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Introduction
» Importance of potato pests in Peruvian highlands
 Hypothesis and objectives

Methodology
o Study sites and experimental design
» Arthropod inventory and assessment methods

Results

o Arthropod inventory

* Insecticide effects on three functional insect groups

o Case studies: Activity of Andean potato weevils and flea beetles
* Insecticide effects on potato yield and tuber infestation

Conclusions



» About 6 to 8 pests in potato in the high Andes.
« Andean potato weevils are the main pests:

- Farmers mainly apply highly toxic insecticides
(carbofuran, aldicarb, methomyl,
metamidophos).

- Applications keep other pests under control.

* The potato tuber moth complex is the main
constraint in potato storage.

* A high number of predators and parasitoids
have been reported, but abundance is very
low.
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General

Agroecosystems, which have a high complexity
and species richness can have a good potential
to provide a high level of natural biological
control, and hence can Iincrease ecosystem
resilience to pest outbreaks.

Specific

Insecticides especially pyrethroids, organo-
phosphates and carbamates are highly toxic to a
wide range of natural enemies, and are
negatively interfering with natural control In
agroecosystems in Peruvian highlands.



Objective 1. To make and insect inventory in potato
agroecosystems of the central highlands
of Peru.

Objective 2. To explore the effects of Insecticide
applications on potato pest and natural
enemies at an altitude gradient.



Study areas

Mantaro valley (3250 to 3850 m asl).
Huasahuasi (2800 to 3600 m asl).
Five potato fields in each location (1300 m?).

Potato fields were equally divided into
Insecticide-treated (farmers’ practice) and
Insecticide-free plots.

Active and passive evaluation methods were
used to monitor arthropods.



Direct assessments
* Direct counts
e Sweeping net

Evaluation of potato tuber moths’ parasitoids
» Collection of immature stages
« Artificial infestation (egg and larvae)

Evaluation of ground-dwelling insects
o Pitfall traps

Taxonomic identification
e Taxonomic keys
o Specialists



Potato harvest
* Five subplots (five repetitions) of 5 x5 m
o Tuber evaluation
- Weight
- Infestation by APW, PTM/APTM and others

Statistical analysis
« ANOVA, LSD, Frieddman test, Chi-square test.



Total number 27,308
Order 9
Families 56
Phytophagous 20,581  (75.4%)
Predators 6,302 (23.1%)
Parasitoids 425 (1.5%)
Aranea 1,418




e Highly significant effects of insecticides in both regions
« Higher numbers of phytophagous in the Mantaro valley

Functional Methods of Huasahuasi Mantaro valley

group evaluation | C 5 | C 5

Phytophagous  Plant evaluation 193 615 *hk 1989 4133 *hk
Sweeping net 25 21 ns 1331 2655 rx
Pitfall trap 1350 2844 whk 1468 3957 *hk

Parasitoids Plant e_valuat|on ¥ 35 45 ns 120 225 xk
sweeping net

Predators Plant evaluation 68 131 K 55 112 ok
Plant evaluation® 26 50 ns 35 84 ok
Sweeping net (-) -) 40 41 ns
Pitfall trap 1654 2654 *hk 871 752 o
Pitfall trap® 335 453 162 197 ns

| = Insecticides, C = Control; ‘Araneae, ° Mainly Carabidae and Staphylinidae



e 19 herbivores on potato in Huasahuasi
« Significant effects of insecticides on insects of greater abundance

Huasahuasi (m asl)

Phytophagous
3600 3500 3400 3300 2800

Myzus persicae i el HK ns ns
Phytoliriomyza papae ns ) ) ns ns
Diabrotica sp. ns ns ns * ns
Epitrix yanazara ns ns ns * *
Cylidrorhinus sp.1 o * ns xk ok
Premnotrypes suturicallus i ool rk *hk rk
Phthorimaea operculella ns ns ns ns ns
Symmetrsichema tangolias ns ns ns ns ns
Copitarsia decolora ns ns ns ns ns
Agroptis ypsilon ns ns ns ns *
Russelliana solanicola (-) (-) (-) (-) (-)

(-) not found, ** P < 0.001, *P<0.05, ns=non significative



e 22 herbivores on potato in the Mantaro valley
e Significant effects of insecticides can be observed in more species

Mantaro Valley (m asl)

Phytophagous 3850 3800 3400 3300 3250
Myzus persicae ns ns ns ns FrE
Phytoliriomyza papae o * FrE ns FrE
Diabrotica sp. (-) (-) ) ns (-)
Epitrix yanazara ns * e e e
Cylidrorhinus sp.1 ok ns x * (-)
Premnotrypes suturicallus e e FrE * (-)
Phthorimaea operculella ns (-) ns () ns
Symmetrsichema tangolias ns ns ns ns ()
Copitarsia decolora ns ns ns ns ()
Agroptis ypsilon ns ns ns ns ns
Russelliana solanicola ns ns FHE e e

(-) not found, *** P < 0.001, ** P<0.01, *P<0.05, ns=non significative



 Very low abundance: only 424 individuals in ten fields
At many study sites “non-existent”

* Only for 2 species, significant effects of insecticides observed

Huasahuasi (m asl)

Mantaro Valley (m asl)

Parasitoids
3600 3500 3400 3300 2800 3850 3800 3400 3300 3250

Aphidius sp.1 (-) ns (-) (-) ns ns -) * ns ok
Dolichogenidea gelechiidivoris (-) ns (-) (-) (-) (-) ns ns (-) ns
Aphidius sp.2 ) ) ) () () ns () () () ()
Copidosoma koehleri () () () () ns () () () () ()
Thymebatis sp.1 ns ns ns ns (-) ns ns ns (-) ns
Thymebatis sp.2 ns ns ns ns -) (-) (-) (-) (-) ns
Incamyia sp. Frk ns * ns Frk ns * ns ) *

(-) not found, *** P < 0.001, *P<0.05, ns=non significative



e 113,000 eggs and 48,800 larvae of PTM and APTM exposed

« Although low parasitism rates occurred, 11 parasitoid species were
found:

- Braconidae (5), Ichneumonidae (4), Encyrtidae (1) and Tachinidae (1)

. Huasahuasi Mantaro Valley
Species
I % C % 2 I % C % 2
Phthorimaea operculella 6 0,24 7 0,28 ns 15 0,1 33 0,22 o
Synmetrischema tangolias 3 0,2 0 0 ns 6 0,2 15 0,5 *

** P<0.01, *P<0.05, ns=non significative



 Low abundance of plant inhabiting predators: 336 (1.3%) Syrphidae,
Hemerobiidae, Coccinelidae, etc.

 High abundance of growned-dwelling insects: 5996 (21.7%) individuals
o Carabidae were the most important family (18 species)
e Significant effects of insecticides at some sites

Predators Huasahuasi (m asl) Mantaro Valley (m asl)
3600 3500 3400 3300 2800 3850 3800 3400 3300 3250

Pelmatellus sp.2 kk ns *hk kk ns ns ns ns ns ns
Pelmatellus columbianus *hk ns ns Fhx * ns *hk ns ©) ©)
Blennidus sp.2 ns ) ) ) ) ok i * ) ns
Incagonum sp. (cerca chilense) ns ns ns ns ns ns ) ) i ns
Platycheirus saltana ns ns ) ) ) ) ) ns ) )
Staphilindae sp. 1 * ns ns ns ns ns ©) ©) ns ns
Staphilindae sp. 6 ok ns * ok ns * ns ns ns ns

(-) not found, *** P < 0.001, ** P<0.01, *P<0.05, ns=non significative
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Andean potato weevils aren’t controlled effectively by
Insecticides at all sites.

The population of parasitoids and plant inhabiting predators
IS very low.

Significant effects of insecticides were observed a t sites
with higher natural enemies abundance.

The long-term use of insecticide is very likely the main
cause for the low population of natural enemies.

An IPM approach could contribute to the recuperatio n of
natural enemies, which could Iinclude augmentation
strategies.
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