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Abstract—The majority of beetle species examined develop on a limited set of plants, comprising species of 1 or 2 
genera of the same family or, less frequently, of two closely related families. Some representatives of Rhynchitidae 
(mainly leaf-rollers) and Attelabidae populate several plant families, which is associated with an increased ability 
for larval development in dead tissues. 

Leaf-rolling weevils (Rhynchitidae and Attelabidae) 
are obligatory phytophagous species. The World fauna 
comprises about 1110 species of Rhynchitidae and 
about 1000 species of Attelabidae (Legalov, 2003). 
These beetles are widespread, but most species dwell 
in subtropical and tropical zones. Larval development 
is associated with vegetative and generative parts of 
plants. Many species make leaf rolls, where larvae are 
placed; adult insects also feed on plants during addi-
tional feeding. Trophic links of these families are 
poorly studied. In this relation, the goal of the present 
study included revealing of these links and also ana-
lyzing of beetle population on plants depending on 
their regional distribution, evolutionary state, and bio-
logical peculiarities of Rhynchitidae and Attelabidae. 
The list of beetle species and their host plants was 
published earlier (Legalov, 2003); in this publication 
trophic associations of beetle larvae and adults and 
various groups of host plants were analyzed. In addi-
tion to observations of the author, the data on trophic 
links were taken from the literature (see References). 

TROPHIC LINKS OF RHYNCHITIDAE 

Trophic Links of Rhynchitidae of the World Fauna 

The family Rhynchitidae is associated with 49 plant 
families. The largest number of species (Fig. 1) devel-
ops on Rosaceae, Fagaceae, and Betulaceae (about 20, 
15, and 12%, respectively), comprising about 50% of 
species of the World fauna. 6% of species were found 
on Saliaceae and more than 5%, on Fabaceae. Hence, 
the basis (62.1%) of the World fauna of Rhynchitidae 
belongs to species associated with 5 plant families; the 
rest of Rhynchitidae develop on plants of 43 families: 
2 species on a single host plant family, on the average.  

25 (51%) of the mentioned floral composition in ques-
tion serve as trophic plants only for Rhynchitidae 
(Berberidaceae, Bombaceae, Cistaceae, Clusiaceae, 
Cupressaceae, Dioscoreacea, Eleagnaceae, Hamameli-
daceae, Illiceaceae, Junglandaceae, Menispermaceae, 
Mimosaceae, Moraceae, Myricaceae, Mersinaceae, 
Oleaceae, Onagraceae, Pinaceae, Platanaceae, Podo-
carpaceae, Rhamnaceae, Sonneratiaceae, Symploca-
ceae, Tamaricaceae, and Vitaceae). More than 18% of 
Rhynchitidae feed on plants of these families. 

Trophic Links of Rhynchitidae 
of the Temperate Zone 

In the temperate zone, Rhynchitidae are associated 
with 36 plant families. Similarly to the World fauna, 
the largest number of species is associated with 
Rosaceae, Fagaceae, and Betulaceae (26, 25, and 11%, 
respectively), with the number of species developing 
on plants of the family Betulaceae being somewhat 
decreased (7.4% against 12.5%). Thus, species devel-
oping on plants of these three families form the basis 
of the fauna of the temperate zone, comprising more 
than 60% of species. Species, associated with remain-
ing 32 host plant families, are less important in the 
structure of the fauna. On the average, 2 species of 
Rhynchitidae develop on plants of each of these fami-
lies. 

Trophic Links of Rhynchitidae of the Tropic Zone 

In the tropic fauna, in comparison with the temper-
ate zone, the number of trophic plants somewhat de-
creases (from 36 to 33). No species, associated with 
the following 13 families, were found: Dioscoreacea, 
Eleagnaceae, Illiciaceae, Junglandaceae, Lamiaceae, 
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Magnoliaceae, Malvaceae, Menispermaceae, Ona-
graceae, Pinaceae, Platanaceae, Ranunculaceae, and 
Rhamnaceae. At the same time, the list is supple-
mented with species, associated with 10 other host 
plant families (Annonaceae, Combretaceae, Euphor-
biaceae, Hamamelidaceae, Moraceae, Myrsinaceae, 
Orchidaceae, Podocarpaceae, Sonneratiaceae, and 
Sterculiaceae). It should be noted that nearly 7% of the 
species, dwelling in the temperate zone, are associated 
with the first group of host plants, whereas about 11% 
of the species of the tropic fauna are associated with 
the latter group of host plants. Some other differences 
are also found in the structure of the fauna. A total 
fraction of species, developing on Rosaceae and Fa-
gaceae, decreases down to 32% and becomes virtually 
similar to that typical of the World fauna of Rhynchiti-
dae. A fraction of species, developing on Fabaceae and 
Betulaceae (7% each), and also on Vitaceae and 
Myrtaceae (6% each) is also rather large. In the  
tropics, nearly half of the fauna of Rhynchitidae  
(43%) is associated with the remaining 27 host plant 
families. 

Peculiarities of Trophic Links of Rhynchitidae 
Dwelling in the Temperate and Tropical Zones 

Hence, in both geographical zones examined, the 
majority of Rhynchitidae is associated with the fami-
lies Rosaceae, Fagaceae, and Betulaceae. In the tem-

perate zone, half of the species is associated with these 
families, whereas in the tropical zone, only a third of 
them is. Rhynchitidae of both faunas are associated 
with host plants of 23 families (Aceraceae, Anacardi-
aceae, Asteraceae, Berberidaceae, Betulaceae, Cista-
ceae, Cupressaceae, Ericaceae, Fabaceae, Fagaceae, 
Lauraceae, Mimosaceae, Myricaceae, Myrtaceae, 
Oleaceae, Polygonaceae, Rosaceae, Salicaceae, Sym-
plocaceae, Tamaricaceae, Tiliaceae, Ulmaceae, and 
Vitaceae); however, a smaller number of species de-
velops on these plants in the tropics. Among the spe-
cies of Rhynchitidae and Attelabidae, representatives 
of the first family were recorded on 25 host plant fami-
lies, comprising 37.3% of all the families mentioned in 
our paper (Berberidaceae, Bombaceae, Cistaceae, Clu-
siaceae, Cupressaceae, Dioscoreacea, Eleagnaceae, 
Hamamelidaceae, Illiceaceae, Junglandaceae, Menis-
permaceae, Mimosaceae, Moraceae, Myricaceae, Myr-
sinaceae, Oleaceae, Onagraceae, Pinaceae, Platana-
ceae, Podocarpaceae, Rhamnaceae, Sonneratiaceae, 
Symplocaceae, Tamaricaceae, and Vitaceae). 

TROPHIC LINKS OF ATTELABIDAE 

Trophic Links of Attelabidae of the World Fauna 

Representatives of the family Attelabidae were 
found on plants of 44 families; no Rhynchitidae de-
velop on 20 of these families (more than 45% of floral 
composition). 16% of leaf-roller species is associated 
with these families (Arecaceae, Aristolochiaceae, Ca-
prifoliaceae, Celastraceae, Celtidaceae, Clethraceae, 
Cornaceae, Ebenaceae, Eleocarpaceae, Hydrangea-
ceae, Lecythidaceae, Melastomotaceae, Myrsinaceae, 
Rubiaceae, Smilacecaea, Staphyleaceae, Styracaceae, 
Theaceae, Urticaceae, and Verbenaceae). 

Species, associated with Fagaceae (16.1%) exceed 
all the other groups (Fig. 2). More than 7% of leaf-
roller species were recorded from the families Betu-
laceae, Rosaceae, Myrtaceae, and Fabaceae (7–8% of 
species on average). Species, developing on the latter 
5 families, comprise more than 46% of the World 
fauna. The structure of trophic links of Attelabidae 
significantly differs from that of Rhynchitidae and 
Attelabidae combined (see below), being expressed in 
a decreased significance of Rosaceae (15% in 
Rhynchitidae and Attelabidae against 8% in Atte-
labidae) and in the twofold larger significance of 
Myrtaceae (4% and 7%, correspondingly). Nearly 54% 
of Attelabidae are associated with other 39 host plant 
families, with a single species developing on each of 
21 families (about 48% of all species). 

 
Fig. 1. Links of Rhynchitidae with plant families: Ac., Aceraceae; 
Sal., Salicaceae; Bet., Betulaceae; Fag., Fagaceae; Ros. Rosaceae. 

 

Fig. 2. Links of Attelabidae with plant families. Designations as in 
Fig. 1. 
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Trophic Links of Attelabidae of the Temperate Zone 

In the temperate zone, Attelabidae were found on 
host plants of 16 families; only 4 of these families 
(Lamiaceae, Staphyleaceae, Ulmaceae, and Urtica-
ceae, comprising 25% of families) are not host plants 
in the tropics and subtropics. More than half of all the 
species (up to 58%) were recorded on Fagaceae, Betu-
laceae, and Ulmaceae (24, 21, and 13%, correspond-
ingly). From 2 to 4 species dwell on the families 
Rosaceae, Fabaceae, Urticaceae, and Polygonaceae.  
A single species was found on representatives of each 
of the remaining 9 families. 

Trophic Links of Attelabidae of the Tropical Zone 

In the tropics and subtropics, the number of host 
plant families of Attelabidae increases twofold  
(32 families). The fraction of 20 families (63% of the 
entire floral composition) strongly increases. These 
families are Aceraceae, Annonaceae, Arecaceae, Aris-
tolochiaceae, Asteraceae, Combretaceae, Cornaceae, 
Ebenaceae, Eleocarpaceae, Ericaceae, Euphorbiaceae, 
Lauraceae, Lecythidaceae, Melastomotaceae, Myrta-
ceae, Orchidaceae, Salicaceae, Sterculiaceae, Thea-
ceae, and Verbenaceae; only tropical leaf-rolling bee-
tles are associated with these families. More than  
10 species of Attelabidae (36%) were found on the 
families Myrtaceae, Fagaceae, and Rosaceae (17, 10, 
and 8%, correspondingly). Nearly the same number of 
species develops on plants of the families Fabaceae, 
Polygonaceae, Betulaceae, Anacardiaceae, Lauraceae, 
and Combretaceae (4–7% on each family on average). 
Species, associated with these 9 families, form the 
basis (more than 70%) of the tropical fauna of Atte-
labidae. From 2 to 4 species were recorded on 9 fami-
lies, and plants of 14 families are hosts for a single 
species of leaf-rolling beetles each. 

Peculiarities of Trophic Links of Attelabidae, 
Dwelling in the Temperate and Tropical Zones 

Comparing the faunas examined, it should be noted 
that the basis (up to 58%) of the species composition 
of Attelabidae of the temperate zone consists of forms, 
developing on Fagaceae, Betulaceae, and Ulmaceae, 
whereas in the tropics and subtropics, the basic spe-
cies, forming the fauna, develop on a large number of 
families (9). The taxa, associated with 2–4 species of 
Attelabidae, comprise a larger fraction in the temper-
ate zone in comparison with the tropical and subtropi-
cal ones (57 and 44%, correspondingly), although the 
tropics are richer in such taxa (14 families), in com-
parison with the temperate zone (9 families). The frac-
tion of families, associated with a single species of 
Attelabidae each, is approximately similar in both 
zones (25 and 28%). 12 families (Anacardiaceae, 
Betulaceae, Celcidaceae, Clethraceae, Fabaceae, Fa-
gaceae, Magnoliaceae, Polygonaceae, Rosaceae, Smi-
lacaceae, Styracaceae, and Tiliaceae) are nearly eve-
rywhere populated by leaf-rolling beetles, although 
species, associated with these plants, comprise 52% 
and 79% of all the species in tropical and temperate 
faunas, respectively. The difference in trophic links 
between these faunas is significantly greater than that 
in Rhynchitidae, which could be explained by the pov-
erty of the temperate fauna of Attelabidae. 

TROPHIC LINKS OF RHYNCHITIDAE 
AND ATTELABIDAE 

Trophic Links of Rhynchitidae and Attelabidae 
of the World Fauna 

At present, associations between Rhynchitidae and 
Attelabidae and 67 host plant families were estab-
lished (Legalov, 2003) (table). 1.9% of genera and 
1.3% of these beetles develop on 3 families (Pinaceae, 

 
Fig. 3. Links of Rhynchitidae and Attelabidae with plant families. Designations as in Fig. 1. 
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Distribution of the number of genera and species of Rhynchitidae and Attelabidae among higher taxa of host plants 

Plants Number of genera and species 

subclass order family genera % species % 

Pinales Pinaceae 1 0.4 1 0.2 

Cupressales Cupressaceae 3 1.1 4 0.9 Pinidae 

Podocarpales Podocarpaceae 1 0.4 1 0.2 

Magnoliidae  Magnoliaceae 2 0.7 2 0.5 

  Annonaceae 3 1.1 3 0.7 

 Laurales Lauraceae 11 4 14 3.2 

 Aristolachales Aristolochiaceae 1 0.4 1 0.2 

 Illiciales Illiciaceae 1 0.4 1 0.2 

Ranunculidae Ranunculales Ranunculaceae 2 0.7 2 0.5 

  Berberidaceae 2 0.7 2 0.5 

Hamamelididae Hamamelidales Hamamelidaceae 1 0.4 1 0.2 

  Platanaceae 1 0.4 1 0.2 

 Urticales Celtidaceae 1 0.4 3 0.7 

  Ulmaceae 6 2.2 9 2.1 

  Moraceae 1 0.4 1 0.2 

  Urticaceae 2 0.7 2 0.5 

 Fagales Fagaceae 34 11.3 66 15.3 

  Betulaceae 22 7.9 46 10.7 

 Myricales Myricaceae 3 1.1 4 0.9 

 Junglandales Junglandaceae 1 0.4 1 0.2 

Caryophylidae Polygonales Polygonaceae 11 4 13 3 

Dilleniidae Theales Theaceae 1 0.4 1 0.2 

  Clusiaceae 1 0.4 1 0.2 

 Violales Cistaceae 3 1.1 3 0.7 

 Tamaricales Tamaricaceae 1 0.4 3 0.7 

 Salicales Salicaceae 9 3.2 18 4.1 

 Ericales Clethraceae 1 0.4 1 0.2 

  Ericaceae 5 1.8 8 1.9 

 Ebenales Styracaceae 3 1.1 3 0.7 

  Symplocaceae 2 0.7 3 0.7 

  Ebenaceae 2 0.7 2 0.5 

 Primulales Myrsinaceae 2 0.7 2 0.5 

 Malvales Eleocarpaceae 1 0.4 1 0.2 

  Tiliaceae 5 1.8 6 1.4 

  Sterculiaceae 3 1.1 3 0.7 

  Bombaceae 1 0.4 1 0.2 

  Malvaceae 2 0.7 2 0.5 

 Euphorbiales Euphorbiaceae 5 1.8 6 1.4 

Rosidae Rosales Rosaceae 30 10.8 66 15.3 

 Grossulariales Hydrangeaceae 1 0.4 1 0.2 
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Table (Contd.)  

Plants Number of genera and species 

subclass order family genera % species % 

 Fabales Mimosaceae 2 0.7 2 0.5 

  Fabaceae 21 7.6 27 6.2 

 Myrtales Lythraceae 2 0.7 2 0.5 

  Sonneratiaceae 2 0.7 2 0.5 

  Combretaceae 5 1.8 8 1.9 

  Lecythidaceae 1 0.4 3 0.7 

  Myrtaceae 10 3.6 19 4.4 

  Melastomotaceae 1 0.4 1 0.2 

  Onagraceae 1 0.4 1 0.2 

 Rutales Anacardiaceae 11 4 12 2.8 

 Sapindales Staphyleaceae 1 0.4 1 0.2 

  Aceraceae 8 2.9 13 3 

 Cornales Cornaceae 1 0.4 1 0.2 

 Celastrales Celastraceae 1 0.4 1 0.2 

 Rhamnales Rhamnaceae 2 0.7 2 0.5 

  Vitaceae 3 1.1 7 1.6 

 Eleagnales Eleagnaceae 1 0.4 1 0.2 

Asteridae Oleales Oleaceae 3 1.1 3 0.7 

 Gentinales Rubiaceae 1 0.4 1 0.2 

 Dipsacales Caprifoliaceae 1 0.4 1 0.2 

 Lamiales Verbenaceae 1 0.4 1 0.2 

  Lamiaceae 2 0.7 2 0.5 

 Asterales Asteraceae 3 1.1 7 1.6 

Liliidae Smilacales Smilacaceae 1 0.4 2 0.5 

  Dioscoreaceae 1 0.4 1 0.2 

 Orchidales Orchidaceae 2 0.7 2 0.5 

Arecidae Arecales Arecaceae 1 0.4 1 0.2 

The classification of plants is given according to Takhtadjan (1966), Takhtadjan et al. (1978, 1980, 1981, 1982), and also Abramov  
et al. (2001) 

 
Cupressaceae, and Podocarpaceae) of angiosperm 
plants of the subclass Pinidae (table). All the other 
genera (98.1%) and species (98.7%) of Rhynchitidae 
and Attelabidae, taken together, are associated with  
2 classes of angiosperm plants. The most abundant 
beetle fauna was recorded on the families Fagaceae 
and Rosaceae (15% of beetle species on each family), 
belonging to the rather remote orders Fagales and 
Rosales (table). More than one third of the species 
composition of Rhynchitidae and Attelabidae is asso-
ciated with these families (Fig. 3). The second place is 
occupied by species, associated with the family Betu-
laceae (11%), closely related to Fagaceae. Species, 

found on Fabaceae, occupy the fourth place (6.2%). 
The fraction of Rhynchitidae and Attelabidae, devel-
oping on Myrtaceae and Salicaceae (4% on each fam-
ily), is also rather large. More than half (56%) of all 
the species concerned are associated with these 6 
families (Fig. 3). More, than 10 species (3%) develop 
on representatives of each of the families Lauraceae, 
Aceraceae, Polygonaceae, and Anacardiaceae. More 
than 1% of species (or 5 species) of Rhynchitidae and 
Attelabidae are associated with each of 6 families 
(Euphorbiaceae, Tiliaceae, Aceraceae, Vitaceae, Com-
bretaceae, and Ulmaceae). Each of 51 host plant fami-
lies is populated by 1 to 4 species; 20% of representa-
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tives of Rhynchitidae and Attelabidae develop on 
these plants. 

According to their distribution, all host plant fami-
lies could be subdivided into three groups: temperate, 
tropical, and cosmopolite one. The beetles studied are 
associated with 37 mainly tropical families (Anacardi-
aceae, Annonaceae, Arecaceae, Aristolochiaceae, 
Bombaceae, Clethraceae, Clusiaceae, Combretaceae, 
Dioscoreaceae, Ebenaceae, Eleocarpaceae, Ericaceae, 
Euphorbiaceae, Hamamelidaceae, Illiaceae, Lauraceae, 
Lecythidaceae, Lythraceae, Magnoliaceae, Malvaceae, 
Melastomotaceae, Myrtaceae, Orchidaceae, Podocar-
paceae, Rhamnaceae, Rubiaceae, Sonneratiaceae, 
Sterculiaceae, Styracaceae, Symplocaceae, Theaceae, 
Urticaceae, Verbenaceae, and Vitaceae). The taxa 
listed comprise more than half (55%) of all weevil 
host plant species. However, only one third of Rhyn-
chitidae and Attelabidae (35% of genera and 28% of 
species) develop on these plants. The larger beetle 
fraction (about 58% of genera and 54% of species) 
were recorded on representatives of 25 (37% of all 
families) cosmopolite families (Aceraceae, Astera-
ceae, Berberidaceae, Caprifoliaceae, Celastraceae, 
Celcidaceae, Cistaceae, Cornaceae, Cupressaceae, 
Eleagnaceae, Ericaceae, Fabaceae, Fagaceae, Hy-
drangeaceae, Juglandaceae, Lamiaceae, Myricaceae, 
Oleaceae, Platanaceae, Ranunculaceae, Rosaceae, 
Smilacaceae, Staphyleaceae, Tamaricaceae, and Ul-
maceae. The poorest fauna (15% of genera and 18% of 
species) was found on 5 temperate (8%) families 
(Betulaceae, Onagraceae, Pinaceae, Polygonaceae, and 
Salicaceae). Interesting data were obtained after calcu-
lation of the average number of weevil species 
(Rhynchitidae and Attelabidae) per plant family. The 
largest number of species (16 species, or 3.6%) were 
recorded on plant families, distributed mainly in the 
temperate zone; 9 (3%) and 3 (1%) species populate 
cosmopolite and tropical families, respectively. Thus, 
the largest number of species of the weevils examined 
develops on cosmopolite and tropical plant families, 
although the latter comprise half of all the families, 
associated with Rhynchitidae and Attelabidae. 

The widest associations were observed between 
Rhynchitidae and Attelabidae and dicotyledonous 
plants (94%), especially those out of rather advanced 
subclasses Rosidae (40%) and Hamamelididae (31%). 
The weevils examined are mainly associated with the 
orders Fagales, Rosales, and Myrtales. Species, devel-
oping on families from these orders, comprise nearly 
half of the entire fauna. Only 5% of all the beetles, 

mainly those of the family Attelabidae, develop on 
monocotyledonous plants. Only representatives of the 
most primitive Rhynchitidae (1.3%) are associated 
with gymnospermous plants. 

Some peculiarities could be revealed in trophic 
links of Rhynchitidae and Attelabidae (table). The 
number of genera, developing on Betulaceae and Fa-
baceae, is virtually the same. A smaller group is repre-
sented by genera, found on Polygonaceae and Anacar-
diaceae (4% of genera, associated with each family).  
A total of 52% of genera (a fraction smaller than 62% 
fraction of species) was recorded from the families 
Fagaceae, Betulaceae, Fabaceae, Polygonaceae, and 
Anacardiaceae. 3 beetle genera (more than 1%) de-
velop on 15 host plant families; each of 29 families is 
associated with a single genus. 

Comparing trophic links of Rhynchitidae and Atte-
labidae, it should be noted that the first weevil family 
possesses a wider spectrum of host families for their 
development (49) than the second one (44). At the 
same time, the fraction of host plant families, where 
only one of these families can develop, is also larger in 
Rhynchitidae (51% of families concerned) than in 
Attelabidae (43%); however, approximately the same 
fraction of species develop on these host plant groups 
(18% in Rhynchitidae and 16% in Attelabidae). Rep-
resentatives of both weevil families were recorded on 
24 host plant families (Arecaceae, Anacardiaceae, An-
nonaceae, Asteraceae, Betulaceae, Combretaceae, Eri-
caceae, Euphorbiaceae, Fabaceae, Fagaceae, Lamia-
ceae, Lauraceae, Lythraceae, Magnoliaceae, Malva-
ceae, Myrtaceae, Orchidaceae, Polygonaceae, Ranun-
culaceae, Rosaceae, Salicaceae, Sterculiaceae, Tili-
aceae, and Ulmaceae); the richest species composition 
of weevils examined was noted on these families. Spe-
cies, associated with 6 families (more than 10 beetle 
species were recorded on plants, belonging to these 
families) form the basis of the fauna of Rhynchitidae 
(Fig. 1); the faune of Attelabidae (Fig. 2) is associated 
mainly with 5 host plant families. It should be noted 
that the family Fagaceae is one of the main trophic 
plant families for both weevil families. Faunas of 
Rhynchitidae and Attelabidae on Rosaceae and Betu-
laceae are also rich. Further examination of trophic 
links would probably result in the enlargement of the 
species list. 

Trophic Links of Rhynchitidae and Attelabidae 
of the Temperate Zone 

Representatives of the temperate fauna develop on 
representatives of 42 host plant families. At the same 
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time, trophic links with 14 families were revealed only 
in the temperate zone. In the tropical fauna, species, 
developing mainly on cosmopolite and temperate 
families, are absent, but species (17%) associated with 
the families Annonaceae, Arecaceae, Aristolochiaceae, 
Combretaceae, Cornaceae, Ebenaceae, Eleocarpaceae, 
Euphorbiaceae, Hamamelidaceae, Lecythidaceae, Me-
lastomotaceae, Moraceae, Myrsinaceae, Orchidaceae, 
Podocarpaceae, Sonneratiaceae, Sterculiaceae, Thea-
ceae, and Verbenaceae, being most diverse in the trop-
ics and subtropics, are added. Some other changes are 
also observed in the structure of the species composi-
tion of tropical plants, in comparison with the temper-
ate fauna. The fraction of species, developing on 
Rosaceae and Fagaceae, decreases down to 39%, be-
coming virtually similar to that in the entire fauna; at 
the same time, the number of species, associated with 
Fagaceae, increases, occupying the first place. The 
number of species, associated with Rosaceae, de-
creases nearly twofold (13%). Such an abundance of 
species of Rhynchitidae and Attelabidae in these plant 
families could be explained by the cosmopolite distri-
bution of Fagaceae and Rosaceae. Probably, situation 
with Rhynchitidae and Attelabidae, developing on 
Rosaceae, changes in the tropics, owing to decrease in 
the number of representatives of Rosaceae towards the 
equator; however, close relations between subtropical 
and tropical faunas of Rhynchitidae and Attelabidae 
hamper this analysis, at least at present. The fraction 
of species, developing on the cosmopolite families 
Fabaceae (8%) and Betulaceae (7%), and also on the 
mainly tropical and subtropical families Myrtaceae 
(8%) and Lauraceae (5%), is rather high in the tropical 
fauna. Nearly half of the fauna of Rhynchitidae and 
Attelabidae is associated with the other 41 plant fami-
lies. More than 5 species were found on 6 plant fami-
lies. From 1 to 4 species were recorded on representa-
tives of the rest 35 families. In should be noted that 
nearly 40% of host plant families are associated with 1 
species each, and 23%, with 2 species. 

Peculiarities of Trophic Links of Rhynchitidae 
and Attelabidae, Dwelling in the Temperate 

and Tropical zones 

Comparison of the data obtained demonstrates that 
the richest fauna of Rhynchitidae and Attelabidae is 
associated with the widespread families Rosaceae and 
Fagaceae, and also with the cosmopolite Betulaceae, 
in both temperate and tropical and subtropical zones. 
In the temperate zone, significance of Salicaceae and 
Aceraceae as host plants increases, whereas the role of 

Fabaceae, Myrtaceae, and Lauraceae is rather high 
only in the tropics. In both zones, Rhynchitidae and 
Attelabidae develop on host plants of 28 families 
(Aceraceae, Anacardiaceae, Asteraceae, Berberida-
ceae, Betulaceae, Celcidaceae, Cistaceae, Clethraceae, 
Cupressaceae, Ericaceae, Fabaceae, Fagaceae, Lau-
raceae, Magnoliaceae, Mimosaceae, Myricaceae, 
Myrtaceae, Oleaceae, Polygonaceae, Rosaceae, Sali-
caceae, Smilacaceae, Styracaceae, Symplocaceae, 
Tamaricaceae, Tiliaceae, Ulmaceae, and Vitaceae); 
however, the fraction of species, associated with these 
families, is somewhat higher in the temperate zone 
(93%), in comparison with the tropical one (83%). 
Peculiarities of the temperate fauna also include the 
fact that its basis is formed of species, feeding on 3 
host plant families (58%), whereas in the tropical and 
World faunas, this group comprises 6 families (56 and 
60% of species, respectively). 

DIAPASON OF TROPHIC LINKS 

Diapason of trophic links differs in different species 
of Rhynchitidae and Attelabidae. The majority of spe-
cies of Rhynchitidae (77%) develop on species of a 
single host plant family. 19% of species were noted in 
plants of 2 or 3 families. Only 5% of Rhynchitidae are 
associated with 4–9 host plant families. They mainly 
include representatives of the genus Bystiscus. Each of 
the genera Eugnamptus, Deporaus, Temnocerus, and 
Neocoenorrhinus contains a species with similar wide 
trophic links. The situation is analogous in Atte-
labidae. The largest number of species (84%) is asso-
ciated with a single host plant family. A significantly 
smaller number of species (9%) was found on repre-
sentatives of 2 families. 3 families are populated by 
only 4% of leaf-rollers (Attelabidae). Only representa-
tives of the subfamily Apoderinae can dwell on 4 or 
more plant families. According to this analysis, the 
overwhelming majority of species of Rhynchitidae and 
Attelabidae (80%) develop on representatives of  
a single family of plants and, most frequently, only on 
several closely related genera. 16% of weevils were 
found on representatives of 2 or 3 families. Only 4% 
of the fauna are able to develop on representatives of 
many families (from 4 to 9). This group includes 
mainly leaf-rolling species. 

Nearly two thirds (58%) of the fauna of Rhynchiti-
dae are associated with a single plant genus. The num-
ber of species, associated with 2–5 genera, is also 
rather significant, whereas the number of species, de-
veloping on more than 6 genera, constitutes only 6% 
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of species. Attelabidae are even more specialized than 
Rhynchitidae. For example, 75% of their species are 
associated with a single plant genus; 18% of species 
were found on 2 or 3 genera. Only 6% of species are 
associated with 4–8 plant genera. In Rhynchitidae and 
Attelabidae on the whole, the fraction of monophagous 
species constitutes 65%. 20% of species successfully 
develop on 2 or 3 genera. Only 12% of the species 
adapted to host plants of 4–12 genera. 

Thus, the main part of weevils examined become 
adapted to development on a small number of plants, 
as a rule, belonging to 1 or 2 genera of the same family 
or, less frequently, of two closely related families. 
Some representatives of advanced groups (mainly leaf-
rollers) could populate several, sometimes even re-
mote plant families. For such species, not the host 
plant species, but its part, where a larva develops, is 
important. It could be explained by the development of 
larvae in dead plant tissues, because a female gnaws 
conductive tubules and part of the plant with the laid 
eggs dies. However, even these polyphagous species 
possess preferable plants. 

The largest number of species of weevils examined 
develops on cosmopolite and tropical plant families. In 
all the zones, the richest fauna of Rhynchitidae and 
Attelabidae was noted on representatives of wide-
spread families Rosaceae and Fagaceae, and also on 
cosmopolite Betulaceae. In the temperate zone, the 
role of Salicaceae and Aceraceae as host plants in-
creases; Fagaceae, Myrtaceae, and Lauraceae are very 
important in feeding of tropical species. The spectrum 
of trophic plant families is wider in Rhynchitidae (49) 
in comparison with Attelabidae (44). 

Thus, angiosperm plants, which appeared in the 
early Cretaceous (Abramov et al., 2001) and, proba-
bly, caused the Cretacean biocenotic crisis, strongly 
affected insects (Zherikhin, 1980). The development 
of diversity of angiosperm plants (about 250 thousand 
modern species) that served as a basis for the forma-
tion of various ecological groups of Rhynchitidae and 
Attelabidae and allowed them to populate different 
parts of plants. The appearance of the leaf plate was 
most important, because beetles started to roll it, pro-
viding the successful development of larvae. In the 
Paleogene, all this resulted in the appearance of many 
new tribes of Rhynchitidae and in the formation of a 
new family Attelabidae that completely passed to leaf 
rolling. Thus the ability to develop on angiosperm 
plants has strongly influenced the evolution of Rhyn-
chitidae and Attelabidae, providing their diversity. 
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