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A range of fairly common plants were investigated in Darling in the Western Cape, to
determine their pollinator syndromes, and to evaluate the relative importance of
monkey beetles (Scarabaeidae: Rutelinae: Hopliini) and relatively short-tongued
horseflies (Tabanidae) in their pollination. Detailed observations showed that all the
plants investigated are visited by more than one insect species. Visitation rates and
pollen loads of all insects found on the plants were used to assess their pollination
efficiency. For all plants investigated, only a subset of the visitor-suite was found to
contribute to the plant's reproductive success. Geissorhiza radians (Thunb.)
Goldblatt and Wachendorfia paniculata L. seem to have specialized pollinator
systems, both relying on tabanids for their pollination, while Heliophila coronipifolia,
L. Monsonia speciosa, L.f. Ornothogalum thyrsoides, Jacq. Romulea hirsuta (Klatt)
Baker and Ursinia anthemoides (L.) Poir. appear to have more generalized pollinator
syndromes. Monkey beetles were the predominant and generally the most efficient
poliinators for all these species. It is therefore concluded that these two insect
groups are important pollinators of the plants investigated and probably play a part in
the pollination of several other plants in the community.

An evaluation of the larval requirements of pollinators revealed that although some
species show clear patterns in terms of what types of soil conditions they prefer,
successful emergence of insect species is generally not limited by a shortage of
suitable habitats. Environmental variability may therefore play the largest role in
determining the emergence and abundance of pollinators. This has implications for
plants reliant on insects for their pollination, especially for species with specialized
pollinator syndromes. Fluctuations in the environment may be a partial explanation
for the prevalence of the generalized pollination syndromes observed.
























N 1ODS

1. Pollinator guilds

1.1 Selection of study plants

To determine which plant species to investigate, preliminary observations
were made of flower were visitation by tabanids and/or monkey beetles. A
total of nine fairly common plant species were identified, of which seven
species from six different families were eventually chosen for closer

investigation. These were identified in the Bolus Herbarium (Table 1).

Table 1: Flowering plants investigated for their pollinator syndromes.

Plant species Family Distribution Floral
morphology
Geissorhiza radians IRIDACEAE Darling - e cup-shaped
(Thunb.) Goldblatt Gordons Bay e red and purple
Heliophila coronopifolia BRASSICACEAE Vanrhynsdorp e open
L - Caledon e biue
Monsonia speciosa GERANIACEAE Clanwilliam - e dish-shaped
L.f. Caledon e pink with
orange pollen
Ornothogalum COLCHICACEAE widespread e cup-shaped
thyrsoides Jacq throughout ¢ white with dark
CFR stamens
Romulea hisuta (Klatt) IRIDACEAE Clanwilliam - e open,
Baker Elim shallowly
tubular
e pink
Ursinia anthemoides (L.) ASTERACEAE); Namaqualand e dish-shaped
Poir. - PE e yellow ray
florets, dark
centre
Wachendorfia paniculata HAEMODORACEAE Clanwilliam- e tubular,
L. PE enantiostylous
e pink
















ning pollinator efficiency than the number of different pollen types the
s carrying. This measure is used simply to assess the plant fidelity of a
ar insect, which gives some indication of the degree of foraging
ity of an insect. It was only used to assess pollination efficiency, where

and component values were found to be congruent.

val requirements of insect pollinators

te selection

in an idea of which pollinators use fairly open seasonally inundated
for their larval development, and to assess their preference of
ar soil conditions, thirty emergence traps were constructed. A detailed
ion and diagram of the traps is given in Appendix 1. The basic design
:d of a metal hoop, roughly 1m in diameter which formed the base of
. This was enclosed by a netting cone. An opening was left at the top
netting glued to a 90° bend which in turn led into a sealed jar that was
sriodically with 70% alcohol. This general design was based on the
2 that insects are negatively geotaxic. Thus after emerging from the

ilts will move upwards and eventually be caught in the “killing-jar”.

ps were set up on the 22 July 1998, and laid out in five transects,
ng of six traps each, with the two most extreme traps placed 50 to 150
t. These were set up in different depressions, each of which was
srised by a substantial body of standing water at the time of selection.
ure gradient from completely inundated to reasonably dry, was used
yrimary criteria for site selection, as soil moisture content was one of
yitat variables under investigation. In each transect, one trap was

completely submerged in the standing water, while a second was
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placed on the margin of the waterbody. A third was placed on soil w..ch v

substantially elevated and dry in order for it not to be considered a part of the
wetland. The remaining three traps were placed at regular intervals in
between. Since the aim of setting the traps was merely to try to obtain some
idea of the likely habitats of larval stages of pollinator guilds, the transects
attempted to cover some of the variation in the landscape and were not
treated as replicates in any way. However, due to the size-constraints of the
traps, areas covered by shrub vegetation could not be sampled, and thus only

areas with relatively short vegetation were enclosed.

Jars emptied of all their contents periodically until 29 September. Any insects
clearly not important as pollinators, such as midges and mosquitoes, were
discarded. The remaining insects were collected and kept in 70% alcohol for

later identification and analysis.

2.2 Soil collection and analysis

On 13 September, after a relatively dry period, single soil samples, weighing
between 50 and 150g, were collected from each trap, using a small soil
auger, and placed in sealed packets. These were taken back to the laboratory
where soil moisture content, organic content and percentage sand were
determined. The reason for assessing soil moisture content has already been
elucidated. Organic content may be an important factor in that larvae may
congregate in organically rich soils which possibly serve as a food source.
Percentage sand is a rough measure of soil types, with the lower the
percentage sand, the higher the clay fraction. It is hypothesized that larvae
prefer more sandy soils, as this allows greater mobility. Clay soils also often
become anoxic and water logged, conditions generally not favoured by

larvae.
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anics = [W(f) - W(a)l/W(f)*100

W(a) is the weight of the ashed sample.

ite soil analysis was conducted to determine percentage sand. The
rere initially dried as before at 60°C for 24 hours and then about 25g
ach sample was weighed and precisely recorded. Each sample was
arefully washed through a 63 pm sieve to remove all the silt and clay
nents. The removal of these latter components was assumed to be
ste when the water which had passed through the sieve, was no longer
wred. The sample that remained in the sieve was collected and ashed
same way as previously mentioned, since the coarse particulate
= matter had to be removed before the sand fraction of the soil samples

Je obtained. Percentage sand content was determined in the following

d = W(a)/W(fi)*100

W(fi) is the initial dry weight of the sample prior to sieving.

)ata analysis

icies which emerged in the traps were identified as far as possible and
umbers recorded. Frequencies of species emergence were examined
ermining whether the abundance of a particular insect was in any way
| to soil conditions. For each species, the overall soil conditions in which
'ere found, was determined by averaging percentage sand, percentage
cs and soil moisture content, from the soil corresponding to the traps
~vhich they were collected. This information was assimilated in a

ary table in order to obtain some indication of the possible habitat
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1.3 Monsonia speciosa

Monsonia speciosa had a relatively small suite of insect visitors, dominated in by
the monkey beetle, Lepithrix ornatella (Table 4). While both its absolute and
relative host pollen load were fairly small, in contrast to Bombyliidae sp2 (the
species with the second highest visitation rate), its PElI was four orders of
magnitude greater. Note that while the standard deviations for absolute and
relative host pollen loads are very great for L.ornatella, its visitation frequency
was more than 12 times as great as for Bombyliidae sp2. The average number of

pollen grains carried by each species did not differ ... arkedly.

Table 3: Measures of pollinator efficiency for the insects observed on the flowers
of Monsonia speciosa. . Absolute and relative host pollen loads were obtained
from individuals found on M.speciosa, while the average number of pollen types
was calculated from all individuals of that species collected for pollen analysis,

irrespective of the plant from which it was collected. Sample size is given in

parentheses.

Species Family Visitation n Abs. host Rel. host PEI Ave. no.

frequency pollen pollen load pollen types
(%) load (%) (n)

Bombyliidae BOMBYLIIDAE 6.7 2 2351233 17110 1.8*10 33+£1.2
sp2 3)
Heterochelus SCARABAEIDAE: 33 0 - - - 28+0.9
athriticus Hopliini (8)
Lepithrix SCARABAEIDAE: 90 13 61.1+2352 126+19.0 0.227 3.510.7
ornatella Hopliini (15)

1.4  Ornothogalum thyrsoides

Table 5 shows that three out of five species observed on Ornothogalum
thyrsoides. were monkey beetles. Heterochelus sp, was not analyzed for polien
as it was observed only once on this plant species. Therefore its PElI was not

calculated. Although Rhagioglossa edentula was not observed during detailed
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Rc . _._ilea hirsuta

e the suite of insect visitors was composed almost entirely of monkey
les, the two predominant insects were Lepisia rupicola and a species of
tid bee (Table 6). Heterochelus athriticus was observed more than once, but
>w absolute and relative host pollen load, as well as its low visitation
lency, resulted in a PEl which was markedly lower than the two more
mon species. Contrasting the results for the colletid and L. rupicola, it is clear
while the monkey beetle had a higher visitation frequency and PEI, the

tid generally carried both a higher absolute and relative host pollen load.

e 6: Measures of pollinator efficiency for the insects observed on the flowers
omulea Hirsuta. Absolute and relative host pollen loads were obtained from
iduals found on R.hirsuta, while the average number of pollien types was
lated from all individuals of that species collected for pollen analysis,
»ective of the plant from which it was collected. Sample size is given in
itheses. Where visitation frequency was less than 5%, PElI was not
lated.

yecies Family Visitation n Abs. host Rel. host PEI Ave. no.
frequency pollen pollen load pollen types
(%) load (%) (n)
asp1  APIDAE 33 - - - - 5

(1)

dae COLLETIDAE 333 4 867.51409 57.4 0.574 3.5+0.6
(4)

wchelus SCARABAEIBAE: 6.7 1 101 9.6 0.013 28+09
us Hopliini (8)

3 rupico SCARABAEIBAE: 50 9 583.3 £ 44.4 + 0.666 351x10
Hopliini 400 30.6 (12)

rix SCARABAEIBAE: 3.3 - - - - 35107
lla Hopliini (15)

cnema SCARABAEIBAE: 3.3 - - - - 37+14
7eata  Hopliini 7
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common insects. Both species of monkey beetles were found in relatively sandy
soils (79.7 £ 9.1% and 83.8 + 11.3% for Anysonyx sp. and Heterchelus sp.
respectively), in traps of intermediate water content. In contrast, both syrphid
species were found in traps with lower percentage sand (67.0 + 22.0% and 56.2
t+ 24.6% for syrphid sp1 and syrphid sp2, respectively). They were generally
found in traps closer to the standing waterbodies, and were generally associated
with higher percentage organics (12.4 + 13.8% and 8.2 + 8.45 for the two syrphid
species, when compared to 2.0 £ 0.2% and 4.6 £ 6.9% for the monkey beetles).
The relatively high standard deviations for each of these species indicates a poor

correlation between insect emergence and organic content in the soil.

Since Anisonyx sp. and Syrphid sp1 were only found in two traps no further
statistical analysis could be carried out on these species. Only Heterochelus sp1

and syrphid sp2 were therefore analysed statistically.

Using the Spearman Rank Correlation coefficient, the frequency of Heterochelus
emergence was found to be significantly positively correlated with percentage
sand (r = 0.429, t(n-2) = 2.513, n = 30, p =0.018), while no significant relationship
was observed between emergence frequency and percentage organic matter (r =
-0.343, t(n-2) = -1.933, n=30, p = 0.063) or water content (r =0.130, t(n-2) =
0.695, n=30, p = 0.493). For syrphid sp2, no significant relationship was found
between insect emergence and any of the habitat variables (Percentage sand: r
=-0.261, t(n-2) = -1.432, n=30, p = 0.163; Percentage organics: r =0.177, t(n-2) =
0.950, n=30, p = 0.350; Water content: r =0.068, t(n-2) = 0.360, n=30, p = 0.722).
Figures 1 and 2 illustrate the relationship between the frequency of insect
emergence and the three habitat variables, for Heterochelus sp. and Syrphid
sp2, respectively. Results of subsequent chi-squared tests carried out on the
same data, are displayed on Figures 1 and 2, particularly for the relationship
between monkey beetle emergence and water content (Fig 1C) and for the
relationship between the abundance of syrphid 2 and all environmental variables,

where a linear relationship is not observed.
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Figure 4. Changes in emergence of the four most common species over time.
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APPENDIX 1:

Emergence-trap design
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