Insects associated with pecan trees, Carya illinoinensis: characterisation,
impact and control
Dr Justin L Hatting, ARC-Small Grain, P/Bag X29, Bethlehem, 9700
(Technical and logistic support by Mr Hardus Du Toit and Mr Ivan Shubach, SAPPA)

Project overview (1 October 2019 – 30 September 2020)
During this fiscal year, three principal objectives were pursued (1) continue with insect surveys in the
Hartswater, Prieska and Modimolle regions, (2) investigate the entomopathogenic fungi, Beauveria
bassiana and Metarhizium anisopliae, as artificially-induced endophytes in pecan seedlings and (3)
preparation of a new project proposal on pheromone-based surveillance and damage-correlation of
African bollworm, Helicoverpa armigera, and false codling moth, Thaumatotibia leucotreta, in the
Hartswater, Prieska and Jacobsdal regions. Following, a brief overview of each of the two research
areas and an introduction to the new moth surveillance project.
1. Insect surveys
Local pecan cultivation continues to show impressive growth, increasing by 13 000 tons over the 10year period 2009 (4 200 tons) to 2019 (17 200 tons). Amidst such growth, insect pests are expected to
also gain importance as a production constraint, albeit of indigenous or exotic origin. Fortunately,
South African survey data have shown that only one of the ‘true’ pecan insect pests, naturally
associated with pecan in North America (region of origin of C. illinoinensis), is present locally (i.e.,
yellow pecan aphid, Monelliopsis pecanis). The current insect project thus serves as pre-emptive
approach in alerting the industry of new incursions as soon as noted. At least 15 insect species are
considered important pests of pecan in North America (listed in Insects Associated with Pecan
Cultivation in South Africa by Hatting 2018), but not yet detected in South Africa. Moreover, although
several pestiferous species are associated with pecan in South Africa, field trials during two previous
seasons, showed no financial benefit flowing from insecticide applications (up to 4 cover applications
per season). The perceived negative impact of locally occurring insect pests on nut development
appears negligible. However, as the area under pecan cultivation expands, the dynamics of the hostpest relationship may change; especially amidst a climate-changing environment.
During this reporting period, a total of 5 039 insects were collected at Hartswater, Prieska and
Modimolle. The overall ratio (%) of pestiferous : beneficial : neutral insects was 59 : 18 : 23. The sitespecific ratios are visually depicted in Figures 1-3. Fortunately, no (new) exotic incursions were noted.
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Fig. 1-3 Comparative number of insect ‘types’ recorded in each of the three regions from 1 October
2019 to 30 September 2020 (note: neutral insects are characterised as those species of which the
activity/role on pecan trees remain unknown).

The most prevalent pest insects recorded at Hartswater and Prieska comprised mainly sap-sucking
insects in the order Hemiptera; i.e., plant bugs (Miridae), seed bugs (Rhyparochromidae; Fig 1),
stinkbugs (Pentatomidae) and leafhoppers (Cicadellidae), as well as snout weevils (Coleoptera:
Curculionidae) with biting-chewing mouthparts.

Fig. 1. Adult seed bug, Paromius gracilis (Hemiptera: Rhyparochromidae), recovered in relatively high
numbers during June 2020 at Prieska and Hartswater. Total length ca. 10mm. This species appears to
be a seed feeder on grass, but may also affect other seeds. The reason for its presence on pecan trees
is not clear and the biology of P. gracilis remains unknown. Photo: JL Hatting, ARC-SG.

Another insect found in relatively high numbers in Prieska, during the April 2020 survey, was the leaf
beetle, Paradibolia abdominalis (Coleoptera: Chrysomelidae) (Fig. 2). Leaf beetles are foliage feeders
and are seen as some of the more injurious insect pests in other parts of the world; for example the
Colorado potato beetle (Leptinotarsa decemlineata), asparagus beetle (Crioceris asparagi) and cereal
leaf beetle (Oulema melanopus). Locally, P. abdominalis is not considered a major pest of any
cultivated plant and, as in the case with P. gracilis, its impact (if any) on pecan trees is unknown.
Another local observation involved a second chrysomelid, possibly one of the cucurbit beetles, feeding
on new bud-growth of pecan (Fig. 3). Pecan producers should keep an eye out for sporadic
infestations by these beetles as damage to the new growth seems notable (Fig. 3).

Fig. 2. Adult leaf beetle, Paradibolia abdominalis (Coleoptera: Chrysomelidae), recovered in relatively
high numbers at Prieska in April 2020. Total length ca. 2mm. Photo: B Germishuizen, ARC-SG.

Fig. 3. Adult leaf beetles and (right) damage caused to young pecan bud-growth. Photos: Andrie
Venter.

As reported during the previous 2018/19 cycle, a notable presence of the mottled stink bug (Afrikaans:
wollerige stinkbesie), Pseudatelus raptorius, at the Hartswater and Prieska sites, was again recorded
during 2019/20. Producers are referred to pages 10 – 15 of the Pecan Insect Guide (Hatting 2018) for
more information on this and other stinkbugs. Although a serious problem to the macadamia industry
in Mpumalanga, the two-spotted stinkbug, Bathycoelia distincta, was not recorded during the above
surveys.
The Modimolle surveys revealed high numbers of snout beetles (weevils) and leafhoppers; a similar
trend to the previous cycle. The snout beetle, Dereodus schoenherri (Coleoptera: Curculionidae) (Fig.
4), is a ‘new’ addition to the insects so far recovered from pecan trees. This species and other snout
beetles recorded on pecan trees are mainly foliage-feeders and not necessarily serious pests.
However, pecan producers should be on the lookout for the exotic pecan weevil, Curculio caryae (see
photos on page 39 - 40 of the Pecan Insect Guide). This insect affects the nuts and is considered one
of the primary pecan pests in the US, but is still absent from South Africa. Ongoing surveillance for C.
caryae as well as the exotic hickory nut weevil, Conotrachelus hicoriae, is needed across the South
African pecan industry.

Fig. 4. Adult snout beetle, Dereodus schoenherri (Coleoptera: Curculionidae), recovered in relatively
high numbers during the Modimolle surveys in February 2020. Total length ca. 10mm. Photo: JL
Hatting, ARC-SG.

Beneficials at the three sites comprised mainly ladybird beetles, spiders, lacewings and assassin bugs.
Last mentioned should not be confused with other sap-feeding hemipteran insects such as P. gracilis,
mentioned above. One such bug, Nagusta sp. (Hemiptera: Reduviidae) (Fig. 4), was active on trees
during the April 2020 surveys in Modimolle. Assassin bugs have a long syringe-like proboscis, which is
used to ‘sting’ and extract body fluids from their prey. All beneficials must be protected, as they render
an important (and free!) ecosystem service to the producer. Area–wide insecticide applications can
severely impact beneficial populations and may lead to resistance among certain pest species; serious
challenges are being faced by the local Macadamia industry due to such resistance. Producers are
reminded of the popular article “Ken jou (vriendelike) vyand”, published in three parts to cover insect
pathogens (SA Pekan, Lente 2015, Vol. 72, bl. 9 – 11), predators (SA Pekan, Somer 2016, Vol. 73, bl. 30
- 32) and parasitoids (SA Pekan, Winter 2016, Vol. 74, bl. 35 – 37).

Fig. 4. Assassin bug, Nagusta sp. (Hemiptera: Reduviidae), with syringe-like proboscis used to attack
and extract body fluid from prey. Total length ca. 14mm. Photo: JL Hatting, ARC-SG.

2. Endophytes
The endophyte part of this project was introduced to SAPPA members during the 2018/19 cycle. To
briefly re-cap: Endophytes are defined as microorganisms that live asymptotically within a plant
without causing any harm to the host. In these symbioses, the endophyte acquires nutrition and
shelter from the host plant, while in exchange, some endophytes can increase host-plant resistance
to insects and/or diseases, enhance tolerance to drought stress and/or improve host competitive
ability. The use of endophytic fungi for induced host-plant resistance against insect pests (and other
biotic stresses) holds potential value also for the South African pecan industry. Collaborative research
among researchers at ARC-Small Grain and scientists in the United States, has confirmed endophytism
of the entomopathogenic fungus (EPF), Beauveria bassiana, in pecan seedlings through artificial
inoculation. Although already published in the scientific media, a popular article (with expansion into
the effect of B. bassiana-endophytism against the pecan disease, Phytophthora cactorum) appears
elsewhere in this edition of SA Pecan/Pekan.
Ongoing research on endophytes…
The Insect Pathology lab at ARC-Small Grain, in collaboration with the National Collection of Fungi at
ARC-Plant Health and Protection, Pretoria, curate the largest and most diverse collection of
entomopathogenic fungi in South Africa. During 2018, seeds of cultivars Ukulinga, Wichita and
Choctaw, were surface-treated with a proprietary formulation of the EPF, Beauveria bassiana, and
planted under field conditions at Hartswater. These plants were maintained using standard nursery
practices and then sampled (stem and leaf material) in the spring of 2020. Material was surfacesterilized and plated onto a selective agar medium to allow fungal emergence/growth. After 10-days’
incubation, plates were checked and B. bassiana ‘emergence’ confirmed from both Ukulinga (leaf and

stem) and Choctaw (leaf; Fig. 5). Plant material is currently being dried for molecular verification of
endophytism.

Fig. 5. White growth (centre of plate) of Beauveria bassiana from leaf section of cultivar Ukulinga and
(right) cultivar Choctaw; 2 years after planting of fungus-treated seeds.

In May 2019, seed of cultivar Ukulinga was obtained from SAPPA and treated with three species of
entomopathogenic fungi prior to planting in small pots. The seedlings were maintained in a seedling
room under artificial light for 3 months before being transferred to larger 3L pots in a glasshouse.
During October 2019, two additional fungal treatments, leaf spraying and root drenching, were
administered and the seedlings then planted out under (nursery) field conditions in Hartswater (Fig.
6). Although initially viable, these seedlings (treated and untreated) aborted their leaves and never
recovered after the 2020-winter. However, some (redundant) pots were retained under glasshouse
conditions at ARC-SG, but as these were not intended for any further research, the watering regimen
became sub-optimal. Given the poor survival of the seedlings under field conditions, these potted
seedlings (Fig. 7) were ‘re-visited’ and a decision taken to destructively sample and quantify treatment
versus control effects. Measurements comprised fresh leaf biomass, stem weight and root weight (Fig.
8). After measurements were taken, all material was air-dried for later molecular confirmation of
endophytism (DNA results not included here).

Fig. 6. Seedlings planted out under field conditions at Hartswater on 25 October 2019

Fig. 7. Pecan seedlings in glasshouse at ARC-SG. Left batch = control and right batch = treated
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Fig. 8. Effect of endophyte-treatments on pecan seedling growth. Parameters: number of leaves
(LSD0.1 = 23.65), leaf biomass (LSD0.1 = 3.01), root biomass (LSD0.1 = 17.48) and stem biomass (LSD0.1 =
1.64). Average biomass expressed in grams. Within a parameter, bars with different letters differ
significantly with a 90% confidence level.

Compared to control plants (no endophyte exposure), no differences were noted in the number of
leaves or stem biomass. However, all three endophytes yielded significantly higher leaf biomass, with
endophtyte B increasing leaf-mass 2.5 times. In the absence of endophytes, plants channelled more
energy into root development; seemingly a survival strategy under the sub-optimal watering regimen.
This phenomenon suggests a ‘buffer effect’ by the endophytes, alleviating stress through improved
photosynthesis (higher leaf biomass) and possibly other physiological processes. Molecular tests to
confirm the presence/absence of these three endophytes in the treated plant material will be
reported in the 2020/21 cycle. In addition, new inoculation techniques (to seedlings) are being
explored and mature trees will be sprayed topically with EPF endophyte-suspensions. Treated plants
will be tested for endophytism and ‘positive’ plants screened for suppression of insect pests and/or
diseases under field conditions.

3.
Pheromone-based surveillance and damage-correlation of
Thaumatotibia leucotreta and African bollworm, Helicoverpa armigera

false
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During recent seasons, concern has increased over the potential impact of these two lepidopteran
pests on pecan yield and quality. FCM is an important pest of citrus in South Africa, with fruit-drop
typically occurring within 3-5 weeks after infestation. In that industry, fruit-drop surveying is
considered the only way to effectively gauge the impact of FCM. For pecan, the true impact remains
unclear, although initial studies indicated a low level of damage. On the other hand, FCM remains a
quarantine pest with implications upon export of infested nuts (see pages 46 – 48, Pecan Insect Guide).
African bollworm is known to cause damage during initial nut expansion that follows fertilization and
embryo development. During this time, small developing nutlets are targeted by young bollworm

larvae (see pages 49 – 50, Pecan Insect Guide). The larva creates a characteristic round entry hole in
the nutlet, feeding on its contents and arresting all further development.
The South African Pecan Nut Producers Association has expressed the desire to gather more ‘pecanspecific’ data on the flight patterns and damage potential of these two pests. Both pests have an adult
moth stage, enabling monitoring of male moths by pheromone trapping. Monitoring of moth flights
(using bucket funnel traps and yellow sticky traps, loaded with a sex pheromone) will be conducted at
the farm level. A total of 27 traps will be commissioned in the Vaalharts, Prieska and Jacobsdal regions.
Traps to be serviced every two weeks by technical staff from SAPPA and/or selected pecan farmers.
ARC-Small Grain will process the moths caught and temperature data will be sourced from ARC-Soil
Water and Climate (as well as from private farmers) and fitted to a model for pre-emptive notification
of larval activity. Scouting for damage to nuts will be conducted and a damage-index constructed
against moth flight activity. During the two-monthly insect surveys, ‘nut drop’ will be monitored and
nuts collected for quantification of damage and/or presence of FCM.

