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« Main biotic constraint in potato production in the
high Andes.

e Distribution from Venezuela to northern
Argentina.

« APW complex:
- Genus Premnotrypes: 12 species
P. suturicallus, P. vorax, P. lathithorax
- Genus Rhigopsidius: 2 species
R. piercei and R. tucumanus
- Genus Phyrdenus: P. muriceus

 APW are managed by farmers mainly with
Insecticides with variable results and efficacy.




APW are flightless and migrate from
previous into new potato fields.

Fallows are free of APWSs.

PB stop the migration of APW
Premnotrypes suturicallus.

Experimentally APWs can’t cross PB of
50 cm of height.

PB reduce APW tuber damage.

PB have a higher efficiency and reliability
compared to farmers’ practice using

Insecticides. (Kroschel et al. 2009)
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Obijective 2:

Obijective 3:

Obijective 4.

Obijective 5:

To validate the efficacy of PBs with a high number of
farmers in two Andean communities.

To validate the efficacy of PBs for different APW species
In different potato agroecologies.

To study the net benefits of PBs compared to farmers’
practice (insecticide applications).

To determine the Environmental Impact Quotient for PBs
compared to the use of insecticides.

To study farmer’s perception about the use of PBs.
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Large-scale validation of the PB technology

« Two Andean villages: Nufiunhuayo and Aymara
(>3,800 m asl), Peru.

 Participation of 20 farmers in each village.
e Subplots (225 m?) of PBs in farmers’ fields.
* In PB no use of insecticides.

 Famers used 2 - 6 applications of insecticides
(carbofuran, fipronil).

« At harvest, random evaluation of potatoes (15
m?) and scored for APW tuber damage.

 Statistical analysis: ANOVA, LSD, Kruskal-Wallis




Nufiunhuayo
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[ Plastic barrier
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Nufiunhuayo Aymara

O Plastic barrier M Insecticide treated




\ufiunhuayo Aymara
[ Plastic barrier B Insecticide treated




e Puno, Peru (3,900 m asl):
Premnotrypes solaniperda

 Huancavelica, Peru (3,800 m asl):
Premnotrypes suturicallus

e Carchi, Ecuador (2,995 m asl):
Premnotrypes vorax

e Cochabamba, Bolivia (3,400 m asl):
Premnotryopes latithorax
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Peru Bolivia Ecuador

Treatments Puno Huancavelica | Cochabamba Carchi

(3,900 m) (3,800 m) (3,400 m) (2,995 m)
Species P. solaniperda | P. suturicallus P. latithorax P. vorax
Plastic 3.08 20.01 5.0 5.0
barrier
Insecticide- 10.9 40.86 18.0 5.0
treated
Control 15.35 55.40 - -




Net profits were calculated based on
Ortiz et al. (1996):

 Mean tuber yield/hectare.
* Percentage of APW tuber infestation.

» Potato price with and without APW

tuber infestation.
» Total weight of APW infested tubers.

» Mean costs of PBs and insecticides.



Nufiunhuayo Aymara
Parameters Insecticide- Insecticide-
PB treated PB treated

Mean total tuber yield of (kg/ha)
Mean proportion of infested tubers (%) 6.65 19.61 5.49 18.03
Price of healthy tubers (US$/kg)* 0.16 0.16 0.16 0.16
Price of infested tubers (US$/kg)** 0.05 0.05 0.05 0.05
Mean proportion of damaged tuber weight (kg/ha)
Mean technology costs (US$) 57.00 101.57 57.00 96.50
Total value of healthy tubers (US$/ha) 544.16 1,570.24 3,341.60 2,880.32
Total value of infested tubers (US$/ha) 33.80 92.50 51.39 190.65
Total weight of healthy tubers (kg/ha) 8,975 7,964 19,858 14,189
Value of healthy tubers (US$/ha) 1,436 1,274.24 3,177.28 2,270.24
Value of healthy and infested tubers (US$/ha)
Net production benefits (US$/ha) 1412.80 1,265.17 3,171.67 2,364.36




Methodology according to Kovach et al. (2004) (Cornell University, US).

The EIQ value is calculated by the amount of pesticide used per
hectare and the number of applications per season.

ElQ values for insecticides and fungicides were taken from Cornell
University web page:
http://nysipm.cornell.edu/publications/eig/files/EIQ values.xIs.

EIQ values: Insecticides: carbufuran: 50.67; fipronil: 90.92
Fungicide: cymoxanil, EIQ: 8.7



Treatments : ElQ. for ElQ _for EIQ: Total
Insecticides fungicides
Insecticide- 144.81 (24.48)* 46.72 (3.72) 191.50 (30.10)
treated 32.43 — 486.43** 15.66 — 125.28 52.14 — 344.09
: : 32.88 (2.42) 32.88 (2.42)
Plastic barrier 0 20.88 - 62.64 | 20.88—62.64

* Standard error; **minimum and maximum range



e Structured interviews with 40 farmers
In the village of Nuiunhuayo.

 Farmers were involved in previous
project activities and could gain own
experiences in testing PB over three
years.

* The survey comprised questions about
farmers’ perceptions and opinions
about the potential use of PBs.

Participatory research with farmers



Questions

Acceptation

%

What is your opinion about

Useful; reduces Andean potato

plastic barriers? weevil damage 9
Any pro_b lem with the Easy to install 100
installation?
Any mterference with cultural None 90
practices?
Any other constraints? Rain, sunlight, wind and animals 30
Is it easy to find/buy plastic? Yes 82
How much are you willing to .

Until US$ 0.16/m 90

pay for plastic?







Blennidus sp.






The PB technology was developed and successfully tested in two Andean
villages over a period of fours years in more than 60 individual field
experiments.

The technology has shown not only to be more reliable than several
Insecticide applications but also to be more cost effective and
environmental friendly.

No other control alternatives significantly reduce tuber infestation in the
same year of application.

Good quality plastic lasts for >2 seasons; used plastic should be recycled.
PB could be very useful for organic potato production.

At present, the technology Is being taken up by the national agricultural
Institutes in Peru to further promote the use of PB in small-scale
agriculture.
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