothesis which states that 
herbivores wi ll prefer weakened or stressed plants for 
feed ing (see LOUDA & COLLINGE, 1992). 

However, it is not compl etely sure that plant morphol­
ogy is the limiting factor for the ability of the beetles to 
feed. Neither can we exc lude that the feeding of the 
beetles itself may be causing stress to the plants. 
Although it has been shown for flea beetles of the genus 
Phyllotreta that leaf shape has an impact on feeding 
preference (RIVERO-LYNCH et al. , 1996), other factors 
such as leaf epicuticular wax, secondary compounds, 
nutrient concentration, trichome density etc. can have 
an influence on the distribution of phytophagous insects 
on their hosts (SOETENS, 199 1; BODNARYK, 1992; SOETENS 
& PASTEELS, 1994 ). Nevertheless this study is a first but 
convincing indication that variation in host plant charac­
teristics influences the beetle species distribution and thus 
has an influence on the observed metapopulation struc­
ture of Nesaecrepida darwini. 

Acknowledgements 

We thank the Belgian DWTC, the Leopold Ill foundat ion and the Fund 
for Scient ific Research Flanders for their financial support. Exce ll ent 
cooperation an field logistic support were provided during our 1998 
exped iti on by the Charl es Darwin Research Station (CDRS, Santa 
Cruz, Ga lapagos), R. Bensted-Sm ith, Director and hi s staff, and the 
Ga lapagos Nationa l Park Service. TAM E airli ne kindl y issued reduced 
tra ve l tickets. Also sincere thanks to Dr. L. Baert, Dr. J.-P . Maelfai t and 
Dr. L. Roque for their help with the fi eldwork. P. Verdyck is a 
Postdoctora l Fellow of the Fund for Sc ientific Research Flanders 
(Belgium) (F. W.O.) . 

References 

BODNA RYK, R.P. , 1992. Leaf epicuticular wax, an anti­
xenotic factor in Brass icaceae that affects the rate and 

'' 

pattern of feeding of flea beetles, Phyllotreta cruciferae 
(Goeze). Canadian Journal of Plant Sciences, 72 : 1295-
1303. 
HOLM , S., 1979. A simple sequentially rejective test 
procedure. Scandinavian Journal of Statistics , 6: 65-70. 
]OLIVET, P., 1998. Food habits and food selection of 
Chrysomelidae. Bionomic and evolutionary perspectives. 
In: ]OLIVET, P., PETITPIERRE, E. & HSIAO, T. (Editors), 
Biology ofChrysomelidae, Kluwer Academic Publishers, 
Dordrecht, pp. 1-24. 
LOUDA, S.M. & Collinge, S.K., 1992. Plant resistance to 
insect herbivores: a field test of the environmenta l stress 
hypothesis. Ecology, 73( I): 153-1 69. 
RICE, W .R., 1989. Analysing tables of statistical analysis. 
Evolution, 43 : 23 -30. 
RIVERO-LYNCH, A.P. , BROWN, V.K. & LAWTON, J.H ., 
1996. The impact of leaf shape on the feeding preference 
of insect herbivores: experimental and field studies with 
Capsella and Phyllotreta . Philosophical Transactions of 
the Royal Society of London B, 351: 1671-1677. 
SOETENS, P. & PASTEELS, J.M. , 1994. Synergistic effect of 
secondary compounds and nutrients in the host plant 
choice of a salicaceous-feeding leaf beetle: Phratora 
vitellinae (Coleoptera: Chrysomelidae. Mededelingen 
van de Faculteit Landbouwwetenschappen, Universiteit 
Gent, 59/2b: 685-689. 
SOETENS, P., ROWELL-RAHIER, M. & PASTEELS, J.M., 
199 1. Influence ofphenolglucosides and trichome density 
on the distribution of insects herbivores on willows. En­
tomologica Experimentalis et Applicata, 59: 175-187. 
VERDYCK, P ., 1998. Genetic diversity and host plant use 
in the phytophagous Chrysomelidae: an evaluation of the 
ni che width variation hypothesis. Proceedings of the 
Fourth International Symposium on the Clv ysomelidae, 
XX International Congress of Entomology, Firenze, 
I 966:A tti Mus eo Regionale di Scienze Naturali. 219-232. 
VERDYCK, P. & DES ENDER, K. , 1999. Hierarchical popu-
/~on genetic analysis .revea ls metapopulation structure. 

111 a phytophagous Ga lapagos beetle. Belgian Journal of 
Zoology, 129: 95-104. 

Peter YERDYCK 
KBlN, Department of Entomology, 

Vautierstraat 29, 
B-1 000 Brussels 

Belgium 
Evolutionary Biology Group, 

Department Biology, 
University of Antwerp (RUCA), 

Groenenborgerlaan 171 , 2020 Antwerpen, 
Belgium 

e-mail: verdyck@kbin irsnb.be 

Konjev DESENDER 
KBlN , Department of Entomo logy, 
Vaut ierstraat 29, B- 1 000 Brusse ls, 

Belgium 
kdesender@kbinirsnb.be 


