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Abstract

Spring-time alternative foraging resources of Mississippi
boll weevils Anthonomus grandis Boheman (Coleoptera:
Curculionidae) were determined from pollen analyses of
adults captured from March through May 1996.  There were
2057 pollen grains and 104 pollen types found in the
samples.  Pollen from 47 families, 64 genera, and 12 species
was identified in the samples.  March samples contained the
fewest pollen grains, types, genera, families, and species
while May samples contained the most.  Nine pollen types
were classified as Fabaceae and eight were Asteraceae.
Overall, pollen from plant families Asteraceae, Cornaceae,
Fagaceae, and Poaceae were the most common pollen types.
Asteraceae, Fagaceae, and Poaceae pollen were found in
more samples than any other plant family.  Our results
indicate that overwintering boll weevils in Mississippi
foraged on a large diversity of plant species.

Introduction

The boll weevil, Anthonomus grandis Boheman
(Coleoptera: Curculionidae), is a major cotton pest.
Although the larval stage forages mainly on flower buds and
fruits of the cotton tribe (Malvaceae: Gossypieae), the adult
stage has a wider range of foraging resources (Rummel et
al. 1978, Cross et al. 1975, Benedict et al. 1991, Jones et al.
1993, Jones and Coppedge 1996, Jones et al. 1997).  Adults
forage on a variety of malvaceous taxa including: Abutilon,
Cienfuegosia, Gossypium, Hampea, Hibiscus, Sida,
Sphaeralcea, and Thespesia (Walker 1959, Stoner 1968,
Cross et al. 1975, Chandler and Wright 1991, Jones et al.
1993).

Benedict et al. (1991) found not only Malvaceae pollen in
the midgut of south Texas boll weevils, but also pollen from
14 other families.  In boll weevils from northeastern
Mexico, they found Malvaceae pollen and pollen from five
other families.  Likewise, Jones et al. (1993) found boll
weevils captured in northeastern Mexico contained
Malvaceae pollen and pollen from 14 other families.  

Pollen from 44 families (Including Malvaceae) was found
in overwintering boll weevils captured in Uvalde, Texas
(Jones and Coppedge 1996).  In overwintering boll weevils

captured in Crockett, and Munday, Texas, Jones et al.
(1997) found pollen from 29 and 35 plant families,
respectively.

Alternative food sources play a significant role in adult boll
weevil survival especially during host-free periods.  It has
been suggested that foraging on non-malvaceous taxa
during host-free periods is an evolutionary adaptation to
living in the tropics where boll weevils remain active year
round (Jones et al. 1993).  Because Mississippi boll weevils
are not active year-round, we wanted to determine if
overwintering boll weevils foraged on non-malvaceous taxa
prior to cotton production.

Methods and Procedures

Adult boll weevils were captured in pheromone traps
(Hardee et al. 1975) from March through May 1996 near
Elizabeth (Washington Co.), Mississippi.  Hardee traps
(Hardee et al. 1996) were placed on the east and west sides
of a historically boll weevil active 10-ha cotton field (core
field).  In addition, traps were placed at approximately 1.7
km intervals for 13 km along four lines radiating from the
core field.  Trapped boll weevils were collected from all
traps twice weekly.  When possible, 10 captured boll
weevils were immediately frozen for pollen examination.
Since determination of foraging resources was more
important than individual foraging variability, as many as 10
boll weevils per trap were processed together in a single
centrifuge tube.  Prior to processing, boll weevils were
individually rinsed several times with 95% ethyl alcohol
(ETOH ).  Samples were chemically treated to dissolve the
insect tissue but not the pollen (Jones and Coppedge 1996).
Once reduced to a residue, samples were strained through
a 450µm screen.  Straining removes any large undissolved
body parts that might interfere with pollen identification.
The residue was stained with Safranine O.  One drop of
pollen residue was placed onto a glass slide.  Each sample=s
pollen residue was examined with light microscopy.  Pollen
was identified to the lowest rank possible:  family, genus, or
species.  No differentiation was made between
Chenopodiaceae and Amaranthaceae pollen nor between
Taxodiaceae and Cupressaceae pollen.

Results

We examined 240 boll weevils in 71 samples for pollen
(Table 1).   March had the fewest samples and May the
most.  Because more boll weevils were captured in May,
more May boll weevils were processed.  All March and
April samples contained pollen, and 94% of the May
samples contained pollen (Table 1).  Overall, 96% of the
spring samples contained pollen (Table 1).

A total of 2057 pollen grains was found in the samples
(Table 1).  Altogether, there were 104 pollen types of which
84 were identified (Table 2) to family, genus, or species
ranks.  Pollen representing 47 families, 64 genera, and 12
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species were identified in the samples.  May=s samples
contained more pollen (1682), types (70), families (39),
genera (44), and species (9) than samples in other months
(Tables 1 and 2).  May samples also had the greatest range
in number of pollen grains (1-226).  March samples
contained the fewest pollen grains (16), types (5), genera
(5), families (5), and species (1) (Tables 1 and 2).  More
unknown pollen types occurred in April=s samples (13,
Table 2).

More Fabaceae types were found than any other family
followed by Asteraceae.  Nine pollen types were classified
as Fabaceae.  Fabaceae genera included:  Gleditsia,
Medicago, Trifolium, and Vicia.  Eight Asteraceae genera
were encountered including: Ambrosia, Artemisia, Circium,
and Taraxacum.

Asteraceae pollen had the highest percent of total pollen in
March (63%, Table 3).  However, Fagaceae pollen had the
highest percent in April and May, 29 and 26% respectively
( T a b l e  3 ) .   A s t e r a c e a e ,  F a g a c e a e ,
Cupressaceae/Taxodiaceae, and Ulmaceae pollen grains
were found in all three months.  Percent Asteraceae,
Cupressaceae/Taxodiaceae, and Ulmaceae pollen
progressively lessened from March to May (Table 3).
Percent Poaceae grains increased from April to May.
Overall, Asteraceae, Cornaceae, Fagaceae, and Poaceae
pollen grains were the most common pollen types.

Asteraceae pollen grains were found in all samples In
March (Table 4).  Fagaceae pollen was found in more April
samples (89%) followed by Salicaceae (63%) and
Asteraceae (58%) pollen (Table 4).  Although Salicaceae=s
percent of total pollen was relatively low in April (4.6%)
and May (2.4%) (Table 3), Salicaceae pollen occurred in
more than 60% of April=s samples and more than 40% of
May=s (Table 4).  

Poaceae pollen was found in the greatest number of samples
(78%) in May followed by Fagaceae (74%), Asteraceae
(59%), and Oleaceae (50%).  In May, Fagaceae and Poaceae
pollen were found in more than twice as many samples as
pollen from other plant families.  Alismataceae pollen was
found in 5% of the samples in April and 17% of the samples
in May, but its percent of total pollen was too small, 0.24
and 0.65% respectively, to include in Table 3.  Overall in
the spring season, pollen from Fagaceae, Asteraceae, and
Poaceae were found in more samples than any other plant
family (Table 4).  Regardless of the month, Asteraceae
pollen was found in more than 50% of all samples (Table
4).

Discussion

Our results are similar to pollen analyses of overwintering
boll weevils trapped in Texas (Jones and Coppedge 1996,
Jones et al. 1997).  Pollen types found in Mississippi boll
weevils were similar to those found in Crockett, TX (Jones

et al. 1997).  This is not surprising since the habitat along
Mississippi traplines is similar to that along Crockett
traplines.  However, unlike Texas boll weevils, Mississippi
boll weevils foraged less on Fabaceae and Rhamnaceae
pollen.  Asteraceae, Fagaceae, Salicaceae, and Poaceae
pollen were the main pollen types found in Mississippi boll
weevils.

Like the Texas studies (Jones and Coppedge 1996,  Jones et
al. 1997), as the season progressed (March to May), more
boll weevils emerged and therefore more were trapped for
pollen analyses.  Likewise, the number of pollen grains and
pollen types found later in spring (May, 70), was much
higher than that found earlier (March, 5).  More plant
species are in bloom in May than March, and therefore more
pollen taxa are likely to be consumed.

In overall number of pollen grains during the spring season,
more Fagaceae pollen (26%) was found than any other type,
followed by Poaceae (18%), Asteraceae (6%) and
Cornaceae (6%).  Not only were more Fagaceae grains
found than any other type, but also Fagaceae pollen was
found in more samples (77%) than any other type.

Most Asteraceae encountered and the Cornaceae are
entomophilous (insect pollinated). Fagaceae and Poaceae
are anemophilous (wind pollinated).  Anemophilous types
are often considered accidental contaminants in the samples.
However, in caged studies, boll weevils consumed Celtis
laevigata  C. von Willdenow (Ulmaceae) pollen, an
anemophilous taxa (Benedict et al. 1991).  In addition,
honeybees are known to actively forage on both Fagaceae
and Poaceae pollen (Pellet 1977, Jones 1993).  Whether this
is also true for boll weevils is not known.

Summary

Overwintering boll weevils emerging prior to cotton
production must forage on other food sources to survive.
Pollen is high in protein and other nutrients needed for
survival.  Our results, indicate that overwintering boll
weevils in this Mississippi study site foraged on pollen from
a large diversity of plant species.  Boll weevils emerging in
March foraged on fewer alternative foraging resources than
boll weevils emerging in May.  As spring progressed, boll
weevils foraged on pollen from an increasing diversity of
plant species.  Since pollen feeding plays a role in boll
weevil survival, it is essential to know which alternative
foraging resources are utilized during host-free periods.
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Table 1.  Total number of samples (samples), boll weevils processed
(BW), samples containing pollen, percent with pollen, and pollen data by
month and season found in Mississippi boll weevils.

March April May Spring
Season

samples     3   19     49     71

BW     3   39   198   240

samples with pollen     3   19     46     68

% with pollen* 100 100     94     96

# pollen grains   16 413 1,682 2,057

Min # pollen grains      3     2       1       1

Max # pollen grains     9 117   226   226
* rounded to nearest whole number

Table 2. Monthly and overall spring session pollen type data encountered
in Mississippi boll weevils. 

March April May Spring

Season

# pollen types 5 53 70 104

# types identified 5 40 60   84

# types unknown 0 13 10   20

# families 5 33 39   47

# genera 5 39 44   64

# species 1   5   9   12

Min # pollen types 2   2   1     1

Max # pollen types 4 16 16   16

Mean # pollen types* 3  8  8  7
* rounded to nearest whole number

Table 3. Monthly and overall spring season percent of total number of
pollen grains per family for the most common plant families encountered
in Mississippi boll weevils.

March April May Spring
Season

Anacardiaceae   7.24   5.74

Apiaceae   3.15   1.78   2.04

Asteraceae 62.50   8.22   4.91   6.04

Cheno-Am**   3.63   0.43   1.07

Cornaceae   7.86   6.23

Cupressaceae/

Taxodiaceae**   6.25   2.42   0.18   0.68

Fabaceae   4.59   2.33    2.79

Fagaceae   6.25 29.06 25.74 26.25

Juglandaceae   4.67   3.69

Moraceae   5.32   0.49   0.47

Oleaceae   6.30   2.58   3.31

Poaceae   1.45 22.73 18.28

Rosaceae   6.29   1.77   3.46

Salicaceae   4.60   2.40   2.82

Ulmaceae   6.25   2.18   0.36   0.78

Violaceae   2.42   0.49
** No differentiation was made between Chenopodiaceae and
Amaranthaceae pollen grains nor between Cupressaceae and Taxodiaceae
pollengrains.
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Table 4.  Monthly and overall spring season percent of total number of
samples in which pollen from the most common plant families occurred
in Mississippi boll weevils.

March April May Spring

Season

Alismataceae   5.26 17.39 13.24

Anacardiaceae 47.83 32.35

Apiaceae 26.32   6.52 11.76

Asteraceae 100.00 57.89 58.70 60.29

Cheno-Am** 21.05 15.22 16.18

Cupressaceae/

Taxodiaceae**   33.33 15.79   6.52 10.29

Cyperaceae 10.53   2.17   4.41

Fabaceae 42.11 26.09 29.41

Fagaceae   33.33 89.47 73.91 76.47

Juglandaceae 47.83 32.35

Moraceae 36.84 15.22 20.59

Oleaceae 42.11 50.00 45.59

Poaceae 21.05 78.26 58.82

Salicaceae 63.16 43.48 47.06

Ulmaceae   33.33 21.05 10.87 14.71
** No differentiation was made between Chenopodiaceae and
Amaranthaceae pollen grains nor between Cupressaceae and Taxodiaceae
pollen grains.


